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Purpose: Despite widespread clinical use for over four decades, the precise cognitive constructs assessed by the Allen Cognitive
Level Screen (ACLS) remain unresolved. This scoping review examines quantitative relationships between ACLS scores and
standardized cognitive assessments to clarify which cognitive abilities the ACLS captures and inform its integration alongside
traditional cognitive evaluations.

Methods: Following Arksey and O’Malley’s framework, we searched five databases (PubMed, Embase, Web of Science, CINAHL,
PsycINFO) from inception through December 2025. Studies were included if they reported empirical data from clinical populations, used
any ACLS version, included standardized cognitive measures, and reported correlation analyses. Two independent reviewers screened 222
records. Cognitive measures were classified into nine domains based on Lezak’s neuropsychological taxonomy. Correlation strength was
categorized according to Cohen’s conventions: weak (r < 0.30), moderate (0.30 < r < 0.50), or strong (r > 0.50).

Results: Twenty-four studies, encompassing 1951 participants across six diagnostic groups, met the inclusion criteria. Of 117
quantitative relationships examined, 73.5% were statistically significant. The ACLS showed the strongest associations with global
cognition, social cognition, and executive function, with significance rates ranging from 81.5% to 94.7%. Associations were
comparatively weaker across memory, visuospatial, and orientation domains, ranging from 33.3% to 50.0%. Correlation patterns
varied across populations and ACLS versions, with only one study examining the current ACLS-6.

Conclusion: The ACLS demonstrates reliable associations with integrated cognitive processes, particularly global functioning,
executive abilities, and attention-processing capacities, rather than discrete cognitive components. These findings suggest the ACLS
may reflect observable patterns of sensorimotor information processing during purposeful activity. Clinicians should therefore interpret
ACLS results as a complement to, rather than a substitute for, traditional domain-specific cognitive assessments, particularly when
precise differentiation of cognitive deficits is required for treatment planning. Critical gaps in structural validity research and ACLS-6
which currently constrain definitive conclusions regarding the instrument’s construct validity.
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Introduction

Cognition encompasses the mental processes through which individuals acquire, process, store, and utilize information to
guide behavior." In clinical psychology and psychiatric practice, cognitive assessment serves critical functions including
establishing diagnosis, predicting functional outcomes, and informing treatment plan.” Laboratory-based neuropsychological
assessments have established distinctive cognitive profiles across clinical populations. Individuals with schizophrenia
spectrum disorders typically demonstrate executive dysfunction and working memory impairments,® dementia involves
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progressive memory and visuospatial deterioration,* substance use disorders associate with compromised executive control,’
and cerebrovascular accidents affect domain-specific functions in approximately 80% of survivors.°

However, mounting evidence reveals a persistent dissociation between neuropsychological test performance and
everyday functional abilities, what researchers term the “capacity-performance gap”.”® This reflects the fundamental
difference between measuring discrete cognitive capacities in controlled conditions versus evaluating integrated perfor-
mance in naturalistic contexts.’ Clients may perform adequately on standardized tests yet struggle with daily activities,
while others with substantial test deficits demonstrate surprising functional competence through compensatory strategies.
Multiple factors moderate this translation, including motivation, emotional regulation, environmental support, task
familiarity, and metacognitive awareness.® This unpredictability challenges practitioners to develop targeted occupation-
based interventions, allocate support services, and make informed placement decisions.

Recognition of the limitations has driven occupational therapy’s emphasis on functional cognition, cognitive
processes as they manifest within meaningful activities.'®'" Rather than quantifying isolated capacities, occupational
therapy employs “top-down” assessment methodologies prioritizing observation of actual task performance.'? This
approach directly addresses: “What can this person actually accomplish in daily life?” For multidisciplinary teams,
functional cognitive assessment bridges the gap between neuropsychological data and intervention planning, providing
actionable information about task demands, environmental modifications, and support requirements.

The Allen Cognitive Level Screen (ACLS), grounded in the Allen Cognitive Disabilities Model (ACDM) pioneered
by Claudia Kay Allen in the late 1960s, represents one of the earliest systematic attempts to integrate cognitive
assessment with functional task analysis.'*'> The ACLS employs performance-based methods using leather-lacing
and additional activities to observe how individuals process sensorimotor information during tasks. ACLS is a series
of standardized craft-based tasks that observe the sensorimotor information processing system, specifically how a person
attends to sensory cues (Input), processes cues (Throughput), and executes voluntary motor actions (Output). Earlier
versions (ACLS-1 through ACLS-5) relied on leather-lacing stitches of increasing complexity; ACLS-6 introduced
additional tasks at each level to provide complementary ways to demonstrate performance.'

The ACLS is administered by trained occupational therapists, who observe and score the individual’s performance on
standardized stitching tasks corresponding to Levels 3 through 5 of the Allen Cognitive Level (ACL) scale: the running
stitch reflects Level 3, characterized by the processing of linear information through repetitive motor responses; the whip
stitch corresponds to Level 4, requiring the processing of classification information through goal-directed behavior and
imitation of demonstrated procedures; and the single cordovan stitch aligns with Level 5, demanding the processing of
tangible information through independent problem-solving and perception of surface and spatial relationships. (Table 1)
The resulting ACL score assists occupational therapists in determining the level of environmental support or caregiver
assistance an individual may require in daily living.'*'>

