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Abstract

Previous research has shown that providing continuous access to a stimulus
decreases subsequent responding for that stimulus, and restricted aE¢essgccess)
to a stimulus increases subsequent responding for that stimulus. An important
implication of these findings is that certain immediate histories of re@foent may
affect whether certain stimuli may subsequently be used as reinforcefteftive
teaching. Although previous research has shown that continuous and restrictecbaccess t
reinforcers affect subsequent responding, little is known about the effect othediiate
histories of reinforcement may have on subsequent responding to access those
reinforcers. Therefore, the purpose of the current study was to replicatetamd e
previous research by evaluating the effects of four different immddstteies of
reinforcement on subsequent responding on a pre-academic task to accessdahegmreinf

and other concurrently available stimuli.



The Effects of Different Immediate Histories of Reinforcement on Sjulese
Responding in Young Children

Previous research has shown that contingent delivery of stimuli such as edibles,
attention, and access to preferred items/activities can be used to inbeeaseurrence
of socially desirable behavior across various populations and in numerous contexts (e.g.,
Adelinis, Piazza, & Goh, 2001; Baer & Sherman, 1964; Brackbill, 1958; Buell, Stoddard,
Harris, & Baer, 1968; Hart & Risley, 1995; Lancioni, 1982; Milby, 1970; Rheingold,
Gewirtz, & Ross, 1959; Thomas, Becker, & Armstrong, 1968). Various factors may
influence the degree to which these and other stimuli function as a reinfariceling
(a) type or quality of the stimulus (e.g., Fisher, Ninness, & Piazza, 1996; Kazdin &
Klock, 1973; Neef, Mace, Shea, & Shade, 1992; Piazza et al., 1999); (b) magnitude of the
stimulus (e.g., Trossclaire-Lassere, Lerman, Call, Addison, & Kodak, 2008); (c)
immediacy of stimulus delivery (Bijou, 1995; Hanley, Ilwata, & Thompson, 2001); (d)
schedule of stimulus delivery (Gable & Shores, 1980); (e) motivating operatigns (e
Gewirtz & Baer, 1958a; Gewirtz & Baer, 1958b; Vollmer & Ilwata, 1991); and (f)
conditioning history (Baer, 1962; Bijou & Baer, 1965).

As mentioned, one important factor that may influence the effectiveness of a
stimulus as a reinforcer is motivating operations (MO; Laraway, Sskic&ichael, &
Poling, 2003). Motivating operations are antecedent events that momentarilyealter th
effectiveness (value) of a reinforcer and the frequency of respondingaésdatith
obtaining that reinforcer. One type of MO establishes or increaseddhtveihess of a
reinforcer and increases responding associated with obtaining that rainfanmther

type of MO abolishes or decreases effectiveness of a reinforcer andsgscresponding



associated with obtaining that reinforcer. For example, diepdvation is a type of MO
termed an establishing operation (EO) that increases the efficacy of faagdiaforcer

and increases the occurrence of behavior that has resulted in obtaining food in the past.
Foodsatiation is a type of MO termed an abolishing operation (AO) that decreases the
efficacy of food as a reinforcer and decreases the occurrence of behawiestita in

access to food. Thus, the availability of a particular reinforcer in an inditgdeakent

history may affect the frequency of responding for that reinforcer.

Numerous studies have shown that response acquisition and maintenance of
behavior may be momentarily affected by motivating operations (i.e.eatreistory of
reinforcer availability). That is, exposure to or restriction from aqadar stimulus has
been shown to affect responding in subsequent situations including preference and
reinforcer assessments (e.g., Gewirtz & Baer, 1958a, 1958b; Gottschalk, & iGiaff,

2000; McAdam et al., 2005; North & Iwata, 2005; Sy & Borrero, 2009; Vollmer & lwata,
1991; Zhou, Iwata, & Shore, 2002), engagement in preferred activities (e.qg., Klatt,
Sherman & Sheldon, 2000), academic tasks (e.g., Martens et al., 2003), and functional
analyses (e.g., Berg et al., 2000; McComas, Thompson, & Johnson, 2003; O’Reilly,
1999; Iwata, Duncan, Zarcone, Lerman, & Shore, 1994;).

Most studies on the effects of immediate histories of reinforcement on subsequent
responding have evaluated the effects of prior restricted access (nQ accesdginuous
access to a particular stimulus on subsequent responding for that stimulus. Foegxampl
in two early studies, Gewirtz and Baer (1958a, 1958b) found that (a) no access

(deprivation period) to attention resulted in an increase in subsequent responding for



attention and (b) continuous access (a satiation period) to attention resultednecsele
in subsequent responding for that stimulus.

In the first study, Gewirtz and Baer (1958a) evaluated participaetsgp®nding
on a marble-dropping task with and without presession social deprivation. In the social-
deprivation condition, the participant were told that the experimenter needed to go find
something and were left alone in a room with access to toys for 20 min. After tha 20-m
period, the experimenter returned and conducted a 10-min session in which praise was
delivered for placing a marble in a pre-specified hole. In the control condition,
presession social deprivation was not conducted. That is, the participant was
immediately taken to a room, and the 10-min session in which praise was delorered f
correct responding to the marble-dropping task was conducted. Results showed that
higher levels of correct responding to the marble-dropping task occurred dusimnses
that were conducted after the social-deprivation period. Although the pantievas left
alone during the social-deprivation period, the experimenters suggesteattaht s
deprivation may be implemented in which the experimenter is present but very Itsv leve
of attention are delivered.

In a follow-up study, Gewirtz and Baer (1958b) extended the study conducted by
Gewirtz and Baer (1958a) by comparing the effects of social deprivatibsogial
satiation on subsequent responding. The social-deprivation condition was identical to the
one conducted in Gewirtz and Baer (1958a). In the social-satiation condition, the
experimenter brought the participant to the room and provided continuous social
interaction for 20 min. After this 20-mini period, the 10-min session in which praise was

delivered for correct responding on the marble-dropping task was conducted. Results



showed that higher levels of correct responding on the marble-dropping task occurred
after periods of social deprivation as compared to periods of social satiation.

