
Journal of the International Neuropsychological Society (2017), 23, 352–357.
Copyright © INS. Published by Cambridge University Press, 2017.
doi:10.1017/S1355617717000042

Verbal Learning and Memory Enhancement Strategies in
Schizophrenia: A Randomized, Controlled Investigation

Matthew M. Kurtz,1,3 Christi L. Trask,1 Rachel Rosengard,1 Simone Hyman,1 Lisa Kremen,1 Shyle Mehta,1 Rachel Olfson,1

Sam Rispaud,1 Sofia Zaidman,1 AND Jimmy Choi3
1Department of Psychology and Program in Neuroscience in Behavior, Wesleyan University, Middletown, Connecticut
2Department of Psychiatry, Yale School of Medicine, New Haven, Connecticut
3The Institute of Living at Hartford Hospital, Hartford, Connecticut

(RECEIVED June 2, 2016; FINAL REVISION November 13, 2016; ACCEPTED December 23, 2016; FIRST PUBLISHED ONLINE March 13, 2017)

Abstract

Objectives: Verbal episodic memory is a key domain of impairment in people with schizophrenia with close ties to
a variety of aspects of functioning and therapeutic treatment response. A randomized, blinded trial of two mnemonic
strategies for verbal episodic memory deficits for people with schizophrenia was conducted. Methods: Sixty-one people
with schizophrenia were assigned to one of three experimental conditions: training in a mnemonic strategy that included
both visualization and narrative structure (Story Method), a condition in which participants were trained to visualize
words interacting with one another (Imagery), or a non-trained control condition in which participants received equivalent
exposure to training word lists and other verbal memory assessments administered in the other two conditions, but
without provision of any compensatory mnemonic strategy. Participants were assessed on improvements in recall of the
word list used as part of training, as well as two, standardized verbal memory assessments which included stimuli not
used as part of strategy training. Results: The Story Method produced improvements on a trained word list that
generalized to a non-trained, prose memory task at a 1-week follow-up. In contrast, provision of a mnemonic strategy of
simple visualization of words produced little improvement on word recall of trained words or on measures of
generalization relative to the performance of participants in the control condition. Conclusions: These findings support
the inclusion of enriched mnemonic strategies consisting of both visualization and narrative structure in sustained and
comprehensive programs of CR for enhancement of verbal episodic memory in schizophrenia. (JINS, 2017, 23, 352–357)
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INTRODUCTION

Verbal and visual mnemonics, defined as internal strategies
that enhance our ability to learn and remember information
and that are consciously learned and require effort to place
into practice (e.g., Wilson, 2009), play a key role, along
with environmental prosthetics and extensive task practice, in
some of the most well-studied programs of CR for
schizophrenia in the literature [e.g., Compensatory Cognitive
Training (CCT); Twamley et al., 2012]. While many of these
strategy-based mnemonic approaches have been investigated
in the context of treatment of memory loss associated
with acquired brain injury (ABI), they have received little
attention as stand-alone interventions in the schizophrenia

literature. For example, visual imagery interactions, in which
a to-be-learned word or object is imaged and then imagined
interacting with second to-be-learned word or object,
which is then pictured interacting with a third to-be-learned
word or object to be learned, etc. produce improvements in
word list recall for people with ABI (e.g., Wilson, 1987).
Crovitz (1979) has used a mnemonic that includes a combi-
nation of imagery and narrative to improve word list retrieval
performance among individuals suffering from ABI
and Korsakoff’s syndrome by presenting words in a story
(Story Method). In both of these examples, verbal informa-
tion is presented, and interpreted as visual information,
only to be re-presented verbally, a remediation approach
that has been labelled “translation” and “retranslation.”
(Cermak, 1975). This is a strategy-based approach to
remediation as a preserved area of function, imagery, is
applied to an area that is deficient, in this case, verbal
memory.
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Thus, the purpose of this “proof-of-concept” study was to
investigate the relative efficacy of two different mnemonic
strategies, the Story Method and the Imagery Technique, for
improving verbal episodic memory, as compared to a
non-remediated control condition, among individuals with
schizophrenia. Recall of verbal information on both word
items trained during the interventions, as well as measures of
word list learning and prose recall not trained in the inter-
vention were selected as measures of outcome. In the first
approach (the Story Method), a narrative technique was
applied in which participants listened to a story that linked
target words sentence by sentence in an interaction. In the
second approach, Imagery, an imagery technique was taught
in which participants were guided to imagine target words
interacting with one another. The control condition, offered
no strategy, just repetition of the target words that was similar
to that offered in the two strategy-trained groups. It was
hypothesized that both the imagery and story strategies
would (1) significantly improve verbal memory performance
on the words used on the strategy training task, (2) would
generalize by demonstrating significant improvements on
other non-trained verbal memory tasks, (3) and that these
generalized benefits would endure at a 1-week follow-up
assessment.

