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Background: Engaging in regular cognitive activity has been associated with cognitive function, yet the field of aging research has limited choices of cognitive activity programs to implement in clinical trials. As the field of aging research works to operationalize healthy habits, the potential role of improvisational theater (improv) to improve the lives of older adults has emerged. Given the limitations of existing cognitive training programs and the promise of improv, we sought to establish the feasibility of creating a cognitive training program based on improv exercises.

Methods: We engaged 13 neuropsychologists and trainees in 15 improv exercises and asked them to rate the extent to which each exercise engaged or required one of 20 distinct cognitive abilities or cognitive subdomains. We then examined the mean ratings of the highest and the lowest rated subdomains to provide evidence that each exercise could be mapped onto different cognitive subdomains, thereby providing evidence of concept.

Results: Our results demonstrated that these informed participants deemed the improv exercises as engaging cognitive processes. We found consensus among raters via higher-than-average means for specific abilities across the 15 exercises. Ratings from participants were broadly consistent with the pre-study groupings of the authors.

Discussion: Our study provides the initial steps of establishing construct validity of improv exercises as a meaningful form of cognitive activity. This set of exercises can be examined as a cognitive training program in future clinical trials in order to determine if it has a significant influence on the cognitive function of older adults.
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Introduction

Engaging in regular cognitive activity has been identified as one of the modifiable risk factors for dementia reduction, yet the field of aging research has yet to establish specific recommendations for cognitive activity (Livingston et al., 2020). Epidemiological studies have established cognitive activity as an important lifestyle factor associated with cognitive function (Yates et al., 2016) despite remaining questions (Sajeev et al., 2016). In contrast, research on cognitive training (CT) programs in late life, have provided mixed evidence for the influence of cognitive training on cognitive function outcomes (Butler et al., 2018; Gates et al., 2019). This discrepancy in findings is likely influenced by multiple factors, such as study design and size, as well as the nature of the cognitive activities employed in the studies, which is the focus of this paper. Epidemiologic studies have typically identified a set of common leisure activities (e.g., reading) and then demonstrated the association with better cognitive function (Marquine et al., 2012; Wilson et al., 2012) and lower risk of cognitive decline (Krell-Roesch et al., 2019; Verghese et al., 2006) and dementia (Scarmeas et al., 2001; Wilson et al., 2021). In contrast, the majority of cognitive training programs have been designed to engage targeted areas of cognitive functioning (e.g., attention). With few exceptions (Noice and Noice, 2009; Noice et al., 2004), the tasks that make up the program are typically created specifically for cognitive training purposes (Ball et al., 2002) and may include strategies for improvement (Rebok et al., 2007). As programs developed in the laboratory – albeit based on principles of brain plasticity (Smith et al., 2009)– the activities are typically not common, familiar, or long-standing. Studies of CT programs have tended to look at the influence of specifically designed interventions on neuropsychological test performance (Hampshire et al., 2019; Rebok et al., 2007) and in some cases included everyday activities (Rebok et al., 2014; Willis et al., 2006). There has also been a great focus on the near transfer and far transfer of CT programs to neuropsychological test results (Gobet and Sala, 2023). In sum, epidemiological studies have tended to examine the association of real-world cognitive activities with cognitive decline and dysfunction (diagnoses that employ neuropsychological test data). CT programs have - by and large - studied the association of laboratory-developed tasks with neuropsychological test data.

