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Assistive Technology for Students
with Visual Impairments: Challenges
and Needs in Teachers’ Preparation
Programs and Practice

Li Zhou, Amy T. Parker, Derrick W. Smith,

and Nora Griffin-Shirley

Abstract: This article reports on a survey of 165 teachers of students with visual
impairments in Texas to examine their perceptions of their knowledge of
assistive technology. The results showed that they had significant deficits in
knowledge in 55 (74.32%) of the 74 assistive technology competencies that were
examined and that 57.5% of them lacked adequate confidence about teaching

assistive technology to students.

Since the 1997 amendments to the Indi-
viduals with Disabilities Education Act,
there has been a considerable demand for
assistive technology to be included in
the Individualized Education Programs
(IEPs) of all students with disabilities
(Osborne & Russo, 2007), and assistive
technology has played an increasingly
important part in the education of these
students. For individuals with visual im-
pairments (that is, those who are blind or
have low vision), there is no debate
that assistive technology benefits their ed-
ucation, employment, and daily lives
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(Cooper & Nichols, 2007; Gerber, 2003;
Strobel, Fossa, Arthanat, & Brace, 2006).
However, research has found that assis-
tive technology is being significantly
underutilized by students who are visu-
ally impaired. For example, Kapperman,
Sticken, and Heinze (2002) found that in
linois, 33.7% of primary and secondary
students with visual impairments in non-
itinerant placements and 73% of those
in itinerant placements did not use as-
sistive technology. Similarly, Kelly
(2009) found that nationwide, 59% to
71% of the primary and secondary stu-
dents with visual impairments who were
most inclined to benefit from assistive
technology did not have the opportunity
to use it from 2000 to 2004.

What are the barriers that hinder the
use of assistive technology by students
who are visually impaired? Mounting ev-
idence has attributed this nonuse of assis-
tive technology, at least partially, to the
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lack of adequate knowledge and skills of
teachers of students with visual impair-
ments in this area (Abner & Lahm, 2002;
Edwards & Lewis, 1998; Kapperman et
al., 2002; Lee & Vega, 2005; Parker et al.,
1990). For example, in the study Edwards
and Lewis (1998) conducted in Florida,
over half the 113 participating teachers of
students with visual impairments admit-
ted that they were not familiar with many
of the assistive technology devices that
were examined in that study and thus
lacked the expertise to teach their stu-
dents how to use the devices. Similarly,
Abner and Lahm (2002) found that in
Kentucky, 49% of the 72 teachers of stu-
dents with visual impairments who com-
pleted their survey reported a lack of con-
fidence in teaching assistive technology.
The majority of these 72 teachers thought
that they were at either the apprentice
level (51%) or the novice level (24%) in
terms of their teaching skills related to
assistive technology. In Kapperman et
al.’s (2002) study in Illinois, 43 teachers
of students with visual impairments failed
to provide valid responses to questions
about assistive technology because they
lacked enough background knowledge
about such technology.

To address the gap in knowledge of
assistive technology among teachers of
students with visual impairments and to
increase the teachers’ instructional skills,
one must understand their specific deficits
in knowledge or skills in this area. Do
these teachers have difficulty familiariz-
ing themselves with the use of a variety of
assistive devices or lack the strategies for
helping students develop assistive tech-
nology skills? Do they have difficulty col-
laborating with other members of stu-
dents’ IEP teams to make appropriate
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assistive technology evaluations and pre-
scriptions? A clear awareness of the spe-
cific assistive technology knowledge or
skill areas in which teachers of students
with visual impairments have significant
deficits is critical for finding ways to
close the gaps in knowledge. However,
little research has been conducted to de-
termine teachers’ specific needs empiri-
cally. Therefore, the purpose of this study
was to identify specific assistive technol-
ogy competencies in which teachers of
students with visual impairments lacked
adequate expertise to provide effective
services to students with visual impair-
ments. We hope that the findings of this
study may promote the development of
these teachers’ expertise in assistive tech-
nology by describing which areas need to
be particularly emphasized. Specifically,
the research question of this study was for
an existing set of assistive competencies:
For which assistive technology competen-
cies did the certified teachers of students
with visual impairments in Texas perceive
that they lacked adequate expertise?

