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Introduction 
 
The Comprehensive Organizational Matrix of Processing-Achievement Relations, 
Evaluating Significance (COMPARES) is intended to summarize the known relationships 
between cognitive processing areas and academic achievement areas for California school 
assessment teams.  Based on a review of existing literature, the COMPARES identifies the 
most likely psychological processes involved in each area of academic achievement.  The 
COMPARES is an integral tool in the Ventura County SELPA PSW Model, to be consulted 
at several key points in the assessment process, as outlined in the Overview [see section 
5].  
 
Processing Areas Are Related To One Another Since They All Act in the Same Brain 
 
There is overlap across and among processes, as no part of the brain works in complete 
isolation.  As described in Dehn’s Essentials of Processing Assessment (2014a): “Multiple 
brain structures, systems, and processes are involved in any one function, and the same 
structures and processes participate in more than one functional system.  The results are 
that overall mental processing is greater than the sum of its parts and that measuring 
cognitive processes in isolation is challenging” (p.46). 
 
Despite this challenge, school psychologists, researchers, and test publishers in the field do 
measure cognitive processes as if they were separate entities.  The COMPARES thus 
organizes the research by processing area but with the presumption that the practitioner 
using the COMPARES will bring to bear the knowledge and understanding of these 
relationships among processing areas when interpreting the existing research base. 
 
For example, the close relationship between attention and executive functions would 
suggest that if a strong significant relationship between executive functions and a particular 
academic area is identified in the COMPARES, but research has not (yet) identified a 
significant relationship between that academic area and attention, the practitioner may wish 
to go beyond the COMPARES and consider whether observation and assessment support 
the possibility that the student’s attention is in fact impacting functioning in the area of 
concern.  The fact that a related processing area has been documented to have an impact 
adds credence to this interpretation. 
 
Certain Processing Areas Have Stronger Relationships With Certain Academic Areas 
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Many processing areas have a degree of relationship with many types of academic 
learning.  However, some processes have more influence on particular academics than 
others, are the best predictors of success in an academic area, and have the strongest 
correlations with a given academic skill, as empirically identified by research.  The 
COMPARES provides the evaluation team with a starting point when considering academic 
skill weaknesses and possible related psychological processes that might be impacting 
performance.  The COMPARES also provides the team with a reference tool to consult 
once evaluation is underway, to confirm that an established, research-based link has been 
found between a particular processing area and a particular academic achievement area. 
 
Academic areas also have varying degrees of relation to one another.  For example, 
reading decoding and reading fluency are known to have a high degree of inter-relations 
(Benson, 2008).  For this reason, in a case where a student may show impaired reading 
fluency (as well as struggling with decoding), the processing area research related to 
decoding may also apply to reading fluency, even if that processing area is not (yet) 
explicitly tied to reading fluency through empirical study.  The team will consider these types 
of inter-relationships between academic areas when using the COMPARES. 
 
The literature review that provides the foundation for the COMPARES is available on the  
VC SELPA website in a document of Annotated Bibliographic Citations (ABC).  In addition, 
a version of the COMPARES that includes brief citations included in each box of the grid is 
also available online, for practitioners who want an at-a-glance overview of relevant 
research pertaining to the rating in each box. 
 
Processing Areas and Sub-Areas in the COMPARES 
 
The processing areas featured in the COMPARES reflect categories specified in California’s 
Education Code, including auditory processing, visual processing, cognitive abilities 
(association, conceptualization, expression), sensory-motor skills, and attention.  These 
categories were designated in an era that predated the fMRI and the ability to directly 
observe processing occurring in the brain.  Recognizing that newer “brain-based” 
processing area categories rooted in the rapidly-advancing science of neuropsychology do 
not neatly correspond to the specified Education Code categories, the COMPARES further 
divides the research literature into sub–areas of the basic California cognitive processing 
areas, using the basic processing areas from the Education Code as general headings. 
 
These sub-areas reflect categories found in the cognitive processing research literature, 
and align more precisely with brain-based findings than do their broader, more general 
counterparts.  Examples of sub-areas might include phonological processing (as part of the 
broader area of auditory processing), orthographic processing (as part of the broader area 
of visual processing), and graphomotor processing (as part of the broader area of sensory-
motor skills).  Sub-areas also correspond with broad or narrow abilities as defined in Cattell-
Horn-Carroll (CHC) theory, and as measured on the Woodcock Johnson Tests of Cognitive 
Abilities, an assessment instrument that has dominated the processing-related research 
arena in recent years. 
 
The sub-areas give greater significance to the term Specific Learning Disability, as the 
deeper level of understanding associated with identifying the particular cause of a student’s 
disability allows teams to address the area of deficit more directly.  For example, saying that 
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a student has an “auditory processing deficit” when auditory memory and auditory 
reasoning are intact can be misleading, but identifying a “phonological processing deficit” 
under the general category of auditory processing helps teams to pinpoint the area of 
concern and design appropriate intervention.  Using this finer level of clarity leads to greater 
clarity of thinking and a finer level of intervention. 
 
Working definitions of the processing areas and sub-areas may be found in the 
COMPARES glossary.  While there appears to be greater consensus than in the past in the 
field of educational and cognitive psychology concerning definitions of these terms, at this 
writing, debate still continues, informed by the ever-changing research base. 
 
 
A Special Note About the “Cognitive Abilities” Category 
 
When California Education Code lists “Cognitive Abilities” as a processing area, the text 
explicitly includes association, conceptualization, and expression.  Definitions for these and 
other processing-related terms are found within the glossary, but the interpretation of the 
simple equivalents to these terms in the assessment vernacular would equate association 
with “memory” of all kinds, conceptualization with “fluid reasoning” and “problem-solving,” 
and expression with “oral expression” and “language processing.”  These are also terms 
that are used by major test publishers to define the factors that are being measured during 
a psychoeducational battery. 
 
In addition, the Education Code definition of “Cognitive Abilities” does not appear to specify 
exclusion of other cognitive abilities that might be related to those processing areas that are 
specifically mentioned.  Therefore, the Cognitive Abilities section of the COMPARES 
includes the processing abilities of Rapid Automatic Naming (RAN) (which taps into long-
term memory/storage and retrieval), Executive Functions (a “gateway” processing area that 
helps the brain organize and use all of the other processing areas), and Processing 
Speed/Perceptual Speed (measured as such during research projects and variously 
covering visual, auditory, or sensory-motor speed). 
 
Studies on “Attention” vs. Studies on ADHD 
 
The bulk of the current research literature related to attention focuses on students with a 
diagnosis of ADHD as representative of students with attentional processing deficits.  Using 
students with a DSM diagnosis makes it convenient for researchers since test subject 
criteria for inclusion in a study are clearly defined.  However, interpreting these studies to 
ascertain whether a student’s attention was the pure and primary determining factor in 
results -- versus whether another aspect of behavior associated with ADHD (e.g., 
impulsivity or hyperactivity) might have impacted results -- is typically challenging.   
 
As research emerges that evaluates attention by component parts (for example, focused 
attention, sustained attention, selective attention, alternating/shifting attention, or divided 
attention), it would be anticipated that a greater clarity of connection will emerge between 
the attentional components and the academic achievement areas.  
 
At this point in the evolution of the research base, there is a lack of solid research 
demonstrating strong associations between attention and several academic achievement 
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areas.  However, as assessment team members are aware, based on clinical experience 
and many hours of classroom observation, attention is a foundational processing area, and 
can impact every academic area when a student is not able to be engaged. 
 
Executive Functions  
 
A wide range of definitions of EF exist in the research.  In recent years, there has been an 
increase in research on executive functions, yet study authors may operationally define EF 
differently.  For purposes of the COMPARES, research was included that overtly uses terms 
such as “executive functions,” “executive functioning,” “executive processes,” “executive 
memory,” “executive working memory,” “central executive,” and “metacognition.”  The 
summary of these findings is located in the COMPARES boxes headed, “Executive 
Functions, Executive Memory.”  A general definition such as, ”An array of mental processes 
responsible for regulating cognitive functions during purposeful, goal-directed, problem-
solving behavior” is useful for establishing shared understanding of the concept (Dehn 
2014a, p 27).  An evaluation of the components of executive functions in the field reveals a 
variety of ways to divide the term into component parts, suggesting that the practitioner 
interested in understanding Executive Functions’ relationship to academic achievement 
areas should also consult COMPARES categories that include Working Memory, Fluid 
Reasoning, Rapid Naming Skills, and Attention, all of which either comprise part of the 
definition of executive functions and/or are highly related with executive functions, 
depending on whose model you are using (Dehn, 2014a; Flanagan et al, 2013; McCloskey 
& Perkins, 2013). 
 
Language as a Process, Language as an Academic Skill 
 
Language has the special distinction of being both a “process” and an “academic skill.”  A 
student may have a neuropsychologically based weakness in processing incoming 
language or in expressing herself through language, and/or a student may have an 
academic skills weakness in Listening Comprehension and/or Oral Expression that could be 
caused by a variety of cognitive processes (not just a weakness in language processing, 
per se)  (Dehn, 2014a). Students with these various challenges who are eligible for special 
education services may be identified as having a Specific Learning Disability, and/or they 
may be identified as having a Speech/Language Impairment.  Either way, because of the 
unique status of language, there are language-related categories on both axes of the 
COMPARES.  In several cases, where a grid intersects that would show where language 
processing is related to an academic achievement area related to language, there are no 
citations or ratings, since it is evident that the two areas are overlapping.  Very few studies 
attempt to evaluate whether language processing is related to Listening Comprehension 
and Oral Expression, since it is implicit that their relationships are strong and not mutually 
exclusive.   
 
The “crystallized knowledge” skills that include possessing general information, 
comprehending the world around, and maintaining a trove of vocabulary words are not 
included in the COMPARES as processing areas per se, since they are not thought to 
involve processing so much as a store of knowledge, to be “used” by other processing 
areas during learning (Dehn,2014a).  However, because many research studies use 
vocabulary as an indicator of language skills, there are some references to studies involving 
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crystallized knowledge, vocabulary, and “Gc” within the COMPARES, found in relation to 
the language categories. 
 
Processing Speed 
Processing speed is a construct that is not possible to measure directly during a 
neuropsychological evaluation, unless there is access to equipment that can image the 
internal workings of the electrical connections in the brain.  That is, processing speed is 
measured at the “output” level, not at the actual speed of a student’s thinking, but by how 
quickly a student can respond using hands or voice.  Current research studies measure 
processing speed by how quickly and accurately a student can perform simple, repetitive 
tasks, whether using a pencil or responding aloud during a rapid naming task.  The 
COMPARES lists the relationship ratings of processing speed under the Cognitive Abilities 
sections, although speed of visual processing, speed of auditory (and language) 
processing, and speed of sensory-motor processing are also listed under their respective 
sections, as well, to acknowledge that there may be differences among different types of 
speeded responses, depending on the modality involved.  In general, the research base 
does not distinguish between these modality differences in processing areas, although a 
few studies specify, for example, “speed of visual processing.” 
Rapid naming tasks are used by some researchers to measure processing speed, even 
though other researchers report these are primarily measures of long-term retrieval.  
Despite falling under the general category of rapid automatic naming, rapid naming tasks 
can vary in which modalities are involved.  Some tasks involve visual input with less 
language and memory load, where a student quickly reads letters or numbers, some tasks 
may involve visual input with a greater language and memory load, where a student names 
colors and pictures, whereas other tasks involve retrieval fluency (associational fluency, 
verbal fluency), tapping more significantly into speed of long-term memory retrieval (and 
language) to create a list based on a category (e.g., animals, food, girls’ names). 
Processing speed, which involves encoding, retrieval, and other working memory functions, 
increases with maturity, and exerts a direct, positive effect on working memory capacity 
(Evans et al., 2001).   The more automatic a task is and the faster it can be completed, the 
less is the stress on working memory, and the more reserves of working memory are 
available for processing.  Because of their interwoven characteristics, processing speed has 
an exceptionally strong relationship with working memory (Dehn, 2008). 
Because of the diversity of methods of measuring processing speed used in the literature 
and available in current assessment instruments and its overlap with other processing 
areas, the practitioner measuring a student’s processing speed should be aware of which 
modalities are involved in each type of task during testing, how these particular modalities 
relate to the student’s hypothesized strengths and weaknesses and to other processing 
areas, and which part of the COMPARES to consult in order to best understand the scores.   
 
