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Abstract 
The current research was grounded in prior interdisciplinary research that 
showed cognitive ability (verbal ability for translating cognitions into oral 
language) and multiple-working memory endophenotypes (behavioral mark-
ers of genetic or brain bases of language learning) predict reading and writing 
achievement in students with and without specific learning disabilities in 
written language (SLDs-WL). Results largely replicated prior findings that 
verbally gifted with dyslexia score higher on reading and writing achievement 
than those with average verbal ability but not on endophenotypes. The cur-
rent study extended that research by comparing those with and without 
SLDs-WL with assessed verbal ability held constant. The verbally gifted with-
out SLDs-WL (n = 14) scored higher than the verbally gifted with SLDs-WL 
(n = 27) on six language skills (oral sentence construction, best and fastest 
handwriting in copying, single real word oral reading accuracy, oral pseudo-
word reading accuracy and rate) and four endophenotypes (orthographic and 
morphological coding, orthographic loop, and switching attention). The ver-
bally average without SLDs-WL (n = 6) scored higher than the verbally aver-
age with SLDs-WL (n = 22) on four language skills (best and fastest hand- 
writing in copying, oral pseudoword reading accuracy and rate) and two en-
dophenotypes (orthographic coding and orthographic loop). Implications of 
results for translating interdisciplinary research into flexible definitions for 
assessment and instruction to serve students with varying verbal abilities and 
language learning and endophenotype profiles are discussed along with direc-
tions for future research. 
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Disabilities in Written Language (SLDs-WL), Verbal Giftedness,  
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1. Introduction: Defining Specific Learning Disabilities and 
Giftedness 

Defining learning disabilities has been controversial in the United States both 
legally for qualifying students for special education services and scientifically for 
research purposes; and the controversies are far from resolved [1] [2]. Ap-
proaches that have been used historically in both educational practices in schools 
and diagnostic practices in clinical settings and in research include IQ-achieve- 
ment discrepancy (which poses special challenges for those who are gifted and 
learning disabled), response to intervention (RTI), and pattern of strengths and 
weaknesses. 

1.1. Discrepancy between Ability and Achievement 

The discrepancy approach has an inherent definitional limitation in its use of the 
term intelligence quotient (IQ). For over five decades cognitive ability tests have 
not used quotients based on dividing mental age scores on tests by chronological 
age and multiplying the result by 100 [3]. Wechsler replaced the intelligence qu-
otients with standard scores, which unlike quotients measure relative standing 
within a continuous normal curve distribution and permit comparison of an as-
sessed child with age or grade peers at a given point in development and the 
same child with herself or himself across age or grade. However, even though 
standard scores (raw scores transformed based on national norms for age or 
grade) allow interpretation based on the normal curve, Wechsler continued to 
call the scores IQs. Of note, the publishers of the Wechsler Intelligence Scale for 
Children did not. Recent versions generate a domain-general score (Full Scale 
Score) and four domain-specific scores (Index Scores): Verbal Comprehension 
Index (VCI), Perceptual Organization Index (POI), Processing Speed Index 
(PSI), and Working Memory Index (WMI). 

The discrepancy approach also has limitations due to failure to identify the 
exact amount of discrepancy between cognitive ability and achievement that 
alone defines a specific learning disability (SLD) and its lack of sensitivity to 
certain SLDs, for example, those involving problems in oral language learning 
that lower performance on tests that assess cognition with oral responses [4]. 
The discrepancy approach may also fail to identify SLDs in individuals who are 
twice exceptional: their giftedness may compensate for underlying SLDs so their 
achievement falls in the average range, and their SLDs may mask their giftedness 
and potential for higher levels of achievement [5] [6]. 

1.2. Twice Exceptional 

How giftedness is defined in those who are twice exceptional—both intellectual-
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ly talented and learning disabled—has also been a source of controversy. Ap-
proaches have included (a) domain-general and domain-specific, and (b) fluid 
intelligence based on brain function and crystallized intelligence based on envi-
ronmental interaction [7]. Some approaches use verbal measures of cognition, 
whereas others use nonverbal measures of cognition such as the Raven’s Pro-
gressive Matrices and the Naglieri Nonverbal Ability Test (NNAT) [8] [9]. Al-
though cognitive tests are used the most for gifted identification [10] [11], mul-
ti-modal assessment is an alternative approach [12]: cognitive tests for initial 
screening followed by assessments of creativity, divergent thinking, task com-
mitment, interests, and other aspects of giftedness, such as the social world of 
being intellectually gifted [13]. Sternberg’s Wisdom Intelligence Creativity Syn-
thesized (WICS) model conceptualized giftedness as a mixture of intelligence, 
and wisdom, and assumes that gifted individuals are not equally strong in all 
areas, but are able to use their strengths to compensate for their relative weak-
nesses [7]. Yet another approach is teacher nomination based on observation of 
a child at school, but teacher nomination for gifted assessment or gifted pro-
grams has been found to be limited by inequalities related to gender [14] and 
race [15]. McBee emphasized that teacher education should prepare teachers to 
identify gifted characteristics across these diverse groups. 

