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Abstract Millions of Americans are diagnosed with
dementia, and that number is only expected to rise.
The diagnosis of dementia comes with impairments,
especially in language. Furthermore, dementia-related
functional declines appear to be moderated by environ-
mental variables (Alzheimer’s Association, Alzheimer’s
& Dementia: The Journal of the Alzheimer’s Associa-
tion 8:131–168 2012; American Psychiatric Associa-
tion, 2000; Engelman et al., Journal of Applied Behav-
ior Analysis 32:107–110, 1999; Engelman et al., Journal
of Applied Behavior Analysis 36:129–132, 2003) Tra-
ditional language tests are not likely to assess or inform
treatment for deficits in manding (Esch et al., The Jour-
nal of Speech-Language Pathology and Applied Behav-
ior Analysis 5:166–191, 2010), and the mand is a verbal
operant about which little is known among this popula-
tion. The current study evaluated whether contriving an
establishing operation within a preferred activity using a
prompt-probe intermix procedure and a transfer of stim-
ulus control procedure was effective in establishing
mands in older adults with dementia. The procedure
was demonstrated to be effective with one participant,
but results were inconsistent with the second participant.
Modifications were made throughout training for both
participants, showing the importance of individualizing
interventions.
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Millions of Americans are diagnosed with dementia
(Alzheimer’s Association 2012). Although the hallmark
deficit associated with dementia is memory impairment,
other key criteria for diagnosis include language defi-
cits. These language deficits could cause impairment in
functioning socially and occupationally and result in
significant decline from previous functioning levels
(American Psychiatric Association 2000). For example,
many individuals with dementia experience changes in
social functioning and interaction style, such as in-
creases in ambiguous content in speech (e.g., “I remem-
ber doing the thing at that place,” substituting thing and
place for specific terms) as well as decreases in on-topic
verbalizations (Bourgeois 1993).

Research suggests that environmental variables can
impact language even as the dementia progresses. Bour-
geois (1993) evaluated the use of memory aids in con-
versations between older adults with dementia. Prior to
treatment, the participants’ conversations were frequent-
ly off topic. After Bourgeois provided participants with
memory aids (books with pictures and text related to the
person), she observed increased on-topic conversation
in the conversation dyads. This is consistent with other
applications of behavior analysis to reduce or reverse
declines that are often attributed to aging or progressive
disease processes such as dementia. For example, evi-
dence suggests that individuals with dementia engage in
less activity in a nursing home setting than those without
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dementia, even though there is no physical reason for
the declined activity (Resnick et al. 1997). Researchers
have demonstrated that offering activities and prompts
can result in high levels of engagement (Engelman et al.
1999). Other aspects of functional decline associated
with dementia can also be remediated through behav-
ioral interventions (e.g., increasing residents’ indepen-
dence during bathroom routines; Engelman et al. 2003).
The success of such interventions may be surprising to
those outside of the realm of behavioral gerontology, as
functional declines (e.g., disengagement, incontinence,
and inactivity) are believed to be part of the disease
process, inevitable, and irreversible (LeBlanc et al.
2011). The success of behavioral interventions for func-
tional declines is promising, and it is important to eval-
uate the extent to which language declines among older
adults with dementia are the result of disease progres-
sion or the product of environmental contingencies that
do not maintain such behaviors.

Outside of the realm of behavior analysis, speech-
language pathology has already attempted to address
language deficits associated with dementia. Typically,
augmentative and alternative communication (AAC)
strategies have been evaluated as a means of increasing
communication (Silverman and Schuyler 1994) and
interaction with staff (Bourgeois et al. 2001). Although
older adults with dementia experience language deficits,
they remain able to communicate and to engage in
conversations in most social situations, though content
may be lost. With time, the structure of language dete-
riorates, but the individual is still able to speak. As such,
interventions focus more on taking advantage of
existing skills and not on re-teaching skills. For exam-
ple, reading and spelling repertoires seem to maintain
long into the disease process (Baker et al. 2008), so
AAC strategies, including the use of communication
boards which allow older adults to spell out words and
phrases, are common recommendations. Although some
authors have suggested that AAC strategies (e.g., com-
munication boards or a Touch Talker) are recommended
for older adults with dementia, they do not appear to be
commonly used (Beukelman et al. 2007; Silverman and
Schuyler 1994). Silverman and Schuyler attribute this to
the fact that many care providers assume that the decline
is an inevitable part of the disease process and AAC
strategies cannot impact the disease process.

Taken together, the literature suggests that efforts can
and have been made to accommodate language deficits
among older adults with dementia. However, those

efforts are typically not focused on treatment. Also, in
a nursing home environment, using AAC strategies
would require staff members’ compliance implementa-
tion. Although it is likely that any language intervention
will require a level of staff compliance, it would be more
ideal to target responses that are likely to have been in
the person’s vocal repertoire before the onset of demen-
tia. If this could be achieved, the response effort on the
part of staff may be reduced, because nursing home staff
would be required only to comply with the reestablished
repertoires rather than keep track of a memory book or
other AAC-related materials. Additionally, individuals
with dementia would be able to engage in the response
at any time as opposed to relying on staff members’
implementation of AAC strategies.

