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ABSTRACT

The objective of this study was to demonstrate the effectiveness of implementing two types of high-
probability of naming/low-probability of naming procedures to improve object recall memory in
elderly individuals with cognitive impairment. The procedures involved the use of directives for
recall compliance with a demonstrated high rate of compliance followed by embedded directives
with a demonstrated low rate of recall. Two elderly subjects in states of cognitive decline were used
in this demonstration. Results indicated positive outcomes with both procedures. Recall-based
interventions were more effective than recognition-based procedures.

Keywords: Dementia; memory enhancement; cognitive rehabilitation; high-probability of occurrence of
naming sequences; high-p; low-p.
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1. INTRODUTION

Cognitive impairment in older adulthood affects
millions and is projected to impact an estimated
115.4 million by 2050 [1]. Developing non-
pharmacological interventions that slow memory
loss and maintain autonomy is imperative [2].

Memory types vary and are differentially
impacted by the effects of normal aging and
conditions causing dementia (e.g., Alzheimer’s

disease). Recall memory involves retrieving
previously learned information without
presentation of answer choices, such as

remembering a person’s name [3]. Cued recall
involves providing a prompt to guide recall [3],
such as a picture followed by a categorical cue
(e.g., “What animals did you see?”). Recognition
differs in that the correct answer is embedded
within presented choices  with more
environmental support [3,4]. For instance, “Is his
name Bob, Tom, George, or Sam?” With aging,
recognition and recall memory differentially
decline with recall diminishing earliest [5].

“High-p” (high-probability of naming) and “low-
p”(low-probability of naming) procedures were
implemented in this study in an effort to improve
object naming in elderly individuals with cognitive
impairment. Similar techniques have been
applied to different populations (e.g., toddlers,
students, &adults) and problem behaviors [6,7].

This procedure was applied based on the
rationale  that individuals with memory
impairment might perform better on difficult
memory tasks (low-p) when they first build
success by completing easier tasks (high-p). A
second objective was to assess the effectiveness
of two procedures, one utilizing recognition tasks
as high-p items and the other similarly utilizing
recall tasks.

2. METHODS
2.1 Informed Consent

Because participants in this study have some
form of dementia, consent was obtained from
legal guardians and family members in advance.
It was specifically noted that participation was
voluntary and subjects could choose to stop at
any time. Facility approval and consent was also
sought and gained prior to any contact with
subjects or family members. Upon meeting with
the subject for the first time, the researchers
briefly explained the study and procedure in
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basic terms and received verbal agreement from
the subjects to participate. These steps met the
requirements for approval of the institution’s
review board (IRB).

2.2 Participants

Participants resided in a Midwestern eldercare
facility. Residents suffering from mild to
moderate cognitive impairment were referred by
staff. Inclusion criteria included mild to moderate
cognitive impairment along with the ability to see
images and speak to identify images. Exclusion
criteria. included severe sight and verbal
difficulties.

Five residents were referred, with two meeting
the inclusion criteria. Each participant was
administered the Modified Mini Mental Status
Exam to estimate severity of cognitive
impairment (3MS) [8]. The 3MS assesses object
naming, concentration, immediate/delayed recall,
orientation, registration, language, executive
functioning, and ability to follow commands. The
3MS also produces a Mini Mental Status Exam
score.

Mabel, a 91-year-old Caucasian female with a
high school education, had a primary facility
diagnosis of mild dementia and displayed anomia
as indicated by an inability to identify common
objects after being given the correct answer.
Mabel displayed aphasia, referring to key points
in a story as “thing,” or “it.” She repeated stories,
often pausing and forgetting which she was
speaking about. Mabel’s score of 86 on the 3MS
(37th percentile for age and education) converted
to a MMSE score of 28.

Sophia, a 92-year-old Caucasian female with an
education that included one year of college, had
a history of increased memory loss without a
facility  diagnosis of dementia.  During
conversation, Sophia demonstrated aphasia and
anomia. Aphasia was displayed as difficulty with
verbal expression and struggling to finish
sentences or stories during conversation.
Anomia was indicated by an inability to identify
common objects, which is often accompanied by
word finding difficulties. Sophia had a 3MS score
of 47 (second percentile for age and education)
and an MMSE score of 14 (moderate
impairment).