METHODS

Design

Study procedures were approved by appropriate institutional
review boards and all participants provided written, informed
consent. Participants were randomly assigned to one of the
three treatment groups using an on-line random number
generator consisting of the numbers 1, 2, and 3 (1 = Story
Method, 2 = Imagery, or 3 = Control) by a member of the
research team who was not involved in pre- or post-training
assessment, scoring or data analysis. This team member was
instructed not to disclose group assignments to members of
the research assessment, scoring and data analysis team.

Participants

Sixty-one outpatients participated (see Table 1 for a summary
of demographic, clinical, and treatment characteristics).
Inclusion criteria included meeting DSM-IV (APA, 1994)
criteria for schizophrenia or schizoaffective disorder, con-
firmed by the Structured Clinical Interview for DSM-IV
(First et al., 1995). Exclusion criteria were uncorrected
auditory or visual impairment, intellectual disability as evi-
denced by a documented history of services, lack of profi-
ciency in English, or current substance abuse or dependence.
Participants were not excluded for a history of neurological
disorder or head injury. Recruitment for the study occurred at
two sites. The majority of the study participants were
recruited from an intensive outpatient program for patients
with schizophrenia at The Institute of Living in Hartford,
CT with the remainder recruited from a community mental

health center in East Hartford, CT. See Figure 1 for the
CONSORT diagram detailing the flow of participants
through the study.

Experimental Groups

Before being introduced to the strategy, each participant
listened to a list of fifteen words and was tested for immediate
recall. Participants were then re-exposed to the words one of
the following ways depending on their random group
assignment.

The Story Method condition

Participants listened to the fifteen target words embedded in a
story that related each word by presenting them in an inter-
action facilitating both imagery and narrative structure of the
to-be-learned words. This image-based elaborative encoding
strategy was adapted from a method developed Crovitz
(1979). We used the following training script in this
condition:

“The first word is poster and you can remember that
however you like. The second word is barrel because a
wanted poster was hung on the side of a barrel. The
third word is rainbow because the end of the rainbow
was in the barrel. The fourth word is canoe because a
man was rowing a canoe across the rainbow. The fifth
word is soup because the canoe was filled to the brim
with soup. The sixth word is beard because the man
had a long beard that touched his knees. The seventh
word is carnation because the man had a carnation
sprouting forth from his beard. The eighth word is
bluebell because next to the carnation there was a
bluebell. The ninth word is emerald because at the
center of the bluebell was a loose emerald. The tenth
word is peach because the man ate a peach and drip-
ped juice onto the emerald. The eleventh word is toilet
because the peach accidentally fell into a toilet. The
twelfth word is bell because a bell rang when the toilet
flushed. The thirteenth word is boot because the bell
was attached to the toe of a boot. The fourteenth word
is deer because a deer was wearing four boots. The
fifteenth word is ring because the deer also had rings
on each antler.”