The ACLS has been extensively utilized across mental health, geriatric, and neurological settings. A recent
U.S. national survey of occupational therapy practitioners revealed the ACLS (15.2%) as the most widely used
standardized functional cognitive measure when evaluating cognition in adults.'® Clinicians use ACL scores to match
task demands to cognitive capacity, design environmental modifications, and establish realistic goals. The ACLS has
evolved considerably over four decades. Initially questioned regarding face validity issue, like whether leather-lacing
could predict generalized competence,'® the assessment was reconceptualized to evaluate “capacity to learn other
visuomotor tasks”,'” then broadened to measure “best ability to function”,'® and ultimately refined to focus on
“functional cognition”.'*'” The current version, ACLS-6, positions the assessment as observing “effects caused by
aroused attention in several actions” while indicating “quality of information processing and global functional ability”.'*

Despite widespread clinical adoption, fundamental questions remain unresolved regarding what the ACLS actually
measures. The ACDM proposes that function reflects the brain’s information-processing capabilities, as observed when tasks
engage attention through sensorimotor cues,'® yet empirical validation of this theoretical foundation remains limited.
A recent scoping review found ACLS scores correlate strongly with functional capacity (89% of tasks) but less consistently
with real-world adaptive performance (64% of activities),?’ suggesting that the cognitive dimensions captured by the ACLS

may differ across levels of functional performance, with its precise measurement construct warranting further investigation.
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Table | Allen Cognitive Levels®

Linear Information

ACL 4
Classification

Information

ACL 5
Tangible

Information

ACL 6
Abstract

Information

objects in different linear relationships. Most actions are
repetitive and done with the grasp and pinch of the dominant
hand. The non-dominant hand may not be used much.
Habitual actions are done automatically.

Classification information is used for grouping two or three
actions (steps) by matching striking features in order to form
a concept of an activity. The concept of being done or
finished guides performance and signifies the end. The
person only attends to what is in front of them to look at or
to touch.

Tangible information uses visual patterns, surface appearance
and spatial properties (how things fit in spaces) and their
effects for solving a problem in the physical environment.
Attention is captured by using trial and error and by

anticipating what might happen to tangible information.

Abstract information uses words to describe ideas, rules,
theories, principles, emotions, and thinking in hypothetical
scenarios. Words are used in the absence of material

objects.

ACL level Definition Clinical Examples

ACL | Sensory information is used for sensing strong sensory cues When a caregiver speaks warmly and gently touches the

Sensory (hearing, seeing, touching, tasting, smelling), choosing person’s hand, the person turns their head toward the sound

Information between different sensory information, and tracking sensory and briefly tracks the movement; bold sensory input
sources. captures momentary attention, but no voluntary action with

objects occurs.

ACL 2 Movement information is used to choose between different | The person attends to movement cues from their own body

Movement postures, such as sitting, standing, and walking. and chooses to stand, walk forward, or sit; when placed in

Information a wheelchair, they may repeatedly propel it forward, as

verbal instructions do not direct action and objects in the
environment are not attended to.
ACL 3 Linear information is used for manual actions and placing On the ACLS running stitch, the person attends to the linear

path of the lace and repeats the over-under motion with the
dominant hand while the non-dominant hand remains
passive; similarly, when supplied with laundry items, they
grasp and stack objects in a row, but action stops once the
items are removed from view.
On the ACLS whip stitch, the person attends to the visible
features of the demonstrated stitch and imitates the two-
step wrapping and pulling action; performance stops when
the lace runs out, as the absence of tangible material ends
the concept of doing, and a garment placed in a drawer is not
retrieved because it is out of sight.
On the ACLS single cordovan stitch, the person attends to
the spatial relationship between the lace and the holes, tries
an action, observes the visible result, and adjusts accordingly
until the correct pattern emerges; in daily activities, they can
notice and fix a cupboard door that does not close properly
through trial and error, but do not attend to non-visible
consequences such as the cost of replacement parts.
The person attends to spoken or written words and uses
them to reason through hypothetical situations; when
discussing a future discharge plan, they can weigh options,
anticipate consequences, and revise their thinking in

response to verbal feedback alone, without requiring any

objects or demonstrations to be present.

Notes: *To be used with the Allen Cognitive Disability Model (part of the Allen App). Reprinted from Allen App.'*
Abbreviation: ACL, Allen Cognitive Level.

Critically, it remains unclear which specific cognitive domains the ACLS taps, and whether these craft-based tasks

accurately reflect what individuals can do in daily life. This scoping review therefore examines published research on

correlations between ACLS scores and cognitive domain assessments to clarify what cognitive abilities the ACLS

measures. By synthesizing evidence across diverse populations, cognitive measures, and ACLS versions, this review

aims to strengthen the theoretical foundation of functional cognitive assessment and provide practical guidance for

clinicians integrating the ACLS into comprehensive evaluations.

Materials and Methods

Design

Scoping reviews are effective when research is still in development. Given variation in cognitive measure across studies,

we required a more comprehensive approach. This method enables us to map what’s out there and identify the types of
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evidence that exist.>' We followed Arksey and O’Malley’s framework to examine peer-reviewed literature on relation-
ships between the ACLS and cognitive assessments.

Stage |: Identifying the Research Question

Our primary question was:

What is known from published, peer-reviewed literature about quantitative relationships between scores on the ACLS (and its
variants) and performance on measures of cognitive function across different populations?