2.3 Training

Each research assistant was trained to do data
collection through the following procedures: task



analysis, role-play, and quizzing regarding
procedures. The primary data collector facilitated
each session while the secondary collector
recorded answers, time between tasks, and
session length to safeguard procedural integrity.
Procedural integrity was calculated for all phases
across both participants for correct repetitions of
incorrectly identified stimuli during the probability
assessment, correct number of stimuli presented
during the high probability command sequence
(HPCS), and appropriate increases/decreases in
intervals during the maintenance phase. Integrity
was high across all phases (probability
assessment, 96%; Recognition-to-Recall, 100%;
Recall-to-Recall, 100%; and maintenance,
97.5%).

3. PROCEDURES
3.1 Probability Assessment

A probability assessment was used to empirically
determine high-p recognition and recall items
and low-p recall (i.e., target) items to be used
during subsequent treatment phases. A series of
color pictures were shown to the participant who
was then asked to identify the object. If the item
was a horse, the researcher stated, “This is a
type of animal,” and then asked, “Can you tell me
what type of animal it is?” This procedure was
used to assess the participant’s ability to engage
in the target behavior, recalling the names of
objects. Although categorical (e.g., “this is a type
of animal”) and visual cues were used to assess
recall memory during the assessment, this is an
established procedure in recall memory research

[9].

Participants received feedback after attempting
to identify each object. An accurate response
was recorded if the first name given for an object
was correct and resulted in praise. If the
participant answered incorrectly, correct answers
were provided. If not correctly identified during
the first presentation, the item would be
presented a second time at the end of the
session to assess participant recall of the object
following feedback. This determined the impact
of feedback alone.

Ninety-four different images were presented
during 16 probability assessment sessions, with
each item being presented a minimum of 5 times.
Twenty-eight different pictures were presented
during each session and were drawn from six
categories: animals, clothing, fruit, kitchen items,
tools, and vegetables.
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High-p items consisted of images correctly
identified at least 80% of the time. Images
identified less than 33% were considered low-p
items. Four low-p items were identified for each
participant. Low-p items for Mable were avocado,
zucchini, broccoli, and squash, while low-p items
for Sophia were blender, dates, asparagus, and
llama. A total of 70 and 59 high-p items were
identified for Mabel and Sophia, respectively.

3.2 Research Design

In this intervention, an adaptive alternating
treatments design was implemented to determine
the effectiveness and magnitude of difference
between two  high-p/low-p interventions:
Recognition-to-Recall and Recall-to-Recall [10].
All intervention sessions were randomized over
12 sessions to guard against carryover effects.
Interventions were identical with the exception of
the memory task. One low-p recall item and 10
high-p items were presented during each
session. Each low-p recall item was asked five
times per session over three sessions. Each
session consisted of five cycles of memory tasks
followed by brief breaks between cycles. Each
cycle of memory tasks included a HPCS followed
immediately by a low-p recall task. Sessions
were held at approximately the same time of day
for both participants.

During the Recognition-to-Recall intervention, the
participant was required to complete a HPCS
involving consecutive and correct identification of
three high-p recognition items before the low-p
recall task was introduced. Recognition items
involved explaining “This is a grouping of four
animals (e.g., a cow, horse, deer, and dog). Can
you show me which picture is of a ___ (e.g.,
horse)?” The low-p recall task involved giving the
participant a categorical cue (e.g., “This is a type
of fruit”) and then asking her to identify the item
(“Can you tell me what type of fruit this is?").

In Recall-to-Recall, the participant was required
to complete a HPCS involving the consecutive
and correct identification of three high-p recall
items before being asked a low-p recall item. The
participant was shown one picture and, following
a categorical cue, asked to identify the object.
After three successful identifications of high-p
recall items, the participant was presented a low-
p item. The low-p item was always conceptually
similar to the last high-p memory task in that
conceptually similar items relate to encoding
specificity and better learning [4]. For example, if
the last high-p target item was a green vegetable



(e.g., cucumber), the low-p item was also a
green vegetable (e.g., asparagus).