Due to this noteworthy gap between the methods and results of epidemiological studies and CT programs, we reviewed the methods of epidemiological studies to develop a CT program, that had a basis in real-world activities, but that could be utilized in an intervention study context (e.g., clinical trial). We began with the early work on late-life cognitive activity by Wilson et al. (1999). Wilson et al. (1999) took seven basic activities (watching television, listening to the radio, reading a book, reading a magazine, reading a newspaper, playing games such as cards, checkers, crosswords, or other puzzles or games, and visiting a museum) that were determined to have “information processing central to it,” and had study participants rate the items on a 5-point scale regarding how frequently they engaged in them. For all of the activities, with the exception of visiting museums, participants were then asked to provide information on subtypes of activities, such as which section of the newspaper they read (Wilson et al., 1999). Wilson et al. (1999) also formed a panel of raters (10 doctoral psychologists and 20 lay persons) to estimate the level of cognitive intensity involved in each one of the seven basic activities and each subtype generated for the six basic activities (not visiting a museum). In the past 25 years, these seven basic activity items have been used in multiple studies and associated with better cognitive function, and slower rate of cognitive decline (Wilson et al., 2012) in diverse cohorts (Wilson et al., 1999; Marquine et al., 2012) and provided evidence against the reverse causation claim (Wilson et al., 2013; Wilson et al., 2021; Krueger et al., 2023).

As the field struggles to define the construct of cognitive activity as intervention, the theater arts, including improvisational theater, have shown promise in improving the well-being of older adults. Noice et al. (2004) planted the original seeds of promise that a structured theater arts program could improve the cognitive functioning of older adults in small, yet meaningful studies (Noice and Noice, 2009). Improv, as it is applied in the service of psychological constructs, draws upon the historical definitions of improv and is applied within the context of mental health intervention to address a specific psychological construct. The work of Viola Spolin is described as “each game is focused on a problem that the group of players should solve via playful experience (Sills and Sills, n.d.).” More recently, as mapped out by Keisari et al. (2024), small studies using improvisational training or improv have provided evidence for increased attentional abilities in older adults. Specifically, in a small study of older adults, 71–98 years old, engaging in an improv exercise, demonstrated improved attentional abilities compared to a movement-only control group (Keisari et al., 2022). Indeed, improvisational training has been applied in other settings to improve creative and divergent thinking (Felsman et al., 2020; Hainselin et al., 2018), but not yet in older adults on a large scale in research.

Given the lack of effective and efficacious CT programs and the promise of improv, we sought to reconcile the difference in methodology between epidemiological findings and targeted CT programs. Drawing upon the recommendations of Green et al. (2019), we describe a feasibility study that we conducted to test the primary hypothesis that improv exercises would be recognized as a form of cognitive activity by experts and trainees in the field of neuropsychology, and the secondary hypothesis that improv exercises can be codified and assembled to serve as a CT program. We modeled the process after Wilson et al. (1999) and engaged participants in improv exercises, thereafter asking them to rate each exercise on the cognitive skill they tapped. As such, we have begun the process of establishing construct validity for a CT program that can be used in future clinical trials with older adults.



Materials and methods


Participants

Participants were invited to participate in the study via neuropsychology listservs and email solicitations to clinical psychology training departments that had neuropsychology as a specialty. Participants were included if they identified as neuropsychologists or neuropsychologists in training. There were no exclusion criteria. Participants were given the option of coming to one of two sessions held in a conference room of the sponsoring hospital. They completed a one-page demographic sheet that queried, age, gender, race, and ethnicity, stage of training (e.g., board-certified neuropsychologist, trainee), number of years in practice, and improv/theater training experiences. All participants received three professional continuing education units (CEUs) and a gift card for $50 to help with transportation costs.

Nine neuropsychologists and four neuropsychologists-in-training participated in this study. Please see Table 1 for participant characteristics. The majority of participants were improv-naïve, with four participants (31%) indicating they had taken an improv class previously and two of those four endorsing other theater training.


TABLE 1 Participant characteristics.
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Improv exercises

In the broader theater arts and improv lexicon there are hundreds, if not thousands, of “games” that could be conceptualized as improv exercises. These exercises are based on philosophies, training techniques, and ideas described in noteworthy publications from leaders of modern-day improv (Spolin, 1999; Johnstone, 2007) and further elaborated in numerous publications in the last two decades (Levy, 2005; McGehee, 2007; Amador, 2018). We worked to select exercises that are commonly used in improv education and improv community performance settings. Authors (KRK, JW, who have a background in psychological assessment and improv) reviewed a wide range of short-form improv exercises that could be demonstrated in a group setting and conceivably be mapped onto five of the six neurocognitive domains, as defined in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (American Psychiatric and Association, 2013). We chose to use this framework of neurocognitive domains because the DSM-5 is widely used, comprehensive, and detailed. The DSM-5 (2013) defines six neurocognitive domains and several corresponding subdomains in relation to neurocognitive disorders. They are:


1.Complex attention (sustained attention, divided attention, selective attention, processing speed),

2.Executive function (planning, decision making, working memory, responding to feedback/error correction, overriding habits/inhibition, mental flexibility),

3.Learning and memory (immediate memory, recent memory, very-long-term memory, implicit learning),

4.Language (expressive, receptive),

5.Perceptual-motor (visual perception, visuospatial construction, perceptual-motor, praxis, gnosis), and

6.Social cognition (recognition of emotions, theory of mind).



We created a list of possible exercises and categorized them under one of the first five cognitive domains listed above. Since social cognition encompasses a large and important number of abilities and is often evaluated separately from the other more traditional cognitive domains, we chose to limit our study to the first five cognitive domains. Undoubtedly, the effect of improv on social cognition merits its own study.

Since there is variability in how improv exercises may be taught and carried out, we drafted descriptions of the exercises in order to standardize our understanding and ultimate execution of the exercise, as well as to allow others to reproduce this study. The lineup that was administered in the intervention was as follows: (1). Name game, (2). Red ball, (3). Wind-Rewind, (4). Zip Zap Zop (all with sliding clap), (5). Pass the look, (6). Buzz, (7). Receiving circle, (8). Picture description, (9), Object work introduction, (10). Zip, Zap, Zop (Blade, Blade, Clap), (11). Labeling, (12). Category Patterns, (13). Two-part words, (14). Mind Meld, and (15). Yeah/Boo. Please see Supplementary Table 1 for descriptions.



Rating sheets

Participants were given a rating sheet with the 20 subdomains of cognitive abilities listed below each of the corresponding cognitive domain. For each exercise, participants rated each subdomain on a scale of 0 (not engaging the subdomain at all) to 6 engaging the subdomain in a full and complete manner). Participants were asked to rate the exercise immediately following their participation in the exercise to maximize their recollection of the details of the exercise. Participants had access to the DSM-5 descriptions of cognitive subdomains to reference as they conducted their ratings.



Intervention

At each of the two sessions, we had the main interventionist (KRK) along with an assistant (CS, DL) who demonstrated the exercises and facilitated leading the participants in the exercises. Participants were instructed that they were serving as a panelist on a panel of experts who would rate each exercise on the cognitive ability tapped by the exercise. They were instructed to do so in an independent manner. Following the intervention, rating sheets were collected and participants engaged in a debriefing session. Participants were given a chance to reflect on the experience of engaging in improv exercises as a form of cognitive activity. The study was approved by the Institutional Review Board of the Cook County Health and Hospital System.



Statistical analyses

We calculated descriptive statistics of the participant demographic characteristics. We also calculated the mean, standard deviation, and range for each of the cognitive abilities or subdomains, per improv exercise. We examined statistical consistency in ratings in several ways. First, we were interested in whether the participants would classify the individual exercises into domains in the same way as the authors. To this end, we used Cohen’s kappa, to estimate concordance between authors’ classification of exercises into domains and the participants’ classification of exercises into domains (based on subdomain ratings). Secondly, we were interested in the consistency of raters of the subdomains tapped by each exercise. To this end, we employed intraclass correlations (ICC) to examine the variability in rating attributable to the subdomain (versus rater) of each exercise. In other words, the intraclass correlation (ICC) by exercise measures the percent of the variability in rating attributable to the subdomain for each exercise. If most of the variability is due to the subdomain, as opposed to being due to the rater, there will be a high ICC or high consistency. Finally, we measured the consistency of raters of the exercise targeting each subdomain. We employed ICC to examine the variability in rating attributable to the exercise (versus rater) of each subdomain. If most of the variability is due to the exercise, as opposed to being due to the rater, there will be a high ICC or high consistency. Statistical analyses were conducted in R Core Team (2024).