1.3. Response to Intervention 

The response to intervention (RTI) three-tier model, which was introduced to 
replace the “wait to fail” model (in which a student must reach a certain size of 
discrepancy before qualifying for specialized instruction) [16], also has its limi-
tations. Although it is always best educational practice to monitor an individual 
student’s response to instruction, if the same intervention is used with all stu-
dents at Tier 1 and a student does not respond to it, it is not clear if the lack of 
response is due to an SLD or to the intervention not being tailored to the stu-
dent’s learning profile. Without diagnostic assessment it may not be possible to 
identify the nature of an individual student’s SLD or design appropriate preven-
tion strategies. Also, evidence-based approaches do not exist for how long a stu-
dent has to show no RTI for there to be evidence of an SLD [17]. 

1.4. Patterns of Strengths and Weaknesses 

For this reason and because some students struggle with language learning due 
to variations in their language and cultural backgrounds [18], many schools are 
using comprehensive assessment to identify a pattern of strengths and weak-
nesses in processing skills [19] [20] [21] to design individualized interventions 
based on identified specific needs and then monitor response to individualized 
interventions [22]. The current study was designed to introduce yet a fourth ap-
proach that identifies patterns of strengths and weaknesses in evidence-based 
profiles of biologically based levels of language learning that are relevant to the 
learning of both typical language learners and those with SLDs [23]. 
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2. Research Aims 

The current study was grounded in interdisciplinary research (genetic, brain, 
and psychological), and was designed to extend prior studies by addressing two 
specific aims and their related research questions. 

2.1. Research Aim 1 

The first specific aim was to evaluate whether results of an earlier mul-
ti-generational study of dyslexia would replicate. All participants met research 
criteria for dyslexia but varied as to whether they were verbally gifted (Verbal 
Comprehension Index in the superior or very superior range) or average verbal-
ly (Verbal Comprehension Index in average range). The verbally gifted group 
with dyslexia tended to show significantly higher reading and writing achieve-
ment than the verbally average group with dyslexia, but the two groups did not 
differ significantly in multi-component working memory endophenotypes (be-
havioral markers of genetic and brain bases of dyslexia) supporting language 
learning [24]. The specific research question linked with research aim 1 of the 
current study was whether these prior research results would replicate for Gifted 
with SLDs in language (twice exceptional) and Average with SLDs in language 
differing in language achievement but not working memory endophenotypes. 

2.2. Research Aim 2 

The second specific aim was grounded in prior research showing that a measure of 
verbal reasoning ability (translating cognitions into oral language on the WISC-III, 
IV, or V) and measures of the multi-component working memory system sup-
porting language learning contributed significant variance to reading and writing 
achievement in typical language learners in early childhood and middle childhood 
[25], and in students with persisting SLDs in written language (impaired 
handwriting, word reading/spelling, and/or sentence reading comprehen-
sion/composition) in middle childhood and adolescence [26]. The new question 
for the present study was whether when range of verbal ability was held constant 
the language achievement or endophenotypes varied according to the range in 
which verbal ability for cognitive-linguistic translation fell within the continuous 
normal distribution of Verbal Comprehension Index standard scores. 

For the first research question linked to research aim 2, superior verbal ability 
was held constant, and groups with and without SLDs-WL were compared. For 
the second research question linked to research aim 2, average verbal ability was 
held constant, and groups with and without SLDs-WL were compared. The re-
search questions linked to research aim 2 were whether, when verbal ability 
range is kept constant (gifted—first research question, or average—second re-
search question), the ability groups with and without SLDs-WL differ in their 
language learning profiles and/or their working memory endophenotype pro-
files. That is, a cognitive measure was included but not analyzed for discrepancy 
from reading or writing achievement. The assessment employed a pattern of 
strengths and weaknesses approach informed by prior genetics and brain re-
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search linked to clinical behavioral measures of gene candidates and brain va-
riables on the same tasks. (We note that results are not reported for response to 
intervention, RTI.) 

2.3. Focus on Specific Learning Disabilities-Written Language 
(SLDs-WL) 

In contrast to much research on learning disabilities that has focused only on 
reading disabilities, the current study focused on written language learning dis-
abilities. Prior research had shown that SLDs-WLs can be diagnosed within a 
cascading levels of language conceptual framework—from subword letter writ-
ing, to word reading and spelling, to written (and oral) sentence comprehension 
and construction [23]. These written language learning disabilities can occur 
alone or co-occur with others. Epidemiological studies have shown that writing 
disabilities are the forgotten SLD [27]. 

