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The study reported here examined eight vari-
ables of the Teaching Age-Appropriate Per-
sonal Skills (TAPS) checklist (Pogrund et al.,
1995). The goal was to identify potential orien-
tation and mobility (O&M) factors to represent
constructs underlying the data that could be
used in the future to better research the college
readiness of youths who are visually impaired
(that is, those who are blind or have low vision).
In order to carry out such an analysis, a dataset
with a large number of participants is needed.
The TAPS checklist referred to in this investi-

gation was administered to youths ages 15 and
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16 years as part of the second National Longi-
tudinal Transition Study (NLTS2), a large study
carried out from 2000 to 2010 (SRI Interna-
tional, 2000). We used an exploratory factor
analysis, a statistical technique that accounts for
shared variance between variables in a popula-
tion of interest, to reduce the number of vari-
ables in a large collection of data.

Two broad categories of youth characteris-
tics may affect the adult outcomes of youths
who are visually impaired. Some of the
differences in adult outcomes between stu-
dents with and without disabilities may be
tied to demographic- and disability-related
characteristics; others are possibly tied to
student experiences and skills (Blackorby,
Hancock, & Siegel, 1993; Newman et al.,
2011). Demographic and disability charac-
teristics may be considered risk factors that
would identify a student as a candidate for
receiving additional support services in a
college context.

In contrast, student experiences and skills
can be addressed by educational intervention,
which has implications for planning during
the school years. Some of these interventions
address the needs of students who are visually
impaired beyond the core curriculum in
which all students receive instruction. O&M
training is often one of the interventions pro-
vided to these students.

The data in this study were collected as part
of the NLTS2 using a checklist found in the
second edition of the widely used TAPS
(Pogrund et al., 1995) O&M curriculum. Ca-
meto and Nagle (2007) found no differences
in O&M skills among NLTS2 participants re-
lated to age, gender, or race or ethnicity. How-
ever, they noted that youths whose families had
higher incomes were better at soliciting help
inside a building than those with middle or
lower socioeconomic status. Being visually im-
paired, not totally blind, and having no addi-
tional disabilities were both associated with bet-

ter O&M skills in the same study.
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Receipt of O&M instruction was positively
associated with attending postsecondary edu-
cation up to four years after high school, but
not in data collected two years later (Wolffe
& Kelly, 2011). Cmar (2015) analyzed both
the TAPS items and several other community
travel variables in the NLTS2, finding that
youths with high travel scores were more
likely to be employed when data were col-
lected again several years later.

The NLTS2, a particularly rich source of
information about youths with many kinds of
disabilities, was designed by SRI (formerly
Stanford Research Institute) International
(2000) to gather data for approximately
10,000 youths over 10 years old, among them
approximately 820 visually impaired youths.
When working with a dataset that includes
both a large sample size and a large number of
variables, as does the NLTS2, it is appropriate
to consider scientific techniques to reduce the
number of variables to make them more man-
ageable (Field, 2009; IBM, 2012: Kline,
1994). One approach to such a large dataset is
to sum the scales that are embedded in the
data, similar to the approach used by Cmar
(2015). However, this approach may obscure
important variance between the items in the
scale. The present study applied an explor-
atory factor analysis (Field, 2009; Kline,
1994; Thompson, 2004). Factors that repre-
sent hypothesized latent constructs are cre-
ated from groups of variables, together ex-
plaining shared variance found among the
variables. Exploratory factor analysis simpli-
fies the data structure for subsequent research,
while offering opportunities to explore the
underlying structure of the data (Thompson,
2004).

Blackorby et al. (1993) identified factors in
data collected in the first NLTS study, which
were then used in a regression analysis of
young adult outcomes. No similar research
has been found that related specifically to
O&M skills or that used the data from the

NLTS2. The authors of the present study hy-
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pothesized that O&M skills data might form
factors that could be used in future research to
investigate adult outcomes experienced by
youths who are visually impaired.

As a result of the search of background
literature, this study was designed to answer
the following question:

What teacher-reported O&M skills
variables (measured for visually im-
paired 16- to 18-year-olds) from the
NLTS2 dataset may be empirically ver-
ified as factors representing latent con-
structs potentially associated with col-
lege and career readiness?