Results


Participants

Qualitatively, during the debriefing session, participants overall expressed having enjoyed the exercises and experiencing positive feelings regarding taking a closer look at how cognitive activities correspond to cognitive domains.



Ratings of improv exercises

First and foremost, we wanted to know if our participants would see the exercises as a form of cognitive activity, that is, exercises that use a high degree of information processing, as defined by Wilson et al. (1999), and were able to rate the exercises as tapping cognitive functions. Participants completed all items on all rating sheets and there were only two missing data points, presumably due to unintended omissions.


Activation of subdomains across exercises


Ratings indicating strong engagement of subdomains

For each exercise, we identified the cognitive ability or subdomain that received ratings with the highest mean. In Table 2, we list for each exercise the cognitive subdomain with the highest mean rating. We also provide standard deviation and range of ratings, as markers of the level of variability of ratings among participants. Following the highest mean is the ability with the second highest mean rating and then any rating that was 3.0 or greater. For a listing of all of the ratings, please refer to the Supplementary Table 2.


TABLE 2 Improv exercises and the corresponding cognitive ability with the highest mean ratings and the lowest mean ratings (shaded).
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Ratings indicating weak engagement of subdomains

While one or more clear high means of 3.0+ emerged for each exercise, the remaining subdomains ranged from 0 to 2.9. A mean rating of 0 for any subdomain was rare but occurred for visual construction (N = 4), long-term memory (N = 1), and perceptual motor (N = 1). The variability of ratings is depicted in Figure 1, where the cognitive domain is listed, followed by the subdomains along the x-axis. The subdomain box plots are based on the participant ratings, while the domain box-plot is an average of the subdomain ratings.


[image: image]

FIGURE 1
Improv exercises and cognitive domain ratings.





Variability in ratings across exercises

Different patterns of ratings emerged for different exercises as demonstrated in Table 2. We can illustrate this finding with two exercises as examples. The Wind-Rewind game was rated by participants most highly in immediate memory (M = 5.09; sd = 1.3), followed by recent memory (M = 4.1; sd = 1.6) and working memory (M = 4.0, sd = 1.4), and having the lowest load on visuospatial construction (M = 0, sd = 0), followed by very long-term memory (M = 0.2, sd = 0.6) and perceptual motor (M = 0.2, sd = 0.6). In contrast the Picture Description exercise was rated highest by participants as engaging very long-term memory (M = 4.5; sd = 1.9), expressive language (M = 4.2; sd = 1.7) and receptive language (M = 3.1; sd = 1.6), and lowest on error correction (M = 0.3; sd = 0.9) and inhibition (M = 0.2; sd = 0.6.

In looking at the consistency of ratings, results were mixed. ICC values are most commonly interpreted as follows: less than 0.5 suggest poor reliability, values between 0.5 and 0.75 suggest moderate reliability, values between 0.75 and 0.9 suggest good reliability, and values greater than 0.90 suggest excellent reliability (Koo and Li, 2016). In our study, we found approximately 50% of the consistency of ratings of exercises were good, the other half were poor. Approximately one-third of the ratings of subdomains were good and the rest were poor. See Table 3 for ICC for exercises and subdomains.


TABLE 3 Intraclass correlations (ICC) among exercise ratings and domain ratings.
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Concordance between authors’ ratings and participants’ ratings

Participant ratings of the main cognitive domain tapped in the improv exercises were generally consistent with the author’s original conception of the exercise. Participants’ ratings of 12 of the 15 exercises, based on the highest mean, matched the authors’ ratings. The discordantly rated exercises were Category Patterns, Two-part Words, and Mind Meld. In one of these discordantly rated exercises (Mind Meld), the second highest domain rating from participants matched the author’s original rating. Overall, the estimated concordance between participant and author ratings, using Cohen’s kappa was 0.769, an indication of a “moderate” concordance (McHugh, 2012).