3. Method 
3.1. Developmental Profiles 

Phone interviews and parent questionnaires were used to assess developmental 
profiles across the five domains of development (cognitive, language, sen-
sory-motor, social/emotional, and attention/executive function). The goal was to 
determine that the student did not have a pervasive or specific developmental 
disability that might explain the struggle in language learning. SLDs-WL should 
only be diagnosed in individuals who otherwise are typically developing across 
the domains of development [28]. Both parent ratings on evidence-based as-
sessment tools and parental responses to open-ended questionnaires about 
medical, developmental, family, and educational history were used to determine 
(a) whether oral language problems emerged early in development or at transi-
tion to school (K-1), and (b) which written language skills were persisting over 
time despite early intervention in and outside of school. 

Part of the developmental profile involved testing and determining if the 
Verbal Comprehension Index on the Wechsler Scales, which has been shown to 
be the best predictor of reading and writing achievement in both referred [29] 
and un-referred [30] samples, fell in the average range (standard score of 90 to 
109) or in the superior range or higher (at or above a standard score of 120). 
This score was interpreted as a cross-domain measure of cognitive-linguistic 
translation (Niedo, Abbott, & Berninger, 2014) rather than an IQ and not as a 
solely cognitive measure [25] [31]. 

3.2. Learning Profiles 

Diagnostic assessment of learning achievement profiles was also conducted for 
many reasons. Unfortunately, IDEA 2004 has been interpreted by some to sup-
port identifying SLDs by a lack of RTI for at least two years [17]; that is, RTI can 
be another “wait to fail” model, as the discrepancy model is. The Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition [32] acknowledges that 
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early on students with high verbal ability may read at or near grade level and 
their reading disabilities are not apparent until fourth grade or later [17]. Too 
many educators may be giving students a twice exceptional label without ade-
quately identifying and addressing areas of intervention individual students may 
need [33]. Unfortunately, students who are gifted with mild SLDs are less likely 
to be identified than those with a more severe SLD [34] [35] because they often 
score within average range on achievement tests, but well below the student’s 
ability. As a result, the student does not qualify for the services that might help 
them achieve their potential. Likewise, students who are gifted and learning dis-
abled are less likely to receive accommodations in the classroom that could faci-
litate their learning [36]. Rarely are teachers trained to recognize the characteris-
tics of co-existing verbal giftedness and SLDs [35] [37]. 

Specifically, diagnostic assessment of SLDs-WL was conducted to assess 
achievement for language by ear (listening), mouth (oral expression), eye (read-
ing), and hand (writing) and cascading increasing levels (units) of language 
within and across these language domains [23]. However, for the current study, 
to control for too many multiple comparisons, only language achievement mea- 
sures most relevant to the hallmark deficits in SLDs-WL are reported: hand- 
writing for dysgraphia, word reading/decoding/spelling for dyslexia, and oral 
comprehension and expression and reading comprehension for oral and written 
language learning disability (OWL LD). 

3.3. Endophenotype Profile 

In addition to written language achievement, working memory components, 
which genetics and brain research have shown are involved in language learning 
[28] [38], were also assessed. These working memory endophenotypes have dif-
ferent brain bases (regions or locations within regions) than do verbal cognitive 
abilities (e.g., inferior frontal, dorsal lateral prefrontal, superior frontal regions) 
[38]. Note that the Working Memory Index on the Wechsler Scales does not as-
sess all these working memory components, but there are clinical measures that 
do. These component working memory endophenotypes include coding (storing 
and processing) three word forms—phonological [39], orthographic [40] [41], 
and morphological [42]; two loops—phonological [43] [44] and orthographic 
[38]; and the executive functions for supervisory attention (focusing and 
switching) to regulate the multi-component working memory system that sup-
ports language learning and use [45] [46] [47]. Learning disabilities are invisible 
impairments in this multi-component working memory system inside the learn-
er’s mental world [23] [26] [48] and not visible as are auditory or visual sensory 
disabilities or ambulatory motor disabilities. 

3.4. Acquisition Procedures 

Students in grades 4 to 9 were recruited through flyers distributed to local 
schools. Interested parents contacted the research team to learn more about the 
study. If, after a phone screen, it appeared that the student had a history of 
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SLD-WL rather than another disability or condition or was a typical language 
learner and parent gave consent and the child gave assent, an assessment at the 
university was scheduled. All procedures had been approved by the Institutional 
Review Board (IRB) for conduct of research with human participants; and the 
research team also complied with the ethical standards of the American Psycho-
logical Association. 

