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Thepurpose of the study presented herewas to identify and synthesize studies of evidence-based practices for workingwith students
with visual impairment in the science classroom. Expanding a comprehensive literature search conducted in 1992, 10 empirical
reports were found and reviewed. A synthesis of the results showed strong support for inquiry-oriented approaches to science
instruction for children with disabilities. Evidence also was found that knowledge of science pedagogy for children with disabilities
is continuing to increase; however, the literature to support evidence-based methodology for students with visual impairment in
the science classroom is sparse. This critical review is a call for research that provides support for inquiry approaches in science
education for the learner with a visual impairment.

1. Introduction

Science education reform necessitates purposeful and
planned instruction for all students, emphasizing instruction
alignedwith the current thinking found in empirical research
grounded in theory [1–3]. Knowledge of science pedagogy
for children with disabilities is continuing to increase [4–8].
However, the literature in science methodology for learners
with a visual impairment is sparse [9–11]. Although the pri-
mary interest was to review the literature available in science
education for children with a visual impairment, the scarcity
of the literature required a broader search with the belief that
studies including students with other disabling conditions
would provide relevant similarities to the experiences of
students with visual impairment in the science classroom.
The purpose of this review was to answer the following ques-
tions: (a) what recent research has been conducted on
science instruction for students with a disability? and (b)
what implications does the current research in science educa-
tion of students with disabilities have for the learner with a
visual impairment?

2. The Literature Search Procedures

A systematic search of all the literaturewas conducted.Modes
of searching included reviews of subject related databases

and recommended citations and consultation with members
of both fields of interest. Learning/visually impaired/experi-
ences, students with a visual impairment/education, sci-
ence/visually impaired/education, disabilities/science educa-
tion/visual impairment, and blind/science educationwere the
phrases searched. Authors associated with science education,
education of students with a visual impairment, and edu-
cation of students with disabilities also were searched. Col-
leagues from three universities were consulted. In addition,
colleagues teaching science at two state schools for the blind
were contacted for information.

2.1. Early Studies in Science Education for All Students.
Mastropieri and Scruggs [12] conducted a comprehensive lit-
erature review of science education for children with disabi-
lities. The authors analyzed 66 reports divided into two cate-
gories: (a) instructional strategies and (b) science curriculum
evaluation or comparison reports. The authors found that
activity-oriented science curricula were effective in facilitat-
ing knowledge of content, manipulative skills, and science
process skills. Activities-oriented curricula also were found
to increase both the enjoyment of and motivation for science
in children with disabilities.

Of the 66, 14 of the studies included learners with
a visual impairment [12]. Researchers studied the use of
science activities-oriented curriculum materials or Braille
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programmed instruction. Curriculum adaptations, materials
adaptations, and activities-oriented materials were reported
as being successful for students with a visual impairment.
However, these seminal studies were conducted between 1967
and 1978.

The search for current literature yielded four empirical
studies involving students with low incidence disabilities
[7, 9, 13, 14]. A serious gap in the literature exists, and a
need to address current thinking in the reform efforts of
science education for all students is evident. The search was
broadened to include studies in which students with high
incidence disabilities were included as participants in the
study. Altogether, 10 reports were located and reviewed. A
descriptive breakdown of these studies is presented in Table 1.

2.2. The Current Literature (1992-Present). Studies were con-
ducted with children identified with a variety of low and
high incidence disabilities (see Table 1). As is typical of
studies including students with disabilities, the participant
sample sizes ranged from 1 participant to 33 participants,
with 30% of the studies having less than 10 participants.
Settings were inclusion classrooms (60%) and self-contained
classrooms (40%). Both quantitative and qualitative methods
were used in 60% of the studies, with 40% of the studies using
only qualitative methods. Following the format presented by
Mastropieri and Scruggs [12], the studies were grouped into
two primary categories: (a) instructional strategies (50%) and
(b) curriculum comparisons (50%).