The “Comprehensive” in the COMPARES 
 
The use of the term “Comprehensive” – the initial letter in the COMPARES acronym -- 
refers to the grid being inclusive of all of the processing areas and academic achievement 
areas specified in Educational Code.  It is not intended to suggest that the COMPARES 
includes every research study that has been published in the past few decades.  Instead, it 
must be understood that the research underlying the COMPARES reflects the intensive 
work of a team of school psychologists and graduate students over a period of many 
months to locate and review selected, relevant, available studies and bibliographies 
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compiled by other researchers, to represent what is current at this point in time.  While the 
COMPARES will be updated over time, it is the responsibility of each professional to 
consider relevant new research in the field as it is published and becomes available. 
 
Clinician Judgment and Experience When Using The COMPARES 
 
The COMPARES should not be used to exclude the possibility that, in an individual student, 
a particular processing weakness might affect academic performance in a way that is not 
consistent with the known research findings, which look at majority effects and levels of 
significance. Because all brains differ, individual profiles may differ from the norm.   
Clinician judgment and experience are essential in interpretation. 
 
When To Use The COMPARES 
 
*Use the COMPARES in the initial stages when the initial suspicion appears that a student 
may have a learning disability, to see if observed processing weaknesses correspond with 
observed academic weaknesses. 
 
* Use the COMPARES when planning the assessment, to assist the team in knowing which 
processing areas to evaluate, based on the referral question. 
 
* Use the COMPARES during assessment as the team revises and fine tunes the 
hypothesis, to help guide additional areas to be evaluated. 
 
*Use the COMPARES when the assessment is complete, to confirm that processing area 
strengths and weaknesses correspond with academic achievement area strength and 
weaknesses. 
 
How To Use The COMPARES 
 
To begin, ask these questions: Based on the student’s referral reason, which academic 
areas are suspected to be weak?  Which processing areas are suspected to be weak? 
 
Using the Overview of the COMPARES (page 95), locate the page numbers you will need 
to consult to look up the relationships between processing and academic areas. 
 
Locate the suspected academic areas in the COMPARES.  Scan down the relevant 
column(s) and, using the COMPARES Key of Rating Symbols as a guide (page 94), see 
which processing areas have been found to be most closely associated with these 
academic areas.  Do these processing areas make sense with what you know of the 
referral?  Are these processing areas observed weaknesses for the student, based on what 
team members have shared? 
 
Using the COMPARES, plan the assessment to include evaluation of processing areas 
related to the suspected area(s) of academic weakness.  If suspected academic and 
processing areas do not appear related, engage in additional consultation with team 
members and additional observation of the student to refine the hypothesis, and re-visit the 
COMPARES.  Continue to consult the COMPARES as your evaluation unfolds. 
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Processing Development Changes as Students Grow 
 
The COMPARES includes “Developmental Notes” to remind users that, although all of the 
processes begin to develop around the same time in early childhood, the pace of 
development varies by processing area, and the primary process a student relies on for a 
particular task may change over time (Dehn, 2014a)  Factor loadings (indications of what a 
subtest is primarily measuring) for some processing subtests change over the course of 
development.  For example, a visual-spatial subtest designed to measure fluid reasoning in 
older students may actually measure visual-spatial ability in a younger student more than it 
measures fluid reasoning.  The test performance of younger students typically relies on 
fewer processes than that of older children.  Also, when an essential process is 
underdeveloped at the time of testing, it may have undue influence on subtests designed to 
assess other processes.  Thus, a young student’s limited ability to sustain attention can 
have a strong influence across much of a cognitive battery. 
 
When considering which processes relate to a student’s academic achievement 
performance, the student’s developmental stage and the timing of the maturation of 
processing areas should be carefully considered.  Where research supports the finding of a 
difference in significance between a processing-achievement duo based on age differences, 
the COMPARES may list two separate numbers, one for each age group studied.  The 
practitioner should be sure to consult the appropriate rating for the student’s age group. 
 
How to Interpret the COMPARES Key of Rating Symbols 
 
The Key uses a five-point scale to rate the relationship between processing areas and 
academic achievement areas, based on existing reviewed research.  
  

• Relationships that have a rating of “four” will suggest to the practitioner that there is 
strong convincing evidence of processing-achievement relations.   

• Scores of “three” suggest convincing evidence, but may not be unanimous among 
researchers, and/or may not have the explicit research base that a score of “four” 
would imply.   

• Relationships marked with a “two” would need to be carefully considered by 
practitioners; if a finding of a more significant processing-achievement relationship 
for a particular child than the COMPARES research supports is to be considered, the 
team would need to carefully document the evidence.   

• Relationships marked with a “one” indicate either weak or little relationship, or 
studies done without strong foundations.   

• A null sign or blank in the COMPARES indicates that no research was discovered 
that supports the relationship at this point in time.   

• On a few occasions, the rating differs depending on a student’s age, which is noted. 
• On some occasions, two ratings are listed because the relationship was judged to 

fall between two ratings, rather than clearly aligning with one. 
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How Research Was Evaluated for Inclusion in the COMPARES 
 
The initial intention of the review of literature for the COMPARES was to limit the review to 
published peer-reviewed journal articles in the field of educational psychology and 
neuropsychology.  However, it quickly became apparent that additional sources would need 
to be considered to cover the broad research base of processing-achievement relations.  
Thus, journal articles from related fields and specialized areas were also considered, such 
as speech/language pathology, occupational therapy, optometric science, and the 
burgeoning field of fMRI studies.  Recent texts authored by well-respected researchers in 
the field were also examined, as these well-documented works integrated and summarized 
findings from many more studies than it would have been possible to review with the 
COMPARES team. 
 
In addition, while original studies using an experimental or quasi-experimental design were 
initially targeted, researchers also discovered a wealth of information available in studies 
using other research designs including well-constructed correlation studies and, of great 
assistance, synthesis/review works, particularly those that used a meta-analytical approach.  
No single-subject studies were used to draw a conclusion, although some single-subject 
studies were reviewed for background information and case study illustration.  The 
Annotated Bibliographic Citations (ABC), available online, describe each study in more 
detail. 
 
A number of studies were considered for inclusion that failed to delineate processing areas 
or academic achievement areas from other, linked areas.  For example, in the case of 
academic achievement, some studies simply discussed a processing area’s relationship to 
“Total Achievement.”  In these cases, the research was not able to be used for purposes of 
the COMPARES because it was not specific enough, with few exceptions.  If a finding 
general to “reading” (without specifying whether it was decoding, fluency, or 
comprehension) or to “math” (without specifying whether it was calculation or problem-
solving) was made, and by reading the research carefully it was difficult to evaluate what 
aspect of these academic areas was involved, then the research was not used.  On 
occasion, a study’s author might make a case for greater generalization to additional areas, 
and, in this case, the statement of justification was included. 
 
Much of the processing research in recent years is based upon the Cattell-Horn-Carroll 
(CHC) theory (integrated with neuropsychological theory) and uses the Woodcock Johnson 
Tests of Abilities as the primary instrument for subject evaluation.  While many CHC-based 
studies were reviewed for the COMPARES, an effort was also made to review studies that 
were not solely CHC-based, which relied on other instruments, to provide a balance of 
impact. 
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The COMPARES Key 

 

 
COMPARES 

Key of Rating Symbols for Research 
Associating Processing & 

Achievement Areas 

 
 

Description of Relationship 

 

 
 

 
Strong convincing evidence. 

Research shows a strong to very strong relationship, and is consistent.  Meta-analyses may confirm the 
correlation between this processing area and achievement area.   

 
 

 
 

 
Convincing evidence. 

One or more research studies or meta-analyses show a strong relationship, but findings may be inconsistent 
or contradictory.   A recognized expert in the field may state in an article or a textbook that there is a 

significant or relevant relationship, yet current research may not focus on the explicit connection.  An fMRI 
study may show activation of a brain area known to be associated with a particular cognitive process while 

engaged in a related academic task. 
 

 

 
 

 
Partially convincing evidence.  

Some research shows a moderate or relevant relationship, but findings may be inconsistent, contradictory, or 
preliminary. 

 
 

 
 

 
Unconvincing evidence. 

Research shows a weak relationship, and/or is anecdotal rather than quantitative, and/or lacks peer review, 
and/or has few or no bibliographic citations.  

 
 

∅ 

 
No research found that shows even a weak correlation as of the publication date of this document. 

If a study was found that shows “no relation,” this study is cited in the annotated version of the COMPARES. 
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Overview of the COMPARES 
Directions for use: The overview of the COMPARES document allows assessment teams a quick glance at the strength of the research 
link between the processing area and academic achievement area.  Assessment teams need to examine the specific page number(s) 
(which are located directly to the right of the rating symbol) for the areas of question and take into consideration the other information 
provided within the COMPARES. 

Processing 
Area 

Processing 
Sub-Area 

Basic Reading 
Skills 

(Decoding) 

Reading 
Fluency 

Reading 
Comprehension 

Written 
Expression 

Math 
Calculation 

Math Problem-
Solving 

Listening 
Comprehension 

Oral 
Expression 

 
Auditory 
Processing 

Phonological Processing  96  96  96  96  103  103  108  108 
Auditory Memory  96  96  96  96  103  103  108  108 
Auditory Processing Speed * 96 * 96 * 96 * 96 * 103 * 103  108  108 

Auditory Processing  97 * 97  97  97 ∅ 103 ∅ 103  108  108 

 
Visual-
Spatial 
Processing 

Visual-Spatial Processing  98  98  98  98  104  104  109 ∅ 109 

Orthographic Processing  98  98  98  98  104 ∅ 104 ∅ 109 ∅ 109 

Visual Memory  98  98  98  98  104  104 ∅ 109 ∅ 109 

Visual Processing Speed  98  98 * 98 * 98 * 104 * 104 ∅ 109 ∅ 109 

 
Cognitive 
Abilities 

 Memory  99  99  99  99  105  105  110  110 
Rapid Naming Skills  99  99  99  99  105  105 ∅ 110 * 110 

Conceptualization and Fluid 
Reasoning/Problem-Solving 

∅ 99 ∅ 99  99  99  105  105 ∅ 110 ∅ 110 

Expression  100 ∅ 100  100  100 ∅ 105  105  110 * 110 

Language Processing 
(Crystalized Knowledge) 

 100  100  100  100  105  105 * 110 * 110 

Processing Speed  100  100  100  100  106  106  111  111 
Executive Functions  101  101  101  101  106  106  111  111 

 
Sensory-
Motor Skills 

Visual Motor, Fine Motor, 
Graphomotor, Sensorimotor 

 102 ∅ 102 ∅ 102  102  107  107 ∅ 112 ∅ 112 

Sensorimotor Memory  102 ∅ 102 ∅ 102 ∅ 102 ∅ 107 ∅ 107 ∅ 112 ∅ 112 

Sensorimotor Speed ∅ 102 ∅ 102 ∅ 102 * 102 ∅ 107 ∅ 107 ∅ 112 ∅ 112 

Oral Motor/Oral Motor 
Speed 

 102  102 ∅ 102 ∅ 102 ∅ 107 ∅ 107 ∅ 112 * 112 

 
Attention† 

 
Attention 

 102  102  102  102  107  107  113  113 

*Please reference the COMPARES for specific information. 
† Please refer to page 88 for additional information regarding Attention. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing 
Area 

Sub-Area Basic Reading Skills 
(aka Reading Decoding) 

Reading Fluency* Reading 
Comprehension 

Written Language 

*  Studies by McGrew & Wendling (2010), Benson (2008), and Evans et al (2001) suggest that there is a direct relationship between basic reading skills (e.g., 
decoding) and reading fluency.  Therefore, where significance is found between a processing area and basic reading skills, it may be possible to infer a relationship 
between that processing area and reading fluency, even if the research was not explicitly examining proficiency in reading fluency.  In addition, reading fluency 
initially has a strong effect on reading comprehension but that effect is reduced with age (Benson, 2008). 
 
Auditory 
Processing 
(Ga) 
 
Developmental 
Note1: 
Auditory 
processing 
matures early, 
after gradual 
development. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Phonological Processing 
(including phonemic 
awareness and sound 
discrimination, phonetic 
coding, phonologic memory) 
 
Developmental Note1: 
Phonological Processing 
matures early after gradual 
development. 