3.5. Measures and Diagnostic Profiles 

The following measures were given to assign to diagnostic groups: 
Verbal ability measure. The Verbal Comprehension Index (VCI) (test-retest 

reliability 0.93 to 0.95) of the Wechsler Intelligence Scale for Children, 4th Edi-
tion (WISC-IV) [49] was used with norm-referenced scores for age with M = 
100 and SD = 15. Those with VCI scores between 90 and 109 in the average 
range of the normal distribution were assigned to the verbally average group; 
and those with VCI scores 120 to 129 in the superior range or 130 and above in 
the very superior range of the normal distribution were assigned to the verbally 
gifted group. The VCI is based on three tasks: (a) explaining how two concepts 
are similar, (b) explaining what words mean, and (c) explaining various aspects 
of the world in which we live. Oral language is required to express cognitive un-
derstanding of concepts, words, and knowledge of the world. 

Learning profile measures. Achievement was assessed for language by mouth 
(oral expression), by ear (listening comprehension), by hand (writing), and by 
eye (reading). The normed measures were standard scores (M = 100, SD = 15), 
scaled scores (M = 10, SD = 3), or a z-scores based on research studies (M = 0, 
SD = 1). All can be interpreted in reference to a normal curve of continuously 
distributed scores. 

Two oral language measures were used. The Woodcock Johnson III (WJ-3) 
[50] Oral Comprehension test (test-retest reliability 0.88) was given to measure 
comprehension of heard language (standard scores). When the examiner pauses, 
students orally supply a word that makes sense in the unfolding heard text. The 
Clinical Evaluation of Language Fundamentals 4 (CELF-4) [51] Formulated 
Sentences (test-retest reliability 0.62 to 0.71) was given to assess oral construc-
tion of syntax (scaled scores). Sentences students create orally from provided 
words are scored for syntactic completeness and acceptability. 

Two writing measures were used. The Detailed Assessment of Speed of 
Handwriting (DASH) [52] Copy Best and Copy Fast tests (interrater reliability 
0.99) were given. A sentence with all the letters of the alphabet is copied in one’s 
best handwriting and then one’s fastest handwriting (scaled scores). 

Five reading measures were used. For WJ-3 Word Identification [53] (test- 
retest reliability 0.95) the task is to orally read increasingly difficult real words 
from a list without the help of context clues. For the WJ-3 Word Attack [53] 
(test-retest reliability 0.73 to 0.81) the task is to orally read increasingly difficult 
words that are pronounceable but have no meaning. For the Test of Word 
Reading Efficiency (TOWRE) Sight Word Efficiency [54] (test-retest reliability 
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0.91) the task is to read orally a list of increasingly difficult real words within 45 
seconds. For the TOWRE Pseudoword Efficiency Test [54] (the test-retest relia-
bility 0.90) the task is to pronounce increasingly difficult words that have no 
meaning within 45 seconds. For WJ-3 Passage Comprehension [53] (test-retest 
reliability 0.85) the task is to supply a word in a blank that makes sense in the 
unfolding text. All WJ-3 scores and TOWRE scores are standard scores. 

Component working memory measures of endophenotype profile. For 
phonological word form storage and processing, the CTOPP Nonword Repeti-
tion [55] test (test-retest reliability 0.70) was given (scaled scores). The task is to 
repeat orally pseudowords pronounced by the examiner. For orthographic word 
form storage and processing, the Test of Silent Word Reading Fluency 
(TOSWRF) [56] (test-retest reliability 0.92) was given (scaled scores). The task is 
to mark word boundaries in continuous letter strings (without spaces) within the 
time limit. For morphological word form storage and processing, Comes From 
[42] was given (z-scores). The task is to determine whether the second word in a 
word pair “comes from” the first word in the word pair. For phonological loop, 
the Rapid Automatized Naming (RAN) [57] (test-retest reliability 0.90) was 
given (standard scores). The timed task is to orally name letters in rows. For or-
thographic loop, the Alphabet Writing 15 task [40] is to write the alphabet from 
memory in legible letters in alphabet order as quickly as possible within 15 
seconds (interrater reliability 0.97) (z-score). For focused attention, the Delis 
Kaplan Color Word Form (DKEFS) [45] Inhibition test (test-retest reliability 
0.62 to 0.76) (scaled scores) was given. This Stroop test requires orally reading 
color words in ink colors that conflict with the color name of the word. For 
switching attention, Rapid Automatic Switching (RAS) [57] (test-retest reliabili-
ty 0.90) was given (standard scores). The timed task involves orally naming al-
ternating numbers and letters. 

3.6 Sample Characteristics 

Altogether, 69 students in grades 4-9 qualified for the current study: Verbally 
gifted students with SLDs-WL (n = 27; 18 males, 9 females), verbally gifted stu-
dents without SLDs-WLs (n = 14; 9 males, 5 females), verbally average students 
with SLDs-WL (n = 22; 15 males, 7 females), and verbally average students 
without SLDs-WL (n = 6; 3 males, 3 females). All participants had at least one 
parent with a college degree; racial and ethnic diversity was representative of the 
region where the research was conducted, and included White (n = 50), Asian (n 
= 4), Black (n = 1), Hispanic (n = 1), East Indian (n = 1), and mixed (n = 12). 

