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Article

Academic accommodations that are provided to college stu-
dents with specific learning disabilities (SLDs) are often not 
tailored to the skill profiles characteristic of SLD subtypes. 
Two examples of common SLD subtypes that are associated 
with a heightened risk of academic failure are developmen-
tal language disorder (DLD) and developmental dyslexia 
(DD; Conti-Ramsden et al., 2009). The skill profiles in 
school-age children with DLD and/or DD are well docu-
mented, facilitating distinct approaches for intervention for 
primary school students with DLD and DD (e.g., Cleave 
et al., 2015; Naha et al., 2019; Snowling, 2013). By com-
parison, the literature describing college-age adults with 
DLD and/or DD is sparse, particularly concerning skills that 
are important for academic achievement. Therefore, the cur-
rent work aims to address this gap by examining the skill 
profiles of college students with DLD and/or DD.

The following review will briefly present the types of 
accommodations available to college students, followed by 
the known characteristics of adults with DLD and DD. 
Finally, this review will describe the various skills found to 
be predictive of academic success, which may be prob-
lematic for college students with DLD and/or DD. These 

discussions will highlight the likelihood that college students 
with DLD and/or DD face distinct challenges that warrant 
tailored accommodations. As such, an empirical description 
of these challenges is a needed preliminary step toward pro-
vision of appropriate and individualized accommodations.

Accommodations for College  
Students With Disabilities

In the United States, the enrollment of students with SLDs 
in a 4-year degree program has gone from 2,243,000 in 
2007–2008, to 2,563,000 in 2011–2012 (Snyder et al., 
2016), amounting to roughly 60% of students with SLDs 
that now pursue a college education (Newman et al., 2011). 
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However, only 34% of students with SLDs obtain a degree, 
as compared with 56% of students without SLDs (Newman 
et al., 2011). Thus, despite individuals with SLDs enrolling 
in college in greater numbers, there appears to remain sub-
stantial barriers to degree attainment (Conti-Ramsden et al., 
2009).

Academic accommodations in college are designed to 
remove barriers to students’ access to information and per-
formance (Lewandowski et al., 2013). Such accommoda-
tions commonly consist of additional time on exams, access 
to technology during exams (e.g., calculator), taking exams 
in a separate classroom, access to the professor’s notes, 
additional study guides, and/or tutoring (Mull et al., 2001; 
Weis et al., 2016). These accommodations, however, are not 
linked to a particular learning disability and have been 
found to benefit typical (nonimpaired) college students 
more than those with learning disabilities (Lewandowski 
et al., 2013). Moreover, individuals with certain SLD sub-
types may be less likely to benefit from these broad accom-
modations over others (Weis et al., 2016). For example, 
Becker and McGregor (2016) found that decreased linguis-
tic knowledge and poor verbal working memory (VWM) in 
adults with DLD was linked to difficulty in learning through 
listening to lectures. One might imagine that support for 
processing spoken language (e.g., ability to tape-record the 
lecture, access to key vocabulary to learn prior to a lecture) 
may benefit such individuals more than the general accom-
modation of having additional time on exams. In this way, 
having more information regarding the linguistic and cogni-
tive skills associated with distinct SLD subtypes may lead 
to a more customized approach to accommodation (Weis 
et al., 2016).

College Students With Language-
Based Disorders

DLD and DD have estimated prevalence rates of at least 7% 
(Tomblin et al., 1997), and 5% to 17% (D’Mello & Gabrieli, 
2018) of the U.S. population, respectively. DLD is charac-
terized by difficulty with spoken language (Leonard, 2014), 
and DD by a core deficit in decoding (Diagnostic and 
Statistical Manual of Mental Disorders [5th ed.; DSM-5; 
American Psychiatric Association (APA), 2013]; Lyon 
et al., 2003), in the absence of impaired hearing, neurologi-
cal damage, or socioemotional disorders. Unlike DD, DLD 
may include those with nonverbal Intelligence Quotient 
(IQ) below normal limits (see Bishop et al., 2017); thus, 
DLD is a label that overlaps with, and is broader than, 
Specific Language Impairment. Approximately 43% to 
55% of children identified with DLD meet criteria for DD, 
and vice versa (McArthur et al., 2000); however, it is 
unclear how often DLD and DD co-occur in adulthood. 
Moreover, the co-occurrence of multiple SLD subtypes, as 
well as the cumulative effect of multiple conditions, may 

limit many adult students from admittance into postsecond-
ary degree programs.