Skinner’s (1957) analysis of Verbal Behavior pro-
vides an excellent framework for exploring the assess-
ment and treatment of language deficits in persons with
dementia. To date, only a handful of studies have ex-
tended Skinner’s analysis to older adults (e.g., Dixon
et al. 2011; Gross et al. 2013; Henry and Horne 2000;
Trahan et al. 2014). Both Gross et al. (2013) and Henry
and Horne (2000) demonstrated that individuals with
dementia exhibited deficits in both speaker behavior
(e.g., echoic, tact, and intraverbal) and listener behavior
(e.g., compliance and receptive identification). Dixon
et al. (2011) investigated the use of existing repertoires
(echoic responses) to increase recall in three older adults
with mild to moderate Alzheimer’s. Participants were
shown pictures belonging to 4 different categories.
Some pictures were assigned to the echoic condition,
in which the experimenter stated the word and the
participant was instructed to repeat the word, so as to
evoke the desired response. Other pictures were
assigned to the nonechoic condition in which the exper-
imenter did not provide an echoic prompt. The results of
the study showed that all three participants recalled
more pictures in the echoic condition than the nonechoic
condition both immediately after viewing the pictures
and at 1-week follow-up.

Although there is some research on verbal operants
and intervention strategies that incorporate Skinner’s
analysis with older adults with dementia, there is a
paucity of research on the mand with this population.
However, Dwyer-Moore and Dixon (2007) demonstrat-
ed that functional communication training (FCT) with
older adults with dementia could establish appropriate
communication. The participants were taught to hand
the researcher a break card to request a break from
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demands. The results of FCT treatment demonstrated an
82 % overall reduction of disruptive vocalizations and
gradual increases in independent communication with a
break card. The break card response can be
conceptualized as a mand. Baker et al. (2008), who
described a behavioral conceptualization of aphasia,
suggested that future research should evaluate mand
repertoires as well as mand training with older adults.
Esch et al. (2010) later pointed out that although existing
traditional speech-language assessments for older adults
can be used to assess many of Skinner’s operants, the
literature is lacking assessments that could be consid-
ered to assess the mand. In response to both Baker et al.
and Esch et al., Gross et al. (2013) explicitly assessed
mand repertoires with older adults with dementia but did
not intervene when deficits were observed. Most recent-
ly, Trahan et al. (2014) demonstrated that older adults
with dementia could be taught to exchange pictures of
activities (identified as preferred based on verbal report
of the participants) that resulted in 60-s access to those
activities (i.e., mands for activities). However, Trahan
et al. note that the stimuli were present when access was
restricted and that responses may have been evoked due
to the discriminative properties of the stimuli and not an
establishing operation (EO). Additionally, distractor
cards were not used, further limiting the researchers’
ability to assess whether the response was under the
control of an EO or the discriminative effects of the
experimental conditions.

It is important that researchers who attempt to assess
mands among older adults with dementia consider both
the individual’s reinforcement history and the presence
of an EO (Michael 1988). Sundberg andMichael (2001)
point out that one can either capture an EO or contrive
the EO when training a mand. Sundberg et al. (2002)
provide an excellent example of contriving an EO dur-
ing mand training. In Experiment 1, two children were
taught “where?” mands for information. Two different
items, one preferred and the other nonpreferred, were
used. The EO was contrived by hiding the items and
instructing the children to retrieve them following a free-
access period. Both children learned to mand for infor-
mation when the EOs were contrived. In general, the
children began to correctly mand for information in
fewer sessions for the preferred missing item compared
with the nonpreferred missing item. In Experiment 2,
the “where?” component of Experiment 1 was replicat-
ed and a novel “who?” component was added.When the
child asked where the item was, the experimenter said,

“I gave it to a teacher.” The child was then taught to
mand “Who has it?” which was reinforced by the ex-
perimenter providing the name of the teacher. The re-
sults of Experiment 2 once again showed that contriving
the EO resulted in effectively establishing mands.

In summary, language deficits have traditionally been
thought to be part of the inevitable disease process of
dementia, but preliminary research supports the use of
Skinner’s (1957) analysis to reestablish verbal reper-
toires, and in particular, mands. Training mands could
not only lead to an improved quality of life by providing
individuals with dementia the ability to access desired
items and activities, attention, social interaction, and
escape from aversive stimulation, but may also reduce
aggression and other challenging behavior maintained
by access to those stimuli, which might have developed
due to diminished verbal repertoires. When training the
mand, it is important to consider the EO (Michael 1988;
Sundberg et al. 2002). Contriving the EO rather than
capturing the EO is a better option for training mands in
a controlled setting, as it allows for more teaching
opportunities (Sundberg and Michael 2001). Due to
the lack of research on teaching mands to older adults,
it is important to start with a mand for which EOs can
effectively and ethically be manipulated (e.g., mands for
desired items and activities, whose reinforcing effects
can be assessed relatively easily). Therefore, the purpose
of the current study was to assess whether mands for
items needed to engage in preferred tasks could be
taught to older adults with dementia by contriving an
EO. A broader goal was to further evaluate the extent to
which verbal deficits among older adults with dementia
can be remediated through behavior analytic
interventions.