 

 
 
See also “Memory” under 
“Cognitive Abilities.” 
 

 

 
 

See also “Memory” 
under “Cognitive 
Abilities.” 
 
 
 
 

 
Rating of 3 for younger 
students, but for older 
students typically other 
factors impact reading 

comprehension, so rating 
would be 1 

 
See also “Memory” under 
“Cognitive Abilities.” 

 
 
See also “Memory” under 
“Cognitive Abilities.” 
 

Auditory Memory, Auditory 
Short-Term Memory, Auditory 
Working Memory, Verbal 
Memory, Verbal Working 
Memory, Phonological 
Memory, Phonological Short-
Term Memory 
 
Developmental Note1:  
Working Memory matures late 
after gradual development. 

 

 
 
See also “Memory” under 
“Cognitive Abilities.” 
 

 

 
 
See also “Memory” 
under “Cognitive 
Abilities.” 
 

 
 

 
See also “Memory” under 
“Cognitive Abilities.” 
 

 
 

 
See also “Memory” under 
“Cognitive Abilities.” 

Auditory Processing Speed See “Processing Speed” 
and “Rapid Naming Skills” 
under Cognitive Abilities 
section. 
 

See “Processing Speed” 
and “Rapid Naming 
Skills” under Cognitive 
Abilities section. 
 

See “Processing Speed” 
and “Rapid Naming 
Skills” under Cognitive 
Abilities section. 
 

See “Processing Speed” 
and “Rapid Naming 
Skills” under Cognitive 
Abilities section. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing 
Area 

Sub-Area Basic Reading Skills 
(aka Reading Decoding) 

Reading Fluency* Reading 
Comprehension 

Written Language 

 
 
 
 
Auditory 
Processing 
(Ga) 
(continued) 
 
 
 
 
 

 
Auditory Processing (Ga) 
including Auditory 
Analysis/Synthesis 
 
Developmental Note1: 
Auditory processing matures 
early, after gradual 
development. 

 

 to       
 
 

 
See “Auditory 
Processing and Basic 
Reading Skills” and 
“Phonological 
Processing and Reading 
Fluency” 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing 
Area 

Sub-Area Basic Reading Skills 
(aka Reading Decoding) 

Reading Fluency* Reading 
Comprehension 

Written Language 

 
Visual-Spatial 
Processing (Gv)  
 
Developmental 
Note1:  Visual-Spatial 
Processing matures 
early, after gradual 
development. 
 

 
Visual-Spatial Processing (Gv) 
including Visual Analysis and 
Synthesis, Visual Perception, 
and Visual Discrimination 

 

 
 

See “Orthographic 
Processing” below. 
 

 

 
 
See “Processing Speed” 
under “Cognitive Abilities” 
in relation to Reading 
Fluency, for studies on 
speeded visual processing. 

 

 to  
 

 

 
 
 

 
Orthographic Processing 

 

 
 

 

 
 

 

 
 

 

 
 

 
Visual Memory, Spatial 
Memory, Visual-Spatial 
Memory, Visual-Spatial Short-
Term Memory, Visual-Spatial 
Working Memory 

 

 
 
See also “Memory” and 
“Orthographic Processing” 
under “Cognitive Abilities.” 
 

 

 
 
See also “Memory” and 
“Orthographic Processing” 
under “Cognitive Abilities.” 
 

 

 
 
See also “Memory” under 
“Cognitive Abilities.” 

 

 to  
 

See also “Memory” under 
“Cognitive Abilities.” 

 
Visual Processing Speed 

 

  
 

See “Processing Speed” and 
“Rapid Naming Skills” under 
“Cognitive Abilities.” 
 

 

 
 
See “Processing Speed” 
and “Rapid Naming Skills” 
under “Cognitive Abilities.” 

 
See “Processing Speed” 
and “Rapid Naming Skills” 
under Cognitive Abilities 
section. 
 

 
See “Processing Speed” 
and “Rapid Naming Skills” 
under Cognitive Abilities 
section. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing 
Area 

Sub-Area Basic Reading Skills 
(aka Reading Decoding) 

Reading Fluency* Reading 
Comprehension 

Written Language 

 
Cognitive 
Abilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Memory including Association 
and Long-Term Retrieval (Glr) 
 
Developmental Notes1:  Long-Term 
Recall matures early, after gradual 
development.  Working Memory 
matures late after gradual 
development. 
 

 

 
 

 

 
 

 

 
 
 

 

 
 
 

 
Rapid Naming Skills 

 

 
 

 

 
 

 

 
 
See also “Memory 
including Association & 
Long-Term Retrieval” 
 

 

 
 
See also “Memory 
including Association and 
Long-Term Retrieval” 
 

 
Conceptualization and Fluid 
Reasoning (Gf)/ Problem-
Solving 
 
Developmental Note1:  Fluid 
Reasoning is one of the last cognitive 
abilities and processes to fully 
develop.  Full Development of fluid 
reasoning cannot be expected until 
late adolescence.  Fluid reasoning 
matures late, after gradual 
development.  
 

 

∅ 
 

 

∅ 
 

 

 to  
 
 

 

 to  
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing 
Area 

Sub-Area Basic Reading Skills 
(aka Reading Decoding) 

Reading Fluency* Reading 
Comprehension 

Written Language 

 
 
 
Cognitive 
Abilities 
(continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Expression 
 
Developmental Note1:  Oral language 
matures late, after gradual 
development. 

 

 
 
 

 

∅ 
 
See “Rapid Naming Skills,” a 
process related to reading 
fluency.  Both “naming facility” or 
“rapid automatic naming” (the 
ability to rapidly retrieve 
&associate print & sound) & 
expressional fluency (rapidly 
thinking of different ways of 
expressing an idea) are part of 
long-term storage &retrieval, & 
may overlap in certain ways, but 
are distinct skills. 

 

 
 
 

 

 
 
 

 
Language Processing 
(Crystalized Knowledge) 
 
Developmental Note1:  Oral language 
matures late, after gradual 
development. 
 

 

 
 

 

 
 

 

 
 
 

 

 
 
 

 
Processing Speed 
 
Developmental Note1:  Processing 
speed matures early after rapid 
development. 
 
Benson 2008: “The effect of cognitive 
processing speed (Gs) on reading 
fluency increases with age.” 
 

 

 
 

 

 
 

 

 
 
 

 

 
 

 
(for ages 8-12 & 14) 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing 
Area 

Sub-Area Basic Reading Skills 
(aka Reading Decoding) 

Reading Fluency* Reading 
Comprehension 

Written Language 

 
Executive Functions, Executive 
Memory, Executive Working 
Memory 
 
Developmental Note:  Executive 
functions mature late, after gradual 
development. 
 

 

 
 
See also “Memory” under 
“Cognitive Abilities.” 

 

 to  
 
See also “Memory” 
under “Cognitive 
Abilities.” 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing 
Area 

Sub-Area Basic Reading Skills 
(aka Reading Decoding) 

Reading Fluency* Reading 
Comprehension 

Written Language 

 
Sensory-Motor 
Skills 
 

Visual Motor, Fine Motor, 
Graphomotor, Sensorimotor, 
Sensory-Motor, Psychomotor 
Perceptual Motor 
 
Developmental Note1:  Fine motor 
processing matures early after gradual 
development. 

 

 
 

 

∅ 

 

∅ 

 

 
 
 

 
Sensorimotor Memory 

 

 
See also “Memory” under 
“Cognitive Abilities.” 
 

 

∅ 
See also “Memory” 
under “Cognitive 
Abilities.” 
 

 

∅ 
See also “Memory” under 
“Cognitive Abilities.” 
 

 

∅ 
See also “Memory” under 
“Cognitive Abilities.” 

 
Sensorimotor Speed, 
Graphomotor Speed 

 

∅ 
See “Processing Speed” 
under Cognitive Abilities 
section. 
 

 

∅ 
See “Processing Speed” 
under Cognitive Abilities 
section. 

 

∅ 

 
See “Processing Speed” 
under Cognitive Abilities 
section above. 
 

 
Oral Motor/Oral Motor Speed 

 

 
Consider referral to 
Speech/Language 
Pathologist. 
 

 

 
Consider referral to 
Speech/Language 
Pathologist. 
 

 

∅ 

 

∅ 
 

Attention†  
 
Developmental 
Note1:  Attention 
matures late after 
gradual 
development. 

 
Attention 

 

 
 
 

 

   to    
 
 

 

 
 

 

 

 
 

† Please refer to page 88 for additional information regarding Attention. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Math Calculations Math Problem-Solving 

 
In some cases, research shows that “narrow” cognitive abilities may play an important role in the prediction of math achievement – both basic math skills and problem-solving 
– even when the corresponding “broad” ability does not (McGrew & Wendling, 2010). 
 
Auditory Processing 
 
 
Developmental Note1: 
Auditory processing matures early, 
after gradual development. 

 
Phonological Processing (including 
phonemic awareness and sound 
discrimination, phonetic coding, phonologic 
memory) 
 
Developmental Note1: Phonological processing 
matures early after gradual development. 
 

 

 
 
See also “Memory” under “Cognitive 
Abilities.” 
 

 

 
 
See also “Memory” under “Cognitive 
Abilities.” 

 
Auditory Memory, Auditory Short-Term 
Memory, Auditory Working Memory, 
Verbal Memory, Verbal Working Memory, 
Phonological Memory, Phonological Short-
Term Memory 
 
Developmental Notes1:  Working Memory matures 
late after gradual development. 
 

 

 
 
See “Memory” under “Cognitive 
Abilities” below. 

 

 
 
See “Memory” under “Cognitive Abilities” 
below. 

 
Auditory Processing Speed 

 
See “Processing Speed” and “Rapid 
Naming Skills” under Cognitive Abilities 
section. 
 

 
See “Processing Speed” and “Rapid Naming 
Skills” under Cognitive Abilities section. 
 

 
Auditory Processing (Ga) including Auditory 
Analysis/Synthesis 
 
Developmental Note1:  Auditory processing matures 
early, after gradual development. 
 

 

∅ 

 

∅ 
 
See “Phonological Processing” above. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Math Calculations Math Problem-Solving 
 
Visual-Spatial Processing 
(Gv)  
 
Developmental Note1:  Visual-
Spatial Processing matures early, 
after gradual development. 
 

 
Visual-Spatial Processing (Gv) including 
Visual Analysis and Synthesis, Visual 
Perception, and Visual Discrimination 

 
 to         

 
 

 
 
 

 
 
Orthographic Processing 

 

 
 

 

∅ 

 
Visual Memory, Spatial Memory, Visual-
Spatial Memory, Visual-Spatial Short-Term 
Memory, Visual-Spatial Working Memory 
 
Developmental Notes1:  Long-Term Recall matures 
early, after gradual development.  Working Memory 
matures late after gradual development. 
 

 

 
 
 
See also “Memory” under “Cognitive 
Abilities.” 
 

 

 
 
 
See also “Memory” under “Cognitive 
Abilities.” 
 

 
Visual Processing Speed 

 
See “Processing Speed” and “Rapid 
Naming Skills” under Cognitive Abilities 
section. 
 

 
See “Processing Speed” and “Rapid Naming 
Skills” under Cognitive Abilities section. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Math Calculations Math Problem-Solving 
 
Cognitive Abilities 
 
 
 
 
 
 
 
 

 
Memory including Association and Long-
Term Retrieval (Glr) 
 
Developmental Notes1:  Long-Term Recall matures 
early, after gradual development.  Working Memory 
matures late after gradual development. 
 

 

 
 

 

 
 

 
Rapid Naming Skills 
 

 

 
 

 

 
 

 
Conceptualization and Fluid Reasoning (Gf)/ 
Problem-Solving 
 
Developmental Note1:  Fluid Reasoning is one of the 
last cognitive abilities and processes to fully develop.  
Full Development of fluid reasoning cannot be 
expected until late adolescence.  Fluid reasoning 
matures late, after gradual development.  
 

 

 
 
 

 

 
 
 

 
Expression 
 
Developmental Note1:  Oral language matures late, 
after gradual development. 

 

∅ 
 

See “Language Processing” below. 
 