The Recognition-to-Recall and Recall-to-Recall
intervention  sessions were  systematically
randomized over 12 sessions to guard against
carry over effects. One intervention was
implemented during each session. One low-p
recall item and 10 high-p items were targeted
during each session. Each low-p recall item
(N=4) was asked five times per session over
three sessions (15 times total). Each session
consisted of five cycles of memory tasks followed
by one- to two-minute breaks between cycles.
The participant and researchers would have a
general conversation about the weather, food
served during supper, and visits from family
during breaks. Sessions were held at
approximately the same time of day for both
participants (to enhance internal validity). Each
cycle of memory tasks included a series of a
least three high-p memory tasks followed
immediately by a low-p recall task. During the
Recognition-to-Recall intervention, the participant
was required to consecutively and correctly
identify three high-p recognition items before the
low-p recall task was introduced. The low-p
recall task involved giving the participant a
semantic cue (e.g., “This is a type of fruit.”) and
then asking them to identify the item.
Recognition-to-Recall sessions lasted 16 min. 51
sec. on average and ranged 13 min. 17 sec. to
24 min. 40 sec.

The Recall-to Recall intervention was similarly
structured, incorporating only recall tasks. The
participant was required to consecutively and
correctly identify three high-p recall items before
being asked to recall the name of a low-p target
item. After three successful identifications of
high-p recall items, the participant was presented
with a low-p recall item. On average, Recall-to-
Recall sessions lasted 11 min. 10 sec. and
ranged from 8 min. 33 sec. to 13 min. 41 sec.

3.3 Optimal treatment

Recall-to-Recall was implemented during the
optimal treatment phase for both participants.
Recall-to-Recall procedures from the alternating
treatments phase were replicated during this
phase with the exception of using different low-p
recall target items. The two low-p items targeted
during the Recognition-to-Recall procedure were
subsequently targeted using the Recall-to-Recall
procedure during this phase.
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3.4 Maintenance

A Spaced Retrieval (SR) procedure was used to
strengthen and maintain gains [11]. In SR
sessions, each low-p target item was probed to
assess treatment gains. Probes involved using a
recall procedure (e.g., “This is a type of fruit. Can
you tell me what type of fruit it is?”) without
feedback. Thereafter, the Recall-to-Recall
procedure was implemented on set intervals.
Intervals began at two minutes, doubled when
the participant correctly identified a low-p target
item, and decreased by half when the target item
was incorrectly named. A low-p item was
considered “mastered” once the participant could
recall the name of the item prior to the start of the
next SR session. Then the next low-p item was
targeted until all four were mastered.

3.5 Follow-up

After two months, all four low-p target items were
probed using the same procedures from SR
sessions. The participant was given a categorical
cue (e.g., “This is a type of clothing”) and then
asked to identify the image (“Can you tell me
what type of clothing item it is?”).

4. RESULTS

Data presented in Figs. 1 and 2 are aggregated
in order to better illustrate the magnitude of
difference between procedures given each set of
stimuli. The probability assessment data point for
each participant summarizes the average
accuracy of responding for each stimulus set
prior to treatment. Each data point in the
alternating treatments and optimal treatment
phase includes the average percentage of
accurate responses for each stimulus in the set
as a function of responding per session. For
example, the average percentage of accurate
responses for avocado and zucchini during
sessions one and two for Mabel is represented
within the first data point in the Recall-to-Recall
phase in Fig. 1. Accurate responding for avocado
and zucchini during sessions three and four are
presented within the second data point in the
Recall-to-Recall phase in Fig. 1 and so on.
Average accurate responses during probes prior
to SR training is represented by the single data
point within SR in Figs. 1 and 2. Follow-up is
presented as one data point, which reflects one
probe occurring 2-months post-maintenance.
Session-by-session data can be located in
Tables 1 and 2. With-in session data is available
upon request.
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Fig. 1. Aggregated data across phases for Mabel
PA = Probability assessment, Alt Tx = Alternating treatments, SR = Spaced retrieval, FU = Follow-up
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Fig. 2. Aggregated data across phases for Sophia
PA = Probability assessment, Alt Tx = Alternating treatments, SR = Spaced retrieval, FU = Follow-up
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Table 1. Mabel: Percentage of correct responses by target Item and phase