Method

Participants

The participants were Andrea, age 63, and Maggie, age
82. In order to ensure that the participants qualified for
the study, the experimenter administered the Mini-
Mental State Examination (MMSE; Folstein et al.
1975). The MMSE is a 30-point assessment with ques-
tions ranging in value from 1 to 3 points. A score of 24
or less indicates cognitive impairment. To qualify for the
study, participants had to receive a score of 24 or lower.
Andrea scored 10 and Maggie scored 12.
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In order to utilize transfer of stimulus control proce-
dures for the intervention, it was necessary that partici-
pants demonstrate either an echoic or a textual reper-
toire. We used 30 words from Gross et al.’s (2013)
Verbal Behavior Assessment Battery (VBAB) to assess
these repertoires. In the echoic assessment, the partici-
pants were asked the repeat the words. In the textual
assessment, the participant was asked to read each of the
30 words. Andrea scored 93.3 % correct in both the
echoic and textual assessments and Maggie scored 56.7
and 96.7 %, respectively, suggesting that both partici-
pants were able to read words, and that textual stimuli
would therefore be a useful modality for training mands
in subsequent parts of the study. We did not use the 3D
mand section of the VBAB to assess the mand reper-
toires of Andrea and Maggie. Instead, we directly ob-
served both participants in the natural setting to see if the
target mands occurred in the natural setting. No mands
were ever observed for either participant.

Setting and Materials

All sessions took place in an activity room containing
two tables and eight chairs located at the nursing home
facility, which was a 168-bed facility in Southern Illi-
nois. No other residents were present. Materials includ-
ed stimuli for the preference and reinforcer assessments
(e.g., jigsaw puzzles, magazines, coloring/drawing ac-
tivities, indoor gardening, and knitting), prompt cards,
and paper and pencil for data collection. Engagement
during the preference assessment was scored using lap-
top computers running Instant Data (version 1.4).

Response Measurement

The study included three different components—prefer-
ence assessment, reinforcer assessment, and mand train-
ing—with different dependent variables for each com-
ponent. The dependent variable for the free-operant
preference assessments was percentage of time engaged
with an activity. Engagement was defined as making
physical contact with an item and orienting toward an
item for at least 3 s. The dependent variable for the
reinforcer assessments was cumulative number of card
selections. A card selection was defined as picking up a
card and handing it to the researcher, or simply pointing
to the card. The dependent variable for mand training
was the percentage of probes with independent target
mands and the percentage of probes with other

independent vocal responses. The independent target
mand response was different for each situation. For
example, training for Andrea included social situations
(i.e., talking) and preferred activities (e.g., puzzles and
coloring). During talking, the independent target mand
response was “talk to me.” During jigsaw puzzles, the
independent target mand response was “puzzle piece,
please” (this was the same for Andrea and for Maggie,
across all three of Maggie’s puzzles). During coloring,
the independent target mand response was “colored
pencil, please.” A mand was marked as an independent
or “correct” mand during a probe trial if the participant
emitted the target mand response or an approximation to
the target response (e.g., “talk” for “talk to me”; “puz-
zle” or “please” for “puzzle piece, please”) within 30 s
of the researcher presenting the instruction or situation
(no prompts were provided during probes). A response
was marked as an error during a probe trial if the
participant did not emit the correct mand (or approxi-
mation) within 30 s of presenting the instruction or
situation. In addition to independent target mands (and
approximations), data were collected on any other inde-
pendent vocal responses that occurred (e.g., “I don’t
know what to do,” “Ok,” and “Am I done?”).

To obtain interobserver agreement (IOA), a second
observer scored 100 % of verbal behavior, preference,
and reinforcer assessments. For baseline, we collected
IOA for 69 % of Andrea and 70 % of Maggie’s session,
and for mand training, we collected IOA for 35 % of
Andrea and 29 % for Maggie’s sessions. Agreements
and disagreements for verbal behavior assessments, re-
inforcer assessments, baseline, and mand training were
determined on a trial-by-trial basis. An agreement was
scored if both observers recorded the exact same re-
sponse in a given trial. Any variation between the two
observers for a given trial (e.g., recording a different
word or a different selection) was scored as a disagree-
ment. We calculated percent IOA by dividing the num-
ber of agreements by the number of agreements plus
disagreements, and multiplying that number by 100.
IOA was 96.6 % for Andrea’s verbal behavior assess-
ment and 88.3 % for Maggie’s. IOA was 100 % for all
reinforcer assessments. IOA was 95 % for Andrea’s
baseline and mand training (range, 66 to 100 %) and
100% forMaggie’s baseline andmand training. IOA for
preference assessment sessions was calculated by divid-
ing the lower duration of engagement by the higher
duration scored per item, multiplied by 100, and was
averaged across items to get the total percentage for a
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session. IOA averaged 89.6 % (range: 79.2 % to 100 %)
for preference assessments.

We scored procedural integrity for 100 % of reinforc-
er assessment sessions and mand training sessions. Dur-
ing reinforcer assessments, we scored whether rein-
forcement was provided correctly; procedural integrity
was 100 %. During mand training, we scored whether
the correct instruction was given and whether the rein-
forcer was delivered contingent on the appropriate re-
sponse; procedural integrity averaged 98.7 % for
Andrea (range, 83 to 100 %) and 99 % for Maggie
(range, 90 to 100 %).