Stage 2: Identifying Relevant Studies

We searched five databases (PubMed, Embase, Web of Science, CINAHL, and PsycINFO) from inception through
December 2025 using the following search term: (“Allen Cogn*”). Database-specific syntax was applied accordingly.
The Allen Cognitive Network Bibliography helped identify potentially missed literature. Manual searches of developer
Claudia Kay Allen’s publications revealed two studies that were embedded within the Loewenstein Occupational

Therapy Cognitive Assessment (LOTCA) psychometric research.?*

Stage 3: Study Selection

We followed a systematic screening process with two independent reviewers (G.-H. Liu and T.-C Pan). As shown in
Figure 1. First, we screened all titles and abstracts against our eligibility criteria. The study selection process included the
removal of duplicates. Studies moved to full-text review if they appeared to meet inclusion criteria or if eligibility was
unclear from the abstract. During full-text review, we documented reasons for exclusion. Disagreements were resolved
through discussion, with a third reviewer available for consultation if consensus could not be reached.

Our inclusion criteria required studies to: (a) be published in peer-reviewed journals in English, (b) include participants
from clinical populations, (c) report empirical data using any ACLS version, as each version represents a refinement of the
same underlying cognitive disabilities model and measures the same six-level cognitive continuum,'*'* and (d) include at
least one standardized cognitive measure. We excluded studies that focused solely on functional outcomes without cognitive
measurement. Conference abstracts, and dissertations sources were also excluded.

After full-text assessment of 110 articles, 88 were excluded for the following reasons: non-research articles (n = 30),
studies that did not include cognitive assessment in the variables (n = 29), full text not available (n = 13), intervention-
based studies (n = 12), non-English publications (n = 2), and studies with no correlational analysis (n = 2). Combined
with two additional studies identified through manual searching, a total of 24 studies were included in this scoping
review.

This broad inclusion of diverse clinical populations and multiple instrument versions was intentional, aligning with
the scoping review’s objective to comprehensively map the available evidence and identify cross-cutting patterns across
the tool’s 40-year development.

Stage 4: Charting the Data

Data extraction captured study characteristics including authors, year, participant demographics, setting, ACLS version used,
and ACLS scores. Cognitive measures were extracted and classified into nine domains mapped onto Lezak’s neuropsycho-
logical taxonomy' and functional cognition concepts.'® Statistical results were categorized by correlation strength following
Cohen’s conventions:** weak (r < 0.30), moderate (r = 0.30-0.50), or strong (r > 0.50). Crucially, we accounted for the
directionality of scoring. For cognitive assessments where lower scores indicate better performance (eg., TMT-B, error
counts), a negative correlation with the ACLS (where higher scores indicate better function) represents a positive convergent
validity. These inverse relationships were interpreted as supporting the association between the constructs.

Global cognition captures overall cognitive performance across multiple functions. Since brain function is too
complex to be represented by a single score, this domain encompasses composite performance. Measures included the
Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment (MoCA), Intelligence Quotient (IQ) scores,
and LOTCA Total Score.
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Figure | Study Selection PRISMA Diagram.

Executive function involves the abilities needed for independent, purposive behavior, basically volition, planning,
purposive action, and effective performance. We included the Wisconsin Card Sorting Test (WCST), Trail Making Test
Part B (TMT-B), verbal fluency tasks, Prefrontal Symptom Inventory (PSI), LOTCA Thinking Operations, and various
measures of abstraction.

Attention/processing speed/working memory combines related but distinct abilities. Attention involves becoming
receptive to stimuli; processing speed refers to how quickly we perform mental and motor responses; working memory
temporarily stores and processes information to guide behavior. This domain included the Symbol Digit Modalities Test
(SDMT), Continuous Performance Test (CPT), Digit Symbol, TMT Part A (TMT-A), digit span tasks, reaction time
measures, and LOTCA Execution time.

Memory/learning covers retention and acquisition of information. Memory involves retaining and recalling previous
experiences, while learning represents acquiring and storing new information. We examined verbal learning tasks,
including the Hopkins Verbal Learning Test (HVLT), the Rey Auditory Verbal Learning Test (RAVLT), the Logical
Memory test, and the Perceptual Memory Task (PMT) factors.

Verbal and language encompass functions that process verbal and symbolic information. Core impairments include
difficulties with comprehending and formulating verbal messages. Measures included Verbal IQ, vocabulary tests, and
the Boston Naming Test (BNT).

Psychology Research and Behavior Management 2026:19 https: 5
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Visuospatial/perceptual involves integrating sensory impressions and processing complex visual patterns that cannot
be easily verbalized. We included Picture Arrangement, Picture Completion, the Hooper Visual Organization Test
(HVOT), and LOTCA visual and spatial perception subscales.

Visual-motor constructional/psychomotor skills encompass building and assembling activities where spatial form is
important, as well as motor response speed. Measures included Block Design, Object Assembly, the Beery-Buktenica
Developmental Test of Visual-Motor Integration (VMI), LOTCA visuomotor organization and motor praxis, and Finger
Tapping.

Social cognition involves the abilities necessary for effective interaction, including practical judgment and appro-
priate social conduct. We examined the Social Interaction Test (SIT), the Problem-Solving Verbal Reaction to Everyday
Problematic Situations (PVRS), the Cartoon Intention Inference Task (CIIT), and the Social Behavior Sequencing Task
(SBST).

Functional cognition refers to cognitive abilities as they manifest in daily tasks, examining an individual’s capacity to
perform essential tasks given their overall abilities, rather than just specific skills in isolation. Measures included the
Assessment of Motor and Process Skills (AMPS), Executive Function Performance Test (EFPT), and Allen Diagnostic
Module (ADM). Orientation simply refers to awareness of person, place, and time, assessed through the LOTCA
Orientation subscale.