3.7. Data Analyses 

To address the research questions linked to each of the two research aims, 
planned two-group t-tests were used to compare mean differences on the meas-
ures in the learning profiles and the phenotype profiles between two groups: 
SLDs-WL and typical language learners. Of primary interest was how the two 
groups might or might not differ as a function of verbal ability (gifted or aver-
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age). As such, all possible pairwise comparisons among the four groups were not 
tested—again, only those relevant to the a priori research questions linked to re-
search aims to avoid unnecessary Type I error inflation. Means, standard devia-
tions, t-test results, and effect sizes (Cohen’s d) are reported. 

4. Results 
4.1. Research Question for Research Aim 1 

See Table 1 for descriptive statistics and t-test results for the first research ques-
tion. Not surprisingly, given the way the groups were identified, the groups dif- 
 
Table 1. Replication study comparing verbally gifted with SLDs-WL and average with 
SLDs-WL. 

Measures 

Verbally Gifted 
with SLDs (G-SLDs) 

n = 27 

Verbally Average 
with SLDs (Avg-SLDs) 

n = 22 

G-SLDs vs. 
Avg-SLDs 

M (SD) M (SD) t(47) d 

Verbal Compreh       

WISC-IV VCI 126.7 (5.7) 99.9 (10.0) 8.74*** 3.37 

Learning Profiles       

Oral Language       

CELF-4 Form Sent 11.9 (2.4) 9.9 (2.6) 3.14** 0.81 

WJ-3 Oral Comp 118.0 (7.6) 107.2 (12.5) 3.88*** 1.07 

Writing Skills       

DASH Copy Best 9.7 (2.5) 8.5 (2.2) 2.57* 0.52 

DASH Copy Fast 8.4 (2.6) 5.9 (2.8) 3.48*** 0.94 

Reading Skills       

WJ-3 Word ID 106.5 (12.2) 95.1 (12.4) 2.66* 0.93 

WJ-3 Word Attack 98.5 (10.4) 95.0 (9.8) 1.62ns 0.34 

TOWRE SWE 102.7 (17.2) 96.4 (17.0) 2.26* 0.37 

TOWRE PDE 98.8 (20.1) 92.5 (18.2) 1.60ns 0.33 

WJ-3 Psg Comp 106.0 (9.0) 93.4 (9.6) 4.17*** 1.36 

Phenotype Profiles       

CTOPP NWR 9.6 (2.1) 9.1 (2.6) 1.05ns 0.24 

TOSWRF 97.9 (11.5) 89.3 (11.2) 3.27** 0.75 

Comes From 0.4 (0.3) −0.2 (0.7) 0.99ns 1.17 

RAN 98.6 (14.7) 105.1 (12.7) −0.73ns −.47 

Alphabet 15 −1.0 (0.9) −1.5 (0.7) 1.87ns 0.56 

DKEFS Inhibition 9.9 (2.6) 9.2 (3.3) 1.79ns 0.25 

RAS 98.8 (11.2) 105.4 (9.8) −0.48ns −0.62 

Notes: ns = not significant. *p < 0.05, **p < 0.01, ***p < 0.001. Cohen’s d = difference between group means 
divided by pooled groups’ standard deviation. 
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fered significantly in their verbal ability. They also differed in most language 
achievement skills (both oral language, both handwriting, and three of the five 
reading—all but accuracy and rate of oral pseudoword reading) but not most 
endophenotypes (only orthographic coding). Essentially the results of the prior 
study comparing verbally gifted and verbally average students with dyslexia [24] 
replicated in this sample that included not only dyslexia but also dysgraphia and 
OWL LD (multiple persisting SLDs-WL). 

4.2. Research Question 1 for Research Aim 2 

See Table 2 for descriptive statistics and t-test results for both research questions 
for Research Aim 2. Not surprisingly, given the way the groups were identified, 
 

Table 2. Group comparisons with verbal ability held constant and presence or absence of diagnosed SLDs-WL varying. 