The Imagery condition

Participants listened to the 15 target words embedded in a
verbally-guided task that required participants to actively
visualize the words interacting but without provision of a
narrative structure. We used the following script for this
condition:

“First I want you to picture a poster. Now imagine a
barrel interacting in some way with a poster. Now
imagine a rainbow interacting in some way with a
barrel. Now imagine a canoe interacting in some way
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with a rainbow. Now imagine soup interacting in some
way with a canoe. Now imagine a beard interacting
in some way with soup. Now imagine a carnation
interacting in some way with a beard. Now imagine
a bluebell interacting in some way with a carnation.
Now imagine an emerald interacting in some way with
a bluebell. Now imagine a peach interacting in some
way with an emerald. Now imagine a toilet interacting
in some way with a peach. Now imagine a bell inter-
acting in some way with a toilet. Now imagine a boot
interacting in some way with a bell. Now imagine a
deer interacting in some way with a boot. Now imagine
a ring interacting in some way with a deer.”

Control condition

Participants were exposed to the training word list two times,
the same number of times as the two training groups, to
control for passive word-list exposure, non-specific effects of
meeting with an experimenter and being in a research study
targeted at improving verbal memory.

Outcome Measures

Participants in all three of the study groups were tested for
recall of the target words after receiving training in their
respective study groups. Change in recall was measured by
subtracting pre-training recall from post-training recall. To test
for generalization of the strategies’ benefits to verbal episodic
memory, word-list recall and prose recall tasks consisting of
words not used on part of the training protocol were adminis-
tered at baseline and at two follow-up assessments. The base-
line assessment occurred immediately before the administration
of the intervention or control condition. One follow-up
assessment was administered immediately after strategy
training or control exposure, and a second follow-up assess-
ment was conducted one week after the cessation of training to
assess durability. Assessments were conducted by blinded
research assistants trained and supervised in these procedures
by a doctoral-level psychologist (M.M.K.).
The Hopkins Verbal Learning Test- Revised (HVLT-R;

Brandt & Benedict, 1998): was used to assess immediate free
recall of word lists. This test consisted of 12 words, four from
each of three semantic categories, given across three word list
presentations. Test–retest reliability coefficients for total
recall across different test versions has been reported as
moderate (r = .66) with evidence of convergent and diver-
gent validity for this measure. Alternate forms were admi-
nistered to each participant at different time points to
minimize practice effects.
The Rivermead Behavioral Memory Test: Story Subtest

(RBMT; Wilson et al., 1985): was used to measure prose
recall, and involved recall of plot details for an orally pre-
sented story with greater scores awarded to details that were
reported verbatim. Three alternate forms were administered
to minimize practice effects. Test–retest reliability has been
supported for this measure with correlations between initial
and follow-up testing, using different versions of the RBMT

(r = .85) on the summary Profile Score. Validity has been
supported with correlations between the RBMT and other
standardized memory measures, clinician reports of client
memory lapses and subjective reports of memory impairment
(Wilson et al., 1985).
Blinded assessors were asked to guess participants study

condition for a subgroup of eight study participants and
guessed correctly 37.5% of the time, providing evidence that
the blind was successful.

Statistical Analysis

We used an intent-to-treat analysis which included all
enrolled participants. The distribution of scores for each
variable in each group was inspected for normality and
compared to relevant comparison groups for homogeneity of
variance. First, the three groups were compared at baseline on
clinical demographic, and memory measures using indepen-
dent sample t tests. Second, we performed a series of inde-
pendent group t tests on change scores in the number of
words recalled on the trained word list before and after the
two interventions and in the control condition to assess
intervention efficacy. Third, to assess generalization effects
we performed a series of one-way analyses of covariance
(ANCOVAs) with group (Story Method, Imagery, or
Control) as the between-subjects variable, post-training and
1-week follow-up scores on the RBMT and HVLT as the
dependent measures, and pre-training RBMT and HVLT
scores as covariates. When significant group differences in
ANCOVA were observed we conducted independent group
t tests on change scores to identify specific group differences.
Effect sizes (Hedges g) were obtained by comparing the
results on outcome measures from the two treatment condi-
tion to those from the control condition at the end of treat-
ment. Ranges for effect sizes were as follows: ≤.2 (minimal
to small), .2–.5 (small to moderate), .5–.8 (moderate to large),
and .8 and above (large) (Lipsey & Wilson, 2001). All
statistical tests were two-tailed and alpha was set at .05.