Stage 5: Collating, Summarizing, and Reporting Results
We synthesized data both numerically and thematically, calculating the proportion of significant findings for each
cognitive domain to identify patterns across studies.

Results

Study Characteristics

Twenty-four studies published between 1988 to 2023 included 1,951 participants across six diagnostic groups (Table 2).
Outpatient psychotic spectrum disorders formed the largest group (7 studies, 635 participants), followed by inpatient
psychotic spectrum disorders (5 studies, 420 participants), elderly/neurocognitive disorders (4 studies, 372 participants),
substance use disorders (3 studies, 332 participants), neurological disorders (4 studies, 168 participants), and youth (1
study, 24 emotionally disturbed boys). Research was conducted in the United States (n=8), Spain (n=4), Israel (n=3),
Taiwan (n=3), South Korea (n=2), Australia (n=1), Hong Kong (n=1), Netherland (n=1), and Turkey (n=1). Sample sizes
ranged from 24 to 232 participants. A notable finding regarding assessment versioning emerged: studies were predomi-
nantly conducted using older ACLS versions, specifically ACLS-3 (n=10, 41.7%) and ACLS-5 (n=10, 41.7%), with only
minimal representation of ACLS-2 (n=3, 12.5%) and the current version, ACLS-6 (n=1, 4.2%).

Patterns of Correlations Across Cognitive Domains

Of 117 quantitative relationships examined between ACLS scores and cognitive measures, 86 were statistically
significant (73.5%). Figure 2 presents the proportion of significant findings and distribution of effect sizes across
cognitive domains. Detailed correlation data for all specific measures are provided in Supplementary Table S1.

Global cognition showed the highest proportion of significant correlations at 94.7% (18/19), with predominantly

strong effects (n = 11) and moderate effects (n = 7). The MMSE demonstrated strong correlations in six

25,27,29,36,38,40

studies and moderate correlations in three.*>**** The MoCA showed one strong®’ and two moderate

correlations.”®** Performance IQ, Full Scale IQ,*' and LOTCA Total Score showed predominantly strong to moderate
associations across studies.”*?*
Social cognition achieved 85.7% significant relationships (6/7), with predominantly moderate effects (n = 4), one
strong effect, and one weak effect. Significant associations emerged across the SIT,®> PVRS,** CIIT, and SBST.*?
Attention, processing speed, and working memory demonstrated 85.7% (12/15) significant relationships, with
balanced distribution across strong (n = 4), moderate (n = 4), and weak (n = 4) effects. The SDMT*? and Digit

131

Symbol®' showed strong correlations, while working memory measures including digit span tasks®' and Digits
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Table 2 Overview of Studies in the Scoping Review

Reference N Country Participant Characteristics Age Setting ACLS ACLS Score
(Mean £ SD/Range) Version | (Mean * SD/Range)
Outpatient Psychotic Spectrum Disorders (n = 7)
Velligan et al*® 110 United States Schizophrenia 357 +69 Clinical Research Unit ACLS-3 5.15 + 049
Secrest et al* 33 United States | Schizophrenia or schizoaffective disorder 479 (27-71) Veterans Affairs Outpatient Clinic ACLS-3 Not provided
Leung & Man?’ 122 Hong Kong Schizophrenia 45.1 £ 9.4 Community/Long-term Care ACLS-3 4.72 £ 0.61
Su et al®® 64 Taiwan Schizophrenia 329 +80 Outpatient Psychiatry Clinics ACLS-3 Not provided
Su et al®® 76 Taiwan Schizophrenia or schizoaffective disorder | Level 4:37.83 + 10.25 Outpatient clinic of the Hospital ACLS-3 Separated by group
Level 5: 37.73 + 9.28
Chiu et al® 110 Taiwan Community-dwelling individuals with 45.0 £ 10.1 Psychiatric Day Hospital ACLS-6 4.8 £ 0.5 (Stitching)
Schizophrenia 4.8 £ 0.3 (Copying)
Ozturk et al* 120 Turkey Schizophrenia 41.6 + 10.7 Psychiatry Outpatient Clinic ACLS-5 5.0 (Median)
Inpatient Psychotic Spectrum Disorders (n = 5)
Mayer' 40 United States Mixed psychiatric diagnoses 33.0£ 179 Acute Care Psychiatric Hospitals ACLS-2 4.8 (3.0-6.6)
David & Riley*? 71 United States Mixed psychiatric diagnoses Not specified General Hospital Psychiatric Unit ACLS-2 4.9 +0.85
Penny et al*? 55 United States Mixed psychiatric diagnoses 383 % 137 Inpatient Psychiatric Units ACLS-3 Not provided
Ziv et al** 6l Israel Major Depressive Disorder 73.0 £ 93 Community/Ambulatory Clinic ACLS-3 4.58 + 0.65
Schubmehl et al*® 193 United States Acute psychiatric inpatients (mixed 372 £ 144 Acute Psychiatric Hospital ACLS-5 43 £ 04
diagnoses)
Elderly (Neurocognitive Disorders (n = 4)
Kehrberg et al® 83 United States Alzheimer’s Disease 745 + 85 Medical Center/Community ACLS-3 151 £ 11.8
Roitman & Katz®’ 55 Israel Non-disabled, independently living older 786 =+ 48 Community ACLS-3 543 £ 0.25
adults

Park et al®® 74 South Korea Community-dwelling individuals with Not provided Dementia Prevention Center ACLS-5 ACL 3 (n=46)