Reinforcer Assessment

In order to identify appropriate activities for partici-
pants, the researcher administered a pleasant events
schedule-Alzheimer’s disease short form (PES-AD;
Logsdon and Teri 1997). The PES-AD consisted of a
list of 22 closed-ended questions asking whether the
individual liked doing various activities (e.g., Do you
like to do crafts?). The assessment was administered
with both participants.

Using the results from the PES-AD, we conducted a
free-operant preference assessment (Roane et al. 1998)
to identify the item with the highest percentage of en-
gagement. At the beginning of each session, five items
were presented and the participant was instructed to
engage with as many items as she liked. The experi-
menter did not initiate any interaction with the partici-
pant and if the participant initiated a social interaction,
the experimenter did not respond. In Andrea’s prefer-
ence assessment, attention from the experimenter was
included after an initial session in which little item
engagement occurred and Andrea continued to interact
with the experimenter.

Procedures After the most preferred item was deter-
mined, we conducted reinforcer assessments to provide
further evidence that interrupting a response chain or
withholding an item would effectively contrive an EO
during training. Reinforcer assessments were conducted
by presenting trials using a concurrent operants para-
digm. Three items were selected based on the preference
assessment: a high preferred item, a medium preferred
item, and a low preferred item. A high preferred item
was the item with the highest percentage of engagement
in the free-operant assessment; a medium preferred item
was an item to which the individual answered “yes”

during the PES, but low percentages of engagement
occurred in the free-operant preference assessment;
and a low preferred item was an item to which the
individual answered “no” during the PES. Prior to each
session, we implemented a presession exposure in
which the participant was instructed to select the card
(each was presented individually) and hand it to the
researcher. When the participant handed the card to the
researcher, the experimenter immediately provided ac-
cess to the activity indicated on the card for 30 s. After
the presession exposure, each participant was asked to
select an activity from an array of three pictures (i.e.,
“Pick what you would like to do”) by pointing or
gesturing towards the card. After providing access to
the activity for 1 min, the experimenter reset the cards
(i.e., changed the location of the cards to control for
position bias) and asked the participant to once again
select the activity that he/she would like to do. Through
visual inspection of the data, we considered an activity
to be a reinforcer if at least two different activity data
paths were differentiated. If two activities were frequent-
ly selected and clearly differentiated from the third
activity, both were considered reinforcers and used for
mand training.

A modified reinforcer assessment was conducted for
Andrea because when we first tried conducting the
original assessment, she attempted to talk to the exper-
imenter and did not touch any items. Therefore, we
conducted an assessment in which the experimenter
talked to Andrea throughout the entire session, and three
different activities were available to select. Three cards
with printed text (“coloring/drawing,” “jigsaw puzzles,”
and “knitting”) were presented simultaneously in each
trial. Selecting a card resulted in access to the corre-
sponding activity for 1 min, with experimenter provid-
ing continuous attention. We also conducted a second
reinforcer assessment with Andrea to evaluate attention
as a reinforcer, in which cards with text showing,
“talking,” “math,” and “quiet” were presented in each
trial. If Andrea picked the “talking” card, the experi-
menter talked to Andrea for 1 min about things going on
in the facility, the weather, and other social topics (e.g.,
animals, jobs, hobbies). If Andrea picked the “math”
card, the experimenter vocally presented math problems
for 1 min, stating both the problem and the solution
(e.g., “1+1=2”). The math condition was included to
determine whether any statement, regardless of content,
functioned as a reinforcer or if the statement had to be a
social interaction tailored to her interests. During this
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condition, the experimenter did not respond differential-
ly to Andrea if she attempted to talk to the experimenter.
Instead, the experimenter simply continued to present
math problems. If Andrea picked the “quiet” card, the
experimenter did not interact with Andrea for 1 min.

For Maggie’s reinforcer assessment, the cards pre-
sentedwere “magazines,” “jigsaw puzzles,” and “indoor
gardening.” Selecting a card resulted in access to the
corresponding activity for 1 min with no experimenter
attention available. During the activity reinforcer assess-
ments for both participants (but not the attention rein-
forcer assessment), after a total of four selections oc-
curred for the same card, the FR1 requirement was
increased to an FR2 requirement. This was done be-
cause initial selections appeared to be undifferentiated
for two items for each participant. Therefore, we in-
creased the response effort for each activity after it was
selected four times to determine if the participant would
continue to select the item (or if the participant would
switch to lower effort items.

Mand Training

Experimental Design A multiple-probe design across
behaviors was used for Andrea, and a multiple-probe
design across activities (different puzzles) was used for
Maggie. Andrea was trained across three different ac-
tivities because a reinforcer effect was demonstrated
with three activities. ForMaggie, a reinforcer effect only
occurred with one activity, so four versions of that
activity were used, three for training and the fourth as
a control item.