RESULTS

There were no significant demographic or clinical differences
between the Story Method, Imagery or Control groups on any
variables at baseline (see Table 1). Only two participants
declined to participate after providing consent, and nine
participants were lost to follow-up at the 1-week assessment
(see Figure 1). With respect to study outcome measures, there
were no differences between groups at baseline on the
to-be-trained word list, or the two generalization measures,
the RBMT Story raw scores, or the HVLT raw scores
(all ps> .16). Comparisons of increases in the number of
training words retained in the three groups revealed that
change scores were greater in the Story Method condition as
compared to control (t = 2.54; p< .02). No other group
comparisons were significant (all ps> .27).
With respect to differences in changes between the three

groups on generalization memory measures, there were
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no differences between groups immediately after training.
At a 1-week follow-up, ANCOVA revealed significant
differential group improvements (F[2,46] = 3.33; p< .05),
on the on RBMT Story raw scores, but not on the HVLT raw
scores (see Table 2 and Figure 2). Independent group t tests
revealed that the Story Method produced greater improve-
ments in recall scores at the 1-week follow-up as compared to
the Imagery group (t = 2.01; p = .05; g = .72) and the Story
Method also produced improvements on the RBMT that
approached significance relative to the control group
(t = 1.96; p = .059; g = .53). Differences from baseline
testing to the 1-week follow-up were not different between
the Imagery and Control groups on the RBMT.

DISCUSSION

This is the first study, to our knowledge, to directly compare
the efficacy and generalizability of two mnemonic strategies

for improving episodic verbal memory in people with schi-
zophrenia in a randomized, blinded trial. Mnemonic strate-
gies represent a key element of leading, comprehensive
programs of CR (e.g., CCT) for schizophrenia, and yet the
relative effectiveness of mnemonics more generally, and
types of mnemonics more specifically, remains unexplored,
raising questions as to the role of these strategies in the
efficacy of evidence-based CR interventions. With respect to
hypothesis one, the Story Method mnemonic strategy con-
sisting of a strategy consisting of both imagery and con-
struction of a narrative improved the number of words
recalled on training word items relative to the control condi-
tion, which included equivalent exposure to the training word
list without the provision of a mnemonic strategy. The
Imagery mnemonic, which consisted of simply visualizing
words interacting, did not produce improvements in the
trained word list relative to passive word list exposure.
With respect to hypothesis two, neither mnemonic strategy

produced generalization to standardized episodic verbal
memory measures (RBMT Story subtest and HVLT) at an
immediate follow-up. With respect to hypothesis three,
moderate-sized generalization effects were evident at the
1-week follow-up in the Story Method training condition on a
standardized prose recall task (RBMT Story subtest) but not
on a word list recall task (HVLT), relative to participants
in a control condition with similar exposure to training and
generalization verbal memory tasks.
Taken together, these results suggest that that the Story

Method mnemonic, including both visual imagery and pro-
vision of a narrative structure for aid in word recall, is both
effective at enhancing word recall for trained words, and
for generalization of effects to non-trained verbal episodic
memory tasks, at least at a delayed follow-up. While
generalization of effects at the 1-week follow-up was only
evident on one of the two outcome measures selected for the
study according to conventional methods of assigning
statistical significance, effect-sizes comparing the results
from participants in the Story Method to participants in the
control condition on the HVLT revealed moderate-sized
treatment effects at the 1-week follow-up (g = .65), sug-
gesting that our study may have been underpowered to detect
effects on this measure. Baseline scores on the HVLT in the
Story Method condition were also modestly higher than in
the other two conditions (see Table 2) and thus may have

