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This study examined the effects of reinforcement contingencies designed to increase the
performance of existing reading skills as well as the effects of instruction—modeling and
practice—designed to increase skill level for oral reading fluency across three levels of
reading materials. Results showed that a combination of contingencies, modeling, and
practice was effective in producing substantial increases in reading fluency for all partic-
ipants at their assigned grade levels. These results demonstrate one strategy for experi-
mentally determining those instructional components that are required to increase oral

reading rate.
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The analysis of functional relationships
between instructional variables and oral
reading rate has the potential for extending
the application of behavior analysis to a
high-incidence problem that is socially im-
portant. Recent work within applied behav-
ior analysis has demonstrated the utility of
analyses of antecedent instructional variables
(e.g., Daly & Martens, 1994). Previous lit-
erature has also examined the effect of re-
inforcing consequences on academic behav-
iors (Pereira & Winton, 1991). Reinforced
practice can contribute to developing fluen-
cy and may also increase the performance of
skills that are already in the individual’s rep-
ertoire. The integration of instructional
events that maximize current performance
and events that produce acquisition of new
skills into a single analysis of oral reading
fluency may contribute to a more systematic
approach to instructional decision making.
The current study was designed to examine
a strategy for assessing the separate and com-
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bined effects of contingencies and instruc-
tion on oral reading fluency.

METHOD

Participants, Setting, and Materials

Participants in this study were 3 boys (all
9 years old) enrolled in a 3-week summer
program for children with a diagnosis of at-
tention deficit hyperactivity disorder. The
participants were beginning fourth-grade
students who were of at least average intel-
lectual functioning and whose parents had
expressed concern regarding their reading
skills. Each participant took the same med-
ication (methylphenidate) throughout the
study; however, Mike’s dosage changed dur-
ing the study. Sessions were conducted in
the classroom with students seated away
from other students.

Twenty-one reading passages at each grade
level were selected randomly from Harcourt
Brace Jovanovich Treasury of Literature, em-
ploying standard curriculum-based measure-
ment guidelines for the selection of passages
(see Shapiro, 1989). The mean Flesch-Kin-
caid readability index for the grade levels in-
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Figure 1. Median number of words read correctly graphed by session, level of reading material, and ex-

perimental phase for Glen. The mastery, instructional, and frustrational ranges on all figures are based on Fuchs

and Deno (1982).

cluded in this study were second grade, 2.57
(range, 2.0 to 2.89); third grade, 3.71
(range, 3.11 to 3.94); fourth grade, 4.52
(range, 4.1 to 4.96); and fifth grade, 5.48
(range, 5.1 to 5.97). The assessment includ-
ed reading material from the grade the child
would attend in the fall and the two preced-
ing grades for each participant. For Mike,
fifth-grade materials were substituted for sec-
ond-grade materials based on summer pro-
gram records that indicated that his instruc-
tional level may have approached fourth
grade. The dependent variable was the me-
dian number of words correct per minute

(WCPM) the participant read from three
passages within each session. Interobserver
agreement data were obtained for a random-
ly selected 33% of sessions for each partici-
pant and were calculated based on exact
word-by-word agreement. The mean inter-
observer agreement was 98.3% and never

fell below 95.6%.

Experimental Design,
Procedures, and Reliability

Each participant’s reading was evaluated

using a multiple baseline design across three
levels of reading materials. Contingent re-
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Figure 2. Median number of words read correctly graphed by session, level of reading material, and ex-
perimental phase for Mike. Round data points correspond to placebo sessions, triangular data points indicate
0.3 mg/kg of methylphenidate, and square data points indicate 0.6 mg/kg of methylphenidate.

ward was applied first, followed by reward,
modeling, and practice if WCPM was not
in the mastery range. If contingent reward
was ineffective but reward, modeling, and
practice were effective, then modeling and
practice alone were applied at the next grade
level. This modification was used to test for
the possibility that modeling and practice
without reward provided an effective treat-
ment. Each session consisted of the partici-
pant reading three different randomly se-
lected passages from one grade level. Using

a checklist (available from the first author),
an observer measured treatment integrity for
33% of sessions that were randomly selected
from all phases for all participants. The
mean treatment integrity was 98.4%.
Baseline. Participants were asked to do
their best to read the passage aloud and to
attempt each word. If a participant did not
complete a word within 3 s, the experi-
menter told the participant the word and
marked it as incorrect. No programmed con-
sequences were provided for reading perfor-
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Figure 3. Median number of words read correctly graphed by session, level of reading material, and ex-

perimental phase for Jack.

mance, and no feedback was provided to
participants.

Contingent reward. The participant was
provided with a token coupon if his median
WCPM exceeded his median WCPM from
the previous session with no increase in er-
rors. Token coupons had previously been
identified as effective reinforcers for mathe-
matics responding for each participant and
could be exchanged for rewards available in
the summer program. Glen (at Session 10)
and Mike (at Session 11) were given the op-
tion of selecting 50 cents in lieu of a coupon
because of concerns regarding possible sati-

ation based on the large number of token
coupons they received in other activities in
the summer program.

Modeling and practice. Modeling and prac-
tice sessions began with the experimenter
reading the passage to the student (listening
passage preview, Daly & Martens, 1994) to
a point 20% beyond the participant’s me-
dian score from the previous session. After
the student practiced reading the passage
once with the experimenter correcting any
errors, a timed reading of that passage was
obtained. This sequence was repeated for all
three passages in a session.
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Reward, modeling, and practice. This phase
combined the contingent reward, modeling,
and practice procedures as described in the
preceding two conditions.

RESULTS AND DISCUSSION

Glen’s second-grade level WCPM (Figure
1) increased under contingent reward, and
contingent reward therefore was applied to
third-grade materials. No increase in reading
was observed, so modeling and practice were
added to the treatment, and third-grade
WCPM increased. These data suggested the
relative importance of modeling and prac-
tice, so modeling and practice alone were ap-
plied to fourth-grade materials. Reward was
added to modeling and practice when they
were found to be ineffective. Contingent re-
ward was ineffective for Mike (Figure 2) in
third-grade materials and was only moder-
ately effective for fourth- and fifth-grade ma-
terials. The addition of modeling and prac-
tice to each level was followed by increased
WCPM. Jack’s reading rate (Figure 3) did
not increase when contingent reward was ap-
plied to second- or third-grade materials.
Additional instruction was not applied to
second-grade materials because Jacks re-
sponding fell within the mastery range. The
increase in WCPM following the addition of
modeling and practice to third-grade mate-
rials indicated the relative importance of
these treatment components. Based on these
results, modeling and practice alone were ap-
plied to fourth-grade materials and resulted
in increased WCPM.

The analyses conducted in this study
identified procedures that resulted in an in-
crease in mean reading rate of 59% or great-
er between baseline and the final treatment

663

phase in the assigned grade level for all par-
ticipants. Glen and Mike demonstrated the
greatest increase in reading fluency when re-
ward, modeling, and practice were com-
bined, but only modeling and practice ap-
peared to be critical for Jack.

A number of limitations of this prelimi-
nary study can be addressed by future re-
search. First, the multiple baseline design
may not be sufficiently flexible to be an op-
timal approach to this type of assessment.
For example, the decision to introduce mod-
eling and instruction alone in two data series
precluded direct replication of the preceding
data series. Second, using reading materials
with a wider range of difficulty may have
resulted in greater differentiation among
treatments. Third, the potential importance
of sequence effects is unknown. Fourth, the
exposure to the same passage in two to three
sessions over the 3 weeks may have resulted
in some passage-specific learning that was
not the focus of the analysis.
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