2.2.1. Instructional Strategies. Erwin et al. [9] studied the
impact and implementation of Playtime is Science for Chil-
dren with Disabilities (PSCD). The PSCD curriculum is
an approach to activities-oriented science instruction that
incorporates science and scientific thinking into the daily
routines of children identified with a disability. Through
implementation of PSCD, the teacher reinforces the connec-
tion between children’s play and science learning. Erwin and
colleagues adapted the PSCD curriculum to meet the needs
of students with a visual impairment. Two classroom teachers
and their nine students from the first and the fourth grades
participated in the study.The students attended a state funded
residential school serving students with a visual impairment.
Methods included observation with field notes, student and
teacher interviews, and a teacher focus group. Student-related
outcomes were identified through analyses of data. Positive
peer-related skills, creating meaningful connections about
the world, and teacher support of student learning had an
impact on the students’ knowledge and learning of scientific
concepts.

The study by Erwin et al. [9] is important to the field
of education of students with visual impairments and to
the field of science education. Erwin et al. focused on the
impact of inquiry-based instruction for children with a visual
impairment and addressed a gap in the literature spanning
two decades. Also, the authors concluded that a meaningful
learning environment for students with a visual impairment
is one in which teachers provide guided opportunities for
students to pursue their own interests and answer their
own questions. This finding shows the importance of the

current reform documents of the NRC in which inquiry-
based instruction in science classrooms is promoted [1, 2].
Erwin et al. found that active involvement, peer interaction,
discussion, and the use of prior knowledge to construct new
knowledge were essential in helping the students understand
science concepts.

The small sample size of nine students is a limitation to the
Erwin et al. [9] study. Also, because the study was conducted
in a residential school setting, comparisons between main-
streamed classrooms including both childrenwith disabilities
and children without disabilities cannot be made; therefore,
generalizations across students and classrooms are restricted.

Although research on inquiry-oriented approaches in
science education for children with visual impairments is
limited, the use of inquiry-based instruction in science
classrooms has been reported as successful for students with
other disabilities. Palincsar et al. [5] and Palincsar et al.
[6] studied the engagement and learning of students with
learning disabilities as the students participated in theGuided
Inquiry Supporting Multiple Literacies (GIsML) approach to
science instruction (cf., [15]). This approach is based on the
authors’ knowledge of research and practice of intentional
learning and scientific activity. In GIsML instruction, inquiry
is guided by a broad question that includes a general concept
(e.g., why do things sink or float?). Students are engaged in
inquiry through cycles of investigation.The authors indicated
that learning occurs in a socially mediated community of
inquiry (cf., [16]), in which small groups of students attempt
to answer specific questions and whole groups of students
compare and contrast their ideas and findings with the find-
ings of others. In the course of GIsML instruction, students
and teachers participate in two forms of investigations. In
firsthand investigations, children have experiences related to
the phenomena they are investigating. In secondhand investi-
gations, children consult text for the purpose of learning from
others’ interpretations of phenomena or ideas.

As a second purpose to their study, Palincsar et al. [5]
addressed how collaboration was used to help students with
special needs realize success in inclusion science classrooms.
Through observational methods, the researchers developed
five case studies of students with learning disabilities that
were used to create a set of claims concerning the engagement
and learning of these students. The case study of a 4th
grade boy identified with a learning disability was presented.
Through the use of field notes from classroom observations,
positive student outcomes were revealed (e.g., demonstrat-
ing success on inquiry-oriented tasks, seeking assistance in
journal writing, engaging in scientific problem-solving, and
actively participating in discussions). The authors concluded
that science is an instructional environment in which the
child with disabilities could demonstrate strengths.

Continuing with the same design as the experiment
presented in 2000, Palincsar et al. [6] reported on two phases
of their several-year project. Teachers in four 4th or 5th grade
classrooms used the GIsML approach to science instruction.
In the first phase, the classroom teachers conducted the
GIsML program without interventions to support the 22 of
168 students identified with a disability. Researchers collected
observational data in the form of video and audio recordings,
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Table 1: Disability studies in science education: 1992–present.