Vollmer and Iwata (1991) extended the studies by Gewirtz and Baer bytevglua
the effects of presession periods of deprivation and satiation with varioud étienul
edibles, social interaction/praise, and music). Presession periods involved 10 min
(edibles), 15 min (social interaction/praise), or 30 min (music) of either mssacc
(deprivation) or continuous access (satiation) to the stimulus. Following degmiaail
satiation periods, a “test session” was conducted in which the stimulus was provided
contingent upon responding on a block-placement or switch-closure task. Similar to the
results of the Gewirtz and Baer studies, results showed that the mean reafmose
these tasks was higher after periods of deprivation as compared to satiatioh for bot
edibles and social interaction/praise. Furthermore, after two satiatiod$er the
social interaction/praise condition, one participant began to move and run awakiérom t
experimenter who was delivering social interaction/praise in the pr@sassiation
period. This anecdotal information suggests that praise not only lost its rigforc
efficacy but it may have become aversive.

More recently, a few studies have involved a comparison of the effects of
different periods of restricted access (deprivation; e.g., Klatt et al., a6d0)ontinuous
access (satiation; Sy & Borrero, 2009). Klatt et al. compared the effetBsmin, 2 hr,
and 1 to 4 days of deprivation from a high-preference activity on subsequent engagement
with that activity. The results showed that the amount of subsequent engagement with an
activity was directly related to the amount of deprivation from the activityach little

engagement occurred after the 15-min deprivation period as compared to engagement



following the longer deprivation periods. Sy & Borrero (2009) compared thestfect
different durations of satiation (i.e., short, medium, and long durations of presession
access) of a particular stimulus (i.e., edibles and leisure items) on subgegpentling
for that stimulus. Results were idiosyncratic across participants. \8fbaeto edible
reinforcers, one participant displayed similar decreasing and low lewaspafnding (as
compared to baseline) after all three satiation periods. For another patfioipderate
levels of responding occurred after all three satiation periods, with someghet hi
levels occurring after small and medium satiation periods. For anotheigzart) the
level of responding was associated with the duration of the satiation period. Tinat is, t
highest level of responding occurred after a short duration, a moderate level of
responding occurred after a medium duration, and the lowest level of responding
occurred after a long duration. With respect to leisure items, responding vlas teim
baseline levels following all satiation periods.

The implications of the above-mentioned studies are that if a particulatistim
to be used as a reinforcer for acquisition and maintenance programs, then hamight
beneficial to provide a period of deprivation from the stimulus prior to teaching or
training situations. For example, teachers may find it useful to prograndpefio
individual work time or quiet reading time in which certain stimuli (e.g., atienticcess
to preferred items) are not provided continuously (or on a dense schedule) prior to
teaching periods in which those stimuli will be delivered for correct responding in
acquisition or maintenance programs. This modification might make teactuatiosis

more productive.



Although the effects of deprivation (no access) and satiation (continuous access)
on subsequent responding have been replicated in multiple studies across variois stimul
it is less clear whether immediate histories of reinforcementafiegt subsequent
responding. For example, it is unknown whether an immediate history of contingent or
noncontingent reinforcement might affect subsequent responding for a particula
stimulus.

Although little is known about the effects of prior access to noncontingent
reinforcement (NCR) on subsequent responding, several studies have evaluated the
effects of NCR schedules on responding within session. For example, numerous studies
have shown that providing a functional reinforcer for problem behavior on an NCR
schedule results in a decrease in the occurrence of problem behavior withingioat ses
Goh, lwata, & DeLeon (2000) showed that the delivery of stimuli shown to maintain
problem behavior displayed by two participants (i.e., edibles for one participant, and
attention for the other participant) on an NCR (fixed time [FT]) schedule edsualta
decrease in problem behavior. Interestingly, the FT schedule was coupled with
differential reinforcement of alternative behavior (DRA) for incregsin appropriate,
alternative response for the problem behavior, and the initial relatively B@rsghedule
interfered with acquisition of the alternative response. In another studgibtgns et al.
(2003), the experimenter provided tangible items (i.e., edibles and prizes) on an FT
schedule prior to academic tasks. Although response maintenance occurri &fler
schedule, the experimenters found that more mistakes or “careless” esrensiade
following the FT schedule. Together, results from these studies are aansigiethe

satiation hypothesis of NCR schedules (Goh et al., 2000) which suggests that thg delive



of reinforcers on an NCR schedule results in a decrement in responding to adcess tha
reinforcer within session and possibly in subsequent sessions.

In addition to research showing a decrement in responding with the
implementation of NCR schedules, North and Iwata (2005) showed a decrement in
responding with contingent reinforcement schedules. North and Iwata examined the
effect of contingent edible reinforcement on responding across repearhsés a
repeated-reinforcement condition. The repeated-reinforcement condition involeed se
consecutive 5-min sessions with 5-min breaks between each session. During each
session, an edible was delivered on an fixed-ratio 1 (FR 1) schedule for responding on a
micro-switch panel. Results showed that for seven of nine participants, responding
decreased within and across the 5-min sessions of the repeated-reinfoxm@amiérdn.

The general results of these studies on within-session and across-sessiseffec
noncontingent and contingent reinforcement suggest that these schedules of
reinforcement provided prior to a teaching session might also affect subsequent
responding.