METHODS

Data source
O&M variables from the school context of
students who are visually impaired were iden-
tified in the NLTS2 dataset. Only the descrip-
tive data presented here were weighted to
make the data representative of the actual
population proportions. Weighting is not nec-
essary in factor analysis procedures.

The Human Subjects Institutional Review
Board of Western Michigan University ap-
proved this secondary analysis study prior to
the beginning of the present investigation.
The authors of this study were authorized
users of the dataset.

Participants
All participants had visual impairment as
their primary special education diagnosis.
However, the sample was limited to those
who were able to participate in a direct as-
sessment of self-determination, self-concept,
and academic achievement that was part of
the NLTS2 data collection (SRI International,
2000). This method yielded a sample of stu-
dents who were considered likely to be eligi-
ble for college enrollment. Approximately
410 visually impaired NLTS2 participants

met the inclusion criteria.
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A sample of at least 300 cases is usually
required to perform an exploratory factor
analysis (Field, 2009; Thompson, 2004). Al-
though the sample sizes of the remaining
eight items were lower than 300, the authors
considered the research important enough to
continue.

Demographic and disability-descriptive
variables
The descriptive data were weighted using the
Complex Samples module of SPSS 22 to re-
flect the effects of the sampling plan of the
NLTS2. Table 1 displays the descriptive vari-
ables and their frequencies in the complete

Table 1
Description of sample.

Descriptor
Percent of

sample

Gender (n � 410)
Male 49.5
Female 50.5

Race (n � 410)
White 62.8
African American 19.7
Hispanic 13.6
Asian or Pacific Islander 2.5
Alaska native or native American 0.6
Multi-race or other 0.8

Income (n � 380)
$25,000 or under 30.6
$25,001 to $50,000 32.2
Over $50,000 37.2

Assessed in braille (n � 410)
0 No 79.8
1 Yes 20.2

Assessed in large print (n � 410)
0 No 73.4
1 Yes 26.6

Received O&M (n � 410)
0 No 43.4
1 Yes 56.6

Additional disability (n � 410)
0 No 73.2
1 Yes 26.8
sample of approximately 410 cases.
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TAPS checklist items
Some NLTS2 variables measure skill areas in
which students might still respond dynami-
cally in the future to instruction, such as
O&M. For the NLTS2, a teacher in each
participant’s school recorded the O&M skills
of students using the On-Campus Orientation
and Mobility Skills list from Teaching Age-
Appropriate Purposeful Skills (TAPS; Pogrund
et al., 1995). The TAPS checklist used in the
NLTS2 originally included 10 items. Since a
sample of at least 300 cases is typically re-
quired to perform an exploratory factory anal-
ysis (Field, 2009; Thompson, 2004), 2 were
omitted from the analysis because their sam-
ple sizes were approximately 120. Although
the sample sizes of the remaining 8 items
were 180, the authors considered the research
important enough to continue. The 2 variables
that were removed from analysis recorded the
ability of the student to solicit help to become
oriented in a building and on a school campus
or workplace. In a familiar setting like a par-
ticipant’s school, it would be difficult to ob-
serve the student soliciting help. It is thus not
surprising that these skills were observed less
frequently and that the variables could not be
maintained in the analysis. The remaining
eight items measured indoor skills that were
easily observed on a school campus, as listed
(note that the TAPS curriculum does not sug-
gest any division of the checklist into differ-
ent levels of skills):

(a) travels using a sighted guide to familiar
locations,

(b) travels indoors using routes learned by
rote,

(c) travels to other areas using routes learned
by rote,

(d) creates new routes between familiar
places indoors,

(e) executes a route within a building with
verbal directions,

(f) executes a route in another building with

verbal directions,
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(g) locates an unfamiliar place by numbering
systems, and

(h) orients self to an unfamiliar room.

Exploratory factor analysis compares shared
variance among a group of variables and a
group of participants, potentially providing
insight into latent structures underlying the
observed data. No outcome variable is used
in factor analysis. The present analysis con-
sidered only the remaining eight TAPS
variables and the data collected for 180
participants when they were between 15
and 16 years old.

ANALYSIS AND RESULTS

Factor analysis: phase one
The analyses were performed using the Sta-
tistical Package for the Social Sciences, ver-
sion 22. Appropriate packages from the R
statistical environment were downloaded and
used within the SPSS analyses.