 

 
 

 
Language Processing 
(Crystalized Knowledge)  
 
Developmental Note1:  Oral language matures late, 
after gradual development. 

 

 
 

 

 
 

105



 
COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Math Calculations Math Problem-Solving 

 
Processing Speed 
 
Developmental Note1:  Processing speed matures 
early after rapid development. 
 

 

 
 

 

 
 

 
Executive Functions, Executive Memory, 
Executive Working Memory 
 
Developmental Note1:  Executive functions mature 
late, after gradual development. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 

Processing Area Sub-Area Math Calculations Math Problem-Solving 
 

 
Sensory-Motor Skills 
 

 
Visual Motor, Fine Motor, Graphomotor, 
Sensorimotor, Sensory-Motor, Psychomotor 
Perceptual Motor 
 
Developmental Note1:  Fine motor processing matures 
early after gradual development. 

 

 
 
 

 

 
 
 

 
Sensorimotor Memory 

 

∅ 
 
See “Memory” under “Cognitive 
Abilities.” 
 

 

∅ 
 
See “Memory” under “Cognitive Abilities.” 
 

 
Sensorimotor Speed, Graphomotor Speed 
 

 

∅ 
 
See “Processing Speed” under Cognitive 
Abilities section. 
 

 

∅ 
 
See “Processing Speed” under Cognitive 
Abilities section. 

 
Oral Motor/Oral Motor Speed 
 

 

∅ 
 

 

∅ 
 

 
Attention†  
 
Developmental Note1:  Attention 
matures late after gradual 
development. 
 

 
Attention 

 

 
 

 

 
 

† Please refer to page 88 for additional information regarding Attention. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Listening 

Comprehension 
Oral Expression 
 

 
Auditory Processing 
(Ga) 
 
Developmental Note1: 
Auditory processing matures early, 
after gradual development. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Phonological Processing (including 
phonemic awareness and sound 
discrimination, phonetic coding, phonologic 
memory) 
 
Developmental Note1: Phonological Processing 
matures early after gradual development. 
 

 

 
 
See also “Memory” under “Cognitive 
Abilities.” 

 

 
 
See also “Memory” under “Cognitive 
Abilities.” 

 
Auditory Memory, Auditory Short-Term 
Memory, Auditory Working Memory, 
Verbal Memory, Verbal Working Memory, 
Phonological Memory, Phonological Short-
Term Memory 
 
Developmental Notes1:  Working Memory matures 
late after gradual development. 
 

 

 
 
See “Memory” under “Cognitive 
Abilities.” 
 

 

 
 
See “Memory” under “Cognitive Abilities.” 
 

 
Auditory Processing Speed 
 

 

 
 

See “Processing Speed” and “Rapid 
Naming Skills” under “Cognitive 
Abilities.” 
 

 

 
 
See “Processing Speed” and “Rapid Naming 
Skills” under “Cognitive Abilities.” 
 

 
Auditory Processing (Ga) including Auditory 
Analysis/Synthesis 

 

 
 
See “Phonological Processing” above. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Listening 

Comprehension 
Oral Expression 
 

 
Visual-Spatial Processing 
(Gv)  
 
Developmental Note1:  Visual-
Spatial Processing matures early, 
after gradual development 

 
Visual-Spatial Processing (Gv) including 
Visual Analysis and Synthesis, Visual 
Perception, and Visual Discrimination 
 

 

 to  
 
 

 

∅ 
 

 
Orthographic Processing 

 

∅ 
 

 

∅ 

Visual Memory, Spatial Memory, Visual-
Spatial Memory, Visual-Spatial Short-Term 
Memory, Visual-Spatial Working Memory 
 
Developmental Notes1:  Long-Term Recall matures 
early, after gradual development.  Working Memory 
matures late after gradual development. 
 

 

∅ 
 
See “Memory” under “Cognitive 
Abilities.” 
 

 

∅ 
 
See “Memory” under “Cognitive Abilities.” 
 

 
Visual Processing Speed 

 

∅ 
 
See “Processing Speed” under “Cognitive 
Abilities.” 

 

∅ 
 
See “Processing Speed” under “Cognitive 
Abilities.” 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Listening 

Comprehension 
Oral Expression 
 

 
Cognitive Abilities 
 
 
 
 

 
Memory including Association and Long-
Term Retrieval (Glr) 
 
Developmental Notes1:  Long-Term Recall matures 
early, after gradual development.  Working Memory 
matures late after gradual development. 
 

 

 to         
 

 

 

 
 
 

 
Rapid Naming Skills 

 

∅ 

 
See “Long-Term Retrieval” under 
“Memory” above. 

 
Conceptualization and Fluid Reasoning (Gf)/ 
Problem-Solving 
 
Developmental Note1:  Fluid Reasoning is one of the last 
cognitive abilities and processes to fully develop.  Full 
Development of fluid reasoning cannot be expected until late 
adolescence.  Fluid reasoning matures late, after gradual 
development.  
 

 

∅ 

 

∅ 

 
Expression 
 
Developmental Note1:  Oral language matures late, after 
gradual development. 
 

 

 
 

 
 
By definition, oral expression as a process is 
related to oral expression as a skill. 

 
Language Processing 
 
Developmental Note1:  Oral language matures late, 
after gradual development. 

 
The relationship between language 
processing (as a processing area) and listening 
comprehension (as an academic achievement 
area) is implicit, as both are interlinked and 
overlapping parts of language 
comprehension. 
 

 
The relationship between language processing 
(as a processing area) and oral expression (as an 
academic achievement area) is implicit, as the 
processing of language is required prior to and 
while expressing oneself aloud. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Listening 

Comprehension 
Oral Expression 
 

 
Processing Speed 
 
Developmental Note1:  Processing speed matures 
early after rapid development. 
 

 

 
 

 

 
 

 
Executive Functions, Executive Memory, 
Executive Working Memory 
 
Developmental Note1:  Executive functions mature 
late, after gradual development. 
 

 

 
 
See also “Memory” section in “Cognitive 
Abilities” above. 
 

 

 
 
See also “Memory” section in “Cognitive 
Abilities” above. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Listening 

Comprehension 
Oral Expression 
 

 
Sensory-Motor Skills 
 

 
Visual Motor, Fine Motor, Graphomotor, 
Sensorimotor, Sensory-Motor, Psychomotor 
Perceptual Motor 
 
Developmental Note1:  Fine motor processing matures 
early after gradual development. 

 

∅ 

 

∅ 

 
Sensorimotor Memory 

 

∅ 
 

See “Memory” under “Cognitive 
Abilities.” 

 

∅ 
 

See “Memory” under “Cognitive 
Abilities.” 
 

 
Sensorimotor Speed, Graphomotor Speed 
 
 

 

∅ 
 
See “Processing Speed” under 
“Cognitive Abilities.” 
 

 

∅ 
 
See “Processing Speed” under 
“Cognitive Abilities.” 
 

 
Oral Motor/Oral Motor Speed 

 

∅ 

 
California Education Code 56333, 
CCR Title 5, Section 3030(c) (an articulation 
disorder is when the pupil displays reduced 
intelligibility or an inability to use the 
speech mechanism which significantly 
interferes with communication and attracts 
adverse attention) 
 
 
Consider referral to Speech/Language 
Pathologist. 
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COMPARES for California’s Five Processing Areas, Sub-Areas, and Academic Areas 
Processing Area Sub-Area Listening 

Comprehension 
Oral Expression 
 

 
Attention†  
 
Developmental Note1:  Attention 
matures late after gradual 
development. 
 

 
Attention 

 

 
 

 

 
 

 

1 Developmental groupings of processes are provided in Dr. Milton J. Dehn’s Essentials of Processing Assessment, Second Edition, 2014, pp. 48 and 
49.  Dr. Dehn reports that all processes begin to develop about the same time during early childhood, but the rate of progress varies.  Basic 
developmental processes (e.g., perceptual processes) reach full development relatively early, but higher-level processes (e.g., executive functions) 
take longer to fully mature.  Dr. Dehn identifies three groupings of processes based on timing of maturation: 1.) mature early after gradual 
development, plateauxing in elementary school (auditory, fine motor, long-term recall, phonological, visual-spatial); 2.) mature in adolescence after 
gradual development (attention, executive functions, fluid reasoning, oral language, working memory); 3.) mature early after rapid development, 
plateauxing in elementary school (processing speed). 

 

 

 

 

 
† Please refer to page 88 for additional information regarding Attention. 

113



   

The Comprehensive Organizational Matrix of 

Processing-Achievement Relations, Evaluating Significance 

Glossary for the COMPARES 
The Glossary contains definitions of processing areas and sub-areas used by the team of 
school psychologists who read the research that underlies the COMPARES.   While all study 
authors do not use the same definitions in their studies, shared working definitions were helpful 
in establishing a common frame of reference for the COMPARES team to use to approach the 
research literature.  As test publishers also do not use identical definitions for processing areas 
in each of their assessment instruments, the practitioner is urged to consider how best to 
interpret which processing area is being measured when selecting tools to evaluate students.  
This Glossary may be useful in that regard. 

In addition to the working definitions, to allow the user to view the original wording used by the 
authors of the following key sources, the Glossary includes direct quotations excerpted from 
these authors’ writings, following the definitions: 

Dehn, M. J. (2014a). Essentials of processing assessment (2nd ed.). New York: John  
Wiley & Sons.   

Dehn, M. J.  (2014b). Working memory in the classroom.  Wisconsin: Schoolhouse  
Educational Services, LLC. 

 
Dehn, M. J. (2010). Long-term memory problems in children and adolescents:   

Assessment, intervention, and effective instruction.  New York:  John Wiley & 
Sons. 

 
Dehn, M. J. (2008).  Working memory and academic learning: Assessment and  

intervention. New York: John Wiley & Sons.  
 
Flanagan, D. P., Alfonso, V. C., & Ortiz, S. O.  (2012). The cross-battery assessment  

approach: An overview, historical perspective, and current directions. In 
Flanagan D.P. Editor & Harrison, P.L. Editon (Eds.), Contemporary Intellectual 
Assessment, Third Edition (pp. 459-483).  New York: Guilford Press. 

 
Flanagan, D. P., & Ortiz, S. O., Alfonso, V. C., (2013). Essentials of cross-battery  

assessment (3rd ed.). New York: John Wiley & Sons, Inc.   
 
Newton, J.H. & McGrew, K.S. (2010). Introduction to the special issue: Current research  

in Cattell-Horn-Carroll-Based assessment. Psychology in the Schools, Vol. 47(7),  
pp.621-634. 

 
Rodrigues, J. & Decker, K. (2007). Special education information packet for San Lorenzo  

High School general education teachers. San Lorenzo Unified School District,  
California. 
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COMPARES GLOSSARY 

OF PROCESSING AREAS AND SUB-AREAS 
 

Association 

Association is the mental/psychological process of remembering basic units of information and 
establishing systems for relating those units to each other.  Association is listed as a “basic 
psychological process” by California Education Code (California Department of 
Education:  Section 3030(j), Title 5, CCR).  See definitions of “Memory,” “Long-Term Retrieval,” 
“Working Memory,” “Rapid Naming Skills,” “Orthographic Processing, “Auditory Memory,” 
“Visual Memory,” and “Sensorimotor Memory” in the Glossary. 

Key Authors In Their Own Words: 
 
Associative Memory (MA): The ability to remember previously unrelated 
information as having been paired. 

Flanagan et al., 2013 

 
Associational Fluency (FA): The ability to rapidly produce a series of 
original or useful ideas related to a concept.   

Flanagan et al., 2013 

 
Retrieval Fluency: Tasks of this nature are sometimes referred to as 
associational fluency or verbal fluency tasks.  These activities are 
intended to measure the examinee’s speed of long-term memory 
retrieval. 

Dehn, 2008 

 
A working memory measurement paradigm developed by Cowan et al 
2006 using verbal-spatial associations involved remembering the 
location of names presented on a computer screen, to measure working 
memory for abstract information, with cross-modal associations 
required. 