The purpose of the current study was to delve further into the question of the
effects of prior access to reinforcers on the response allocation andnegpaiding to
access those and other reinforcers in subsequent learning situations. Slyeuikcal
attempted to replicate results of previous research by comparingebedafpresession
no reinforcement (deprivation) and continuous delivery (satiation) of a stimulus on
responding during subsequent pre-academic task situations. An additional purpose was
to extend previous research by comparing the effect of presession contmdjent a

noncontingent delivery of a stimulus on response allocation and rate of responding during
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subsequent pre-academic task situations. Results of this study may altogaus t

additional information about the conditions under which stimuli (i.e., edibles and

attention) are most effective as a reinforcer for skill acquisition/era@mce programs.
Study 1 (Ediblesvs. Preferred Attention)

The purpose of study 1 was to determine the effects of different immediate
reinforcement histories (i.e., presession schedules of reinforcer deheeagcess,
continuous access, contingent reinforcement, noncontingent reinforcement) on
subsequent responding to access that reinforcer and another preferred stitugdyd. S
extends previous research in several ways. First, the type of attentiomshased in
this study was determined using a systematic attention assessmémtigsge Second,
in the comparison of different presession schedules on subsequent responding, both the
stimulus presented during presession (e.g., edibles) and another preferred $érguylus
praise) were subsequently available to determine not only the level of regptodihe
particular stimulus provided during presession but also to determine whether, and to what
extent, responding would occur to access the other available stimulus. Third, in addition
to a replication of previous research comparing the effects of presessioress and
continuous access on subsequent responding, for some participants, the effects of
presession contingent and noncontingent reinforcement on subsequent responding were
compared.

Method
Participants and setting. Six typically developing participants, ranging in age

from 2 to 5 years, participated. Sessions were conducted in a session room eqiifpped w
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a table, chairs, and relevant session stimuli. Sessions were conducted le® Ztim
day (with at least 20 min between sessions), 3 to 5 days per week.

Dependent variable, data collection, and interobserver agreement. Trained
observers recorded participant behavior using handheld compDigrisg attention
assessment sessions, the dependent variable was the frequency of picture toaches to e
of three pictures depicting three different types of attention (i.e., praiggcah
attention, and conversation), which was converted to a rate measure. A picture touch was
defined as the participant placing his or her hand on a patrticular picture. During the
immediate-history evaluation, two types of sessions were conducted (isesgom and
baseline/test sessions). During presession, the dependent variable wecpuirecly of
correct, independent responses on one match-to-sample task. Correct, independent
responses were defined as placing a card depicting a sample stimulus on tajl of a ca
depicting the correct comparison stimulus. Data were also collected oreatcorr
responses, which were defined as placing a card depicting the sample stimojugfoa t
card depicting the incorrect comparison stimulus. During all baseline anddsiirs,
the dependent variable was also the frequency of correct, independent responses on the
same match-to-sample task; however, data were collected on the frequdmnsy of t
response on three concurrently available (and identical) tasks. Duringsabirse data
were collected on the frequency of therapist behavior. That is, the delivery of the
different types of attention and edible items were recorded.

Interobserver agreement was assessed by having a second observer imidgpende
collect data during a minimum of 30% of all sessions across all phases of the stud

Observers’ records were divided into 10-s intervals and compared on an interval-by-
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interval basis. Interobserver agreement was calculated by dividing tHersmuahber of
responses by the larger number of responses recorded in each interval, summing these
guotients, dividing this number by the total number of intervals, and converting ihis rat
to a percentage. For Ali, the mean agreement coefficient for the @attesgessment was
94% (range, 75%-100%), and the mean agreement coefficient for the histoty effec
evaluation was 98% (range, 80%-100%). For Grace, the mean agreement ooédficie
the attention assessment was 97% (range, 91%-100%), and the mean agreement
coefficient for the history effects evaluation was 96% (range, 85%-100%). iRotHer
mean agreement coefficient for the attention assessment was 98% (BgE)@%),
and the mean agreement coefficient for the history effects evaluatiom¥ag&nge,
78%-100%). For Leif, the mean agreement coefficient for the attentionrassesgas
99% (range, 91%-100%), and the mean agreement coefficient for the histoty effe
evaluation was 98% (range, 86%-100%). For Timmy, the mean agreement eokeffici
for the attention assessment was 96% (range, 83%-100%), and the mean agreement
coefficient for the history effects evaluation was 98% (range, 82%-100%). réay,B
the mean agreement coefficient for the attention assessment was 9Gép &ieb-
100%), and the mean agreement coefficient for the history effects evalwais 98%
(range, 67%-100%).

Attention assessment. The purpose of the attention assessment was to determine
the most preferred type of attention (i.e., praise, physical attention, orsatiee) for
each participant to be used in the subsequent immediate-history evallraacse was
defined as any general statement referring to a positive aspect ofttbpgat (e.g.,

“You're awesome,” “You are such a good friend”) delivered by the therapist to the
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participant. Physical attention was defined as tickles, high-fives, and hugs delivered by
the therapist to the participant. Physical attention was accompanied tiyatomas by

the therapist (e.g., “I got ya,” “High five!,” “SqueezeLonversation was defined as
statements by the therapist about activities and interests relatecotrtibgpant’s
classroom (e.g., “I saw that it is Zoo theme week this week. My favorite zaoalasithe
monkey.”). Prior to each attention-assessment session, three diffeten¢s of the
therapist and participant (each associated with one of the three difigresitof

attention) were placed in front of the participant, equidistant from the otbepittures.
Rules and pre-session exposure trials were provided prior to each session, théat is
therapist told the participant the type of attention each picture depicteldadri tor she
could touch any of the pictures at any time to get that type of attention. lroadthe
therapist had the participant touch each of the pictures and delivered the corresponding
type of attention.

At the start of attention-assessment sessions, all three picture ceeds we
concurrently available, and picture touches to a particular card resuttezthrerapist
delivering that type of attention for 5-10 s. During all sessions, the therapmpstd to
control for the quality of attention (i.e., voice inflection and facial expressiongn#dn
assessment sessions were 2 min in length, and a concurrent-operants antwgsme
used for experimental control. The type of attention for which the participparded
at the highest level was then used in the immediate-history evaluatidre(seg.

Immediate-history evaluation. The purpose of the immediate-history evaluation
was to determine whether different presession periods involving withholding or

delivering a stimulus would affect subsequent responding for a particular stinhulus
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particular, whether (a) responding for a highly preferred stimulus woulelase or
decrease after a particular immediate presession history of reimfent with that
stimulus and (b) responding would switch to another preferred stimulus after alpartic
immediate presession history of reinforcement with another stimulus.