Table 1. Comparison of demographic and clinical variables between the three experimental groups

Story Memory
(n = 19)
M (SD)

Imagery
(n = 21)
M (SD)

Control
(n = 21)
M (SD) F-Value p-Value

Age 30.26 (8.97) 35.00 (10.81) 31.24 (11.61) 1.14 .326
Gender (% male) 68.42 61.90 80.95
Education 12.11 (2.40) 13.29 (2.17) 12.90 (1.30) 1.79 .175
Paternal education 13.33 (3.16) 14.33 (3.09) 13.56 (3.58) .43 .652
# hosp. 4.00 (4.63) 6.80 (6.46) 5.10 (5.77) 1.17 .318
Duration of illness 7.92 (9.13) 9.98 (8.94) 9.10 (10.10) .23 .797

Consented (n=63) 
Drop-outs (n=2; both lost interest in participating after consent) 

Participants Randomized (n=61) 

STORY METHOD 
(N=19) 

CONTROL (N=21)

Assessment at 
Termination of 

Treatment (n=19)  

Assessment at
Termination of

Treatment (n=21)

 IMAGERY (N=21)

Assessment at 1-week
Follow-up (n=18; 3 

drop-outs)  

Assessment at 1-week
follow-up (n=16; 3

drop-outs)

Assessment at 1-week
Follow-up (n=18; 3 

drop-outs)  

Assessment at
Termination of

Treatment (n=21)

Fig. 1. CONSORT diagram.
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created ceiling effects in that condition making treatment
effects more difficult to detect. It is also possible that the
nature of this condition, which provided less structure
than the Story Method, made it less likely that participants
successfully visualized the images than the story condition in
which images were provided to participants
These findings are important as it suggests that techniques

of imagery and provision of a narrative structure in tandem as
a mnemonic may be necessary to facilitate improvements in
verbal episodic memory as elements of training in programs
of CR for people with schizophrenia, with visual imagery
techniques alone lacking sufficient potency as a learning
strategy. These findings might also reflect impairment in both
verbal episodic memory and visualization skills in people
with schizophrenia, and might suggest why previous studies
of mnemonic strategies using visualization strategies in
schizophrenia have failed to produce generalization (Medalia
et al., 2000).
The emergence of generalization effects in the Story

Method condition only after a 1-week delay was unexpected.
One tentative hypothesis that can be forwarded is that it might
be that the simple passage of time coupled with a second
post-training exposure to a memory task at a 1-week follow-
up permitted the necessary consolidation and practice of
these mnemonic skills for successful implementation

Alternatively, it could be that the trained mnemonics selected
for the study that require both conscious application and
effort only become effective after repeated practice. This
hypothesis assumes that participants practiced the Story
Method independently in their everyday life during the 1-
week interval. While participants were urged to apply mne-
monic strategies in their everyday life after training as part of
the training script that was administered (i.e., “This is a
strategy you can use to help remember word lists such as
grocery lists when you go shopping or run errands.”), we did
not include a measure of independent mnemonic practice in
our study and thus cannot attempt to formally assess this
hypothesis.
We note several limitations to the current findings. First

sample sizes were moderate at the initial follow-up and small
at the 1-week follow-up and thus some statistical analyses may
have been underpowered. Second, without a third assessment
after a longer follow-up period it remains unknown the
durability of verbal episodic memory improvements produced
by the Story Method mnemonic in this study. Third,
mnemonics offered as part of comprehensive CR programs
typically consist of multiple training sessions and thus the
single training sessions offered in the current study may not
mimic these approaches effectively. Nonetheless, this brief
training exposure emphasizes the potency of a mix of visua-
lization and narrative strategies for improving verbal episodic
memory that we have reported. Fourth, differences in
psychometric characteristics between selected standardized
measures of verbal episodic memory generalization, including
differences in test–retest reliability and floor and ceiling effects
may have contributed to differences in sensitivity of these
measures to the study interventions. Fifth, the study did not
include an independent assessment of the degree to which
participants followed instructions in the two conditions, and
thus it remains unknown exactly what individual participants
were doing during the two different instructional sets. The
Imagery condition likely required more effort from the parti-
cipants in this group to formulate their own images. For this
reason, group differences may reflect differences between
being presented an image (the story condition) versus

