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The effects of fixed-time (FT) and variable-time (VT) schedules on responding were
evaluated with 2 adults with mental retardation. Multielement and reversal designs were
used to compare the effects of FT and VT schedules in reducing responses previously
maintained on variable-ratio reinforcement schedules. The schedules were equally effective
in reducing the target behavior.
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During the past decade, more than three
dozen studies have been published on the
use of noncontingent reinforcement (NCR)
as treatment for aberrant behavior exhibited
by individuals with developmental disabili-
ties. Fixed-time (FT) schedules, in which the
reinforcer is delivered after a set period of
time has elapsed, are most commonly used
(e.g., Vollmer, Iwata, Zarcone, Smith, &
Mazaleski, 1993). Van Camp, Lerman, Kel-
ley, Contrucci, and Vorndran (2000) dem-
onstrated that variable-time (VT) schedules
were as effective as FT schedules in reducing
the socially maintained aberrant behavior of
2 individuals with mental retardation. This
study was the first to evaluate both FT and
VT schedules with a clinically relevant pop-
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ulation. The purpose of the current study
was to examine the generality of the Van
Camp et al. findings in a systematic repli-
cation by (a) establishing an arbitrary target
behavior with a known reinforcement his-
tory (instead of treating aberrant behavior
with a relatively unknown history), and (b)
holding schedule values constant over time
(instead of thinning the schedule).

METHOD

Participants and Setting

Daryl was a 27-year-old man who had
been diagnosed with severe mental retarda-
tion and Sterge-Weber disease. Victor was a
41-year-old man who had been diagnosed
with profound mental retardation. Daryl’s
sessions were conducted in an academic area
(3 m by 6 m) containing several tables and
chairs at his day-treatment program. Victor’s
sessions were conducted at a desk in his bed-
room at his community-based group home.
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Figure 1. Number of responses per minute during reinforcement (FR, VR) and time-based schedule (FT,
VT) conditions for Daryl (top panel) and Victor (middle panel). Proportion of target behaviors followed by
reinforcer delivery within 5 s, and proportion of reinforcer deliveries preceded by target behaviors within 5 s
for Daryl (bottom left panels) and Victor (bottom right panels).

One experimenter was present during each
session. Sessions lasted 10 min and 5 min
for Daryl and Victor, respectively, and were
conducted one to three times per day, 1 to
6 days per week.

Response Measurement and
Interobserver Agreement

An arbitrary target behavior was selected
for each participant. Daryl’s apparatus in-
cluded a small receptacle and pieces of paper
on which his name and two ‘‘distracter’’
names were printed in 18-point type. Daryl’s
target behavior was defined as making a pen-
cil mark on his name and placing the paper
into the receptacle. Victor’s apparatus in-
cluded a small receptacle and large plastic
paper clips. Victor’s target behavior was de-
fined as picking up a paper clip and drop-
ping it in the receptacle. Response rate was
calculated by dividing the frequency of re-
sponses by the number of minutes in the
session. All sessions were videotaped and
scored on a second-by-second basis for oc-
currence and nonoccurrence of the target be-
havior using a scoring sheet marked for 300
s and 600 s for Victor and Daryl, respec-
tively. Two independent observers scored at
least 31% of the videotaped sessions. The
mean point-by-point interobserver agree-
ment scores for occurrences and nonoccur-
rences of the target behavior were at least
98% for each participant. Independent var-
iable integrity was assessed during each con-
dition (except baseline) and exceeded 92%
for each participant (procedures and results
are available from the first author upon re-
quest).

Procedure
Before the study began, a list of preferred

foods and beverages was generated from
caregiver report for each participant. A brief
multiple-stimulus preference assessment
(Carr, Nicolson, & Higbee, 2000) was con-
ducted before each session to select a pre-
ferred food or beverage item to be delivered
during all sessions except baseline. Sessions
began with an instruction (i.e., ‘‘do this’’)
and a model of the appropriate response.

Baseline (extinction). No consequences
were provided for responding.

Training. A least-to-most prompting hi-
erarchy (i.e., vocal, gestural, physical) was
used to teach the target behaviors. When re-
sponses began to occur independently, the
prompts were informally faded. Praise was
delivered contingent on responding
(prompted or independent).