Discussion

We engaged neuropsychologists and neuropsychologists-in-training in 2.5 h of improv exercises and found that all of the participants regarded the improv exercises as a form of cognitive activity that engaged several specific cognitive abilities. While there was considerable variability in ratings among the subdomains, participant ratings were overall consistent with the authors’ original conceptualization at the domain level. This paper is the first to assess the cognitive processes involved in improv exercises with expert raters.

We found robust evidence for our primary hypothesis as participants rated all of the exercises as engaging multiple cognitive abilities. We established consensus of ratings by examining the highest and the lowest means for each subdomain within each exercise. We found that within each exercise high means, low means, and mid-means emerged, providing evidence that participants perceived individual exercises to engage certain subdomains of cognitive abilities to a high degree, and other subdomains, to a low or null degree. Mid-means also emerged in some exercises, suggesting that the exercises tapped several subdomains simultaneously to a variable degree. As measured by ICC, consistency of ratings was mixed, with only 50% of the exercise ratings and 33% of subdomain ratings receiving designations of “good.” There may be several reasons for this finding. Low consensus of the cognitive load at the subdomain level may have been due to our inability to adequately convey the rating task to all of our participants. Alternatively, the mixed ratings may be due to the complex nature of human activities – that simultaneously tap multiple domains. Or perhaps the mixed ICC findings lie in the lack of consensus in the field as to ecological validity of cognitive domains/subdomains. Attempting to obtain concordance in ratings of activities that tap specific cognitive ability was ambitious and is a process that requires further refinement in future studies. In fact, there is little to no information available on this type of concordance from other CT programs. Conversely, the fact that the improv exercises potentially engaged multiple domains simultaneously may be an indicator that improv is a rich source of cognitive activity. The acknowledgment of improv as a cognitive activity holds, despite our inability to have a high level of agreement on the intensity of information processing for specific cognitive subdomains.

A noteworthy finding is that 11 out of 15 of the exercises were rated as having a higher-than-average mean in sustained attention. Sustained attention was defined as “Maintenance of attention over time (e.g., pressing a button every time a tone is heard, and over a period of time).” (American Psychiatric and Association, 2013). Sustained attention is a cognitive ability that is essential to daily living and susceptible to changes as we age (Staub et al., 2013), and in turn may affect other cognitive abilities (Vallesi et al., 2021). Furthermore, deficits in sustained attention may be able to differentiate individuals without dementia from those with dementia (Manuel et al., 2019). In this sense, a CT program loads heavily on sustained attention may have a positive impact on sustained attention, and in turn on other cognitive abilities. As is the nature of improv, certain exercises are often learned and then initially executed slowly, until proficiency builds. As soon as there are signs of proficiency of an exercise, the speed is increased. This is believed to be a technique that aids actors on stage “think on their feet” and learn to respond quickly. It is no surprise, then that processing speed was the cognitive subdomain that had the second number of high means (N = 8). Similarly, this bodes well for the establishment of a CT program, as slowed processing speed is one of the cognitive abilities that is most often found in normal aging (Wilson et al., 2002). On the other hand, participants found that the exercises did not tap visuospatial construction abilities or at best minimally. In summary, the improv exercises were rated as covering a wide range of cognitive abilities with a high demand on sustained attention and processing speed, but low requirements for visuospatial construction abilities.

Similar to Wilson et al. (1999), we chose activities that were practiced on a regular basis by people for reasons other than cognitive health, but that were hypothesized to be related to cognitive health. We differ from Wilson et al. (1999) in that improv exercises are typically practiced in the context of theater arts, which requires specialized training. Like Wilson et al. (1999), we surveyed expert panelists regarding the items of interest in a standardized manner so that we would be able to reproduce our proposed intervention program.