Alzheimer’s Disease ACL 4 (n=28)
Wesson et al*’ 160 Australia Cognitively Normal, Mild Cognitive Not specified Community Sample ACLS-5 4.45 + 0.40

Impairment, and Dementia
Neurological Disorders (n = 4)
Marom et al* 30 Israel Post-first stroke, living at home 659 73 Participants’ Homes ACLS-3 4.94 + 0.63
Van Erp & 24 Netherlands Adults with Acquired Brain Injury (ABI) 59 (10.97) Rehabilitation centers and ACLS-5 4.97 £ 0.59
Steultjens4| multidisciplinary community health
centers
Park & Lee* 34 South Korea Inpatients with Acquired Brain Injury 562 + I.5 Rehabilitation Hospital ACLS-5 4.28 £ 0.72
Huertas-Hoyas et al* 80 Spain Chronic Acquired Brain Injury 52.2 £ 10.9 Comprehensive Rehabilitation ACLS-5 42+ 0.7
Centers
(Continued)

239 nr|



:sdyyy

61:9707 3uswaSeur|, JOIABYSg PUE UdJeasay ASojoydAsd

Table 2 (Continued).

Reference N Country Participant Characteristics Age Setting ACLS ACLS Score
(Mean £ SD/Range) Version | (Mean = SD/Range)
Substance Use Disorders (n = 3)

Rojo-Mota et al** 232 Spain Outpatients with substance abuse/ 383117 Addiction Treatment Center ACLS-5 5.07 £ 0.56
dependence

Rojo-Mota et al*? 48 Spain Outpatients with Substance-Related 398 £ 126 Addiction Treatment Center ACLS-5 Not provided

Disorder

Rojo-Mota et al*® 52 Spain Outpatients with substance abuse/ 393+ 132 Addiction Treatment Center ACLS-5 Not provided

dependence
Youth (n=1)
Shapiro* 24 United States Emotionally disturbed boys 12.4 (8.4-15.8) Private School for ED Children ACLS-2 51 +08

Notes: ACLS version distribution: ACLS-2, n = 3 (12.5%); ACLS-3, n = 10 (41.7%); ACLS-5, n = 10 (41.7%); ACLS-6, n = | (4.2%). ACLS score data were unavailable in 6 of 24 studies (25%), reflecting incomplete reporting in the primary

literature. All 24 studies provided sufficient correlation data to address the review’s primary research question.
Abbreviation: ACL, Allen Cognitive Level.
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m Strong Correlation(% of Total)
Visuospatial (k = 8) @ Moderate Correlation(% of Total)
OWeak Correlation(% of Total)
Memory & Learning (k = 10) 3 (30%) |

Verbal & Language (k = 5) 1(20%) 2 (40%) I

Visual-Motor Constructional (k= 11) 4 (36.4%) 3(27.3%)
Functional Cognition (k = 12) 6 (50%) 2 (17%)
Executive Function (k = 27) 4 (14.8%) 16 (59.3%) (7.4%
Social Cognition (k=7) [RERD) 4(57.1%)
Attention / Processing Speed / Working Memory (k = 15) 4 (28.6%) 4 (28.6%) 4 (28.6%) |
Global Cognition (k=19) 11 (57.9%) 7 (36.8%)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 2 Horizontal bars represent the percentage of statistically significant correlations for each cognitive domain. Bar length indicates the proportion of significant
findings, while grayscale shading within bars shows the distribution of effect sizes among significant correlations. Dark gray segments represent strong correlations (r = 0.50),
medium gray represents moderate correlations (0.30 < r < 0.50), and light gray represents weak correlations (r < 0.30). Numbers adjacent to bars show the percentage of
significant correlations and the ratio of significant to total correlations examined (in parentheses). Sample sizes (k = number of correlations) are displayed below each
domain name. The dashed vertical line at 50% and the dotted line at 75% serve as reference thresholds. Domains are listed in order from highest to lowest proportion of
significant findings.

Backward® demonstrated varied but generally positive patterns. TMT-A showed population-dependent directional
pat‘cerns.3 339

Executive function reached 81.5% significant relationships (22/27), with predominantly moderate effects (n = 16),
some strong effects (n = 4), and weak effects (n = 2). The WCST showed robust associations, with Categories Completed

demonstrating strong to moderate positive correlations?®*+*

and Perseverative Errors showing strong to moderate
negative correlations.’>*!** TMT-B, verbal fluency measures,*>° and LOTCA Thinking Operations®>** also showed
significant associations, though patterns varied by population.

Functional cognition achieved 75% (9/12) significant relationships, with predominantly strong effects (n = 6),
moderate effects (n = 2), and one weak effect. The AMPS Process Score showed consistently strong correlations across
three studies,’**%*3

showing moderate correlations in the sequencing and judgment subscale; conversely, the initiation and organization

while the Motor Score was strong in two studies®>** and weak in one.** In EFPT, specifically

subscales failed to reach statistical significance.*’

Visual-motor constructional and psychomotor abilities reached 63.7% (7/11) significant relationships, with strong
effects (n = 4) outnumbering moderate effects (n = 3). Block Design showed strong correlations in psychiatric
inpatients®' and moderate in older adults,>® though patterns were inconsistent in other groups.*> Object Assembly,*'
VMI,*® and LOTCA Visuomotor Organization demonstrated significant associations,>® but these correlations were not
significant among individuals with substance use disorders.?

Verbal and language abilities achieved 60% (3/5) significant relationships, with predominantly weak effects (n = 2)
and one moderate effect. Verbal IQ showed moderate correlation in adults,®’ but not in youth.*® Vocabulary measures
showed weak>>*? or non-significant®' associations.