Sample Intervention Reported results Design
𝑁 = 1

4th MS
LD

GIsML Positive for GIsML
instruction

Case study
NR: 1 condition

𝑁 = 5

(3) 4th MS
(2) LD, (1) MMH,
(1) ED, (1) Multiple

Textbook v/s
activities-oriented instruction

SWD: at or above class mean on
multiple choice, performance, and

verbal fluency tests

Observational
Before/after on all
measurements
NR: 2 conditions

8 schools
𝑁 = 172

4th MS
𝑁 = 33

LD

Supported Inquiry Science (SIS) v/s
Activity-based Science (ABS)

Student gain scores: main effect for
group SIS students outperformed
ABS students, 𝐹(1, 156) = 40.00,

𝑃 < 0.0001

Positive results for SWD

Before/after
Observational

Partial RA: 2 conditions

𝑁 = 14

1st–5th SC
(6) MMH, (8) LD

FOSS with activities-oriented
instruction

Positive results:
SWD achieved success

Observational
NR: 1 condition

𝑁 = 26

6th–8th
LD

Inquiry-oriented
approach to instruction
using FOSS materials

Positive effects inquiry-oriented
condition (effect size = 0.42 and

0.49)

Crossover design
NR: 2 conditions

repeated
𝑁 = 15

(3) 3rd, 4th, 5th MS
(2) HI, (9) LD, (1) VI, (3) physical

Inquiry-oriented
activities

7 variables reported as meaningfully
associated with success

Observational
NR: 1 condition

𝑁 = 16

4th–6th
(10) LD (6) BD
𝑁 = 107 all students

Discovery teaching
versus direct instruction

LD discovery outperformed LD
direct instruction

(beta = 0.94, 𝑡 = 3.44, 𝑃 < 0.001)

2 × 5 factorial design
RA: 2 conditions

Note: ED: emotional disability; NR: nonrandom assignment; VI: visual impairment; PSCD: Playtime is Science for Children with Disabilities; LD: learning
disability; EI/ED: emotional impairment/disorder; PDD: pervasive developmental disorder; GIsML: Guided Inquiry Supporting Multiple Literacies; MMH:
mild mental handicap; SWD: students with disabilities; RA: random assignment; FOSS: Full Option Science System; HI: hearing impairment; BD: behavioral
disorder.

student and teacher interviews, and field notes. Although
classroom teachers did not intervene directly, the researchers
provided support to the students identified with a disability
only if necessary and only as long as the intervention was
needed for redirecting the students. The interventions were
used to establish guidelines for advanced teaching practices
needed to support learners in the next phase. Monitoring
and facilitating student thinking, supporting print literacy,
and improving group work were a few of the guidelines
established.

In phase two, the teachers, participants from phase
one, selected specific advanced teaching practices to add
to their current GIsML approach to instruction. Students
participating included 19 students with a disability of the
total 111 participants. Pre and posttest data were analyzed
to determine the learning gains of (a) students identified
with a disability, (b) students identified as low achieving,
and (c) students identified as normally achieving. In two
classes, students with a disabilitymade statistically significant
learning gains, 𝑃 = 0.0129 and 𝑃 = 0.0431. In a third class,
the learning gains of students with a disability approached
significance, 𝑃 = 0.0679, and in the fourth class, the students
with a disability did not make significant learning gains.
Based on data analyses of classroom observations and of the
teacher’s personal journal, the authors attributed the lack of

students’ significant learning gains in the fourth classroom to
the teacher’s limited expectations of what was possible for her
students. Overall, Palincsar et al. [6] found that the advanced
instructional content represented by guided inquiry science
teaching enhanced the learning of students identified with a
disability.