Fixed-ratio (FR) 1 reinforcement. The ex-
perimenter delivered the preferred food or
beverage item contingent on each response.

Variable-ratio (VR) 3 reinforcement. The
experimenter delivered the preferred food or
beverage item contingent on an average of
three responses (range, two to four respons-
es). This condition served as the reinforce-
ment baseline against which FT and VT ef-
fects were compared.

FT. The experimenter delivered the pre-
ferred food or beverage item on an FT
schedule, and no programmed consequences
were provided for responding. Daryl’s FT
schedule value was 33% of the interreinforce-
ment interval during the initial VR 3 phase.
Victor’s FT schedule value was 50% of the
interreinforcement interval during the initial
VR 3 phase.
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VT. The experimenter delivered the pre-
ferred food or beverage item on a VT sched-
ule, and no programmed consequences were
provided for responding. Daryl’s VT sched-
ule value was 33% of the interreinforcement
interval during the initial VR 3 phase, with
a range of 10 s to 30 s. Victor’s VT schedule
value was 50% of the interreinforcement in-
terval during the initial VR 3 phase, with a
range of 1 s to 10 s.

Experimental Design

A reversal design was used to evaluate the
effects of FT and VT schedules, with the
order of schedules counterbalanced across
participants. An additional multielement
analysis was conducted with Daryl.

RESULTS AND DISCUSSION

As shown in Figure 1, the initial phases
demonstrated that (a) neither participant
performed the target behavior in the absence
of programmed reinforcement, (b) training
was effective in establishing the response,
and (c) the FR 1 and VR 3 schedules main-
tained responding. Daryl was initially ex-
posed to FT and VT schedules in a multi-
element design. Both schedules resulted in
gradual reductions in responding to zero lev-
els. Because of the potential for multiple-
treatment interference, Daryl was exposed to
an additional evaluation using a reversal de-
sign. Both schedules again resulted in similar
trends to zero. Response patterns for Victor
also were nearly identical under the FT and
VT schedules. Responding decreased to
about 50% of the previous VR 3 level and
then remained stable.

Figure 1 also shows the results of a con-
tiguity analysis of FT and VT session data
for both participants. The analysis, which is
similar to that employed by Van Camp et
al. (2000), revealed few reliable differences
between FT and VT schedules. However, it
did indicate a high degree of contiguity be-

tween Victor’s target behaviors and the pro-
grammed reinforcer deliveries, suggesting
adventitious reinforcement as a likely mech-
anism for response maintenance under both
FT and VT schedules. This finding is not
surprising, given the relatively dense sched-
ules (i.e., 5 s) and high response rates. Nev-
ertheless, the results are interesting because
it appears that FT and VT schedules were
equally likely to result in adventitious rein-
forcement.

These findings should be evaluated in
light of at least three limitations. First, a rel-
atively narrow range of VT schedule values
was evaluated. In other words, the FT and
VT schedules may not have differed enough
to produce differential effects. Second, the
schedule values were relatively dense (i.e., 5
s and 20 s), and these findings may not ex-
tend to thinner schedules. Finally, sequence
or interaction effects may have influenced
the outcome.

In conclusion, the current study system-
atically replicated the findings of Van Camp
et al. (2000) by demonstrating similar re-
ductive effects of FT and VT schedules us-
ing the same experimental designs (i.e., re-
versal, multielement). The consistent find-
ings are especially noteworthy given the var-
ious procedural differences between the two
studies, including the reinforcement history,
FT and VT schedule values, VT schedule
ranges, target behaviors, reinforcers, and ses-
sion lengths. In addition, the FT and VT
schedules remained unchanged in the cur-
rent study, whereas Van Camp et al. em-
ployed a schedule-thinning procedure. These
results, which suggest a certain robustness of
NCR, are important for at least two reasons.
First, because it is probably easier for care-
givers to deliver reinforcers at regularly
scheduled times, FT schedules can be used
instead of VT schedules. Second, NCR
should remain effective even if the integrity
of an FT schedule degrades into something
resembling a VT schedule.
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