Memory and learning demonstrated 50% (5/10) significant relationships, with one strong, one moderate, and three

2731 and a weak correlation in older

weak effects. Verbal learning tasks showed a strong correlation in schizophrenia
adults.*® Logical Memory showed moderate correlation,® while PMT factors were non-significant.*®

Visuospatial and perceptual abilities showed 37.5% (3/8) significant relationships, with all significant correlations
demonstrating strong effects (n = 3). Picture Arrangement®' and HVOT?’ showed strong correlations, as did LOTCA

Visual Perception in substance use disorders,* though the latter was non-significant in other popul.ations.zz’42
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Orientation had the lowest proportion at 33.3% (1/3), with moderate correlation in brain injury*? but non-significant
findings in schizophrenia®® and substance use disorders.*?

Two studies employed group comparison approaches. One study found that individuals with schizophrenia at ACL
Level 5 (n=41) demonstrated significantly higher performance than those at Level 4 (n=35) on processing speed, verbal
recall, and working memory, with discriminant analysis correctly classifying 78% of participants.”® Another study
reported descriptively higher ACLS scores in the anticipatory awareness group (n=11, M=5.17+0.66) compared to the
emergent awareness group (n=13, M=4.77+0.48) among individuals with acquired brain injury, though statistical
significance was not reported.*!

Only one included study examined the latest ACLS-6, in which only the stitching and copying tasks have established
psychometric support, with both showing comparable correlations with the MMSE, MoCA, and WCST.?* Other ACLS-6
tasks remain unvalidated.

Discussion

This scoping review synthesized evidence from 24 studies examining relationships between ACLS scores and standar-
dized cognitive assessments across 1,951 participants. The findings provide compelling evidence that the ACLS
measures integrated cognition rather than discrete cognitive components. Strong correlations with global cognition
(94.7%), social cognition (85.7%), executive function (81.5%), and attention/processing speed/working memory
(85.7%) support the criterion-related validity of the ACLS as a measure of generalized cognitive capacity. Variable
relationships with memory and learning (50.0%) and visuospatial abilities (37.5%) reflect construct boundaries rather
than measurement limitations.

What the ACLS Measures?

The ACDM is grounded in the premise that cognition is fundamentally embodied and observable through action. This
perspective draws from Soviet psychology, particularly Vygotsky’s mediation theory and Leontyev’s activity theory,
which conceptualize cognition as sensorimotor information processing guiding purposeful action.*’*® Consistent with
Vygotsky’s emphasis on potential over existing abilities, the ACLS aligns with the concept of “learning potential” as
a mediator between basic neurocognition and functional outcomes.*’ Wilson’s embodied cognition framework further
supports this view, articulating that sensorimotor mechanisms can operate “off-line” to support abstract thought.’® The
ACDM’s hierarchical levels, from sensory information (Level 1) through abstract symbolic information (Level 6), reflect
this spectrum, representing qualitatively distinct patterns of attention to environmental cues.*’
What the ACDM assesses corresponds to “functional cognition”:

the observable performance of everyday activities resulting from a dynamic interaction between motor abilities, activity
demands and the task environment, which is guided by cognitive abilities.>!

Recent research confirmed that functional cognition is a unique construct, distinct from fluid and crystallized
cognition, with this distinctiveness reflecting cognitive skills rather than motor demands.*?

These frameworks converge on the proposition that cognition is best understood through purposeful, tool-mediated
action in context. The ACLS operationalizes this proposition by eliciting observable motor responses to a standardized
craft task, capturing the integrated product of sensorimotor processing, attentional regulation, and learning potential (best
ability to function), which is precisely what functional cognition frameworks define as clinically meaningful cognitive
performance.

Criterion-Related Validity Within ACLS and Other Cognitive Measurement

Across 117 correlations examined, 86 (73.5%) demonstrated statistical significance, though the strength and consistency
of these relationships varied systematically across cognitive domains. The strong associations with global cognition
(predominantly strong effects, n = 11 out of 18 significant correlations), executive function (predominantly moderate
effects, n = 16 out of 22), and attention/processing speed/working memory (balanced across strong, moderate, and weak
effects) demonstrate criterion-related validity despite epistemological differences in what is being measured. These
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correlations indicate that individuals who categorize higher-quality sensorimotor information during ACLS performance
also tend to perform well on traditional cognitive tests that measure internal processing efficiency and capacity.

However, these associations reflect convergence between different ontological lenses rather than measuring identical
constructs. Traditional neuropsychological assessments conceptualize cognition as internal information-processing
mechanisms,’ yielding quantitative scores that reflect cognitive capacity. The ACLS conceptualizes cognition as
observable performance modes categorizing sensorimotor information quality, yielding ordinal classifications of how
people engage with tasks.'* Both capture aspects of general cognitive functioning, explaining the strong correlations with
global measures, but through different frameworks.

The high proportion of moderate effect sizes in executive function (16/22) lends support to this interpretation.
Executive processes, as measured through psychological tests such as the WCST assess internal regulatory mechanisms,
including set-shifting, inhibition, and working memory updating.>® ACLS performance appears to be associated with the
integrated application of these processes as they manifest in sustained attention to sensorimotor information during
complex stitching task. The consistent moderate associations suggest systematic relationships between internal executive
capacities and observable attention to information quality, while the absence of extremely strong correlations indicates
these are related but distinct phenomena.