Method
PROCEDURE AND QUESTIONNAIRE

A web-based survey was used to collect the
data. Initial telephone calls were made to
administrators at the Texas School for the
Blind and Visually Impaired, from which
the contact information for all 20 Regional
Education Service Centers in Texas was
obtained. The administrators of all 20 cen-
ters were contacted by telephone or e-mail
to disseminate the invitation e-mail mes-
sage containing the link to the survey to all
teachers of students with visual impair-
ments in their regions. Reminder e-mail
messages were sent out once to the teachers
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of students with visual impairments through
these administrators at the midpoint of the
two-month survey period.

The survey questionnaire contained
two parts. The first part addressed basic
demographic information, including age,
gender, regions in which the teachers
worked, years of teaching, years of work-
ing with students with visual impair-
ments, location of teaching assignment
(such as itinerant), type of certification
(for example, as a teacher of students with
visual impairments or an orientation and
mobility specialist), whether they were
visually impaired, and whether they used
assistive technology regularly. This sec-
tion also included a question on the par-
ticipants’ perceptions of their overall
level of confidence in their knowledge of
and skills in teaching and supporting the
use of assistive technology for students
with visual impairments.

The second part of the questionnaire
consisted of 74 assistive technology com-
petencies for teachers of students with
visual impairments that were selected
from a set of 111 competencies that were
developed by Smith, Kelley, Maushak,
Griffin-Shirley, and Lan in 2009 (see Ta-
ble 1). These 74 competencies were cho-
sen by focusing on less global and more
specific knowledge and skills in assistive
technology. The sequence and order num-
bers of these 74 competencies, such as
competence 13 (C13), remained the same
in this study as they were in Smith et al.’s
study.

Smith and colleagues divided their 111
assistive technology competencies into 10
knowledge and skill domains. The 74 com-
petencies that we used in our study included
all the competencies of 6 domains, such as
the “access to information” domain. For
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each of the 74 competencies, the partici-
pants were asked to rate the level of ex-
pertise that they thought they currently
possessed and the level of expertise that
they thought that teachers of students
with visual impairments in general should
have. The 4-point Likert scale used in
Smith et al.’s study (I = novice, 2 =
basic, 3 = proficient, or 4 = advanced)
was used in our study. An optional com-
ment field was added at the end of the
questionnaire.

DATA ANALYSIS

Descriptive statistics were generated, in-
cluding means, standard deviations, and
percentages, for the demographic vari-
ables, and Pearson r correlation coeffi-
cients were generated for the relation-
ships between the participants’ overall
confidence in teaching assistive technol-
ogy and their age, years of teaching, and
years of working with students with vi-
sual impairments. For each of the 74
assistive technology competencies, a
two-tailed paired-samples z-test was
conducted to examine if there was a sig-
nificant difference between the partici-
pants’ current and expected levels of ex-
pertise. To control for the Type I error of
this set of 74 t-tests, the sequential Dunn-
Sidak method (Sokal & Rohlf, 1995) was
used to adjust the p values, and the
family-wise alpha was set at .05. All the
statistics were conducted using the Statis-
tical Package for the Social Services,
version 17.0.

Results

Nineteen (95%) of the 20 Regional Edu-
cation Service Centers in Texas partici-
pated in the study, with 172 teachers com-
pleting the questionnaire. Responses from
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7 participants (4 were not certified teach-
ers of students with visual impairments,
and 3 were working outside Texas) were
excluded from the data analysis. There-
fore, responses from 165 teachers of stu-
dents with visual impairments who were
working in Texas were included in the
data analysis, or 23.54% of all 701 in-
service teachers of students with visual
impairments in Texas in 2009 (Dignan,
2010).