Dehn, 2008 

 

Attention 

Attention is the mental/psychological process of maintaining alertness to incoming sensory 
stimuli in order to process it. Attention requires the sustained focus of cognitive resources on 
information while filtering or ignoring extraneous information. Attention is a basic or 
“gatekeeping” function that is a foundation to all other neurological/cognitive functions.  Attention 
is listed as a “basic psychological process” by California Education Code (California Department 
of Education:  Section 3030(j), Title 5, CCR).  Attention is a process that matures late after 
gradual development and is associated with the Frontal, Parietal, and Temporal lobes of the 
brain (Dehn, 2014a).  See also “Executive Functions.” 
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Some researchers divide attention into component parts, which may be measured separately: 
• Focused Attention: The ability to respond discretely to specific visual, auditory or 

tactile stimuli. 
• Sustained Attention (vigilance): The ability to maintain a consistent behavioral 

response during continuous and repetitive activity. 
• Selective Attention: The ability to maintain a behavioral or cognitive set in the 

face of distracting or competing stimuli. Therefore it incorporates the notion of 
"freedom from distractibility." 

• Alternating/Shifting Attention: The ability of mental flexibility that allows 
individuals to shift their focus of attention and move between tasks having 
different cognitive requirements. 

• Divided Attention: This is the highest level of attention and it refers to the ability 
to respond simultaneously to multiple tasks or multiple task demands. 

 
Key Authors In Their Own Words: 
 
Attention is a state of awareness in which the senses and cognition are 
selectively focused on certain stimuli, thoughts, or aspects of the 
environment.  The cognitive processes of attention are those self-
inhibitory processes that allow one to focus, sustain, and divide 
attention.   

Dehn, 2014a 

 
Attention is a complex and multi-faceted neuropsychological function 
used when an individual must focus on certain stimuli for information 
processing.  In order to regulate thinking and to complete tasks of daily 
living such as schoolwork, it is necessary to be able to attend to both 
auditory and visual stimuli in the environment.  Attention can be viewed 
as the foundation of all other higher-order processing.  Attention can 
be divided into five sub-areas: selective/focused attention, shifting 
attention, divided attention, sustained attention, and attentional 
capacity (Miller 2007).   

Flanagan et al., 2013 

 

Auditory Memory 

Auditory Memory is remembering what has been heard.  Variously called Auditory Memory, 
Auditory Short-Term Memory, Verbal Memory, Verbal Short-Term Memory, Verbal Working 
Memory, Phonological Memory, Phonological Short-Term Memory, Short-Term Auditory 
Memory, Short-Term Memory, and similar terms, Auditory Memory may be found in the 
COMPARES under Auditory Processing as well as under Cognitive Abilities: Memory.  See also 
“Memory” and particular types of memory in Glossary. 

 

Key Authors In Their Own Words: 
 
Although frequently referred to as auditory or verbal short-term 
memory, phonological short-term memory is a more appropriate term, 
because auditory input is processed and encoded phonologically 
(Dehn 2008).  Phonological short-term memory is a limited-capacity, 
speech-based store of verbal information (Baddeley, 1986, 2003).  

Dehn, 2014a 
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Key Authors In Their Own Words: 
 
Verbal working memory consists of complex working memory 
operations in which analysis, manipulation, and transformation of 
verbal material take place (Dehn, 2008).  One of the primary functions 
of verbal working memory is to extract a meaningful representation 
that corresponds to the information taken in by phonological short-term 
memory.  

Dehn, 2014a 

 
Memory Span (MS): The ability to maintain information, maintain it in 
primary memory, and immediately reproduce the information in the 
same sequence in which it was represented.”  

Flanagan et al., 2013 

 
Working Memory Capacity (MW): The ability to direct the focus of 
attention to perform relatively simple manipulations, combinations, and 
transformations of information within primary memory while avoiding 
distracting stimuli and engaging in strategic/controlled searches for 
information in secondary memory.   

Flanagan et al., 2013 

 
Short-Term Memory: Ability to hold information in immediate 
awareness and use or transform it within a few seconds 

Flanagan et al., 2012 

 

Auditory Perception  

Auditory Perception is the mental/psychological process of deriving meaning from auditory 
stimuli and using the auditory information for the purpose of learning.  See “Sound 
Discrimination” and “Auditory Processing.” 

Auditory Processing 

Auditory Processing refers to the ability to perceive, analyze, and synthesize a variety of 
auditory stimuli. Measures of auditory processing tap into phonemic awareness (rhyming, 
segmentation, sound-symbol association), auditory perception, sound discrimination, auditory 
mental manipulation, as well as auditory memory.  Auditory Processing may also apply to 
processing more complex combinations of sounds, including language, although this type of 
processing overlaps with the category of Language Processing (found in the Cognitive Abilities 
section of the COMPARES).  Auditory Processing is listed as a “basic psychological process” by 
California Education Code (California Department of Education:  Section 3030(j), Title 5, CCR).  
Auditory processing matures early, after gradual development, and is associated with the 
Temporal lobe of the brain (Dehn, 2014a).  See “Phonological Processing,” “Auditory Memory,” 
“Auditory Processing Speed,” “Processing Speed,” and “Language Processing” in Glossary. 

 

Key Authors In Their Own Words: 
 
The processes involved in perceiving, analyzing, synthesizing and 
discriminating speech and other auditory stimuli 

 
Dehn, 2014a 

 
Ability to analyze and synthesize auditory information.   

 
Flanagan et al., 2013 
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Key Authors In Their Own Words: 
 
The ability to detect and process meaningful nonverbal information in 
sound.  

 
Flanagan et al., as 
cited in Schneider and 
McGrew, 2012 

 
Abilities that depend on sound as input and on the functioning of our 
hearing apparatus.  A key characteristic is the extent to which an 
individual can cognitively control (i.e., handle the competition between 
signal and noise) the perception of auditory information.  The Ga 
domain circumscribes a wide range of abilities involve din the 
interpretation and organization of sounds, such as discriminating 
patterns in sound and musical structure (often under background noise 
and/or distorting conditions) and the ability to analyze, manipulate, 
comprehend, and synthesize sound elements, groups of sounds, or 
sound patterns.   

 
Newton & McGrew 
2010 

 

Auditory Processing Speed 

Processing Speed as applied to perception of auditory stimuli.  Auditory Processing Speed may 
involve processing sounds in isolation or in combination, but could also refer to how well an 
individual can quickly process more complex auditory input, such as language.  In the 
COMPARES, Auditory Processing Speed is subsumed under Processing Speed, in general.  
See “Processing Speed.”  

Cognitive Abilities 

“Cognitive Abilities” is listed as a “basic psychological process” by California Education Code 
(California Department of Education:  Section 3030(j), Title 5, CCR).  Cognitive Abilities is an 
umbrella term, according to Code, which includes Association, Conceptualization, and 
Expression.  These terms are defined individually within the Glossary.   

Conceptualization  

Conceptualization is the mental/psychological process of understanding or grasping the 
significance and meaning of increasingly complex information and ideas, including abstract 
thinking and reasoning.  Conceptualization is listed as a “basic psychological process” by 
California Education Code (California Department of Education:  Section 3030(j), Title 5, CCR).  
Conceptualization is also known as Fluid Reasoning (Gf) and Problem-Solving.  See “Fluid 
Reasoning.” 

Crystallized Knowledge 

Crystallized Knowledge, also called Crystallized Abilities, refers to a person’s knowledge base 
or general fund of information that has been accumulated and remembered over time. It 
involves knowledge of one’s culture, as well as verbal or language-based learning that has been 
acquired during general life experiences and formal schooling.  When a student lacks 
background knowledge and/or language development to support academic learning, the student 
may demonstrate difficulty with comprehension of directions and material read, as well as 
difficulty with oral expression and content of written language.  In the COMPARES, Crystallized 
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Knowledge is subsumed under the category of Language Processing.  See “Language 
Processing” and “Expression” in the Glossary. 

Executive Functions 

“Executive Functions” is an umbrella term that refers to a set of mental skills that work together 
to help direct, manage, regulate, and control a person’s cognitions and behavior towards 
achieving goals, and are coordinated primarily, although not exclusively, in the frontal lobe of 
the brain.  Executive Functions are variously referred to as Executive Functioning, Executive 
Processes, the Central Executive, Executive Control, Mental Control, or Cognitive Control, and 
includes aspects of memory known as Executive Memory, Executive Working Memory, or 
Working Memory.  While this term does not have one agreed-upon definition among 
researchers, some of the component parts may include metacognition (including initiation of 
problem-solving or activity, paying attention and using working memory, planning/organizing 
problem-solving approaches, using strategies, organization of materials and environment, 
consciously integrating past experience with present action, self-monitoring) and behavioral 
regulation (including ability to inhibit impulsive responses, to shift/switch/transition and adjust 
flexibly to changes in routine or task demands, managing time, space, and attention, and to 
exercise emotional self-control/emotional modulation).  Executive functions mature late, after 
gradual development (Dehn, 2014a). 

Key Authors In Their Own Words: 
 
An array of mental processes responsible for regulating cognitive 
functions during purposeful, goal-directed, problem-solving behavior. 

 
Dehn, 2014a 

 
Executive functioning is a higher-level psychological process that 
includes an array of mental processes responsible for cuing, directing, 
and coordinating multiple aspects of perception, cognition, emotion, 
and behavior during purposeful, goal-directed, problem-solving 
behavior.  The different executive functions, which are analogous to a 
board of directors, monitor and manage cognitive functions.  The 
complexity of executive functioning is illustrated by McCloskey and 
Perkins (2013), who identify 32 different self-regulation executive 
functions organized under the six executive clusters of attention, 
engagement, optimization, evaluation, efficiency, and memory. 

 
Dehn, 2014a 

 
Executive function often is understood as two broadly conceptualized 
areas that are related to the brain’s frontal lobes: cognitive control and 
behavioral/emotional control.  The cognitive aspects of executive 
functioning includes concept generation (Gc/Glr); problem solving (Gf); 
attentional shifting (attention; Gs), planning; organizing; working 
memory (Gsm); and retrieval fluency (Glr).  The behavioral/emotional 
aspects of executive functioning relate to the inhibitory controls of 
behavior (e.g., impulsivity, regulation of emotional tone, etc.)  (See 
Miller, 2007). 

 
Flanagan et al., 2013 

 
Definitions of selected executive functions include Working Memory 
Capacity, Concept Formation and Generation, Planning, Reasoning, 
and Problem-Solving, Retrieval Fluency, and Attention. 

 
Flanagan et al., 2013 
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Executive Memory 

See “Executive Working Memory.” 

Executive Working Memory 

Executive Working Memory, also called Executive Memory, refers to the Working Memory –
Executive Functions interface, including processes that work together to coordinate relations 
between the brain’s memory subsystems.   See “Working Memory” and “Executive Functions.” 

Key Authors In Their Own Words: 
 
Executive Working Memory is distinct from broad executive processes 
in that it is restricted to the management of memory systems.  It is 
similar to Baddeley’s central executive in that it involves coordinating 
interaction between memory subsystems and inhibiting irrelevant 
memory items.  In particular, executive working memory is involved 
whenever tasks require the coordination of storage and processing.  
Executive working memory also enacts strategies that extend short-
term memory span and guide retrieval of information stored in long-
term memory.  Executive working memory is not domain specific and 
does not itself have any storage capacity; working memory storage 
capacity is provided by the working memory operations component.   

 
Dehn, 2008 

 
Executive Working Memory, also called Executive Memory, helps 
coordinate the memory systems of the brain, including helping an 
individual to access strategies to support and enhance successful 
short-term and long-term memory use. 

 
Dehn, 2008 

 
Executive working memory is involved whenever an individual must 
simultaneously store and process information.  Tasks that introduce 
interference or a secondary processing task while requiring the 
retention of information will necessarily involve the central executive. 

 
Dehn, 2014a 

 

Expression 

Expression is the mental/psychological process of conveying the meaning of information to 
others via oral, written, or gestural language.  Expression is listed as a “basic psychological 
process” by California Education Code (California Department of Education:  Section 3030(j), 
Title 5, CCR).  Oral Language matures late, after gradual development, and is associated with 
the Frontal and Temporal lobes of the brain (Dehn, 2014a).  See “Language Processing” and 
“Crystallized Knowledge.” 

Key Authors In Their Own Words: 
 
Expressional Fluency (FE): The ability to rapidly think of different ways 
of expressing an idea. 

 
Flanagan et al., 2013 

 
Communication Ability (CM): The ability to use speech to communicate 
one’s thoughts clearly. 