In a similar study, Scruggs and Mastropieri [14] inves-
tigated how children with disabilities construct scientific
knowledge in inquiry-oriented science classrooms.The study
was conducted during two academic years with 14 students,
six children identified with mild mental handicaps (MMH)
and eight children identified with learning disabilities in 1st
to 5th grades, and the two special education teachers.

Observational research methods were used to collect
data and included video and audio recordings during class-
room observations, student and teacher interviews, and
student work samples. The classroom teachers used the Full
Option Science System (FOSS) approach to science instruc-
tion. Students demonstrated difficulty in sorting and clas-
sifying, in making inferences, and in drawing conclusions.
However, with adaptations such as reduced vocabulary
demands, graphic organizers,multiple representations, struc-
tured questioning techniques, familiarizing students with
science materials, and guided coaching the authors con-
cluded that students with disabilities could participate and
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be successful in an inquiry-oriented science classroom. A
limitation to this study is that student participants met in a
self-contained, small-group setting; therefore, results cannot
be generalized to an inclusion setting. The authors addressed
this limitation in future studies by implementing inquiry-
oriented instruction with students in an inclusion setting.

Continuing their efforts to provide guidelines for sci-
ence instruction with students with disabilities, Scruggs and
Mastropieri [14] conducted a three-year collaborative project
to identify variables associated with successful inclusion of
learners with a disability in an inquiry-oriented science
classroom. In the first two years of the study, researchers met
with administrators, special educators, and other specialists
to develop and refine guidelines for including students with
disabilities in science classrooms. In the third year of the
study, classrooms were targeted for observational research to
provide support for the guidelines. Three classroom teachers
and 16 students identified with disabilities, representing 3rd,
4th, and 5th grades, participated in the study. Data gathered
included field notes from classroom observations, student
and teacher artifacts, video recordings, curriculummaterials,
and student interviews about their inquiry experiences.

Through data analyses, common variables were identified
as meaningfully associated with mainstream success of stu-
dents with a disability in science classrooms: administrative
support, special education personnel support, an accepting
and positive classroom atmosphere, appropriate curriculum
and adaptations, effective general teaching skills, peer assis-
tance, and disability-specific teaching skills. The authors
concluded that the students with disabilities in this study
appeared to be generally representative of many students
with disabilities in other schools. However, characterizing
the teachers as generally representative would be difficult
because the teacher participants were selected based on their
prior experience and success with teaching students with
disabilities in the mainstream classroom. Even with this
limitation, the important evidence about how students with
disabilities can be included in science classes is a contribution
to the education field.

2.2.2. Curriculum Comparisons. Two major curricular ap-
proaches to science instruction include the traditional
textbook-based approach and the activities-oriented ap-
proach. Scruggs et al. [17] compared the effectiveness of
inquiry-oriented versus textbook-based science curriculum
materials in promoting science learning of 26 students
identified with a learning disability (LD) enrolled in four
self-contained classrooms. Students in both conditions were
taught units on electricity and rocks and minerals. In the
inquiry-oriented condition, the classroom teacher provided
student-centered activities designed to encourage student
thinking and problem solving to uncover scientific principles.
The Full Option Science System (FOSS) curriculummaterials
were used. In the textbook based condition, the classroom
teacher provided exactly the same content information
but used direct teaching strategies rather than inquiry-
approaches to instruction.

A crossover design was used in which all students
received instruction under both conditions. Students in the

inquiry-oriented condition learned and recalled more infor-
mation on immediate and delayed recall tests (effect
size = 0.42 and 0.49) than the students participating in the
textbook based condition. In interviews, virtually all students
expressed preference for inquiry-oriented materials over
textbook materials. The sample size of only 26 students and
the self-contained setting are considered limitations to this
study.