Prior to the immediate-history evaluation, a paired stimulus prefereressasmnt
(Fisher et al., 1992) was conducted to determine highly preferred edible itemsstedbe
in the immediate-history evaluation. Next, baseline sessions were conducted to
determine whether preferred edibles or preferred attention resulted in lleiggisrof
responding. The stimulus that resulted in the highest level of responding duringebasel
was then withheld or delivered duripgesession periods of the immediate-history
evaluation. After each presession period, asssion was conducted in an identical
manner to baseline to evaluate the effects of the different presessiorehist@iimulus
availability on responding to the stimulus used in presession and the other available
preferred stimulus.

During all sessions including baseline, presession, and test sessions,atdeas
match-to-sample task was presented to the participant. The match-te $askphas
either color matching or a combination of color and shape matching. For the color-
matching task, two colored buckets (e.g., one yellow and one blue) were present and a
pile of blue or yellow, letters and numbers was placed in front of the participant. The
task involved matching the colored letters and numbers by placing them into tho¢ corre
bucket. For the color- and shape-matching task, two sample stimuli (one shap&icard a

one color card) were present and a stack of shape cards and color cards was placed in
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front of the participant. The task involved matching the cards in the stack of cdrds to t
correct sample stimulus.

Basdline. Baseline sessions were 5 min in length. During baseline sessions, three
concurrently available and identical match-to-sample tasks werenpeesto the
participant. One concurrently available task was associated with the nfestguréype
of attention (as determined by the attention assessment). Another concavaiélgle
task was associated with a highly preferred edible. To determine which higfielsrguie
edible would be used on a particular day, the participant was given the choice of the top
three edibles (as determined by the paired stimulus preference as#ggsror to the
start of the first session of the day. The final concurrently available taskssaciated
with no programmed reinforcement (control task). Different stimuli wezd tssaid in
discrimination of the contingencies associated with each of the masahviple tasks.
That is, each task was associated with a particular color and other stimuli.afidietos
sample task associated with preferred attention was placed in front of aroluancha
picture depicting the therapist delivering that type of attention was plat@adxhe task.
The match-to-sample task associated with preferred edibles was pléwed of a red
card, and a plate containing those preferred edibles was placed behind the task. The
match-to-sample task associated with no programmed reinforcers wed idront of a
white card, and no additional stimuli were associated with this task.

Prior to the start of each baseline session, the therapist reminded the parbicipa
the contingencies associated with matching to each of the different matahypde
tasks. Also, the therapist prompted the participant to respond once on each of the match-

to-sample tasks and delivered the corresponding stimulus (attention, edible, or no
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reinforcer). At the beginning of the session, the therapist told the partidigéatiet or

she could match to any of the tasks and switch at any time. During the session,
responding on a particular match-to-sample task resulted in the delivery ththkeis
associated with that task. Responding on the task associated with preferreoratt
resulted in the delivery of that preferred attention (for 5-10 s) on a fixedréfER1)
schedule of reinforcement. Responding on the task associated with preferred edibles
resulted in the delivery of an edible on an FR1 schedule of reinforcement. Responding
on the control task resulted in no programmed reinforcers. The stimulus (attention or
edible ) that produced the highest level of correct, match-to-sample respoaditigen
delivered during presession periods (see below).

Presession. Presession periods were 10 min in length. During all presession
periods, one match-to-sample task (identical to those presented in baseline) and a
alternative task were available. The alternative task was an iteraltygoovided in the
participant’s classroom (e.g., a book or a block-building game). Prior to all goeses
periods, the participant was told that he or she could match or play with the alternative
task, and rules were provided regarding the contingencies in place for esebspn
period. After a presession period was conducted, a test session (see bslow) wa
immediately conducted.

Presession no access (NA). Prior to each presession NA period, the participant
was told that the preferred stimulus (i.e., preferred edibles or prefernetioaite
depending upon the outcome of the baseline phase) would not be delivered. During

presession NA periods, no attention or edibles were delivered.
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Presession continuous access (CA). Prior to each presession CA period, the
participant was told that the preferred stimulus would be provided throughout the whole
session regardless of whether he or she engaged in the matching task. Durisgpreses
CA periods, attention or edibles (depending upon the outcome of the baseline phase)
were available continuously.

Presession contingent reinforcement (CR). Prior to each presession CR period,
the participant was told that the preferred stimulus would be delivered for@aettc
matching response. During presession CR periods, attention or edibles weredieliver
on an FR1 schedule for correct matching.

Presession NCR (FT). Prior to each presession NCR period, the participant was
told that sometimes the preferred stimulus would be delivered regardlesstio¢ e or
she matched. During presession NCR periods, attention or edibles was delivered on an
FT schedule. The FT schedule was yoked to the rate of reinforcer delivery in the
previous presession CR period. For example, if 20 reinforcers were delivered daring t
previous presession CR period, then the rate of reinforcement (20 reinforcers divided by
10 min) was 2. Therefore, the schedule of stimulus delivery during the subsequent
presession NCR period was FT 30 s.

Test session. Test sessions were identical to baseline sessions; however, unlike
baseline sessions, each test session was conducted immediately followaighene
presession periods described above.

Experimental Design. A concurrent-operants arrangement and multielement
design were used for experimental control for all participants. That is, dusaljnea

and test sessions, three concurrently available tasks (each assodiatedifferent
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contingency) were present and levels of responding to each task (including atesktrol
that resulted in no programmed reinforcers) was measured. In additiorerdiffer
presession periods were rapidly alternated to determine the effects mrdiffeesession
schedules on subsequent responding during test sessions. Finally, a reversalakesig
used to replicate results with one participant (Al).
Results