Of the 165 participants, 160 (96.97%)
were women. The participants ranged in
age from 25 to 66 (M = 48.25, SD =
8.85), had been teaching from 1 to 43
years (M = 19.42, SD = 8.83), and had
worked with students with visual impair-
ments from 1 to 40 years (1 participant
did not answer this question; M = 11.21,
SD = 8.34). Of the 14 (8.48%) partici-
pants who were visually impaired, 10
(6.06%) regularly used assistive technol-
ogy themselves. Forty-one (24.85%) par-
ticipants were dually certified as teachers
of students with visual impairments and
orientation and mobility specialists, and
the other 124 (75.15%) were certified
solely as teachers of students with visual
impairments. The 165 participants were
working as itinerant teachers (80.61%), as
resource room teachers solely or both as
itinerant teachers and resource room
teachers (6.06%), at educational service
centers (6.06%), as supervisors or admin-
istrators (3.03%), and in other roles
(4.24%) like educational diagnosticians.

The participants’ ratings of their over-
all levels of confidence in their knowl-
edge of and skills in teaching and sup-
porting the use of assistive technology for
students with visual impairments are
shown in Table 2. The correlations be-
tween their overall level of confidence
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Table 2
The participants’ overall level of confidence in teaching assistive technology.
Percentage
of responses
Level of confidence (n = 165)
Not confident that | can teach most or all forms of assistive technology 24
Limited confidence that | can teach most or all forms of assistive technology 20.6
Somewhat confident that | can teach most or all forms of assistive technology 34.5
Confident that | can teach most or all forms of assistive technology 34.5
Very confident that | can teach most or all forms of assistive technology 7.9

and their age, years of teaching, and
years of working with students with vi-
sual impairments were examined. A
small positive relationship was found
between the participants’ years of work-
ing with students with visual impairments
and their confidence level (r = +.23,n =
164, p = .003, two tailed).

According to the #-test results after the
sequential Dunn-Siddk correction (Table
1), there were significant differences be-
tween the participants’ perceptions of
their current and expected levels of ex-
pertise in 55 (74.32%) of the 74 assistive
technology competencies. For all 55 com-
petencies, the participants reported that
their current levels of knowledge and
skills were significantly lower than they
thought teachers of students with visual
impairments in general should have.

Discussion

The participants’ evaluations that their
own levels of expertise in a variety of
assistive technology competencies were
significantly lower than their expected
levels of expertise not only indicates a
perceived deficit of knowledge and skills,
it suggests that more competence is nec-
essary to fulfill the requirements of ed-
ucating students who are visually im-
paired. If it can be assumed that all 74
assistive technology competencies that

were examined in the study are indispens-
able for teachers of students with visual
impairments to meet their work demands
and that the participants’ self-evaluations
accurately reflect their current knowledge
of and skills in this area, the occurrence of
such a deficit in 55 (74.32%) of the 74
competencies reveals a dismal picture
about the current level of knowledge of
assistive technology by practicing teachers
of students with visual impairments.
Perhaps, then, it is not surprising that
57.5% of the 165 participants lacked ad-
equate confidence in teaching assistive
technology (including those with no, lim-
ited, and some confidence; see Table 2).
This finding is consistent with Edwards
and Lewis’s (1998) finding in Florida
(more than 50%) and Abner and Lahm’s
(2002) finding in Kentucky (49%), which
indicates that this lack of confidence oc-
curs across states and has not improved
much over the past decade. Given the
importance of assistive technology, the
fact that more than half the practicing
teachers of students with visual impair-
ments lack confidence in their ability to
teach assistive technology is anything but
acceptable. Such findings seem to support
the argument that the gap in these teach-
ers’ knowledge and skills in assistive
technology is one important factor in the
inadequate use of assistive technology by
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students who are visually impaired. It is
natural to assume that if a teacher does
not know what types of assistive technol-
ogy are appropriate for a particular stu-
dent in a particular environment to
achieve success or does not know how to
retrieve or teach the use of those technolo-
gies, the chance for a student to benefit from
the use of those appropriate technologies
will be minute.