To determine the effectiveness of mainstreaming stu-
dents with a disability into the general education science
classroom; Mastropieri et al. [13] conducted a study of
three 4th grade classrooms. Participants were all students in
the selected classrooms, which included two students with
LD, one student with mild mental handicap (MMH), one
student identified as emotionally disturbed (ED), and one
student with multiple disabilities. Students participated in
either a textbook-based condition or an activities-oriented
condition. Additionally, all students were measured with
pre/postmultiple-choice tests, comprehension/performance
tests, and verbal fluency tests.Overall, the students participat-
ing in the activities-oriented approach demonstrated statisti-
cally significant growth on all threemeasurements,𝐹(1, 65) =
4.8, 𝑃 = 0.032;𝐹(1, 65) = 68.35, 𝑃 = 0.000; and 𝐹(1, 65) =
104.59, 𝑃 = 0.000, respectively. Students with disabilities
collectively scored above or at the class mean on the same
measurements.The authors concluded that the inquiry-based
approach to instruction was beneficial to students identified
with a disability in the general education science classroom.

An important limitation of the Mastropieri et al. study
is that students with a disability only participated in the
activities-oriented classroom and did not participate in the
textbook-based condition.Therefore, comparisons could not
be made between students with disabilities in a textbook-
based approach to instruction and students in an inquiry-
based approach to instruction. In addition, the presence of
the special education inclusion teacher within the activities-
oriented classroommayhave contributed to treatment effects.

In a similar study, Bay et al. [18] compared the effect
of direct instruction and discovery teaching on the science
achievement of students with mild disabilities and students
without disabilities. Discovery teaching was described as
instruction in which students were engaged in gathering
data, generating and implementing solutions, and observing
consequences. Direct instruction was defined as teacher-
focused processes and presentation and demonstration of
specific skills or concepts. The researchers found neither
method had a direct impact on immediate achievement;
however, students’ retention after two weeks was higher for
those who participated in discovery instruction.

In a study to compare the development of conceptual
understanding of electricity concepts in an inquiry-based
condition to an activity-based condition, Dalton et al. [19]
observed eight 4th grade classrooms enrolling 172 students in
which 33 students were identified with LD. In the Supported
Inquiry Science (SIS) condition, teachers took an active
coaching role in the classroom; they guided students in recur-
sive processes of experimenting and processing for mean-
ing to promote conceptual change in students. In the activity-
based science (ABS) condition, teachers engaged the students
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in a series of hands-on activities. However, in the ABS
condition, little attention was given to students’ conceptual
understanding or to the social processes that mediate learn-
ing such as sharing of student findings, peer evaluation of
projects, and group discussions to facilitate the development
of meaning.

The study was conducted over a two-month period. A
before/after questionnaire, a diagram test, and a pre/postcon-
cept test were used to collect important information regard-
ing the learning gains of the students. AnANOVAof students’
gain scores on the questionnaire administered before and
after instruction yielded that a main effect for group was
found with the SIS students outperforming the ABS students,
𝐹(1, 156) = 40.00, 𝑃 < 0.0001. The SIS students had an
average gain of 18.05 points, approximately twice that of the
ABS students’ gain of 9.41 points. A main effect for learner
status was also found, 𝐹(3, 156) = 6.90, 𝑃 < 0.0002. As a
group, students identifiedwith LDdemonstrated less concep-
tual growth than their peers without disabilities. Additionally,
the SIS students obtained higher concept gain scores than
the ABS group with a main effect for group found in each
concept area (simple circuits, 𝐹(1, 156) = 30.23, 𝑃 < 0.0001;
conductivity, 𝐹(1, 156) = 32.65, 𝑃 < 0.0001; series circuits,
𝐹(1, 156) = 17.01, 𝑃 < 0.0001; parallel circuits, 𝐹(1, 156) =
12.73, 𝑃 < 0.0005). The positive effect of SIS instruction
was consistent for students with diverse abilities, indicated
by the lack of interaction effects. The authors concluded that
all students showed greater attainment of conceptual under-
standing in the inquiry condition, and the students with a
learning disability benefited from the challenging SIS cur-
riculum.