The balanced distribution of effect sizes in attention/processing speed/working memory (4 strong, 4 moderate, 4 weak
among 12 significant correlations) reflects different attentional demands. Traditional attention tests often measure speed
of response or sustained vigilance to decontextualized stimuli, while ACLS requires sustained attention to the quality of
sensorimotor information arising from object manipulation. Both involve attentional resources, but the nature of what is
attended to differs.

The weaker and more variable patterns with memory and learning (50.0% significant, with 3 weak effects among 5
significant correlations) and visuospatial abilities (37.5% significant, though all significant correlations were strong) are
often interpreted as discriminant validity. However, this interpretation may be misleading. These patterns more accurately
reflect epistemological boundaries. Memory tests assess encoding, storage, and retrieval of information,>* while ACLS
assesses moment-to-moment categorization of currently available sensorimotor information. Visuospatial tests assess
mental manipulation of spatial representations.>”

ACLS as a Functional Cognition

The strong associations with functional cognition measures (75.0% significant, predominantly strong effects) suggest that
the ACLS assesses cognitive abilities as they naturally operate during purposeful activity. However, high correlations
with ADM measures may reflect shared ACDM theoretical foundations rather than independent validation, as both
assessments were developed by the same research team. AMPS correlations likely capture similar integrated cognitive-
motor demands,'® whereas ACLS showed selective EFPT correlations only with sequencing and judgment/safety
components, possibly because EFPT relies more heavily on executive processing and amount of assistance provided,*’
which differs from ACLS theoretical assumptions.

A recent scoping review found evidence supporting the ACLS’s predictive and concurrent validity as a measure of
functional performance.”’ This supports the interpretation that the ACLS related to functional performance, yet also
raises a broader question about ecological validity. Some researchers argued that this concept “is ill-formed, lacks
specificity, and falls short of addressing the problem of generalizability”.>® Brunswik originally defined ecological
validity as the correlation between proximal sensory cues and distal environmental variables,”” whereas contemporary
researchers often conflate it with whether assessments appear “realistic.” Within the ACLS context, ecological validity
concerns the correlation between performance on leather-lacing tasks (proximal cues) and actual capabilities in daily
occupational activities (distal variables), essentially a question of task equivalence.

However, the current ACLS manual positioned the ACLS as a screening tool and a means for learning the ACDM,
not as a comprehensive measure of real-world functioning.'* The Routine Task Inventory (RTI) was designed to capture
actual occupational performance. Therefore, validation studies should prioritize the RTI to establish whether ACDM-
based assessments validity to predict daily functioning across diverse activity contexts.
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Existing validity evidence for the ACLS has predominantly relied on criterion-related and convergent approaches,
such as correlations with neuropsychological tests and functional measures.>* Criterion-related evidence alone is
insufficient and must be situated within a broader construct validity framework, including the structural aspect,
appraising whether the scoring structure faithfully reflects the internal structure of the construct domain.’® The
COSMIN taxonomy further operationalized this concept, defining structural validity as “the degree to which the scores
of an instrument are an adequate reflection of the dimensionality of the construct to be measured”.”** To date, whether
the ACLS’s hierarchical scoring structure empirically corresponds to the theoretical cognitive levels it purports to
measure remains insufficiently examined.

The research gap also noted by recent systematic review.’® The theoretical model proposes a hierarchical structure
where each level represents a qualitatively distinct mode of categorizing sensorimotor information, with higher levels
subsuming lower-level capabilities." This structure has never been empirically verified through item response theory or
confirmatory factor analysis. Austin’s Rasch analysis of the Canvas Placemats and Key Fob provided preliminary
construct are valid within the 3.0-5.0 range of ADM tasks,® and one study identified distinct cognitive profiles between
Levels 4 and 5 with 78% classification accuracy,”® suggesting levels represent qualitative differences.

ACLS-6 Evidence Gap and Task Complementarity

Only one included study examined the latest ACLS-6 version; most employed earlier versions. The ACLS-6, published
in 2016, introduced additional tasks at each level between Levels 1 and 5 to provide complementary ways of
demonstrating performance within a level.'* Current evidence supports the psychometric properties of the stitching
and copying tasks. Tasks differ in form but theoretically assess the same underlying quality of sensorimotor information
categorization. This assumption of task equivalence within levels requires empirical verification. However, clinicians
should exercise caution when interpreting ACLS-6 scores, and generating ACLS-6 validity studies should be an urgent
research priority.

Methodological Considerations

Methods designed for ordinal data should be considered in future research, particularly when samples cluster at certain
levels or when measures show ceiling or floor effects. Treating the ordinal scale as an interval scale can reduce
correlations and obscure non-linear relationships.®' For example, one study found non-significant correlations with
LOTCA-II visual perceptual/spatial subscales when participants reached ceiling scores,”> and orientation scores in
substance use disorder populations averaged 7.73/8.** As a wide-range cognitive screening tool, the ACLS’s criterion
validity reflects the association between sample ACLS range and cognitive performance, not merely task-to-instrument
correspondence.

Additionally, task-specific demands may also explain some null or weak associations. The ACLS leather-lacing tasks
primarily engage visual attention, fine motor coordination, and sequential problem-solving. Cognitive domains such as
verbal memory, orientation, or visuospatial perception may show weaker correlations not because they are unrelated to
functional cognition, but because the task format does not sufficiently engage those specific processes.

Self-report measures consistently show weaker or non-significant correlations compared to objective assessments.
One study found PSI executive subscales to be non-significant, except for attention, reflecting differences between
subjective self-perception and objective performance.** Self-report accuracy is compromised by limited insight and
defensive mechanisms, particularly in populations with cognitive impairment.®?