Our approach differs from computerized cognitive training (CCT) approach that creates computer exercises to target specific areas of cognitive functioning. According to the website of BrainHQ, one of the widely applied CCT programs, Michael Mezernich, PhD (Mezernich, 2023) describes how his team developed Brain HQ’s exercises, “There are several different elemental skills, or abilities, or dimensions of your operations that need to be refined. And there’s a relatively large literature in psychophysics — the study of human perception and recognition — that we draw on. Then, we create tasks that apply these rules of brain plasticity so that we can efficiently drive improvements in the machinery of the brain.” In contrast to these goals of CCT development, our goal was to explore the cognitive activity potential of a rich theater art, which could also address social and psychological outcomes simultaneously. Improv exercises are largely conducted in supportive group settings, in contrast to CCT programs that are designed to be completed individually. It might be because of this supportive group format that improv exercises lend themselves to help create human bonding (Keisari et al., 2024). It is also important to acknowledge that engaging in improv exercises has few side effects for the individuals, although occasional frustration may be one potential side effect. When frustration does arise, it can be leveraged into a training opportunity. Improv exercises can be conducted in many environments without any special technology and with different numbers of participants, from 1 to 20+, with an ideal number between 6 and 12 persons. The exercises can be adapted, scaled, and delivered in diverse intervention contexts including school and outpatient-based mental health settings (Ellis et al., 2020) or inpatient/partial hospital settings (Winer et al., 2018). In general, the exercises in our study can be adapted for different cognitive capacities, by adjusting the speed of instruction, number of practice trials, and content of suggestions. For example, for an exercise that involves more physical - compared to verbal – action, such as “Red Ball” the instructions can be explained and practiced as many times as necessary. Having a savvy assistant helps to convey the exercises for groups of persons with variable cognitive abilities. Improvisers who lead are adept at shifting expectations to meet the group’s dynamic, so ideally this is a built-in quality of the execution of any session. For exercises that are designed to generate new verbal ideas, such as “Category Patterns,” the suggestions may vary based on group. In groups of older adults, where some cognitive decline is known or suspected (e.g., preclinical and early mild cognitive impairment), requesting suggestions related to the immediate environment (e.g., reasons to come to a library) or personal preference are desired (e.g., your favorite dessert). In groups of adults for whom a high level of cognitive ability is more certain, suggestions can be bolder (e.g., their favorite character in a fiction book). While this study has a focus on cognitive training for persons without a diagnosis of dementia, we realize that many groups of older adults may include a range of cognitive abilities. Future work in this area may benefit from familiarity with the distinct, but related work using improv with persons with dementia (Zeisel et al., 2018) and using improv to enhance the experience of caregivers for persons with dementia (Kemp et al., 2024).

Considering theater art exercises in the context of cognitive and affective health is not without precedence. Noice et al. (2004) found that after a 4 weeks theater training intervention community-dwelling older adults demonstrated significantly better cognitive function in recall and problem-solving, and enhanced psychological well-being compared to the no-treatment control group. In a second study, Noice and Noice (2009) found similar cognitive and emotional gains in a group of older adults living in subsidized retirement homes. Noice and Noice (2009) points out that their acting intervention differs from the other short-term training programs in that their training does not directly target performance on the test measures, suggesting that a less direct training program may provide answers to the field. Indeed, there may be additional reasons to employ improv exercises with older adults since they provide a highly social context. This aspect is increasingly important, at a time when social isolation and loneliness are considered epidemic in the United States (Office of the Surgeon General, 2023). Furthermore, we have reason to believe that improv interventions may reduce symptoms of depression and anxiety (Krueger et al., 2017), although this has not yet been studied in cohorts of older adults.

Our study has several strengths. We were able to explore a target (improv exercises) for a CT program that examined activities that are practiced for reasons other than dementia prevention while outlining a system for these activities to be studied in clinical trials. We provide evidence for a list of improv exercises that may be considered cognitive activities and can be further studied. We had raters consider subdomains of cognitive abilities, as we know that subdomains even within the same cognitive domain may tap disparate abilities. Therefore, a summary measure of subdomains (e.g., a domain) may lack meaning in this context. The substance of our program, improv exercises, are vibrant, interesting, and naturally structured in such a way that participants engage readily in them. Our study may also help to identify the appropriate skills needed to train health professionals who work with older adults (Chan et al., 2023). More widely, this study could help future improv research to choose the exercises to include in their workshop programs.