Phases Low-P target items
Broccoli Squash Avocado Zucchini

Probability assess 33 22 33 10
Alternating Tx
Session 1 60 60 100 60
Session 2 60 20 100 100
Session 3 100 80 100 60
Optimal Tx
Session 1 100 80 - -
Session 2 80 60 - -
Session 3 100 80 - -
SR-probe 88 50 75 13
Follow-Up 100 100 100 100

Table 2. Sophia: Percentage of correct responses by target item and phase
Phases Low-P target items

Blender Dates Llama Asparagus
Probability assess 17 20 14 20
Alternating Tx
Session 1 60 80 80 80
Session 2 100 100 80 80
Session 3 80 100 100 100
Session 4 60 - - -
Optimal Tx
Session 1 100 100 - -
Session 2 80 100 - -
Session 3 80 100 - -
SR-probe 80 100 80 80
Follow-Up 0 100 100 100
4.1 Mabel the participant’s ability to recall the names of

The four low-p target items identified for Mabel
were: avocado, zucchini, broccoli, and squash
and were recalled with an average accuracy of
33%, 10%, 33%, and 22%, respectively during
the probability assessment. The alternating
treatments phase followed the probability
assessment. Avocado and zucchini were used
during the Recall-Recall intervention. Broccoli
and squash were later targeted during
Recognition-to-Recall. Results indicated that
the Recall-Recall intervention produced 20%
greater accuracy (i.e., 83% accuracy for Recall-
Recall vs. 63% accuracy Recognition-Recall
intervention produced; see Fig. 1).

The two items targeted during the Recognition-
to-Recall intervention were then targeted using
the Recall-to-Recall intervention during the
optimal treatment phase. This was to examine if

objects would improve once Recall-to-Recall
was implemented. Optimal treatment sessions
alternately targeted broccoli and squash using
sequential randomization. Results indicated that
Mabel correctly identified broccoli 93% of the
time compared to 73% during the Recognition-
Recall intervention from the previous phase.
Likewise, accuracy for squash increased 20%
with the Recall-Recall intervention (73% vs.
53%).

Fig. 1 also highlights Mabel’s ability to recall the
names of all target items while probing during
spaced retrieval. Mabel identified target items
with 56% accuracy. Over eight days of
maintenance, two objects dropped to 34% - 79%
accuracy: zucchini (67%) and squash (60%).
Two items became high-p (e.g., 80% or higher)
during SR: avocado (100%) and broccoli (100%).
Mabel was able to successfully recall the name



of all target items over the span of 8-min (the
initial interval was 2-min) during the first day of
SR. Mastery occurred after the first SR session
for all items, meaning that Mabel could correctly
name the item during a probe at the beginning of
the following SR session, which occurred after a
period of 24 hours. At a two-month follow-up,
Mabel could correctly identify all target items:
broccoli, avocado, squash, and zucchini.

4.2 Sophia

The four low-p target items identified for Sophia
were: blender, dates, llama, and asparagus
(recalled with an average accuracy of 17%,
20%, 14%, and 20%, respectively during the
probability assessment). The two low-p items
used during the Recall-Recall intervention (llama
and asparagus) were recalled with an average of
17% accuracy during the probability assessment
(see Fig. 2). The two low-p items targeted during
Recognition-to-Recall (blender and dates) were
recalled with 18% accuracy during the probability
assessment.

Following the probability assessment, the
alternating treatments phase was implemented.
Llama and asparagus were targeted during the
Recall-Recall intervention while blender and
dates were targeted during the Recognition-
Recall intervention. Sophia recalled llama and
asparagus with 87% accuracy during the Recall-
to-Recall intervention. Blender and dates were
recalled 83% of the time during Recognition-to-
Recall. The Recall-Recall intervention was
slightly more effective.