McCarthy [7] conducted a study comparing textbook-
based instruction to hands-on, inquiry-based instruction
with 18 middle school students identified with serious emo-
tional disorders in a self-contained, partial hospitalization
setting. Most of the students also had secondary disabilities.
The students were assigned to one of two conditions based on
current classroom enrollment. Overall, the author reported
statistically significant gains in achievement for students
participating in the hands-on approach,𝐹(3, 16) = 15.77,𝑃 =
0.000. Severalmeasurementswere used in the analyses of data
including pre/postmultiple-choice tests, short answer tests,
and performance assessments. No significant differences
were obtained on the multiple-choice tests; however, on
both the short answer and the performance assessments,
students in the hands-on group outperformed the text-based
instruction group, 𝐹(1, 16) = 50.11, 𝑃 = 0.000 and
𝐹(1, 16) = 7.27, 𝑃 = 0.016. The author concluded that the
inquiry-oriented approach to instruction was more effective
for students identified as emotionally disturbed than was the
textbook-based instruction.

Teacher participants in the McCarthy study may have
had an impact on the treatment effects. The teachers had
specialized training in the education of students with behav-
ior and emotional disorders and applied strong behavioral-
management strategies in the classroom.Therefore, the expe-
riences and training of the teachers may not be reflective of
teachers working with students in other settings, including
special education and regular education settings.

3. Limitations of Studies Reviewed

General limitations to the studies reviewed should be dis-
cussed. First, most studies had a small number of students
participating, which is typical of studies including students
with disabilities. Small sample sizes do not allow for general-
izations across similar situations. However, insight into the
unique characteristics of children with a disability and the
knowledge gained about how children with a disability learn
and are best supported in an inquiry-oriented approach are
beneficial. Next, many of the teachers participating in the
studies were selected because of their exceptional teaching
skills and their experiences working with children with
disabilities.The strategies and skills employed by the teachers
may be unlike those of the general teaching population;
therefore, generalizations across teachers would be difficult.
Also, as previously stated, only two of the studies included
children with visual impairments as participants, indicating
a strong need for research in the area of science learning for
children with a visual impairment.

Inquiry-oriented approaches to science instruction and
learning for a child with a visual impairment have shared
characteristics. Learning through use of the senses, explor-
ing concrete objects to further understanding, questioning
discoveries, and testing the discoveries become a natural
occurrence to the learner with a visual impairment. Using
these commonalities for instruction in science classrooms
will increase the students’ understanding, spark further
interest, and provide new avenues for the students’ futures.

4. Implications for Practice

The studies reviewed were focused on science education and
instruction for children with a variety of disabilities. Because
the authors reported positive findings for inquiry-oriented
approaches, one may conclude that students with a disability
can achieve success in the science classroomwith appropriate
adaptations and accommodations. One also may conclude
that the use of inquiry-oriented approaches in science educa-
tion can be an effectivemethod to usewith students identified
with a disability. All but one study [9] was focused on accom-
modations and adaptations to the general science education
curriculum, again indicating that students with a disability
can be successful with appropriate supporting techniques
such as the facilitation of student thinking, guided coaching,
and multiple representations of content and processes [1–3].

Collectively, these studies can provide educators with im-
portant information regarding inquiry-oriented approaches
to science instruction for students identified with a dis-
ability. Support for the value of inquiry-based approaches
is evident. Students with a disability demonstrated knowl-
edge construction in both special education classrooms and
in mainstreamed classrooms. Knowledge construction was
facilitated by the meaningfulness of materials presented, by
active participation and exploration, and by building these
experiences into the students’ prior knowledge. Personal
construction of knowledge is a fundamental philosophy of
the social constructivism models of teaching emphasized in
current science education reform efforts [20–22].
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Many positive outcomes were demonstrated in the
reviewed studies connecting the effects of inquiry-oriented
approaches in science and students with a disability. First,
science was an instructional context in which the child
with a disability could demonstrate strengths. Adaptations
such as reduced vocabulary demands, graphic organizers,
and multiple representations of content materials gave the
students with a disability ways to verbally engage in the
science classroom. Structured questioning techniques were
used to guide and facilitate students’ thinking, demonstrating
that the child with a disability can exhibit higher thinking
skills and cognitive processes to work through a problem.The
teacher’s guided coaching strategies provide the students with
a disability the opportunity to build upon prior knowledge
and experiences and to create new knowledge of thematerials
presented.