Figures 1-6 show results for the six participants in study 1. The top giaph
Figure 1 shows the results of the attention assessment for Ali. Ali respdredbaer
rate to access conversatidn=<3.3) as compared to praidd<£.7) and physical attention
(M=.7). Based on these results, conversation was used as the preferred att¢imtion i
immediate-history evaluation. The bottom graph (including four panels) ofeFlgu
shows the results of the immediate-history evaluation for Ali. During basdii
responded at a higher rate for preferred edits=5(4) as compared to preferred
attention =.7) and no reinforcementlc0). Based on these results, edibles were used
during presession periods in the subsequent phases. After baseline, we compared the
effects of presession NA (edibles) and presession CA (edibles) on subsegpentimg
during test sessions. During presession NA and presession CA periods (bottom panel),
responding occurred at low levels. During test sessions, Ali engaged in sorh@hleat
levels of responding to access edibles following presessiorM¥A.6) as compared to
presession CAM=2.1). In addition, somewhat higher levels of responding during test
sessions occurred to access preferred attention (conversation) follonseggioa CA
(M=1.1) as compared to presession MA=(3). Because we saw different patterns of

responding based on the presession periods in this phase, we then compared the effects of
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presession periods of contingent reinforcement presession CR and noncontingent
reinforcement presession NCR to determine whether these schedules watld affe
responding during subsequent test sessions. During presession CR (edibles) and
presession NCR (edibles) periods (bottom panel) of this phase, different patterns of
responding occurred. Presession CR resulted in high and stable levels of responding, and
presession NCR resulted in low levels of responding. During test sessions, Akeeénga
in similar levels of responding to access edibles following presessioMER.9D) and
presession NCRM=2.8); however, responding was somewhat more stable after
presession NCR as compared to presession CR. In the final phase, when pregession N
and presession CA were again compared, responding occurred at high levels in the
presession CA period, and low levels of responding occurred in the presession NA period
(bottom panel). In addition, during test sessions, Ali again engaged in higher levels of
responding to access edibles following presession NA as compared to presession CA
Finally, Ali engaged in higher levels of responding to access preferretiaite
following presession NA as compared to presession CA.

The top graph of Figure 2 shows the results of the attention assessmericir Gr
Grace responded at a higher rate to access physical attdti8rl as compared to
praise M=1) and conversatiorM=.3). Based on these results, physical attention was
used as the preferred attention in the immediate-history evaluation. The Qeafamof
Figure 2 shows the results of the immediate-history evaluation for Gtageng
baseline, Grace only responded for preferred edibed (1). Based on these results,
edibles were used during the presession periods in the subsequent phasdmsalftes,

we compared the effects of presession NA (edibles) and presession CAs{eatible
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subsequent responding during test sessions. During presession NA and presession CA
periods (bottom panel), responding occurred at low levels. During test sessiaes, Gra
engaged in somewhat higher and more stable levels of responding during test sessions t
access edibles following presession NM=@4.5) as compared to presession GA=8.7).
In addition, low levels of responding during test sessions occurred to accessiphysi
attention following both presession NR£.4) and presession CME.7;). Finally,
some responding occurred to the task associated with no reinforcement after xuf type
presession periods. Because we saw different patterns of responding based on the
presession periods in this phase, we then compared the effects of presessgsiopres
CR (edibles) and presession NCR (edibles) on subsequent responding during test
sessions. During presession periods (bottom panel), higher levels of responding occurred
during presession CR periods as compared to presession NCR periods. During test
sessions, Grace engaged in relatively similar levels of respondingessaaibles during
test sessions following presession GR=(3.2) and presession NCR£2.8). In addition,
initially somewhat higher levels of responding occurred to access phgtiation
following presession NCR as compared to presession CR; however, over time,
responding decreased and was similar regardless of the type of presession.

The top graph of Figure 3 shows the results of the attention assessment.for Eri
Erin responded at a somewhat higher rate to access converbatibid) as compared to
praise M=.7) and physical attentiolME&.85). Based on these results, conversation was
used as the preferred attention in the immediate-history evaluation. The Qeafamof
Figure 3 shows the results of the immediate-history evaluation for Erinndchaseline,

Erin responded at a higher rate for preferred edilesl(1) as compared to preferred
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attention =1.4) and no reinforcemern¥lE.15). Based on these results, edibles were
used during presession periods in the subsequent phases. After baseline, wedcompar
the effects of presession NA (edibles) and presession CA (edibles) on subsequent
responding during test sessions. During presession NA and presession CA periods
(bottom panel), responding occurred at low levels. During test sessions, Erin engaged in
similar levels of responding during test sessions to access ediblestgllpisession
NA (M=6.1) and presession CM€6.2). In addition, similar levels of responding during
test sessions occurred to access preferred attention (conversation) follceg@ssmpn
CA (M=1.1) and presession NME.92). Because we did not see different patterns of
responding based on the presession periods in this phase, we did not compare the effects
of presession CR and presession NCR on responding during test sessions.

The top graph of Figure 4 shows the results of the attention assessmeiit for Le
Leif responded at a higher rate to access conversaio®.9) as compared to praise
(M=1.2) and physical attentioME2.4). Based on these results, conversation was used
as the preferred attention in the immediate-history evaluation. The botipim @fr
Figure 4 shows the results of the immediate-history evaluation for Deifing baseline,
Leif responded at a higher rate for preferred edilMes=2(1) as compared to preferred
attention 1=.5) and no reinforcementlE.2). Based on these results, edibles were used
in the presession periods in the subsequent phases. After baseline, we camepared t
effects of presession NA (edibles) and presession CA (edibles) on subsegpentimg
during test sessions. During presession NA and presession CA periods (bottom panel),
responding occurred at low levels. During test sessions, Leif engagedewhat

similar mean levels of responding to access edibles following presessidvi-NA0Q)
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and presession CAMM=5.52). However, levels of responding were more variable
following presession CA as compared to presession NA. In addition, during three
sessions, elevated levels of responding occurred to access preferred attention
(conversation) following presession CA. Because we saw slightlyehtf@atterns of
responding based on the presession periods in this phase, we then compared the effects of
presession CR (edibles) and presession NCR (edibles) on responding duringentbsequ
test sessions. Presession CR resulted in high and stable levels of responding, and
presession NCR resulted in low levels of responding. During test sessiorendagjed
in similar levels of responding to access edibles during test sessionsrigliorgsession
CR (M= 3.2) and presession NCR£3.2).