 
Flanagan et al., 2013 
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Fine Motor Skills 

Fine Motor Skills involve use of the small muscles of the body to perform precise movements 
during activities like grasping minute objects, buttoning clothing, and writing.  Typically, a 
reference to Fine Motor Skills in relation to writing means the use of small muscles in an 
individual’s hand, fingers, and wrist, although a complex task like writing also involves other 
muscles.  Strength, dexterity, control, and speed are factors in successful Fine Motor 
performance.  Fine motor processing matures early after gradual development and is 
associated with the Frontal and Parietal lobes of the brain.  See “Graphomotor Skills,” 
“Processing Speed,” “Psychomotor Abilities,” “Sensory-Motor Skills,” and “Visual Motor Skills” in 
the Glossary. 

Key Authors In Their Own Words: 
 
[Fine Motor Processing includes] The processes, such as motor 
planning, involved in the control and coordination of small muscle 
movements that occur in the fingers 

 
Dehn, 2014a 

 

Fluid Reasoning 

Fluid Reasoning, also known as Conceptualization or Problem-Solving, is found within the 
Cognitive Abilities section of the COMPARES.  Fluid Reasoning refers to a type of verbal or 
nonverbal thinking that an individual may use when faced with a relatively new task that cannot 
be performed automatically. This type of thinking includes such things as forming and 
recognizing concepts (e.g., how are a dog, cat, and cow alike?), identifying and perceiving 
relationships (e.g., sun is to morning as moon is to night), drawing inferences (e.g., after reading 
a story, answer the question), and reorganizing or transforming information.  Overall, this ability 
can be thought of as a problem-solving type of intelligence.   Fluid reasoning is associated with 
the Frontal and Parietal lobes of the brain (Dehn, 2014a).  Fluid reasoning skills maturation 
occurs gradually, making this process one of the last to fully develop, typically taking until late 
adolescence (Dehn, 2014a). 

 

Key Authors In Their Own Words: 
 
The ability to reason deductively and inductively, especially when 
solving novel problems.   

 
Dehn, 2014a 

 
Fluid reasoning is the ability to reason, form concepts, and solve 
problems, particularly when confronted with a novel task or unfamiliar 
situation.  It involves both deductive and inductive reasoning…From an 
assessment perspective, fluid reasoning can be divided into verbal and 
nonverbal domains.    

 
Dehn, 2014a 

 
Fluid Reasoning (Gf) as CHC Broad Ability: The deliberate but flexible 
control of attention to solve novel, on-the-spot problems that cannot be 
performed by relying exclusively on previously learned habits, 
schemas, and scripts 

 
Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 
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Key Authors In Their Own Words: 
Novel reasoning and problem-solving: ability to solve problems that are 
unfamiliar 

Flanagan et al., 2013 

 
Processes are minimally dependent on prior learning.   

 
Flanagan et al., 2013 

 
Involves manipulating rules, abstracting, generalizing, and identifying 
logical relationships.   

 
Flanagan et al., 2013 

 
Fluid reasoning is evident in inferential reasoning, concept formation, 
classification of unfamiliar stimuli, categorization, and extrapolation of 
reasonable estimates in ambiguous situations.  

 
Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 
 

 
The use of deliberate and controlled mental operations, often in a 
flexible manner, to solve novel problems that cannot be performed 
automatically.  Mental operations often include drawing inferences, 
concept formation, classification, generalization, generating and testing 
hypothesis, identifying relations, comprehending implications, problem 
solving, extrapolating, and transforming information.  Inductive and 
deductive reasoning are generally considered the hallmark indicators 
of Gf.  Gf has been linked to cognitive complexity, which is typically 
defined as the greater use of a wide and diverse array of elementary 
cognitive processes during performance.  Historically is often referred 
to as fluid intelligence.  

 
Newton & McGrew, 
2010 

 

Graphomotor Skills 

Graphomotor Skills is a sub-area within the Sensory-Motor Skills section of the COMPARES.  
As distinct from Fine Motor and Visual-Motor Skills, Graphomotor Skills refers to the highly 
specialized motor processes involved in writing using an implement such as a pencil or pen.  To 
form a letter when writing, an individual uses Graphomotor Skills to coordinate finger muscles 
efficiently, to maneuver the pencil in the right directions with the right pressure.  See “Sensory-
Motor Skills.” 

Key Authors In Their Own Words: 
 
Fine motor functioning and skills that produce written symbols are part 
of a larger construct known as graphomotor abilities…involve more 
than just control of fine motor movements…also include sensory 
awareness of the fingers, visual-motor integration, and retrieval of 
symbol shapes stored in long-term memory…Graphomotor 
difficulties…also referred to as dysgraphia… 

 
Dehn, 2014a 
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Graphomotor Speed 

Graphomotor Speed is how quickly a person can perform graphomotor tasks.  See 
“Graphomotor Skills,” “Sensory-Motor Skills,” “Sensory-Motor Speed,” and “Processing Speed.” 

Key Authors In Their Own Words: 
 
CHC Narrow Ability Writing Speed (WS): The ability to copy or 
generate text quickly. 

 
Flanagan et al., 2013 
 

 
The rate at which words or sentences can be generated or copied. 

 
Flanagan et al., 2013 

 

Language Processing 

Language Processing in the COMPARES is found in the Cognitive Abilities section and refers to 
communication skills including both receptive (understanding language) skills and expressive 
(constructing language) skills, and overlaps with several other areas.  The areas of overlap 
include Expression (which focuses specifically on Oral Expression), Auditory Processing (which 
focuses more on the sounds of language rather than meaning), and Crystallized Knowledge 
(which is subsumed into the category of Language Processing).  Oral Language matures late, 
after gradual development, and is associated with the Frontal and Temporal lobes of the brain 
(Dehn, 2014a).  See “Expression,” “Auditory Processing,” and “Crystallized Knowledge.” 

Key Authors In Their Own Words: 
 
Oral Language Processing:  The linguistic processes that allow one to 
communicate effectively, such as the ability to construct meaningful 
sentences.”   

 
Dehn, 2014a 

 
Language Development: General understanding of spoken language 
at the level of words, idioms, and sentences. 

 
Flanagan et al., 2013 

 
Listening Ability:  The ability to understand speech. 

 
Flanagan et al., 2013 

 

Long-Term Recall  

Long-Term Recall, also called Long-Term Retrieval, is listed under Memory within the Cognitive 
Abilities section of the COMPARES and refers to an individual’s ability to take in and store a 
variety of information (e.g., ideas, names, concepts) in one’s mind, and then retrieve this 
information at a later time using association. Long-Term Recall includes the processes of 
encoding, storing, consolidating, and retrieving information.  Long-Term Recall matures early, 
after gradual development and is associated with the Temporal, Parietal, Occipital, and Frontal 
lobes of the brain (Dehn, 2014a).  See “Memory” and “Rapid Naming Skills.”  
 
Key Authors In Their Own Words: 
 
Long-Term Recall: Delayed recall of new learning and the long-term 
memory processes of encoding, consolidation, storage, and fluent 
retrieval. 

 
Dehn, 2014a 
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Key Authors In Their Own Words: 
Long-term memory is dynamic; it’s not a passive repository of 
information.  Even during sleep the brain is constantly processing and 
updating g memory representations.  

Dehn, 2010 

 
For its part, long-term memory supports short-term memory 
functioning.  Long-term memory representations directly enhance 
short-term span.  When information enters short-term memory, related 
information in long-term storage is immediately and automatically 
activated.   

 
Dehn, 2010 

 
Long-Term Storage and Retrieval (Glr) as CHC Broad Ability: The 
ability to store, consolidate, and retrieve information over periods of 
time measured in minutes, hours, days, and years. 

 
Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 

 
Long-Term Retrieval (Glr)  Ability to store information (e.g., concepts, 
words, facts), consolidate it, and fluently retrieve it at a later time (e.g., 
minutes, hours, days, and years) through association. 

 
Flanagan et al., 2013 

 

Long-Term Retrieval 

Another term for “Long Term Recall.”  See “Long-Term Recall.” 

Memory 

Memory is an umbrella term for remembered learning that includes the processes required to 
encode, consolidate, store, and retrieve verbal and nonverbal information, whether on a shorter-
term or longer-term basis, whether visual, auditory, or motor.  Memory is listed under Cognitive 
Abilities in the COMPARES as well as under Auditory Processing, Visual Processing, and 
Sensory-Motor Processing.  The California Education Code term “Association” refers to 
remembering information and establishing systems for relating remembered-units to each other, 
and is interpreted as another way of referencing aspects of memory.  (See “Association” in 
Glossary.)  Theoreticians have created a number of models of memory, with varying terms 
assigned.  In one conceptualization, there are three memory systems: short-term, working 
memory, and long-term memory, all of which involve taking in information, storing it for a period 
of time, and recalling it; short-term memory is considered a subcomponent of working memory 
(Dehn, 2008; 2014). In another conceptualization, short-term memory and long-term retrieval 
are two of the CHC broad abilities, and involve holding/storing information for use either within a 
few seconds, or for later retrieval through association (Flanagan et al., 2012; Flanagan et al., 
2013).  See “Working Memory,” “Short-Term Memory,” “Long-Term Retrieval,” “Rapid Naming 
Skills,” “Auditory Memory,” “Visual Memory,” and “Sensory-Motor Memory” in the Glossary. 
 
Oral Expression 

See “Expression” and “Language Processing.” 
 
Oral Motor Skills 

Oral motor skills is a sub-area of Sensory-Motor Skills in the COMPARES and refers to how well 
an individual can move the muscles of the face (including mouth, jaw, tongue, and lips) in order 
to produce speech. 
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Oral Motor Speed 

Oral motor speed refers to how quickly an individual can move the muscles of the face 
(including mouth, jaw, tongue, and lips) in order to produce speech.  See “Oral Motor Skills.” 

Key Authors In Their Own Words: 
 
Speed of Articulation: The ability to rapidly perform successive 
articulations with the speech musculature. 

 
Flanagan et al.,  2013 

 

Orthographic Processing 

Orthographic Processing is a sub-area of Visual Processing in the COMPARES and refers more 
to processing the “look” of a word than to its phonologic structure.  Although there appears to be 
no absolute consensus definition of the term, Orthographic Processing relies on visual coding 
and visual memory to allow a reader to retain the images of letters or symbols, patterns of 
letters, or of an entire word, so that the learner may fluently read or write the word or symbol 
later.  Additional shades of meaning for Orthographic Processing include the concept of the 
individual understanding the conventions of written language, having knowledge of conventional 
spelling, spelling rules, and spelling patterns, and understanding the representation of word 
boundaries, stops and pauses in speech, and tonal inflection.  The English language is thought 
to have a “deep” orthography, because the writing system does not have consistent or one-to-
one correspondence between the phonemes in speech and the written code. 

Key Authors In Their Own Words: 
 
Orthographic processing is a type of visual-spatial processing that 
might be more closely related with academic learning than broad 
visual-spatial processing.  Orthographic processing is the ability to 
rapidly map graphemes (letters and groups of letters) to phonemes.  
Children with orthographic processing difficulties have particular 
problems remembering letter sequences and spelling words that 
contain irregular spelling patterns because they do not have mental 
images of words stored in memory. 

 
Dehn, 2014a 

 
Orthographic processing or awareness (the ability to rapidly map 
graphemes to phonemes) may be more related to the perceptual 
speed tasks found on cognitive tests (e.g., Symbol Search on the 
Wechsler Scales).   

 
Flanagan et al., 2013 

 

Phonological Memory 

Phonological Memory, also known as Phonological Short-Term Memory or Phonological 
Working Memory, involves coding of auditory and verbal information into short-term storage for 
brief retention and then immediate recall.  Phonological Short-Term Memory is conceptualized 
by some memory theorists as having a passive storage component and a rehearsal component.  
See “Memory,” “Auditory Memory,” and “Phonological Processing.” 
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Key Authors In Their Own Words: 

 
Although frequently referred to as auditory or verbal short-term 
memory, phonological short-term memory is a more appropriate term, 
because auditory input is processed and encoded phonologically 
(Dehn, 2008).   

 
Dehn, 2014a; 2010 

 
Phonological short-term memory, also referred to as the phonological 
loop or the articulatory loop, is a limited capacity, speech-based store 
of verbal information (Baddeley, 1986; 1983). 