Our study also has limitations. We used one conceptualization of cognitive abilities or subdomains (American Psychiatric and Association, 2013), that is comprehensive and widely used; however, there may be other conceptualizations that lend themselves to this task. For example, we might have been able to simplify the process by only rating domains used in research on aging (e.g., episodic memory, semantic memory, perceptual speed, verbal fluency, working memory and visual spatial ability, Krueger et al., 2009) and future iterations may consider this. Although we engaged participants in a wide range of improv exercises, exercises that engage visuospatial constructional abilities were lacking. Our results are limited to the feasibility of this concept and to fully understand the potential of improv exercises as a CT program, this will need to be tested in a randomized clinical trial, with a larger number of participants, in future research. This paper is a first step toward better identification of cognitive processes involved in improv. We hope it will help future research groups and improv facilitators to build their programs and assess them accordingly.



Conclusion and future directions

Improv exercises were regarded as cognitive activities, activities that engaged multiple cognitive domains by informed participants. As such, improv exercises hold promise for the field of brain health among older adults and these results should encourage future studies that improve upon the fidelity of this study. For instance, specific time limits on individual exercises should be defined; domains/subdomains should be pruned and more attention should be given to training raters. Intervention studies, including larger clinical trials, are needed to evaluate if cognitive function improves following participation in an improv-based cognitive activity intervention, determine optimal dosing, and evaluate what gains, if any, are maintained over time.
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Exercise ICC Domain
Name game 0.6 DivAtt
Red ball 0.48 SelAtt 0.37
Wind-rewind 0.69 ProSpeed 0.51
Zip Zap Zup (all clap) 0.48 Planning 0.32
Pass the look 0.41 DecMak 0.25
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Labeling 0.58 RecenMem 0.33
Category patterns 0.65 LongMem 0.56
Two-part words 0.48 Implicit 0.16
Mind meld 0.44 ExpressL 0.64
Yeah/boo 0.53 ReceptL 0.47
- VisPerc 0.27
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= PercMoto 0.53
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- DivAtt 0.47
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Red ball
M (sd) range

Wind-rewind
M (sd) range

Zip Zap Zop
all clap
M (sd) range

Pass the look
M (sd) range

Buzz
M (sd) range

Sustained attention

3.8(1.0) 2-5*

3.9(1.1)2-5

45 (1.1)2-6

4.4(1.0) 3-6

3.6(1.2)2-6

4.2(12)2-6

Divided attention

3.2(2.0) 0-6

Selective attention

Processing speed

4.1(1.3)1-6

3.2(1.4) 1-5

4.1(1.4) 2-6

32(1.3) 1-6

Planning

Decision making

Working memory

4.0 (1.4) 2-6

4.3(12)2-6

Error correction

Inhibition

0.4 (0.5) 0-1

3.2(1.8) 0-6

Mental flexibility

Immediate memory

4.2(1.7) 0-6

3.6(2.1) 0-6

5.0(1.3)2-6

3.2(1.7) 1-6

Recent memory

4.1 (1.6) 0-6

Very long-term memory

0.1(0.3) 0-1

0.08 (0.3) 0-1

02(0.6)0-2

0(0)0

0.1 (0.3) 0-1

Implicit learning

Expressive language

Receptive language

Visual-perception

Visuo-construction

0(0)0

0.1(0.3) 0-1

Perceptual-motor

Gnosis

0.2 (0.6) 0-2

0.2 (0.4) 0-1

*The ability or subdomain with the highest mean rating, the second highest mean rating and all of the abilities with ratings of 3.0 and higher were listed in the table. The shaded cells represent the ability or subdomain with the lowest mean values.
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Mean (SD) 42 (13)
(Range in years) (26-62)
Female gender 8(62%)
Non-Hispanic white 10 (77%)
Non-Hispanic black 1(7.7%)
Non-Hispanic Asian 1(7.7%)
Hispanic 1(7.7%)
Years practicing

Mean (SD) 8(10)
(Range in years) (0-30)
Board certified neuropsychologist 4 (31%)
Practicing neuropsychologist 5(38%)
Neuropsychologist in training 4 (31%)

Mean (SD); n (%).
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