The top graph of Figure 5 shows the results of the attention assessment for
Timmy. Timmy responded at a higher rate to access physical attdvitr@5) as
compared to praiséM=.38) and conversatiodME2). Based on these results, physical
attention was used as the preferred attention in the immediate-histargtenal The
bottom graph of Figure 5 shows the results of the immediate-history evaluation for
Timmy. During baseline, Timmy responded at a higher rate for peefedibles
(M=4.32) as compared to preferred attentids.(L2) and no reinforcemeni€0).
Based on these results, edibles were used in the presession periods in the subsequent
phases. After baseline, we compared the effects of presession NA (ealiales
presession CA (edibles) on subsequent responding during test sessions. During
presession NA and presession CA periods (bottom panel), responding occur at low levels.
During test sessions, Timmy engaged in similar levels of responding to addass

following presession NAM=4.8) as compared to presession GA=8.82). In addition,
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responding occurred initially to access preferred attention and to the tashtasbaith
no reinforcement following presession CA. We did not compare the effects ofsowases
CR and presession NCR on responding during subsequent test sessions.

The top graph of Figure 6 shows the results of the attention assessment for Brod
Brody responded at a higher rate to access conversitcin9g) as compared to praise
(M=.3) and physical attentioiME.4). Based on these results, conversation was used as
the preferred attention in the immediate-history evaluation. The bottom gragud &
show the results of the immediate-history evaluation for Brody. DuringibasBrody
responded at a higher rate for preferred attention (conversddef3)§) as compared to
preferred edibled=.7) and no reinforcement&0). Based on these results, preferred
attention (conversation) was used in the presession periods in the subsequent phases.
After baseline, we compared the effects of presession NA (conversationeardgion
CA (conversation) on subsequent responding during test sessions. During presession
periods, responding occurred at high levels during some presession NA periods and at
low levels during presession CA periods. During test sessions, Brody engageihin sim
levels of responding to access conversation following presessioiVINAZ;) and
presession CAM=2.7). In addition, similar levels of responding during test sessions
occurred to access edibles following presession MA5) and presession CME3.9).
We did not compare the effects of presession CR and presession NCR on subsequent
responding during test sessions.

Study 2 (Attention)
The purpose of study 2 was to replicate the immediate-history evaluationyn stud

1 with the three different types of attention (i.e., praise, physical attention, a
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conversation) used in the attention assessment in study 1. No attention assessment wa
conducted in study 2. In the comparison of different presession schedules on subsequent
responding, the type of attention presented during presession (as determingeling ba
levels of responding) and the other two types of attention were subsequentlylavaila
determine not only the level of responding for the type of attention presented during
presession but also to determine whether, and to what extent, responding would occur to
access the other two types of attention.

Method

Participants and setting. Three typically developing participants, ranging in age
from 2 to 5 years, participated. Sessions were conducted in a session roomdegiiippe
a table, chairs, and relevant session stimuli. Sessions were conducted 1 tog&time
day (with at least 20 min between sessions), 3 to 5 days per week.

Dependent variable, data collection, and interobserver agreement. Trained
observers recorded participant and therapist behavior using handheld computers. The
dependent variable was the same as in the immediate-history evaluation df.stody
addition, during all sessions, data were collected on the frequency of therapestydsi
the different types of attention (as defined in study 1).

Interobserver agreement was assessed by having a second observer imidgpende
collect data during a minimum of 30% of sessions across all phases of the study.
Observers’ records were divided into 10-s intervals and compared on an interval-by-
interval basis. Interobserver agreement was calculated by dividing tHersmuahber of
responses by the larger number of responses recorded in each interval, summing these

guotients, dividing this number by the total number of intervals, and converting tbis rati
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to a percentage. For Colin, the mean agreement coefficient was 98, @a#o-
100%). For Maggie, the mean agreement coefficient was 98% (range, 83%-10%)
Aubry, the mean agreement coefficient was 95% (range, 78%-100%)).

Procedures. Baseline, presession, and test sessions were similar to those
conducted in study 1. Baseline sessions were similar to those in study 1; however, the
three concurrently available stimuli were the three types of attentiontyp@ef
attention that resulted in the highest level of responding during baseline was then
delivered or withheld during presession periods. Presession periods weretsithitese
conducted in study 1. After eaphesession period, a testession was conducted in an
identical manner to baseline to evaluate the effects of different presessarehiof
stimulus delivery on responding to the stimulus used in presession and the other two
available stimuli. The same experimental design was used in study 2 agifh.stud

Experimental Design. A concurrent-operants arrangement and multielement
design were used for experimental control for all participants.

Results

Figures 7-9 show results for the three participants in study 2. Figure 8 show
results of the immediate-history evaluation for Colin. During baseline, @sponded
at a higher rate for conversatidi£4.0) as compared to physical attentibt=(Q) and
praise M=.1). Based on these results, conversation was used during the presession
periods in the subsequent phase. After baseline, we compared the effects ofopresessi
NA (conversation) and presession CA (conversation) on subsequent responding during
test sessions. During presession NA and presession CA periods (bottom panel),

responding occurred at low levels. During test sessions, Colin engaged an kwels
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of responding to access conversation following presessionMNR.¢) and presession
CA (M=2.25). In addition, very low levels of responding during test sessions occurred to
access physical attention and praise following presession NA and prese&sion C
Because we did not see different patterns of responding based on the presesslsn peri
in this phase, we did not compare the effects of presession CR and presession NCR on
responding during subsequent test sessions.

Figure 8 shows results of the immediate-history evaluation for Maggie. During
baseline, Maggie responded at a higher rate for conversitih ) as compared to
physical attentionN]=.7) and praiselM=.6). Based on these results, conversation was
used during the presession periods in the subsequent phase. After baseline, wedcompar
the effects of presession NA (conversation) and presession CA (conversation)
subsequent responding during test sessions. During both types of presession periods,
responding occurred at low levels. During test sessions, Maggie engajaian
levels of responding during test sessions to access conversation followirggiomeHeA
(M=4.1) and presession CMgE4.2). In addition, very low levels of responding during
test sessions occurred to access physical attention or praise follonseggoa NA and
presession CA. We did not compare the effects of presession CR and presession NCR on
responding during subsequent test sessions.