Baseline The procedure for baseline started with pre-
senting the instruction or situation, in order to contrive
the EO. The situation for the talking activity involved
the experimenter withdrawing attention. The experi-
menter provided attention to invite Andrea to the activ-
ity and to obtain assent, and then withheld attention for
30 s until the start of the trial. The instruction for the
puzzle activity was “put one here”while the experiment-
er pointed to the empty puzzle space while withholding
the necessary puzzle piece. The experimenter had con-
structed some of the puzzle, so there were connect
pieces with a spot for another piece. The instruction
for the coloring activity was “color in here” while the
experimenter pointed to an uncolored area and withheld
the colored pencils. The participant was given 30 s to
emit a vocal response (after 30 s, the reinforcer was

provided even if no response had occurred). For all three
situations, reinforcement was provided regardless of the
response. This was done during baseline to ensure con-
tinued compliance with the procedures (i.e., it was likely
that participants would not continue to provide assent if
all responses were placed on extinction for the entire
baseline condition). Any vocal responses that occurred
during that time, whether or not they were the target
response, were recorded and reinforced during baseline.
Reinforcement for the talking situation was the experi-
menter providing at least 30 s of conversation. Rein-
forcement for the puzzle situation was the puzzle piece
that corresponded with the empty puzzle space. Rein-
forcement for the coloring situation was the colored
pencil that the participant needed to color in the space.

Training The experimenter utilized a transfer of stimu-
lus control procedure (using a textual prompt) within a
prompt-probe intermix procedure (Olenick and Pear
1980). Each trial was initiated by contriving the EOs
in the same manner as in baseline (except during ses-
sions with Maggie’s control puzzle; see below). During
training, the target responses were differentially rein-
forced by providing the reinforcer that corresponded
with the mand. The talking situation still involved with-
drawing attention, but the time of withdrawal varied
from 5 to 30 s depending on other factors during the
session. Specifically, if Andrea appeared to be leaving
the room, the withdrawal lasted less than 30 s. In order
to decrease the possibility of a competing EO to leave
the room, a low preferred item (magazines) was
noncontingently available during the attention training
activity for Andrea.

The textual prompt consisted of a white sheet of
paper with the target response printed in 120 pt. Times
New Roman font. The experimenter prompted the cor-
rect response by holding the sheet of paper in front of the
participant immediately after the presentation of the
instruction or situation (Olenick and Pear 1980). The
experimenter prompted the response two times before
conducting a probe. During the probe, the participant
was given 30 s to emit the correct response, and no
prompts were delivered. If the participant emitted the
correct independent mand, the experimenter continued
to probe until the response was incorrect or until the at
least six trials had been conducted (if the fourth or fifth
trial were prompted responses, trials continued until a
probe was presented, and this sometimes resulted in
more than six trials). If there was an incorrect response
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during a probe trial, the experimenter conducted two
additional prompt trials, followed by another probe trial.
The session always ended with a probe, and that probe
always fell on trial 6 or after, unless a session was
terminated early (Andrea left the session once before
the 6th trial). The number of trials per session ranged
from 6 to 9, and prompts and probes both counted as
trials. If a session ended on a correct independent mand
during the final probe, the next session started with a
probe trial. Otherwise, the next session started with a
prompt trial. We attempted to fade textual prompts
during training trials by gradually covering the words
with white horizontal lines. Prompts were never present-
ed during probes, and therefore fading was only needed
during training trials.

Due to the complete lack of responding for Andrea
during training for one response, while another response
responded to training, we added a contingency-
specifying stimulus (CSS; Schlinger and Blakely
1987) at the beginning of each trial. The CSS stated
the contingencies for engaging in the response. For
example, a CSS for engaging in the “talk to me” re-
sponse would be, “If you want me to talk to you, let me
know.” We did not use a CSS for Maggie, because she
engaged in some responding during the first two re-
sponses trained.

Control During the control puzzle with Maggie, the
instruction and the reinforcer were the same as in base-
line and training, but instead of requiring Maggie to
mand, the puzzle piece was given to her immediately
after the instruction “put one here.” This was done to
evaluate whether correct responses were the result of a
contrived EO or simply the presence of a puzzle (i.e.,
whether the response was evoked by an EO or a dis-
criminative stimulus).

Results

Preference Assessment

The top panel of Fig. 1 represents the results of Andrea’s
free-operant preference assessment. The top item in
Andrea’s assessment was coloring/drawing, with
72.7 % engagement. The bottom panel of Fig. 1 repre-
sents the results of Maggie’s free-operant preference
assessment. The results show magazines to be the top
item with 100 % engagement.

Reinforcer Assessment

The results of Andrea’s attention reinforcer assessment
are presented in the top panel of Fig. 2. In Andrea’s
attention reinforcer assessment, “talking” and “math”
differentiated from “quiet.” “Math” was selected more
often than “quiet,” and overall, attention conditions
were selected 2 to 1 over the quiet condition. There
was a consistent pattern of Andrea selecting either
“talking” or “math” for a few trials, then selecting “qui-
et”, possibly indicating periodic satiation with respect to
social interaction.

Andrea’s activity reinforcer assessment is presented
in the bottom panel of Fig. 2. In this assessment, “col-
oring/drawing” and “jigsaw puzzles” differentiated from
“knitting.” The results indicate that both “coloring/
drawing” and “jigsaw puzzles” were functioning as
reinforcers for selection responses. No further differen-
tiation occurred when reinforcement schedules for “jig-
saw puzzles” and “coloring/drawing” were changed
from an FR1 to an FR2.