Age-related cognitive maturation also influences ACLS-cognition relationships. Full Scale 1Q showed moderate
positive correlations in adult samples®'*** but was non-significant in emotionally disturbed boys,*® reflecting ongoing
crystallization of verbal abilities during childhood. Performance 1Q demonstrated strong positive correlations across both
populations,®'*® consistent with frontal lobe maturation during late childhood affecting attention control and strategy
deployment. Simple span tasks may show stronger associations than complex cognitive tasks at this developmental stage
due to limited elaborative rehearsal strategies.> However, the results are based on a single study with a small sample (n =
24) and should be interpreted with caution.

12 htps: Psychology Research and Behavior Management 2026:19



Liu et al

Study Limitations

This scoping review has several limitations. We did not conduct quality assessment of included studies, following
standard scoping review methodology that prioritizes breadth of evidence synthesis over critical appraisal.** However,
this means we cannot comment on the methodological rigor of included studies or weight findings by study quality. We
also limited our search to English-language publications, potentially missing relevant evidence published in other
languages. The wide range of sample sizes across included studies (range: 24-232) may affect the stability of reported
correlation coefficients, and findings from smaller samples (n < 30) should be interpreted with caution. Descriptive
ACLS score data were also unavailable in 25% of included studies, reflecting incomplete reporting in the primary
literature rather than a gap in the review’s analytical scope.

The descriptive synthesis approach, while appropriate for scoping reviews, precludes quantitative meta-analysis that
could provide more precise estimates of relationships across studies. Finally, the high heterogeneity in diagnostic groups
and ACLS versions reflects the clinical breadth of the field but constrains the direct generalizability of a universal
cognitive profile. Nevertheless, this diversity is essential for identifying critical research gaps, such as the relative lack of

validation for the current ACLS-6 compared to earlier iterations.

Implications for Practice and Future Research

Current evidence demonstrates that ACLS scores relate systematically to diverse cognitive performances, providing
criterion-related validity evidence despite epistemological differences in how cognition is conceptualized. The ACLS’s
distinctive contribution lies in assessing categorization of the quality of sensorimotor information that arouses attention
and guides observable action, with ACL scores representing qualitative, ordinal hierarchies of performance modes rather
than quantitative measurements of internal capacity.

Clinicians can interpret ACLS scores as reflecting observable performance modes under standardized conditions that
relate to general cognitive functioning, executive processes, and attentional capacities. However, the assessment should
complement rather than replace a comprehensive evaluation. When interpreting ACLS findings in relation to daily
activities, clinicians should recognize that actual performance depends on the complex interaction of capacity (can do),
environmental factors (may do), and volition (will do), compounded by the dynamic nature of cognition across different
times and contexts. Discrepancies between ACLS scores and daily functioning may reflect this multifaceted nature of
real-world performance rather than assessment invalidity.*°

The recommendation to attend to qualitative differences between levels is grounded in both the theoretical structure
of the ACDM and available empirical evidence. Specifically, Su et al*® demonstrated distinct cognitive profiles between
ACL Levels 4 and 5, with discriminant analysis correctly classifying 78% of participants, providing direct evidence that
adjacent levels represent qualitatively different patterns of cognitive functioning. However, no study to date has
empirically verified the full hierarchical continuity across all ACL levels, nor has the scoring structure been examined
through item response theory or confirmatory factor analysis. In the absence of structural validity evidence supporting the
interpretation of fine-grained numeric differences within levels, we believe it is more defensible to recommend that
clinicians focus on between-level qualitative distinctions, where empirical support does exist. That means, given the
ordinal scale structure and absence of structural validity evidence, clinicians should focus on qualitative differences
between levels rather than interpreting small numeric changes within levels as clinically meaningful.?®

Future research should address several priorities, with structural validity testing being the most pressing. Specifically,
it remains to be examined whether ACL levels function as theorized qualitative categories, and whether appropriate
analytical frameworks for hierarchical, ordinal performance modes can empirically support this assumption. Closely
related is the question of ACLS-6 task equivalence, namely, whether the additional tasks introduced within each level
demonstrate comparable patterns that support complementarity and interchangeability. Beyond psychometric concerns,
future work should also investigate how performance under standardized conditions relates to functioning in naturalistic
contexts, where environmental and volitional factors play a significant role. Methodological advances should employ
ordinal analytical approaches and longitudinal designs to capture the dynamic nature of ACL across time and contexts.

Psychology Research and Behavior Management 2026:19 https: 13



Liu et al

Conclusions

The ACLS demonstrates criterion-related validity through systematic relationships with cognitive assessments across
diverse populations, while measuring a different construct. Rather than quantifying internal cognitive capacities, the
ACLS assesses observable categorization of sensorimotor information quality that guides action. These well-supported
findings are particularly evident in the strong convergence with global cognition, social cognition, executive function,
and attention supports the interpretation that ACL is related to general cognitive capacity. In contrast, variable patterns
with memory, visuospatial abilities, and orientation reflect epistemological boundaries and should be interpreted with
greater caution, given the more limited and inconsistent evidence available. Several areas remain preliminary and warrant
further investigation before firm conclusions can be drawn. Structural validity research, examination of the properties of
ACLS-6 tasks, and investigation of how standardized performance relates to dynamic real-world functioning currently
lack sufficient evidence and represent essential directions for advancing the evidence base supporting this theoretically
distinctive approach to cognitive assessment.
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