Measures 

Verbally 
Gifted with SLDs 

(G-SLDs) 
n = 27 

Verbally Gifted 
with no SLDs 
(G-no SLDs) 

n = 14 

Verbally Average 
with SLDs 

(Avg-SLDs) 
n = 22 

Verbally Average 
no SLDs 

(Avg-no SLDs) 
n = 6 

Comparison 1 
G-SLDs vs. 
G-no SLDs 

Comparison 2 
Avg-SLDs vs. Avg-no 

SLDs 

M (SD) M (SD) M (SD) M (SD) t(39) d t(26) d 

Verbal Ability             

WISC-IV VCI 126.7 (5.7) 128.4 (12.3) 99.9 (10.0) 95.4 (16.3) −0.02ns −.20 −0.97ns −.39 

Learning Profiles             

Oral Languagea             

CELF-4 Form Sent 11.9 (2.4) 13.8 (1.7) 9.9 (2.6) 10.1 (9.5) −2.30* −.91 0.24 .06 

WJ-3 Oral Comp 118.0 (7.6) 121.7 (11.1) 107.2 (12.5) 104.0 (2.8) −0.10ns −.41 −0.89ns −.28 

Writing Skillsb             

DASH Copy Best 9.7 (2.5) 13.7 (2.8) 8.5 (2.2) 15.0 (2.8) −3.27** −1.51 4.39*** 2.80 

DASH Copy Fast 8.4 (2.6) 12.7 (3.5) 5.9 (2.8) 12.5 (2.1) −3.07*** −1.49 6.57*** 2.49 

Reading Skills             

WJ-3 Word IDc 106.5 (12.2) 120.8 (7.0) 95.1 (12.4) 108.5 (17.7) −3.16** −1.33 1.10ns .99 

WJ-3Word Attackc 98.5 (10.4) 107.2 (12.6) 95.0 (9.8) 105.0 (18.4) −2.60* −.78 1.82ns .84 

TOWRE SWEc 102.7 (17.2) 115.0 (14.0) 96.4 (17.0) 111.5 (12.0) −1.95ns −.76 2.11* .94 

TOWRE PDEc 98.8 (20.1) 122.3 (12.2) 92.5 (18.2) 120.5 (6.4) −3.10** −1.32 2.43* 1.69 

WJ-3 Psg Compa 106.0 (9.0) 112.8 (15.5) 93.4 (9.6) 100.5 (7.8) −1.97§ −.59 1.33ns .77 

Phenotype Profiles             

CTOPP NWR 9.6 (2.1) 9.7 (3.4) 9.1 (2.6) 10.5 (7.8) −0.56ns −.01 0.52ns .35 

TOSWRF 97.9 (11.5) 117.0 (11.2) 89.3 (11.2) 98.5 (5.0) −2.60* −1.68 2.42* .89 

Comes From 0.4 (0.3) 0.8 (0.3) −0.2 (0.7) 0.1 (0.9) −3.20** −1.28 0.71ns .43 

RAN 98.6 (14.7) 107.8 (12.0) 105.1 (12.7) 111.5 (3.5) −1.32ns −.67 0.89ns .56 

Alphabet 15 −1.0 (0.9) −0.1 (0.6) −1.5 (0.7) −0.1 (0.2) −3.30** −1.13 4.64*** 2.08 

DKEFS Inhibition 9.9 (2.6) 10.8 (2.1) 9.2 (3.3) 10.5 (2.1) −1.47ns −.37 1.40ns .42 

RAS 98.8 (11.2) 109.0 (11.2) 105.4 (9.8) 117.5 (3.5) −2.10* −.91 1.97§ 1.35 

Note: aSyntax, bSubword, cWord ns = nonsignificant. §p < 0.10 (trend), *p < 0.05, **p < 0.01, ***p < 0.001. Cohen’s d = difference between group means 
divided by pooled groups’ standard deviation. 
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both groups that met inclusion criteria for verbally gifted did not differ signifi-
cantly on the WISC-IV Verbal Comprehension Index (VCI). However, the ver-
bally gifted without SLDs-WL scored higher than the verbally gifted with SLDs- 
WL on six language skills (oral sentence construction, best and fastest hand- 
writing in copying, single real word oral reading accuracy, oral pseudoword 
reading accuracy and rate) and on four endophenotypes (orthographic and 
morphological coding, orthographic loop, and switching attention). 

4.3. Research Question 2 for Research Aim 2 

As also shown in Table 2, not surprisingly, given the way the groups were iden-
tified, both groups that met the inclusion criteria for verbally average did not 
differ significantly on the WISC-IV Verbal Comprehension Index (VCI). How-
ever, the verbally average without SLDs-WL scored higher than the verbally av-
erage with SLDs-WL on four language skills (best and fastest handwriting in co-
pying, accuracy and rate of oral reading of real words and pseudowords) and 
two endophenotypes (orthographic coding and orthographic loop). 

4.4. Comparison of Common and Unique Findings across the  
Verbally Gifted and Verbally Average Groups (Both Research 
Questions for Research Aim 2) 

Table 3 summarizes the language achievement skills and the endophenotype 
measures on which the groups did and did not differ. Regardless of verbal ability 
(gifted or average), groups with SLDs-WL differed from groups without SLDs- 
WL on orthographic coding, orthographic loop, and best and fastest handwrit-
ing. Only the verbally gifted groups with and without SLDs-WL differed on ac-
curacy of oral reading of real words and pseudowords, as well as morphological 
coding. Further, only the verbally average groups with and without SLDs-WL 
differed on rate of oral reading of real words and pseudowords. 