What are these teachers’ specific defi-
cits in knowledge of assistive technol-
ogy? According to the results of the
study, the lack of knowledge or skills
occurred mainly in the following areas:
braille literacy and its application in pro-
viding assistive services (C13); assistive
technology for students with multiple dis-
abilities (C14 and C15); prescribing as-
sistive technology devices (C16-C19);
the use of almost all assistive technology
devices listed in the questionnaire except
closed-circuit televisions, handheld and
stand magnifiers, telescopes, and com-
mon technologies used by the general
population (C20—-C41 but not C24, C31,
C38, and C39); strategies for teaching
specific aspects of assistive technology to
students who are visually impaired, such
as assistive technology-related concepts
and motor skills (C43-C50); assessing
and recommending assistive technology
for specific environments and using assis-
tive technology in different environments
(C54 and C61); teaching students to ac-
cess information, such as dealing with
inaccessible materials and using the In-
ternet (C64—C73); and professional de-
velopment, including the knowledge of
funding mechanisms, training resources,
supportive agencies, manufacturers and
vendors of assistive technology, con-
sumer organizations, and the skills to help
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families obtain assistive technology, to
engage in professional development ac-
tivities with regard to assistive technol-
ogy, to advocate for professional devel-
opment in assistive technology, and to
engage in reflective practices (C91-C98,
C100, and C101).

The competencies for which the partic-
ipants perceived deficits in knowledge or
skills existed in all six domains included
in the study. Except for the “learning en-
vironments” domain, these deficits were
found in most competencies (72.73%—
90.91%) in each domain. These findings
indicate that the gap in these teachers’
knowledge of and skills in assistive tech-
nology is comprehensive. If there is no
debate on the importance of assistive
technology to students with visual impair-
ments and the responsibility of teachers
of students with visual impairments to
prescribe and teach the use of assistive
technology, attributing the lack of adequate
capacity in assistive technology to teachers
of students with visual impairments cannot
avoid questioning the quality of current
training programs for teachers of students
with visual impairments.

More than a decade after it became
legally required to consider the use of
assistive technology in students’ IEPs, are
current teacher preparation programs
preparing assistive technology—capable
teachers of students with visual impair-
ments? The answer seems to be pessi-
mistic, as one participant commented:
“I believe that technology was the least-
covered subject in training prior to be-
coming a teacher of students with visual
impairments and the most-used compo-
nent when working with students.” Just
to give a snapshot, Smith and Kelley
(2007) found that of 30 participating
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universities in the United States and Can-
ada that had programs to prepare teachers
of students with visual impairments and
deaf-blindness, 15 did not provide a spe-
cific course in assistive technology for
teachers of students with visual impair-
ments. Even among those programs that
provided specific courses, each program
was teaching different technologies and at
different levels. If teacher preparation
programs fail to give assistive technology
systematic and adequate coverage, how
can future teachers of students with visual
impairments be adequately prepared to
meet the assistive technology needs of
their students?

In concert with describing the gaps in
personnel preparation in assistive tech-
nology, one must also recognize the cur-
rent constraints in higher education.
Policy makers routinely criticize teacher
preparation programs for not adequately
preparing students and, at the same time,
because of the demand for teachers, spe-
cifically in special education, states are
increasingly allowing alternate routes to
certification that result in less instruc-
tional time for preservice teachers (Po-
grund & Wibbenmeyer, 2008). Specifi-
cally in the field of visual impairments,
states like Texas allow teachers to test out
of course work and require only two
courses at the university level before al-
lowing students to take a state certifica-
tion examination (Pogrund & Wibben-
meyer, 2008). Although many preservice
teachers choose to continue with course
work after they become certified by test-
ing, there are some who become com-
pletely dependent on on-the-job training
to meet the needs of their students. With
teacher preparation programs under
greater pressure to reduce course work,
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there are real challenges to offering ade-
quate instructional time for preparing fu-
ture teachers of students with visual im-
pairments to provide instruction in
assistive technology.

RECOMMENDATIONS

How can the field respond to the gap in
the knowledge of assistive technology by
teachers of students with visual impair-
ments? Obviously, self-learning activities
should not be the only solution because
the gap is so general among teachers of
students with visual impairments and so
comprehensive across many aspects of
assistive technology. Neither should one
expect that the accumulation of teaching
experience can make these teachers auto-
matically capable in assistive technology,
given the finding in this study that the
number of years of work experiences is
not largely related to the development of
confidence in teaching assistive technol-
ogy. It seems that strengthening training
in assistive technology is a must to tackle
this problem. Preservice teacher prepara-
tion programs for teaching students with
visual impairments need to include assis-
tive technology as a fundamental compo-
nent and reflect such awareness in both
the design of their curricula and the
evaluation of their training outcomes.
We strongly suggest that programs that
do not yet have courses in assistive tech-
nology should provide them. In this re-
gard, initial progress has been made in
determining which assistive technology
content should be taught and at what level
(Smith et al., 2009). Because of the de-
mand for teachers of students with visual
impairments in the field and the pressure
within states to reduce required university
course work, the field must continue to