An additional positive outcome of the inquiry approach
to science instruction in virtually all student interviews
conducted is that the students expressed a preference for
inquiry-oriented activities over textbook-based instruction.
The preference for inquiry-oriented activities is not surpris-
ing given that students learn best by doing [1, 2].

What implications do the studies reviewed have for
the learner with a visual impairment? Object interaction
and firsthand experiences were critical in facilitating the
construction of knowledge in the learner with a disability,
as demonstrated in the studies reviewed. The learner with a
visual impairment builds knowledge of the world in the same
manner, and many researchers in the field of visual impair-
ments have noted the importance of direct experiences. For
example, Barraga [23] emphasized the need for a child with a
visual impairment to develop a relationship with the imme-
diate environment, concluding that experiences with the
immediate environment would further facilitate a relation-
ship between the child and the world around him. Similarly,
Landau [24] found that a childwith a visual impairment could
not develop concepts when relevant experience was deficient,
and if the child’s concepts are deficient, the child’s learning
and understanding of word meanings also will not develop.
Although Landau’s study was about the language develop-
ment of children with a visual impairment, the relationship
between experiences and learning is evident. In a related
study, Andersen et al. [25] found that the language demon-
strated by children with blindness appropriately “reflected
their experience-specific conceptualizations of objects
obtained through touch and other non-visual senses” (p.
662), again indicating the importance of experiences in help-
ing to facilitate learning in the child with a visual impairment.

The unique social needs of students identified with a
disability were not discussed in the studies reviewed. How-
ever, social interaction is an essential component of learning.
Inquiry-oriented approaches can facilitate the development
of social skills of students identified with a disability because
peer interaction is promoted in the learner-centered envi-
ronment. Arguably, social interaction to promote learning
is essential for all students. However, students with a visual
impairment may need more opportunities for educationally
meaningful interaction than students with sight [26–29].
Wolffe and Sacks [30] found that students with a visual

impairment spend more time alone than peers with sight.
Rosenblum [31] found that children with visual impairments
have satisfying and supportive friendships; however, Mac-
Cuspie [32] concluded as children with a visual impairment
grow older, they participate less in social activities. Participat-
ing in a science classroom inwhich the teacher promotes peer
interaction, the sharing of information, and discussions of
findings may encourage the learner with a visual impairment
to be socially aware and to practice social negotiation in
problem solving.

5. Conclusion

The studies reviewed contribute to the literature in several
ways. First, inquiry-oriented approaches to science instruc-
tion were shown to be effective and successful for children
with disabilities. Although direct instructionmethodsmay be
useful in some situations, these studies have shown students
with disabilities seemingly thrive in inquiry-oriented learn-
ing environments. However, additional research is needed
to increase the knowledge base about science education
for students with a visual impairment. Future research can
provide information on the following questions yet unan-
swered in the current literature. (a) How may the social
constructivistmodels of science learning, prevalent in science
reform efforts, promote meaningful engagement of students
with a visual impairment in the science classroom? (b) What
are the optimal methods for facilitating scientific knowledge
construction in students with a visual impairment? (c) What
type and amount of support is required by special educators,
science teachers, and peers to successfully include students
with a visual impairment in the mainstream science setting?
Strong support for inquiry-oriented approaches to science
instruction for children with disabilities was provided by
the studies reviewed. However, this review is also a call for
research that provides support for inquiry approaches in
science education for the learner with a visual impairment.
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