Figure 9 shows results of the immediate-history evaluation for Aubry. During
baseline, Aubry responded at a higher rate for conversatied.{) as compared to
physical attentionN]=1) and praiseM=.14). Based on these results, conversation was
used during the presession periods in the subsequent phase. After baseline, welcompare

the effects of presession NA (conversation) and presession CA (conversation)
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subsequent responding during test sessions. During both types of presession periods,
responding (except during two presession CA periods) occurred at low levels. During
test sessions, Aubry engaged in similar levels of responding to accessatoxer
following presession NAN=34) and presession CME3.0). In addition, very low
levels of responding during test sessions occurred to access physicaratieptiaise
following either type of presession period. We did not compare the effects essoes
CR and presession NCR on responding during subsequent test sessions.

General Discussion

Several interesting findings were observed in study 1. Overall the resthits of
attention assessment of study 1 suggest that more participants prefaexedaton than
physical attention or praise. In addition, participants in study 1 responded more in
baseline for edibles than the preferred type of attention. Finally, responding therin
immediate-history evaluation showed idiosyncratic effects acrossiparis. That is,
some participant’s subsequent responding was differentially affected leggioes
periods, whereas other participant’s subsequent responding was not. The ovemall result
of study 2 suggest that all participants responded more in baseline for coauetsm
the other two types of attention, and no difference in subsequent responding occurred
following continuous and no access to the preferred type of attention.

Results of the attention assessments in study 1 showed that four out of six
participants preferred conversation, the other two preferred physicaiatiemtd no
participants preferred praise. These results are interesting givie (g)iquity of praise
in early childhood classrooms, (b) the suggestion found in many education and

psychology books that the use of praise in the classroom is best practice, hat (c) t
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praise was a type of attention that was often used in previous research orctheéffe
satiation and deprivation on subsequent responding for attention. Future researchers
may want to determine the variables that may result in conversation beingnafereed
than the other two common types of attention. It may be that conversation was more
preferred in the current study because the topics of conversation were thegr¢ha
preferred by the participants. In addition, it may be that conversation waprateeed
(and therefore occurred at higher rates) because the continuous occluoreereé
schedule) of conversation is more naturalistic than continuous delivery of physical
attention or praise. Finally, it may be that conversation was more prefecadsbet is a
more variable form of attention as compared to physical attention or praise.

Another interesting finding of study 1 was that the results of the baselines during
the immediate-history evaluation of study 1 showed that edibles resulted inleigle
of responding than preferred attention for five out of six participants. This firslimg
surprising given the delivery of stimuli in the preschool classroom in which the
participants were enrolled (and in which they were engaged prior to each baseline
session). That is, the types of edibles used in the current study (e.g., choealatand
gummy candies) were rarely available throughout the day in the classrooreaeners
were trained to provide dense schedules of attention (i.e., every 3-5 min). Thus, itis
likely that higher levels of responding occurred for edibles as compared taoattent
because of the availability of these items prior to and after sessions.

Several different findings were observed during the immediate-histonyadiad
of study 1. During the comparison between presession no access and continuous access

on subsequent responding, we found idiosyncratic results. That is, (a) two participants
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(Ali and Grace) displayed higher levels of responding for the preferred stifedlibes)
following no access as compared to continuous access, (b) one participant (Leif)
displayed more stable responding for the preferred stimulus (edibles) followiagcess
as compared to continuous access, and (c) three participants (Erin, Timmy, ay)d Brod
showed no difference in responding for the preferred stimulus following no access and
continuous access. With respect to responding toward the other concurrentlyavailabl
tasks, one participant (Ali) began responding at higher levels toward the tasktassoci
with the other preferred stimulus (conversation) after continuous access coapaoe
access, and another participant (Grace) began responding at somewhat higher level
toward the task associated with no reinforcement after continuous accesserbtope
access. Interestingly, another participant (Brody) began responding atlbigher
toward the task associated with the other preferred stimulus (edibles)ifigjlbath no
access and continuous access. Finally, results of the comparison betweeropresessi
contingent and noncontingent reinforcement on subsequent responding showed that all
three participants engaged in similar, high levels of responding for therpde$timulus
(edibles) following either presession schedule, and only one participant \Grace
responded at somewhat higher levels (at least initially) following noncentiag
compared to contingent presession schedules.

The results of the immediate-history evaluation of study 2 are similessaal
three participants. That is, all three participants (a) responded at laghlsrtb access
conversation as compared to the other two types of attention during baseline, (b)

responded at high and similar levels to access conversation following no access and
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continuous access, and (c) did not engage in much responding for the other types of
attention following either presession period.

One interesting aspect of the current study was the use of a concurrentsoperant
arrangement during the test session for the purpose of not only determining whether
responding to the stimulus that was withheld or provided during presession would be
affected but also whether responding might be allocated to different prefimatl. s
Although we saw some responding to access the other preferred stimulus or no
reinforcement for a few participants, following particular presessioadides, the results
were not robust. Future researchers might consider evaluating the poskiblecebf
the availability of other stimuli on whether presession schedules affectsense
responding.

For some patrticipants in study 1 and for all participants in study 2, we did not
replicate the results found in previous research on the effects of deprivaticatiatidrs
periods on subsequent responding. There are several reasons why this may have
occurred. First, as mentioned above, edibles were not freely available iagki®aom,
whereas attention was freely and frequently available. The availabilthesé stimuli in
the classroom may have influenced responding during baseline and test sessigns duri
study 1. Second, it is possible that the lengths of presession periods (i.e., 10 min) were
too short to have an effect on subsequent responding. However, Sy & Borrero (2009)
found satiation effects for presession periods as short as 2 to 9 min. Third, it isgpossibl
that the length of our test sessions were too short to observe a change in responding.
Therefore, future researchers might also conduct a parametric aolgsssession

length to determine overall patterns as well as within-session pattesgpohding
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following different presession schedules. It is important to note that we did natsecre
our presession duration above 10 min because the participants in our study were young
participants, and we did not feel it was ethical to deprive them of attention forhmaare t

10 min or provide continuous access to edibles for more than 10 min.