Maggie Maggie’s reinforcer assessment is presented in
Fig. 3. In Maggie’s activity reinforcer assessment, “Jig-
saw puzzles” selections were similar to “magazines”
and “indoor gardening.”When the reinforcement sched-
ule for “jigsaw puzzles”was changed from an FR1 to an
FR 2, “jigsaw puzzle” selections started to differentiate
from “Indoor gardening” and “Magazines.” Maggie
continued to allocate responding to the “jigsaw puz-
zles,” even though with the FR 2 schedule, only every
other selection of “jigsaw puzzles” resulted in access
(i.e., the initial selection resulted in the cards being reset
and the second selection resulted in access). The results
of the activity reinforcer assessment indicated that “jig-
saw puzzles” were functioning as a reinforcer for selec-
tion responses.

Mand Training

The results of Andrea’s mand training are depicted in
Fig. 4, which shows the percentage of probe trials (train-
ing trials are not depicted on the graph) with indepen-
dent target mands and other vocalizations. During the
baseline for “talk to me” and “puzzle piece, please,” the
percentage of probes with independent mands remained
at 0 (consistent with direct observations of Andrea in the
natural setting, in which she did not emit the target
mands). Andrea emitted 100 % correct mands in the
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first baseline probe for “colored pencil, please” but did
not engage in any more independent target mands for
the remainder of baseline.

Andrea started training for the “talk to me” mand
first. From sessions 4 to 22, Andrea did not engage in
independent target mands during any probes, but other
vocalizations occurred more frequently than in baseline.
In order to see if target responding would occur, a CSS
(“If you want me to talk to you, let me know”) was
added in session 23. Subsequently, Andrea began emit-
ting independent target mands during 70 % or more of
probes. To assess whether the CSS could be removed, a
reversal without the CSS was conducted; no indepen-
dent target mands occurred during the reversal. The CSS
was then reintroduced, and target responding returned to
100 %. Training was introduced for the “puzzle piece,
please” condition at session 16 while “talk to me”
remained at 0 in mand training. Due to the stable lack

of responding of “talk to me,” we attempted to deter-
mine if the noneffect would be replicated (this was done
prior to adding the CSS). Andrea emitted independent
target mands for the “puzzle piece, please” condition
during 50 % of probes for sessions 17, 18, and 20.
However, out of the next 7 sessions, independent correct
mands occurred in only one session. Therefore, the
instruction was modified at session 33 to “put a piece
here” (by comparison, the other activities had more
specific instructions, so “put one here” was changed to
“put a piece here” to see if simply making the instruc-
tions more specific would impact responding). Indepen-
dent target mands occurred during all but one of the
remaining sessions. Other vocalizations continued to
occur throughout “puzzle piece, please” training.

At session 19, training for “colored pencil, please”
was introduced. Independent target mands immediately
occurred upon introduction of mand training for the

Fig. 1 The results of Andrea’s (top) and Maggie’s (bottom) free-operant preference assessment (for Andrea, experimenter attention was
available) are presented here. The bars represent percentage of engagement with the items provided
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“colored pencil” and after session 20maintained at 75%
of probes or higher for the remainder of the condition.

The percentage of probes with other vocalizations de-
creased over the same period of time.

Fig. 2 Top, results of Andrea’s reinforcer assessment of attention. Bottom, results of Andrea’s reinforcer assessment of activities. The FR2
denotes the point at which the schedule of reinforcement for that selection changed from an FR1 to an FR2

Fig. 3 The results of Maggie’s reinforcer assessment are shown
here. Closed diamonds represent cumulative selections of “Maga-
zines.” Closed squares represent cumulative selections of “Jigsaw

puzzle.” Open triangles represent cumulative selections of “Indoor
gardening.” The FR2 denotes the point at which the schedule of
reinforcement for that selection changed from an FR1 to an FR2
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In between probes for all three activities, the re-
searchers attempted to fade the prompts during
training trials. Prior to fading, Andrea emitted
prompted mands with 100 % accuracy during
training, but the fading process resulted in less
reliable responding (in fact, she eventually stopped
responding during training trials). Therefore, the

full prompt was used for the remainder of training
sessions.

The results of Maggie’s mand training are depicted in
Fig. 5. Maggie engaged in 0 % independent target
mands for all baseline sessions for each puzzle, consis-
tent with direct observations of Maggie in the natural
setting, in which she did not emit the target mands.