In childhood, DLD is associated with the omission of 
grammatical morphemes and difficulties in syntax (Leonard, 
2014), a reduced vocabulary (Lee, 2011), and atypical 
speech processing (Ziegler et al., 2005). Low performance 
(e.g., a standard score of < 1.5 SDs below the mean, 
although criteria differ by state) on a standardized language 
battery, along with other clinical considerations, such as 
heightened familial risk, comorbidities, and informal obser-
vations of language function, support a diagnosis of DLD. 
Standardized instruments such as the Test of Language 
Development–Fourth Edition (TOLD-4, Newcomer & 
Hammill, 2008) assess discrete aspects of language (e.g., 
phonology, morphology, syntax, vocabulary), and then pro-
vide a composite score to reflect a child’s overall abilities. 
As children with DLD demonstrate weaknesses in various 
areas of language, these composite scores are sensitive to a 
variety of language profiles that may be represented within 
the population of children with DLD.

Adults with a history of DLD continue to present with 
language-learning difficulties (e.g., Earle et al., 2018; 
McGregor et al., 2017); however, the language deficits 
apparent within the adolescents and adult age range differ 
from those evident in childhood. Specifically, adults with 
DLD do not present with obvious errors in grammatical and 
syntactic construction, but rather in higher-order language 
functions such as in narrative comprehension (e.g., of 
Miranda rights; Rost & McGregor, 2012) and in producing 
spoken and written narratives (Suddarth et al., 2012; 
Wetherell et al., 2007). While such difficulties are likely to 
impose challenges on academic achievement, it is unclear 
the extent to which DLD continues to be formally recog-
nized as a diagnostic category in adults. Composite scores 
on instruments used to identify children with DLD are not 
designed to be sensitive to the higher-order language skills 
that are problematic for adults with DLD. Thus, adolescents 
with persisting DLD may obtain standardized scores that fall 
within normal limits, and at times result in disqualification 
from services and academic accommodations. Furthermore, 
most instruments lack normative scores by which to deter-
mine a diagnosis beyond adolescence.

Young adults with DLD who are dismissed from services 
may conclude that their linguistic skills no longer lag behind 
their peers. According to a national study focusing on the 
transition between secondary school and college, it was 
found that 52.4% of students with accommodations in high 
school considered themselves to no longer have a disability 
by the time they entered college (Wagner et al., 2005). In 
other words, many adults with DLD who would benefit 
from receiving accommodations in college may not be cog-
nizant of their linguistic disadvantage (McGregor et al., 
2016). This is problematic. In contrast with teacher identifi-
cation of students who struggle during primary and 
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secondary school, institutions of higher learning require 
students to self-identify their needs and to obtain the 
required documentation to access services (Madaus & 
Shaw, 2006). Even within those who do self-identify as 
language-learning disordered, it is unclear how such indi-
viduals would access needed academic accommodations 
without a reliable means by which to receive a DLD 
diagnosis.

In contrast with DLD, the deficits observed in children 
and adults with DD do not appear to differ substantially. 
Both children and adults with DD have been observed with 
difficulty in phonological skills, word recognition, spelling, 
and decoding (Gabrieli, 2009; Goswami & Bryant, 2016; 
Snowling, 2013). While comprehension deficits are not a 
necessary characteristic of DD, reading comprehension 
may also be compromised by the lack of automaticity in 
decoding ability (Keenan et al., 2008). The relative stability 
of the core deficit across the life span allows for the same 
assessment tools to be used for the identification of both 
children and adults with DD. For example, performance in 
word-level reading depends heavily on competence in 
alphabetic coding (Goswami & Bryant, 2016), and is there-
fore sensitive to the problems in decoding presented by all 
individuals with DD regardless of age. Thus, while avail-
able standardized assessments of reading are by no means 
limited to word-level reading, some instruments are capable 
of identifying individuals with DD based on word-level 
reading in real words and nonwords (e.g., Test of Word 
Reading Efficiency [TOWRE], Torgesen et al., 1999). 
Moreover, this is a common method of identifying those 
with DD in research (e.g., Christodoulou et al., 2014; 
Gabrieli, 2009).