Blender and dates were targeted using the
Recall-to-Recall intervention during the optimal
treatment phase. Sophia was able to correctly
identify blender 87% of the time compared to
75% during the Recognition-Recall intervention
from the previous phase (a 12% increase).
Accuracy for dates increased 7% once the
Recall-Recall intervention was implemented
(100% vs. 93%).Accuracy increased for these
items by a total of 10% (83% vs. 93%) during the
Recall-Recall intervention.

Sophia could correctly identify target items with
85%accuracy during probes prior to each SR
maintenance session. Over five days of SR
maintenance all objects became high-p items:
blender (80%), dates (100%), llama (80%) and
asparagus (80%). Sophia’s intervals increased
from 2-min to 8-min during the first day of SR
across three items with the exception of dates,
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which increased to 16-min. Additionally, Sophia
mastered all target items after one day of SR. At
a two-month follow-up, Sophia could correctly
identify three of the four target items: asparagus,
dates, and llama (referring to “blender” as
“juicer”).

5. DISCUSSION

The data supported the hypothesis that
improvement in recall of low-p items would occur
when preceded by a series of high-p items. Both
participants’ recall of common objects increased
when implementing the Recall-to-Recall and
Recognition-to-Recall interventions. This finding
is noteworthy given the relative paucity of
research examining behavioral interventions that
target the ability to recall names in persons with
cognitive impairment. The data also suggest that
the Recall-to-Recall intervention was the most
efficient in that it took less time and produced
more accurate responses. The data also support
the efficacy of studies designed to build upon
existing cognitive capabilities to increase the
reinforcement level of recall and recognition
activities in a procedure easy to apply in a
residential setting [12].

It could be argued that enhancement of recall
memory could have also been the result of
altering an establishing operation. The high-p
procedure is designed to enhance the
reinforcement associated with memory recall.
However, participants could have also had an
existing deficit in social feedback, which
intensified the participant’s inability to identify the
names of target items. This uncertainty or self-
doubt was alleviated once the participant was
given feedback via social interaction. At this
point, accuracy of responses began increasing
alongside the participant receiving praise for
correct answers. Feedback and praise may have
added to the reinforcing effectiveness and
increase in frequency of correct responses. In
other words, the participants are no longer
deprived of social feedback and may find praise
reinforcing, which influences their ability to
correctly identify the names of common objects.
However, feedback alone was not the
mechanism of change, as accurate responding
did not increase during the probability
assessment when feedback was provided.

Secondarily, although the interventions utilized in
the current study are novel, they could be
explained by the principle of behavioral
momentum. The rationale for this study was that



elderly individuals with cognitive impairment
would learn more effectively if they first engage
in memory tasks that are relatively easy followed
by the presentation of more difficult memory
tasks. Presenting the stimuli in this way allowed
the participants to contact a high rate of
reinforcement, which may build response
strength [13]. Momentum may have been
gathered from building reinforcer mass and
velocity (e.g., consecutive, correct identification
of items followed by positive feedback and
praise) during the high-p tasks, which influenced
the participants’ ability to correctly identify low-p
items. Also, responding may have been higher in
the Recall-to-Recall procedure as memory tasks
remained within the same response class (i.e., all
recall tasks), whereas the response class
differed  within the  Recognition-to-Recall
procedure (i.e., recognition tasks followed by a
recall task).

6. LIMITATIONS

Support for behavioral momentum procedure
was generated in this study. However, the
theoretical foundation behind the mechanisms of
change of the current procedures is unknown. In
other words, it appears as if the intervention
works, but it is unclear what psychological
principles can account for why it works. The
interventions may be effective due to simple
rehearsal or may be the effect of a complex
system involving rehearsal, feedback, and
sequencing of low- and high-p target items. It is
also possible that the two subjects chosen for
this study were unique in their response to the
high-p procedure. There for replication with
more subjects is needed.

7. CONCLUSION

Future research should address the mechanisms
of change involved in both procedures. Future
research may also seek to identify how effective
this intervention may be for targeting more
personally meaningful information such as
names of family members. Additional studies
also need to determine if this intervention is
practical and effective when implemented by lay
persons (e.g., hursing assistants).
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