Fig. 4 Andrea’s mand training results are presented here.Open squares represent cumulative independent target responses/approximations,
and closed diamonds represent other vocalizations that occurred outside of the target responses/approximations
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Maggie started training for puzzle 1 first. Indepen-
dent target mands were observed during 25–50 % of

probes for sessions 5, 8, 11, and 12 but did not occur in
any other sessions for puzzle 1. After Maggie emitted

Fig. 5 Maggie’s mand training results are presented here.Open squares represent cumulative independent target responses/approximations,
and closed diamonds represent other vocalizations that occurred outside of the target responses/approximations
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independent puzzle 1 target mands for two consecutive
sessions, training for puzzle 2 began. For puzzle 2,
Maggie emitted independent target mands in 30–70 %
of probes during sessions 20, 21, and 26 but did not
engage in any mands for the remainder of puzzle 2
sessions. After Andrea engaged in independent target
mands/approximations during 50 % of probes in session
26 for puzzle 2, training was introduced for puzzle 3. No
independent target mands occurred during probes in puz-
zle 3. Maggie engaged in other vocalizations for all three
puzzles. Independent target mands/approximations
stayed at 0 % in the control puzzle throughout all ses-
sions. As in Andrea’s sessions, the researcher attempted
to fade the prompts during training sessions (not depicted
on the graph), but Maggie did not reliably respond to the
faded prompts. That is, similar to Andrea, Maggie
stopped responding during training trials when the script
was faded; therefore, the full prompt was used throughout
the majority of training sessions. Sessions stopped when
Maggie did not assent to the activity for three consecutive
days.

Discussion

The results of the current study suggest that mand train-
ing by using contrived EOs and a prompt-probe inter-
mix procedure among older adults with dementia may
have varied results. The procedure was effective at
getting mands to occur and continue to occur for Andrea
but was not effective at getting mands to occur and
continue to occur for Maggie. Although mands did not
reliably occur for Maggie, the results of the current
study provide preliminary evidence that decreases in
verbal repertoires among older adults with dementia
can be ameliorated using behavior analytic proce-
dures—a topic that has received limited attention from
researchers to date (Baker et al. 2008; Esch et al. 2010).
These data have several additional implications. These
implications include the role of supplemental stimuli
used in the training of mands, the potential role of the
MO in mand training for older adults residing in nursing
homes, and the role that preference assessments played
in identifying reinforcers.

During Andrea’s mand training, a CSS was added in
order to set the occasion for mands for one target re-
sponse (“talk to me”). Attention was briefly withheld
before each session to ensure that the EO was in place.
Andrea’s other statements and attempts at getting the

experimenter’s attention suggest that the EO was in
place, yet after many prompts to say, “talk to me,”
Andrea did not independently emit the response without
the CSS. One possible explanation is that there may be
contingencies in nursing home settings that overpower
the EO. For example, in the nursing home setting,
saying “talk to me” may rarely be reinforced. If Andrea
had that history, it is possible that the CSSwas actually a
discriminative stimulus, signifying that reinforcement
was available for appropriate responses. However, in
our experimental arrangement, the CSS was not neces-
sarily associated with the differential availability of at-
tention because if Andrea had emitted the target re-
sponse when the CSS was not present, reinforcement
still would have been provided. Schlinger and Blakely
(1987) state that CSSs have often been classified as
discriminative stimuli, but many CSSs have “function-
altering effects” where they do not evoke behavior, but
rather alter the function of other stimuli and therefore
strengthen relations among those stimuli and behaviors.

Maggie’s results did not provide solid evidence that
the mand training was the only reason for the occur-
rences of target mands. Some independent target mands
occurred in the mand training phase for puzzles 1 and 2,
but the effect was not immediate, and no mands oc-
curred at all for puzzle 3. These results are even more
interesting when viewed in light of Maggie’s reinforcer
assessment, in which she allocated responding solely to
the jigsaw puzzle after the reinforcement schedule in-
creased to FR2. There are a few potential interpretations
of these findings. One possibility is that the response
effort to emit the target mands was too great. However,
this may not be a likely explanation, because approxi-
mations were accepted during this study. Anecdotally,
over time Maggie’s responses became more specific,
appropriate, and consistent (i.e., “I need the piece” and
“Where’s the piece at?”). Because the target response
tended to match the researcher-desired form even when
approximations were accepted, it is unlikely that the
lack of responding was due to the response not being
in Maggie’s repertoire.

Another interpretation for Maggie’s results is that
there was no EO in place, or alternatively, that an
abolishing operation (AO) was actually in place. There
are three procedural factors that could have contributed
to the loss of the EO. One factor is that the multiple-
probe design was implemented across three different
puzzles instead of three different activities, possibly
resulting in Maggie becoming satiated with respect to
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this activity. Another factor is that the prompt-probe
intermix procedure resulted in a high ratio of prompts
to probes, making access to the puzzle piece frequent
throughout the session, which could have served as an
AO that reduced the number of mands. Future research
should look at alternative methods for training mands
with older adults (e.g., using a progressive prompt delay
instead of a prompt-probe intermix), especially in situ-
ations where the individual will have frequent exposure
to the same reinforcer. Finally, during mand training,
Maggie’s ability to engage in the activity was restricted
in a way that it had not been during the reinforcer
assessment. That is, during the reinforcer assessment,
selections resulted in access to a puzzle with pieces that
she could put in any place, representing a more natural
simulation of the activity. During mand training, how-
ever, only one piece was provided and it was restricted
to one that fit an open spot. This may have decreased the
reinforcing effectiveness of engaging with the puzzle or
could have caused the training puzzle activity to be
essentially a different activity from the one demonstrat-
ed to have reinforcing qualities in the reinforcer
assessment.