The authors examined correlations among
the data using heterogeneous correlation
function (HETCOR) of SPSS 22, appropriate
for ordinal (ordered categorical) data. Corre-
lation at r � .3 or above is an accepted level
to maintain the inclusion of a variable for
factor analysis (Thompson, 2004). All eight
variables correlated with each other at or
above r � .3, with one exception. The pairing
of item (a) with item (g) had r � .198. How-
ever, since each of these two items correlated
with all the others at or over r � .3, items (a)
and (g) were retained for the exploratory fac-
tor analysis.

Factor analysis: phase two
The second general phase of the analysis was
the derivation of the factor solution. This
phase included determining the correct num-
ber of factors to be derived, identifying an
initial factor solution, and rotating the solu-
tion to derive a simple factor solution that
accounted for all of the variables. The authors

used a two-step polychoric analysis and prin-
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ciple components procedure to create the ini-
tial solution. We determined the correct num-
ber of factors to retain in the final solution
using a scree plot, Velicer’s MAP analysis,
and the Very Simple Structure test.

A number of initial solutions and rotations
were tried. The authors selected a quartimin
rotation that generated a solution that was
logical and simple (Thompson, 2008), and
that completely separated the factors. In fu-
ture research, each factor can be used as a
single continuous level variable, reflecting the
portions of the factor contributed by each
variable. Each factor takes on the sum of the
products of the pattern coefficients multiplied
by their respective variable values for each
case within the data.

Two factors emerged from the analyses.
For the factor “Practicing skills in familiar
settings,” (Practicing) represents items (a)
through (c) and accounts for 70.38% of the
shared variance among the items. The factor
“Generalizing skills in novel settings” (Gen-
eralizing) represents items (d) through (h) and
accounts for 86.56% of shared variance. Us-
ing the pattern coefficients generated by the
analysis in and the values of variables (a)
through (h) recorded in the data, the two
factors are created as follows for each par-
ticipant:

Generalizing � 1.029g � .972f � .866e
� .839d � .693h

Practicing � .910a � .889b � .638c

The two new factor variables can be cal-
culated and entered into the dataset for
use in further analyses among the same
set of participants, or to quantify an indi-
vidual student’s skills.

DISCUSSION

Analysis of the eight TAPS items resulted in
two factors. The factor Practicing captured

three variables related to rote learning and
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greater support from an O&M professional.
The factor Generalizing comprised five vari-
ables measuring skills in new settings and
with a lower level of support from the instruc-
tor. These two factors may seem to be obvi-
ous, but this analysis is entirely new. Previous
studies have only used a sum of the checklist
with or without adding in other community
travel values in the dataset, or ignored the
TAPS data and used only the yes-or-no O&M
variable found in the descriptive data. The
present analysis justifies using just two vari-
ables to represent the TAPS scale in future
research. Having just two variables to repre-
sent a group of eight is especially useful in
regression analyses, which is an appropriate
analytical approach to longitudinal data such
as the NLTS2 data. The two factors reflect
portions of shared variance, making each of
them more meaningful than the eight single
variables or a single-scale sum variable.

The results of the study are limited by a
sample size that was smaller than the 300
cases recommended for an exploratory factor
analysis (Field, 2009; Thompson, 2004).
However, data on TAPS are rarely presented
even in as large a group as offered by NLTS2.
For this reason, the authors conducted this
first exploratory factor analysis of TAPS data.
The fact that TAPS O&M skills were not
necessarily recorded by an O&M professional
is noted as a limitation in the data collection
plan.

Practical implications and further research
Further research is recommended. The two
factors identified could be applied with out-
come variables among youths with visual
impairments in the NLTS2 dataset. Using
two factors rather than eight variables
makes it possible to perform analyses with
smaller sample sizes, critical in the study of
low-incidence disabilities such as visual
impairments. This approach for working
with smaller sample sizes in the future is

possibly the most important contribution
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of this research approach to the current
literature.

The results might also be used to assist
the work of O&M instructors working in
rehabilitation and education. After scoring
the eight TAPS items for an individual,
O&M instructors could use the two factors,
Practicing and Generalizing, to quantify the
level of training still needed by each stu-
dent. Students with high scores on the Prac-
ticing factor might only need opportunities
to generalize their basic skills. Those who
have high scores on both factors would
potentially need only a checkup on their
skills. As part of a comprehensive skill re-
view, the TAPS factors could be used to
identify students who need additional sup-
port from an O&M instructor.
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