 
Dehn, 2014a 

 
Short-term phonological capacity is analogous to an audio tape 
recorder loop of a specific length.  Words or other auditory units are 
recorded in the order they are perceived, and they will quickly decay or 
be recorded over by new auditory units unless rehearsal re-records 
them onto the tape.  Amazingly, this phonological loop is only two 
seconds in duration, regardless of the individual’s age. 

 
Dehn, 2014a; 2010 

 
The exact nature of the relationship between phonological short-term 
memory and phonological processing is not entirely known but 
certainly the two processes are integrally related (Hulme & Mackenzie, 
1992)…It is possible that phonological processing is the underlying 
process that determines the capacity and functioning of phonological 
short-term memory. 

 
Dehn, 2008 

 
Baddeley (1986), who developed the predominant working memory 
model, subdivides phonological short-term memory into passive 
phonological storage and subvocal, articulatory rehearsal. 

 
Dehn, 2010 

 
…there is clear neurological evidence supporting the division of 
phonological short-term memory into a passive storage component 
and a rehearsal component. 

 
Dehn, 2010 

 

Phonological Processing 

Phonological Processing is a sub-area of Auditory Processing in the COMPARES, and includes 
phonemic awareness, sound discrimination, phonetic coding, and Phonological Memory.  This 
type of processing involves the ability to hear, manipulate and, in the case of Phonological 
Memory, remember phonemes.  Phonological Processing matures early after gradual 
development and is associated with the Temporal and Parietal lobes of the brain (Dehn, 2014a).  
See “Auditory Processing” and “Phonological Memory.” 

 

Key Authors In Their Own Words: 

 
The manipulation of phonemes, the smallest units of speech that are 
used to forms syllables and words.   

 
Dehn, 2014a 
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Key Authors In Their Own Words: 

Phonemic awareness – the understanding that words (spoken and 
written) can be divided into discrete sounds – is an important 
dimension of phonological processing 

Dehn, 2014a 

 
Phonetic Coding (PC): The ability to hear phonemes distinctly.   

 
Flanagan et al., 2013 

 
Speech Sound Discrimination (US): The ability to detect and 
discriminate differences in speech sounds (other than phonemes) 
under conditions of little distraction or distortion. 

 
Flanagan et al., 2013 

 
Phonetic Coding (PC): Ability to code, process, and be sensitive to 
nuances in phonemic information (speech sounds) in Gsm.  Includes 
the ability to identify, isolate, blend or transform sounds of speech.  
Frequently referred to as phonological or phonemic awareness.  

 
Newton & McGrew, 
2010 

 
Speech/Sound Discrimination (US): Ability to detect and discriminate 
differences in phonemes or speech sounds under conditions of little or 
no distraction or distortion.  

 
Newton & McGrew, 
2010 

 

Processing Speed 

In theory, Processing Speed measures how quickly an individual can process input, whether 
visually, auditorily, or motorically, but, due to the impossibility of measuring the actual speed of 
thinking, it is measured at the output level, using hands or voice to respond to a prompt.  The 
COMPARES lists the relationship ratings of Processing Speed under the Cognitive Abilities 
section, although speed of visual processing, speed of auditory (and language) processing, and 
speed of sensory-motor processing are also listed under their respective sections, as well, to 
acknowledge that there may be differences among different types of speeded responses, 
depending on the modality involved.  Processing speed matures early after rapid development 
and is not associated with a particular area of the brain, but may be related to the amount of 
interconnectivity within the brain and myelination, with greater myelination permitting faster 
transmission (Dehn, 2014a).  Processing Speed has an exceptionally strong relationship with 
Working Memory.  See “Visual Processing Speed,” “Auditory Processing Speed,” “Sensory-
Motor Speed,” “Rapid Naming Skills,” “Retrieval Fluency,” and “Working Memory.” 

Key Authors In Their Own Words: 
 
Processing speed refers to how quickly information is processed and 
how efficiently simple cognitive tasks are executed over a sustained 
period.  Processing speed is typically tested with tasks requiring the 
examinee to perform relatively easy overlearned procedures that 
require little reasoning or higher-level complex processing.  Broad 
processing speed can be divided into simple processing speed, which 
reflects the mental speed required to perform undemanding attentional 
tasks such as target detection, and complex processing speed, which 
reflects the total time to complete more demanding tasks, such as a 
task that involves decisions.” 

 
Dehn, 2014a 
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Key Authors In Their Own Words: 
Processing Speed (Gs) as CHC Broad Ability, as defined in Schneider 
and McGrew 2012: The ability to perform simple, repetitive cognitive 
tasks quickly and fluently 

Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 

 
Processing Speed (Gs): “Speed of processing, particularly when 
required to focus attention for one to three minutes.” “Usually 
measured by tasks that require the ability to perform simple, repetitive 
tasks quickly and accurately.” 

 
Flanagan et al., 2013 

 
Rate of Test-Taking (R9): “The speed and fluency with which simple 
cognitive tests are completed.” 

 
Flanagan et al 2013 

 

Psychomotor Abilities 

Psychomotor Abilities include skills that rely on a unity of cognitive functions and physical 
movements to achieve a goal.  Examples of Psychomotor Abilities include eye-hand 
coordination, balance, reaction time, finger dexterity, and arm-hand steadiness.  The term 
“Psychomotor Abilities” overlaps with other Glossary terms such as “Fine Motor Skills,” 
“Graphomotor Skills,” “Visual Motor Skills” and “Sensory-Motor Skills.”  

Key Authors In Their Own Words: 
 
[Psychomotor Abilities include] The abilities to perform physical body 
motor movements (e.g., movement of fingers, hands, legs) with 
precision, coordination, or strength. 

 
Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 

 
[Psychomotor Abilities include] The abilities to perform physical body 
motor movements (e.g., movement of fingers, hands, legs) with 
precision, coordination, or strength.  Movement or motor behaviors are 
typically the result of mental activity.  

 
Newton & McGrew, 
2010 

 

Rapid Naming Skills 

Rapid Naming Skills, also known as Rapid Automatic Naming (RAN) and Rapid Automatized 
Naming, taps into a visual-verbal, cross-modal connection to see how quickly and correctly an 
individual can view and then name aloud letters, numbers, objects, pictures, or colors.  
Researchers in recent years have used RAN to measure a variety of skills, including long-term 
retrieval, phonological processing, orthographic processing, processing speed, and as a 
predictive measure of future reading success.  There appears to be no definitive consensus as 
to the theoretical constructs underlying RAN.  RAN is listed in the COMPARES next to the 
Memory section within the Cognitive Abilities section. 

 

Key Authors In Their Own Words: 
 
The skills of rapid automatic naming (RAN) or naming facility are 
subsets of long-term recall, and are a specific type of retrieval.   

 
Dehn, 2014a 
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Key Authors In Their Own Words: 
 
In RAN, the examinee is directed to quickly name pictures of common 
objects or other well-known stimuli.  “Naming is typically a less-
demanding retrieval activity than recalling semantically related items, 
especially when naming involves a limited class such as colors.  
Consequently, RAN performance is an indication of poor retrieval 
speed more so than inefficient search mechanisms.”   

 
Dehn, 2010 

 
The ability to rapidly call objects by their names.” 

 
Flanagan et al., 2013 

 

Sensorimotor Memory 

Sensorimotor Memory, also known as Motor Learning or Muscle Memory, is a type of 
procedural learning that involves repeating a physical task until it is learned to automaticity.  The 
repetition of the motor movement leads to consolidation into memory, so that the action 
ultimately can be performed without conscious effort.  The movements involved with writing by 
hand are thought to create a Sensorimotor Memory, which allows writing to become easier with 
practice. 

Sensorimotor Skills 

Another spelling for Sensory-Motor Skills.  See “Sensory-Motor Skills.” 

Sensorimotor Speed 

Sensorimotor Speed is how quickly a person can perform sensorimotor tasks using their 
Sensory-Motor Skills.  See also “Psychomotor Abilities,” “Sensory-Motor Skills,” and 
“Processing Speed.”  

Key Authors In Their Own Words: 
 
Psychomotor Speed (Gps) as CHC Broad Ability: The speed and 
fluidity with which physical body movements can be made. 

 
Flanagan et al., as 
cited in Schneider and 
McGrew, 2012 

 

Sensory-Motor Skills 

Sensory-Motor Skills or Sensory-Motor Integration is the mental/psychological process that 
involves engaging perceptual and cognitive skills to organize physical output.  As a basic 
psychological process involved in learning, sensory-motor skills chiefly involve fine-motor and 
graphomotor output. The sensory-motor process may include measures of visual-motor 
integration, motor speed, and overall fine-/gross-motor skills.  Sensory-Motor Skills is listed as a 
“basic psychological process” by California Education Code (California Department of 
Education:  Section 3030(j), Title 5, CCR).  Fine motor processing matures early after gradual 
development, and is associated with the frontal and parietal lobes of the brain (Dehn, 2014a).  
See “Fine Motor Skills,” “Graphomotor Skills,” “Oral Motor Speed,” “Psychomotor Abilities,” 
“Sensorimotor Memory,” “Sensorimotor Speed,” “Visual Motor Skills,” and “Processing Speed” 
in Glossary. 
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Key Authors In Their Own Words: 
 
[Fine Motor Processing includes] The processes, such as motor 
planning, involved in the control and coordination of small muscle 
movements that occur in the fingers 

 
Dehn, 2014a 

 
[Psychomotor Abilities include] The abilities to perform physical body 
motor movements (e.g., movement of fingers, hands, legs) with 
precision, coordination, or strength 

 
Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 

 
[Psychomotor Abilities include] The abilities to perform physical body 
motor movements (e.g., movement of fingers, hands, legs) with 
precision, coordination, or strength.  Movement or motor behaviors are 
typically the result of mental activity 

 
Newton & McGrew, 
2010 

 

Short-Term Memory 

Short-Term Memory refers to the temporary, passive retention of a small amount of information, 
whether involving auditory-verbal-phonological or visuospatial components.  In the 
COMPARES, Short-Term Memory is subsumed under the Memory sub-area within the 
Cognitive Abilities section, as well as being part of Auditory Memory, Phonological Memory, and 
Visual Memory.  In the Glossary, see “Memory,” “Working Memory,” “Auditory Memory,” 
“Phonological Memory,” “Phonological Processing,” “Visual Memory,” and “Visual-Spatial 
Memory.”  

Key Authors In Their Own Words: 
 
Short-term memory, defined as the passive storage of verbal and 
visuospatial information, can bypass working memory and 
automatically encode information into long-term memory, as well as 
automatically activate long-term memory representations.  Short-term 
memory structures and processes are limited to those that are passive, 
instantaneous, and fairly automatic.  In this integrated model, short-
term memory components consist of phonological short-term memory 
and visuospatial short-term memory, as described in Baddeley’s 
model, but without the conscious rehearsal aspects that are the 
responsibility of working memory. 

 
Dehn, 2008 

 
In contemporary memory models, short-term memory is thought to be 
embedded within the working memory system.  In an unconscious 
mode, short-term memory can operate independently of working 
memory, but whenever short-term memory content is being managed, 
working memory is performing that executive function.  Both short-term 
memory and working memory can be divided into auditory-verbal and 
visuospatial components. 

 
Dehn, 2008; 2010 

 
Short-Term Memory (Gsm) as CHC Broad Ability: The ability to 
encode, maintain, and manipulate information in one’s immediate 
awareness. 

 
Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 
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Key Authors In Their Own Words: 
Ability to hold information in immediate awareness and use or 
transform it within a few seconds 

Flanagan et al., 2013 

 

Sound Discrimination  

Sound Discrimination is an element of Auditory Perception and a part of Auditory Processing 
and refers to the particular skill of discerning differences among sounds.  Sound Discrimination 
is subsumed under the categories of Phonological Processing and Auditory Processing within 
the COMPARES.  See “Phonological Processing,” “Auditory Perception” and “Auditory 
Processing” in Glossary.  
 
Key Authors In Their Own Words: 
 
Speech Sounds Discrimination (US): The ability to detect and 
discriminate differences in speech sounds (other than phonemes) 
under conditions of little distraction or distortion.  

Flanagan et al., 2013 

 
Resistance to Auditory Stimulus Distortion (UR):  The ability to hear 
words correctly even under conditions of distortion or loud background 
noise.    