©2011 AFB, All Rights Reserved

Journal of Visual Impairment & Blindness, April 2011

207



advocate with policy makers for the need
for comprehensive teacher preparation pro-
grams. Research that addresses the context
of the needs of preservice teachers and
the comprehensive assistive technology
needs of students with visual impairments
may help the field to make a more data-
based argument to policy makers and
administrators.

Considering the gap in knowledge of
assistive technology among practicing
teachers of students with visual impair-
ments, training in assistive technology
should also be provided at the in-service
level, which, according to the partici-
pants’ comments, should provide teachers
with adequate hands-on experiences with
assistive technology devices. The 55 spe-
cific knowledge and skill deficits that
were identified in this study can serve as
a reference for which areas in-service as-
sistive technology training should empha-
size. In addition, efforts should be made
to establish an assistive technology support
system that can give practicing teachers of
students with visual impairments timely
and adequate assistance.

Ideally, in-service training and support
and preservice preparation should work in
concert to address the myriad instruc-
tional needs in assistive technology of
those who teach students who are visually
impaired. Particularly because of the low
incidence of students with visual impair-
ments, advocacy with state and national
policy makers should emphasize the need
for a strong and well-funded in-service
infrastructure. As the participants’ com-
ments indicated, the pace of technology is
rapid, while the needs of the students are
diverse. Even if preservice teachers are
well prepared, assistive technology de-
vices, innovations, and teaching strategies
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will be constantly evolving, thus necessitat-
ing a dynamic and responsive in-service
system.

The recommendations just presented
are based on the assumption that teachers
of students with visual impairments will
continue to take the responsibility for pre-
scribing and teaching assistive technol-
ogy. In this regard, we do not go further
and recommend that assistive technology
services should be provided by separate
assistive technology specialists, as Kap-
perman et al. (2002) suggested. However,
we believe that with the increasing rec-
ognition of the importance of using assis-
tive technology with individuals with vi-
sual impairments, the development of
assistive technology specialists as a new
type of professional in the field of visual
impairments will ultimately be necessary.

In future studies, we recommend using
qualitative methods, such as interviews or
focus groups, to obtain an in-depth under-
standing of the attitudes of teachers of
students with visual impairments toward
instruction of and training in assistive
technology. It is compelling that 58 par-
ticipants offered meaningful additional
comments to this survey probe. But it is
beyond the scope of this article to analyze
the data from these comments. It would
also be helpful to repeat this study in
other states to examine whether the find-
ings in Texas are typical across the United
States. All these efforts will contribute to a
clear picture of the readiness of teachers of
students with visual impairments to provide
instruction in assistive technology.

LIMITATIONS

First, inadequate representation of teach-
ers of students with visual impairments
working in nonitinerant settings limited
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the generalizability of the findings to all
teachers of students with visual impair-
ments working in Texas. Second, using
teachers’ self-perceptions as the sole data
source limited the validity of the findings.
Finally, except for an optional comment
box at the end of the questionnaire, the
survey did not include any open-ended
questions, which precluded a more in-
depth understanding of the researched
issue.

Conclusion

Using an existing set of assistive technol-
ogy competencies designed for teachers
of students with visual impairments, this
study surveyed certified teachers of stu-
dents with visual impairments in Texas to
identify their specific deficits in knowl-
edge of and skills in assistive technology.
We found that the participants had defi-
cits in knowledge in most of the compe-
tencies examined in the study and that
more than half of them lacked adequate
confidence in teaching assistive technol-
ogy. These results seem to indicate the
unsatisfactory provision of assistive tech-
nology services to students with visual
impairments in Texas. The rapid advance-
ment of technologies holds the power ei-
ther to widen or to narrow the gap be-
tween the general population and the
population with visual impairments in
their ability to participate in society. It is
the way teachers of students with visual
impairments deal with the challenge that
will determine the future of students with
visual impairments.
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