For some participants, different patterns of responding were found following no
access as compared to continuous access; however, different patterns of respereding
not found following contingent as compared to honcontingent access. It is possible that
continuous access to a stimulus reduces subsequent responding because of the amount of
the stimulus consumed (i.e., a general satiation effect); however, i iscasible that
continuous access to a stimulus reduces subsequent responding because the
noncontingent delivery of the stimulus devalues the stimulus as a reinforceofeL
Williams, Gregory, & Hagopian, 2005). That is, a stimulus that is delivereg fiezl a
stimulus for which one does not have to work) may become less valuable. We attempted
to answer this question by conducting the comparison of the effects of presession
contingent and noncontingent reinforcement on subsequent responding. Therefore, we
yoked the number of reinforcers delivered (consumed) across the two esessi
conditions, such that the only variable that was different was the contingency, to
determine whether changes in subsequent responding might be due to the presession
contingency rather than overall number of stimuli consumed. The results of study 1
suggest that a decrement in responding is most likely due to a genetairsaffact
(i.e., the amount of stimulus provided) rather than the contingency in place for delivery.
However, our results are preliminary, and future researchers should continueitdeeval

the effects of different presession schedules on subsequent responding.
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These results provide preliminary information for teachers, clmsgiand
caregivers for creating the best environment for enhancing the remgf@ftects of a
particular stimulus prior to teaching situations (e.g., learning trialslen®ur findings,
it is likely that edibles are a potent reinforcer for acquisition andter@nce during
teaching situations; however, it is unlikely that edibles are feasibledfarpd by
teachers or caregivers) in all learning environments. Our resultugigess that
conversation is a preferred type of attention that may be a relatively potéotaer for
typically developing preschool-aged participants. Therefore, conwarsatuld possibly
be used as a reinforcer for acquisition and maintenance tasks with this population.
Finally, our results suggest that delivery of large amounts of a prefemadusti(e.g.,
continuous access to a preferred edible) might decrease the reinfdficacyeof that
stimulus, and therefore, result in less than optimal learning during teaching
situations/learning trials.

Future researchers should consider extending the current study by evahating t
effects of naturally occurring deprivation and satiation periods that occur atadsEoom
and determine the effects of those periods on subsequent responding to access different
types of classroom reinforcers during teaching and play situations. troadfliture
researchers should consider evaluating whether periods of quiet time or independent
work time as compared to continuous 1:1 interaction and access to preferred classroom
toys might affect subsequent responding for those stimuli during teaching gnd pla

situations in a classroom environment.
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Figure 1. The top graph depicts the results of the attention assessment iage, tiie

picture touches to access praise, physical attention, and conversation,) fohél

bottom graph depicts the results of the immediate-history evaluation. The top three
panels depict the rate of responding during baseline and test sessions foggrefer
attention (top panel), preferred edible (second panel), and no reinforcement (thiyd panel
after particular presession periods. The bottom panel depicts the ratecoidieg

during the various presession periods.
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Figure 2. The top graph depicts the results of the attention assessment iage, tiie
picture touches to access praise, physical attention, and conversatiorgder Ghe

bottom graph depicts the results of the immediate-history evaluation. The top three
panels depict the rate of responding during baseline and test sessions foggreferr
attention (top panel), preferred edible (second panel), and no reinforcement (thiyd pane
after particular presession periods. The bottom panel depicts the ratecsidieg

during the various presession periods.
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Figure 3. The top graph depicts the results of the attention assessment iage, tiie

picture touches to access praise, physical attention, and conversationi fof i

bottom graph depicts the results of the immediate-history evaluation. The top three
panels depict the rate of responding during baseline and test sessions foggreferr
attention (top panel), preferred edible (second panel), and no reinforcement (thiyd panel
after particular presession periods. The bottom panel depicts the ratecsidieg

during the various presession periods.
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Figure 4. The top graph depicts the results of the attention assessment iage, tiie

picture touches to access praise, physical attention, and conversation}. fdrhee

bottom graph depicts the results of the immediate-history evaluation. The top three
panels depict the rate of responding during baseline and test sessions foggreferr
attention (top panel), preferred edible (second panel), and no reinforcement (thiyd panel
after particular presession periods. The bottom panel depicts the ratecsidieg

during the various presession periods.
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Figure 5. The top graph depicts the results of the attention assessmehe(rae of

picture touches to access praise, physical attention, and conversation)rfoy. Tithe

bottom graph depicts the results of the immediate-history evaluation. The top three
panels depict the rate of responding during baseline and test sessions foegrefer
attention (top panel), preferred edible (second panel), and no reinforcement (thiyd panel
after particular presession periods. The bottom panel depicts the ratecsidieg

during the various presession periods.
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Figure 6. The top graph depicts the results of the attention assessment iage, tiie

picture touches to access praise, physical attention, and conversatiorgdpr Bhe

bottom graph depicts the results of the immediate-history evaluation. The top three
panels depict the rate of responding during baseline and test sessions foggreferr
attention (top panel), preferred edible (second panel), and no reinforcement (thiyd panel
after particular presession periods. The bottom panel depicts the radpaiding

during the various presession periods.
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Figure 7. This figure depicts the results of the immediate-history emalifat Colin.

The top three panels depict the rate of responding during baseline and tessdessi
conversation (top panel), physical attention (second panel), and praise (thljchfiane
particular presession periods. The bottom panel depicts the rate of respondingh@uring t
two presession periods.
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Figure 8. This figure depicts the results of the immediate-history emalifat Maggie.

The top three panels depict the rate of responding during baseline and test $mssions
conversation (top panel), physical attention (second panel), and praise (thljchfiane
particular presession periods. The bottom panel depicts the rate of respondingh@uring t
two presession periods.
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Figure 9. This figure depicts the results of the immediate-history emaldat Aubry.

The top three panels depict the rate of responding during baseline and test $mssions
conversation (top panel), physical attention (second panel), and praise (thljchfiane
particular presession periods. The bottom panel depicts the rate of respondinghguring
two presession periods.
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