Table 2. Generalization of strategy training to two standardized measures of verbal episodic memory; The Rivermead
Behavioral Memory Test (RBMT), Story subtest, and the Hopkins Verbal Learning Test (HVLT)

Control M
(SD)

Story
Method M

(SD)
Imagery M

(SD)

Treatment effect-size
(Hedges g; Story vs.

Control)

Treatment effect-size
(Hedges g; Imagery vs,

Control)

RBMT Story subtest (raw number of items recalled)
Pre-training 5.57 (3.82) 4.68 (2.72) 4.69 (3.43) NA NA
Post-training 5.05 (2.99) 5.50 (3.44) 4.33 (2.43) .14 .26
1-Week follow-up 5.36 (3.76) 7.72 (4.89)* 4.69 (3.09) .53 .19
HVLT (raw scores)
Pre-training 20.95 (5.27) 22.53 (7.50) 20.65 (6.68) NA NA
Post-training 20.29 (6.49) 21.37 (6.88) 21.50 (7.13) .16 .17
1-week follow-up 20.94 (5.12) 24.19 (4.74) 20.56 (7.69) .65 −.06

*p< .05 between groups.

0

1

2

3

4

5

6

7

8

9

Pre-training Post-training Follow-up

Control (n=21)

Story Method (n=19)

Imagery (n=21)

*

Fig. 2. Number of items recalled on Prose Recall from the RBMT
before and after training and at a 1-week follow-up.
*p = .05, Story Method vs. Imagery.
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following instructions correctly when being told to image
words (the Imagery condition).
If these findings do in fact reflect an inability of partici-

pants to produce their own imagery for to-be-remembered
information this might suggest that both of these types of
verbal mnemonics are unlikely to aid recall. Sixth, it remains
unknown to what degree these findings apply to older and
more chronic samples. Seventh, the Story condition was both
longer in duration and involved one more exposure to the
training word list the other two conditions. Thus, group dif-
ferences reported in the current study could be linked to
increased demands on attention associated with the Story
condition and one extra exposure to the training word list.
These methodological concerns could very well explain dif-
ferences in group performance on the training word lists, but
would seem less likely to have an impact on generalization
effects reported in the current study with respect to untrained,
newly encountered verbal stimuli.
It bears note that, in everyday life, it is likely easier to

create written lists for remembering specific item lists (such
as shopping lists) than using the types of mnemonic strategies
investigated in this report. Nonetheless, results from the
current study can inform the application of similar mnemonic
strategies for enhancing recall of more ecologically relevant
recall tasks such as name-face associations or the completion
of future tasks that might be easily visualized as actions.
Indeed, while a strength of the current study is the analysis of
highly isolated elementary CR strategies, this approach also
presents challenges for integrating cognitively active strate-
gies into comprehensive programs of CR in a manner that
will translate into real functional gains.
In summary, verbal episodic memory is a key domain of

impairment in people with schizophrenia with close ties to a
variety of aspects of functioning and therapeutic treatment
response. Results of a randomized, blinded trial of two
mnemonic strategies for verbal episodic memory deficits in
61 people with schizophrenia revealed that a strategy
including both visualization and narrative structure (Story
Method) produced improvements on a trained word list,
relative to a non-trained control condition in which partici-
pants received similar word list exposure. This training
generalized to a non-trained, prose memory task at a 1-week
follow-up after training. In contrast, provision of a mnemonic

strategy of simple visualization of words produced little
improvement on word recall of trained words or on measures
of generalization. These findings support the inclusion of
enriched mnemonic strategies in sustained and comprehen-
sive programs of CR for schizophrenia as a method for
enhancement of verbal episodic memory.
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