Flanagan et al., 2013 

 

Specific Learning Disability (as it is related to processing areas) 

The Federal definition of “Specific Learning Disability” related to processing areas states that 
the term means “a disorder in one or more of the basic psychological processes involved in 
understanding or in using language, spoken or written, that may manifest itself in an imperfect 
ability to listen, think, speak, read, write, spell, or to do mathematical calculations, including 
conditions such as perceptual disabilities, brain injury, minimal brain dysfunction, dyslexia, and 
developmental aphasia.”  The definition also states, “The term does not include learning 
problems that are primarily the result of visual, hearing, or motor disabilities, of intellectual 
disabilities, of emotional disturbance, or of environmental, cultural, or economic disadvantage.”  
P.L. 108-476 (IDEA), Title 34, CFR 300.8(c)(10)  
 
The complete California definition of “Specific Learning Disability” may be reviewed at the 
SELPA website (Special Education Eligibility Guidelines).  In regard to processing areas, the 
California Code of Regulations states that, “A pupil has a disorder in one or more of the basic 
psychological processes involved in understanding or in using language, spoken or written, 
which may manifest itself in an impaired ability to listen, think, speak, read, write, spell, or do 
mathematical calculations, and has a severe discrepancy between intellectual ability and 
achievement in one or more of the academic areas specified in Section 56337(a) of the 
Education Code. For the purpose of Section 3030(j):  (1) Basic psychological processes include 
attention, visual processing, auditory processing, sensory-motor skills, cognitive abilities 
including association, conceptualization and expression.” 
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Visual Discrimination 

Visual Discrimination is an element of Visual Perception and a part of Visual Processing and 
refers to the particular skill of discerning likenesses and differences to distinguish among 
visually-presented prompts, considering variations in size, shape, pattern, form, position, 
orientation, or color, despite the presence of distracting visual information.  Visual Discrimination 
is subsumed under the category of Visual-Spatial Processing within the COMPARES.  See 
“Visual Processing” and “Visual-Spatial Processing.”  
 
Key Authors In Their Own Words: 
 
Flexibility of Closure (CF): The ability to identify a visual figure or 
pattern embedded in a complex distracting visual pattern or array, 
when one knows in advance what the pattern is. 

 
Flanagan et al., 2013 

 

Visual Memory 

Visual Memory is remembering what has been seen, with a focus on static features of the 
object, such as shape and color.  Variously called Visual Memory, Visual Short-Term Memory, 
Visual Working Memory, Visuospatial Memory, Visuospatial Short-term Memory, Visuospatial 
Working Memory, Long-Term Visual Memory, Orthographic Memory, and similar terms, Visual 
Memory may be found in the COMPARES under Visual Processing as well as under Cognitive 
Abilities: Memory.  See also “Memory” and particular types of memory in Glossary. 

Key Authors In Their Own Words: 
 
The main distinction between visuospatial short-term memory and 
visuospatial working memory is that the short-term component involves 
only passive retention of information, whereas visuospatial working 
memory adds a processing component, such as reversing the 
sequence of objects or manipulating an image. 

 
Dehn, 2010 

 
Visuospatial short-term memory is another passive short-term memory 
subcomponent that briefly stores visual (object and color) and spatial 
(location and direction) information.  Visuospatial information is 
refreshed automatically and continually as objects in the environment 
change and as the focus of attention changes. 

 
Dehn, 2008 

 
Visuospatial Working Memory, another aspect of working memory 
operations, combines visuospatial information held in both short- and 
long-term working memory.  For example, visuospatial working 
memory is involved whenever images are being manipulated. 

 
Dehn, 2008 

 
Visual Memory: (MV): The ability to remember complex visual images 
over short periods of time (less than 30 seconds). 

 
Flanagan et al., 2013 

 
Visual Memory (MV): Ability to form and store a mental representation 
or image of a visual shape or configuration (typically during a brief 
study period), over at least a few seconds, and then recognize or recall 
it later (during the test phase). 

 
Newton & McGrew, 
2010 
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Visual-Motor Skills 

Visual-Motor Skills refers to the use of the eyes (visual-perceptual component) and hands 
(motor component) working together to perform a task.  Visual-Motor Integration, commonly 
referred to as Eye-Hand Coordination, is the ability to integrate visual input successfully with 
motor output.  See “Fine Motor Skills,” “Graphomotor Skills,” “Psychomotor Abilities,” 
“Sensorimotor Speed,” and “Sensory-Motor Skills.” 

Visual Perception 

Visual Perception is the mental/psychological process of deriving meaning from visual stimuli 
and using the visual information for the purpose of learning.  See “Visual Processing” and 
“Visual-Spatial Processing.” 

Visual Processing 

Visual Processing is the mental/psychological construct defined by cognitive mechanisms that 
are involved in the retention, processing, and organization of visual information so as to 
demonstrate accurate perception, as distinct from visual acuity. This type of cognitive 
processing ability involves the ability to generate, perceive, analyze, synthesize, manipulate, 
and transform visual patterns and stimuli. Measures of the visual process may include factors 
such as spatial awareness, visual-perceptual skills, perceptual organization, visual mental 
manipulation, and perceptual discrimination.  Visual Processing is subsumed under the category 
of Visual-Spatial Processing in the COMPARES.  Visual Processing is listed as a “basic 
psychological process” by California Education Code (California Department of 
Education:  Section 3030(j), Title 5, CCR). Visual-Spatial Processing matures early, after 
gradual development and is associated with the Occipital, Parietal, and Temporal lobes of the 
brain (Dehn, 2014a).  See “Visual-Spatial Processing,” “Orthographic Processing,” “Visual 
Memory,” “Visual Processing Speed,” and “Processing Speed” in Glossary. 

Key Authors In Their Own Words: 
 
[Visual-Spatial Processing is] The ability to perceive, analyze, 
synthesize, manipulate, and transform visual patterns and images, 
including those generated internally.  The visual aspect applies to 
processing static characteristics of an image.  The spatial component 
processes location and movement.    

 
Dehn, 2014a 

 
Ability to analyze and synthesize visual information.   

 
Flanagan et al., 2013 

 
The ability to make use of simulated mental imagery (often in 
conjunction with currently perceived images) to solve problems.   

 
Flanagan et al., as 
cited in Schneider & 
McGrew, 2012 

 
The ability to generate, store, retrieve, and transform visual images 
and sensations.  Gv abilities are typically measured by tasks (viz., 
figural or geometric stimuli) that require the perception and 
transformation of visual shapes, forms, images, and/or tasks that 
require maintaining spatial orientation with regard to objects that may 
change or move through space 

 
Newton & McGrew, 
2010 
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Visual Processing Speed 

Visual Processing Speed is Processing Speed as applied to perception of visual stimuli.   In the 
COMPARES, Visual Processing Speed is subsumed under “Processing Speed,” as most 
current measures of processing speed include a visual component.  See “Processing Speed.”  

 
Key Authors In Their Own Words: 
 
Perceptual Speed (P): The ability with which visual stimuli can be 
compared for similarity or difference. 

 
Flanagan et al., 2013 

 
Closure Speed (CS): The ability to quickly identify a familiar 
meaningful visual object from incomplete (e.g., vague, partially 
obscured, disconnected) visual stimuli, without knowing in advance 
what the object is. 

 
Flanagan et al., 2013 

 

Visual-Spatial Memory 

Visual-Spatial Memory refers to remembering visual and spatial information, including both 
visual aspects (such as an object’s shape and color) and spatial aspects (such as an object’s 
location, position, motion, or direction).  Although meanings differ among these terms, Visual-
Spatial Memory is variously known as Visual Memory, Spatial Memory, Visual-Spatial Memory, 
Visual-Spatial Short-Term Memory, Visual-Spatial Working Memory, Visuospatial Memory, 
Visuospatial Short-Term Memory, and Visuospatial Working Memory.  See “Memory” and 
particular types of memory in Glossary. 

Key Authors In Their Own Words: 
 
Visual-spatial short-term memory involves the immediate storage of 
visual and spatial information, such as objects and their location 
(Dehn, 2008)…The visual subcomponent is responsible for storage of 
static visual information (i.e., information about objects’ shape and 
color), and the spatial subcomponent is responsible for the storage of 
dynamic spatial information (e.g., information about location, motion, 
and direction).” 

 
Dehn, 2014a 

 
The main distinction between visual-spatial short-term memory and 
visual-spatial working memory is that the short-term component 
involves only passive retention of information, whereas visual-spatial 
working memory adds a processing component, such as reversing the 
sequence of objects of manipulating an image (Dehn, 2008).  Visual-
spatial working memory is involved in the generation, manipulation, 
and maintenance of visual imagery (Gathercole & Baddeley, 1993). 

 
Dehn, 2014a 

 
Visual Memory (MV):  The ability to remember complex visual images 
over short periods of time (less than 30 seconds). 

 
Flanagan et al., 2013 
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Visual-Spatial Processing 

Visual-Spatial Processing includes both visual processing and spatial processing.  A pure 
measure of visual-spatial processing does not load on problem-solving, which would instead tap 
into Fluid Reasoning.  Visual Processing is listed as a “basic psychological process” by 
California Education Code (California Department of Education:  Section 3030(j), Title 5, CCR) 
and is subsumed under the category of Visual-Spatial Processing in the COMPARES.   Visual-
Spatial Processing matures early, after gradual development and is associated with the 
Occipital, Parietal, and Temporal lobes of the brain (Dehn, 2014a). 

Key Authors In Their Own Words: 
 
Visual-spatial processing refers to the ability to perceive, analyze, 
synthesize, manipulative, and transform visual patterns and images, 
including those generated internally.  The visual and spatial 
dimensions are easily differentiated.  The visual aspect involves 
processing of stimulus characteristics, such as shape and color.  The 
spatial dimension processes the location and movement of visual 
stimuli; for example, mental rotation of an image requires spatial 
processing 

 
Dehn, 2013 

 
[Visualization is] The ability to perceive complex patterns and mentally 
simulate how they might look when transformed (e.g., rotated, 
changed in size, partially obscured).   

 
Flanagan et al., 2013 

 

Working Memory 

Working Memory involves simultaneously holding in memory and manipulating information, 
whether the remembered stimuli are auditory-verbal-phonological or visual-spatial or both.  
While the term “Working Memory” is sometimes used synonymously with “Short-Term Memory” 
in conversation, this casual use fails to recognize an essential distinction between the two: 
Short-Term Memory involves holding and recalling information without performing any major 
transformational operations on it, whereas Working Memory specifically involves transforming 
the information in some way, such as re-ordering it, combining it in novel ways, or integrating 
the new information with previously learned information.  In the COMPARES, Working Memory 
is found under the Memory section of Cognitive Abilities, as well as under Auditory Memory, 
Visual Memory, and Executive Functions.  Working Memory matures late, after gradual 
development, and is associated with the Frontal, Parietal, Temporal, and Occipital lobes of the 
brain.  In the Glossary, see “Memory,” “Short-Term Memory,” “Auditory Memory,” “Phonological 
Memory,” “Visual Memory,” “Visual-Spatial Memory,” and “Executive Working Memory.” 

 

Key Authors In Their Own Words: 
 
The limited capacity to retain information while simultaneously 
processing the same or other information for a short period.  In the 
model adopted in this book, short-term memory is considered a 
subcomponent of working memory.  
  

 
Dehn, 2014a 
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Key Authors In Their Own Words: 
 
Working memory is the ability to briefly retain information while 
simultaneously processing the same or other information.  In the 
classroom, working memory is required for such activities as mental 
arithmetic, taking notes while listening, and comprehending while 
reading.  Essentially, working memory is the combination of cognitive 
processing and short-term storage of information. 

 
Dehn, 2014b 

 
In this text, working memory is defined as the management, 
manipulation, and transformation of information drawn from short-term 
and long-term memory…working memory is a cognitive process whose 
primary function is to facilitate and enhance the capacity of encoding, 
storage, and retrieval functions that are essential for learning and 
higher level processing of information. 

 
Dehn, 2008 

 
Working Memory Capacity (MW): The ability to direct the focus of 
attention to perform relatively simple manipulations, combinations, and 
transformations of information within primary memory while avoiding 
distracting stimuli and engaging in strategic/controlled searches for 
information in secondary memory. 

 
Flanagan et al., 2013 
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