One interesting and unexpected finding was that the
results of the reinforcer assessment did not correspond
with free-operant preference assessment results.
Andrea’s highest preferred item in the free-operant as-
sessment was “coloring/drawing,” but in her reinforcer
assessment, both “coloring/drawing” and “jigsaw puz-
zles” were shown to have a reinforcing effect. Maggie’s
most preferred item in the free-operant assessment was
“magazines” but in the reinforcer assessment, “jigsaw
puzzles” was shown to have a reinforcing effect. Cur-
rently, no published research has evaluated free-operant
preference assessments among older adults with demen-
tia, nor has the approach been compared with other
preference assessment approaches. Additionally, free-
operant preference assessments are not necessarily de-
signed to produce hierarchical results (c.f., Hanley et al.
2003) similar to those produced by multiple stimulus
without replacement (MSWO; DeLeon and Iwata 1996)
or paired stimulus (PS; Fisher et al. 1992) assessments.
It is possible that the free-operant preference assessment
may have resulted in displacement of other stimuli by
the first stimulus selected. However, Beattie and Baker
(2014) obtained results suggesting that free-operant
preference assessments typically predicted reinforce-
ment effects (and often did so better than MSWO as-
sessments), which differs from the results of the current

study. However, it may be that the type of preference
assessment (e.g., engagement versus selection based)
better predicts the reinforcement effect when matched
to the response used to demonstrate a reinforcement
effect. Future research might evaluate the relationship
between assessment type and response type used in
reinforcer assessments among older adults with demen-
tia. Additionally, future research might include varia-
tions in reinforcer assessments (e.g., restricting access to
an item after it has been selected a predetermined num-
ber of times) that may also help interpret differences in
preference and reinforcer assessment results.

There are a few limitations to the current study. The
first limitation is that attempts at fading the textual
prompt during training trials were unsuccessful. Despite
the amount of exposure Andrea and Maggie had to the
words on the prompt cards during training, and the fact
that both responded without prompts during all probe
sessions, neither could consistently respond to faded
prompts, and full prompts had to be used on the majority
of prompt trials. Future studies should look at other
ways of fading prompts, because true manding requires
the response to be under the control of the EO exclu-
sively. For example, researchers might try a delayed
presentation of the prompt. That is, instead of providing
the prompt immediately in a faded form as was done in
the present study, researchers might try gradually in-
creasing the prompt delay from 0 to 5 s. Another limi-
tation to the current study is that only two participants
were included and both participants had similar cogni-
tive impairment based on their MMSE scores. It is
possible that individuals with different levels of impair-
ment could respond differently to the type of mand
training used in the current study. Also, based on both
participants’ assessments, textual prompts were the
most suitable prompts to use for mand training. Future
research could examine whether individuals might re-
spond differently to training using echoic prompts.

The results of this study suggest a number of other
areas for future research. In particular, two aspects that
should be of consideration but were not evaluated in this
study are the level of deprivation in the natural setting
and the potential schedule of reinforcement. In order to
encourage mands outside of the training context, it
would be important to evaluate the level of deprivation
of a stimulus that occurs in the natural environment
compared with the level of deprivation needed within
session. For example, if mands for activities occur only
when the older adult is deprived of those activities for
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several days, making the activity available more often
(which would be necessary for the response to occur
outside of the training session) may decrease EO and
impact the maintenance of the response. Additionally,
researchers might evaluate the schedules of reinforce-
ment that typically operate. That is, on what schedule
are mands reinforced in the natural environment? We
did not see any mands during our anecdotal observa-
tions, so it was not possible to determine to what extent
staff members reinforcedmands. If mands are trained on
an FR 1 schedule but an FR 1 schedule is not possible in
the natural setting, the mand might not maintain in the
natural setting. Similarly, another consideration is to
demonstrate staff compliance with trained mands so that
extinction of trained mands does not occur. Indeed, it is
possible that the decrease in vocal verbal behavior ob-
served in nursing home dwelling older adults with de-
mentia could be due in part to extinction. In “Talk to
me” training sessions with Andrea, during deprivation
periods when the experimenter was turned away, there
were a few occasions where Andrea would get up out of
her chair and physically move in front of the experi-
menter. It is possible that staff had in the past reinforced
the behavior of moving in front of staff instead of
politely asking for interaction. If that is the case, then
physical movement may be a better cue for staff to
reinforce mands. Future research should look at alterna-
tive mand modalities in settings where it is difficult for
staff to comply with all mands to see with which mand
modality staff will be most likely to comply.

The current study provided additional evidence for
training mands using contrived EOs with older adults
with dementia by controlling for some of the limitations
noted by Trahan et al. 2014. Specifically, we incorpo-
rated stimuli with reinforcing properties demonstrated
via preference and reinforcer assessments. Additionally,
this study taught discriminated vocal responses (for
Andrea) that were unique to each activity, addressing a
potential limitation of Trahan et al. (2014). The results
of the current study stress the importance of individual-
izing mand treatments, and making changes during the
process of treatment. Older adults with dementia have
many daily needs, and it is important for them to be able
to communicate these needs to caregivers in a socially
appropriate manner. Therefore the mand is an important
verbal operant to assess and teach with this population.
The results of the current study leave many opportuni-
ties for future investigations on manding among older
adults with dementia.
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