5. Discussion 
5.1. First Research Question for Research Aim 1 

As shown in Table 1, results provide further evidence that giftedness can mask 
learning disabilities [5] [6]. Academic achievement in language skills may tend 
to be in the average range in the verbally gifted with SLDs-WL but not the ver-
bally average with SLDs-WL [24]. However, the results also show that those with 
SLDs-WL, whether verbally gifted or average, do not tend to differ in the endo-
phenotypes, which are non-academic hallmark impairments in specific learning 
disabilities [24 and current study]. These results are consistent with other evi-
dence that assessment of verbal ability for translation of cognitions into oral 
language and assessment of working memory endophenotypes are both relevant 
to diagnosis of SLDs-WL [23] [26]. 

5.2. First Research Question for Research Aim 2 

The results of the analyses reported in Table 2 for those who are verbally gifted,  
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Table 3. Comparing common and unique findings across the two comparisons of con-
trasting groups. 

Measures 
Comparison1 

G-no SLDs higher than 
G-SLDs 

Comparison 2 
Avg-no SLDs higher than 

Avg-SLDs 

Learning Profiles   

Oral Language   

CELF-4 Form Sent   

WJ-3 Oral Comp   

Writing Skills   

DASH Copy Best sigb sigb 

DASH Copy Fast sigb sigb 

Reading Skills   

WJ-3 Word ID siga  

WJ-3 Word Attack siga  

TOWRE SWE  siga 

TOWRE PDE  siga 

WJ-3 Psg Comp trend§  

Phenotype Profiles   

CTOPP NWR   

TOSWRF sigb sigb 

Comes From siga  

RAN   

Alphabet 15 sigb sigb 

DKEFS Inhibition   

RAS   

Note: aIndicates that the two comparisons yielded different results for the skills or phenotypes on which the 
groups were compared; that is, the range of verbal ability in the sample mattered. b Indicates that the two 
comparisons yielded the same results for the skills or phenotypes on which the groups were compared; that 
is, the range of verbal ability in the sample did not matter §Trend toward significance in one group only. 

 
but contrast in whether they do or do not have SLDs-WL, extended the prior re-
search by comparing the verbally gifted with and without SLDs. The prior re-
search had not included a control for verbal giftedness without SLDs-WL. The 
findings showed that, when verbal giftedness was held constant, the groups dif-
fered in both language skills and endophenotype measures for SLDs. These 
findings provide additional evidence that the SLDs-WL in the verbally gifted can 
be associated with lower language achievement as well as lower scores on the bi-
ologically based behavioral markers of SLDs-WL, that is, endophenotypes for the 
multiple components of working memory supporting language learning. 
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5.3. Second Research Question for Research Aim 2 

As the results of the analyses reported in Table 2 show, those who are verbally 
average, but contrast in whether they do or do not have SLDs-WL, do not differ 
in verbal ability. The prior research had not included a control for average verbal 
ability without SLDs-WL. The current findings showed that, when average ver-
bal ability was held constant, the groups differed in both language skills and en-
dophenotype measures for SLDs. These findings provide additional evidence 
that the biologically based behavioral markers of SLDs-WL for the multiple 
components of working memory supporting language learning can lower lan-
guage achievement compared to those who are verbally average without SLDs- 
WL. For those with average reasoning ability, all these skills involve orthography 
(written letters or words)—copying written letters in written words in written 
sentences or translating written real words or pseudowords, which have no asso-
ciated meaning, into oral pronunciations or writing the alphabet from memory 
or orthographic coding (detecting written words in letter strings); and five of the 
six are timed. None of the affected measures involved phonology alone. Howev-
er, orthographic-phonological correspondences were involved in the reading 
measures. 

5.4. Comparing Research Questions 1 and 2 for Research Aim 2 

As shown in Table 3, when verbal ability was held constant, those with and 
without SLDs-WL shared some of the same differences in language skills or 
working memory endophenotype measures but also unique ones. For both the 
gifted verbally and average verbally, however, the presence of a diagnosed SLDs- 
WL was associated with lower orthographic coding and orthographic loop. 
These findings provide converging evidence that orthographic skills contribute 
uniquely to reading and writing achievement beyond verbal ability for translat-
ing thought into language in students with SLDs-WL in grades 4 to 9 [26]. 

5.5. Applications for Educational Policy and Practice 

The current findings support the need to recognize that there are multiple, evi-
dence-based approaches to defining SLDs in general and SLDs-WL in particular. 
Given the well documented genetic heterogeneity in oral language, reading, and 
writing skills and brain differences among contrasting SLDs, it should be com-
mon sense that flexible approaches to definition, identification, and differential 
diagnosis will be needed so that the educational needs of all students can be met 
in school settings [23] [28]. Assessing cognitive abilities is relevant to meeting 
the needs of some individuals with SLDs-WL, even if there is no evidence that 
simply subtracting an achievement score from a cognitive ability score is suffi-
cient for identifying an SLD-WL. 

Nor is there evidence that assessing achievement alone is sufficient. There are 
students who are twice exceptional—both gifted and learning disabled with an 
SLD [58]. A twice exceptional child may appear to be achieving adequately be-
cause achievement scores fall in the average range; but because the giftedness 
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masks the disability or the disability masks the giftedness, either the disability or 
the giftedness or both may be missed [34] [37]. As a result, the student may not 
receive appropriate education for either the disability or giftedness. Twice excep-
tional students are sometimes mistakenly perceived to be either lazy or undera-
chievers; and their learning disabilities may be severe enough to be diagnosed, 
but the giftedness may never be recognized [34]. 

Overall, the current results support the use of normed measures of cognitive 
ability, achievement, and working memory endophenotypes as part of compre-
hensive evidence-based evaluations in assessing possible twice exceptional status 
[3]. Importantly, assessment results should be used not only to identify SLDs 
and associated patterns of strengths and weaknesses but also to plan, implement, 
and monitor progress for differentiated instructional strategies for students with 
SLDs-WL. Differentiated instruction should be designed for both talents/ 
strengths and disabilities as well as cultural and linguistic differences that can 
occur in students in general as well as those with various exceptionalities. An in-
clusive mainstream classroom setting is desirable for differentiated instruction 
so students with SLDs-WL are exposed to the same curriculum as peers [59] 
[60]. Instructional programs in inclusive settings should also take into account 
the social emotional needs of students with SLDs. The twice exceptional have 
lower self-esteem than gifted students without SLDs [61]. Students with SLDs- 
WL, of average to very superior verbal abilities, may also experience more inter-
nalizing and externalizing disorders than students without SLDs-WL [62]. One 
way to deal with social emotional issues related to learning differences is through 
bibliotherapy. Students can read about characters experiencing issues similar to 
what they are experiencing. For resources for helping deal with social emotional 
issues the twice see [63] [64]. 

5.6. Limitations and Future Directions 

The current study was conducted in a research setting with some ethnic and 
cultural diversity but not as much as many schools in United States or other 
countries may have in their classrooms. Future research on learning profiles and 
phenotype profiles should be conducted in school settings with more diverse 
learners and across countries. The current study was restricted to biologically 
based SLDs-WL, but future research might also investigate math and other dis-
abilities that do and do not co-occur with SLDs-WL [65] and develop measures 
for assessing RTI for both talents and SLDs. 

Much work remains to achieve the desired goal of FAPE for ALL. To begin 
with, there are many ways to be exceptional, which may not fit the conventional 
categories used by schools to classify students by eligibility criteria for receipt of 
special education services or placement in gifted programs. At the same time 
numerous controversies continue about how to define eligibility criteria for pro-
grams for specific learning disabilities (SLDs) [1] [4] [19] [66], giftedness [3] 
[7] [67], and “twice” exceptional—both gifted and learning disabled [34] [68] 
[69] [70]. 
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Although twice exceptional students vary in the nature of their giftedness and 
disability [71], the current study focuses on just one of kind of giftedness (ver-
bal—translation of cognitions into oral language) and one kind of disability— 
persisting specific learning disabilities in written language (SLDs-WL)—in stu-
dents in grades 4 to 9 (upper elementary, middle school, and transition to high 
school in the United States where the study was conducted). More research is 
needed on the variety of ways in which individual students may exhibit specific 
learning disabilities and giftedness. The current study was also limited by the 
relatively small sample size even though the sample was carefully ascertained to 
meet the criteria for persisting SLDs or no history of ever having had SLDs. Fu-
ture research should evaluate if the current findings replicate in other samples in 
other settings. 

5.7. Concluding Remarks 

Research that designs and evaluates instruction to facilitate strengths and talents 
for students in general is emerging [72], but needs to continue to expand to dif-
ferent kinds of abilities and disabilities and the configurations in which they oc-
cur. At the same time, school policy needs to evolve to allow educators profes-
sional autonomy for flexible translation and implementation of the research into 
practice rather than pressuring school professionals to rely on rigid implementa-
tion of legal policy written by non-educators [73]. It is ironic that it has been as-
sumed there may be a single way to define specific learning disabilities (a plural 
word) which co-occur in individuals with multiple kinds of abilities and 
strengths and weaknesses that all vary along continuous distributions. Both 
science and practice would benefit from redirecting attention from the search for 
a one size fits all definition of SLDs to creation of evidence-based multi-dimen- 
sional conceptual frameworks for defining research variables and assessing and 
teaching students who exhibit considerable normal variation and heterogeneity 
in how that variation may sometimes fall outside the normal range. 
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