Skills and College Students With 
Language-Based Disabilities’ Success

Although it seems clear that individuals with DLD and/or 
DD continue to present with language-based disabilities 
into adulthood, what is less known is how their skills inform 
the barriers that they face in college achievement. Below, 
we review various reading and other cognitive abilities that 
are predictive of academic success. Importantly, these are 
the skills that appear to be particularly compromised in chil-
dren with DLD and/or DD, and therefore may continue to 
be problematic for these individuals in college.

Literacy Supporting Skills: Phonological 
Processing (PP) and Rapid Automatized  
Naming (RAN)

PP and RAN are skills that assist reading. These are critical 
areas to consider when examining skill profiles of individu-
als with DLD and/or DD (Ramus et al., 2013), as factors 

that likely underlie performance on reading comprehension 
and fluency. PP encompasses phonological awareness and 
short-term memory. Phonological awareness refers to one’s 
awareness of, and the ability to manipulate, the speech 
sound constituents of words (Liberman et al., 1989). 
Phonological short-term memory is the ability to use pho-
nological codes to represent information that is no longer 
present (Archibald & Gathercole, 2006). Performance on 
PP predicts reading ability throughout the lifespan 
(Svensson & Jacobson, 2006), and is impaired in both chil-
dren and adults with DLD and DD (Fraser et al., 2009). 
Poor phonological short-term memory is considered a hall-
mark of DLD (Archibald & Gathercole, 2006), whereas 
poor phonological awareness is a hallmark of DD (Wagner 
et al., 1994).

RAN is the naming of a series of familiar items as quickly 
as possible (Denckla & Rudel, 1976). Like PP, RAN predicts 
growth in early reading development (Schatschneider et al., 
2004). Performance deficits in RAN have been observed in 
both children with DLD and DD (Katz et al., 1993; Wolf, 
1986). RAN deficits appear to persist in adults with DD 
(Vukovic et al., 2004); however, there is little information on 
RAN performance in adults with DLD.

Reading Skills: Comprehension and Fluency

Reading comprehension is a highly complex skill that refers 
to the ability to extract meaning from connected text, to 
draw inferences, and to surmise the macrostructure of a nar-
rative. Reading fluency, that is, the ability to read quickly 
and accurately, is likewise a complex skill and is inter-
twined with comprehension (Kim et al., 2012). Reading 
comprehension is predictive of performance in college 
courses (Royer et al., 1987), and reading fluency has been 
tied to college readiness (Rasinski et al., 2017). Adults with 
DLD appear to have deficits in reading comprehension 
(Clegg et al., 2005); however, it is unclear whether they also 
experience difficulty with reading fluency. In contrast, 
adults with DD have deficits in both reading comprehen-
sion and fluency (Lefly & Pennington, 1991; Ransby & 
Swanson, 2003).

Intelligence Quotient (IQ)

General intelligence refers to mental ability underlying 
school performance (Spearman, 1904). The central compo-
nents of general intelligence metrics are verbal and perfor-
mance (nonverbal) IQ, both of which show relative stability 
across the lifespan (“crystallized” IQ). IQ is one of the best 
predictors of academic outcomes (Strenze, 2007). To qual-
ify for an SLD diagnosis, one must demonstrate intelligence 
within normal limits (see DSM-5). Despite this, it has been 
observed that on average, individuals with DLD and/or DD 
perform less well than typical peers on tests of nonverbal 
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intelligence (Gallinat & Spaulding, 2014), and thus low 
nonverbal IQ is not considered an exclusionary criterion for 
DLD (Bishop et al., 2017). However, it is also possible that 
college students with language-based SLDs may have ele-
vated nonverbal IQ relative to their peers. Perhaps those 
who achieve entry into college represent a subset of their 
population who have developed particularly good compen-
satory strategies (Nergård-Nilssen & Hulme, 2014).

Executive Function (EF)

EF refers to a set of top-down cognitive processes that are 
utilized when instinct or intuition would be inadequate, 
impossible, or misguided (Diamond, 2013). EFs are often 
regarded as more indicative of school readiness than IQ, 
entry-level reading or math skills (Blair & Razza, 2007; 
Morrison et al., 2010), and predicts school success (Best 
et al., 2011; Gathercole et al., 2004). Across various theo-
retical models of EF, three core processes are identified: 
inhibition (i.e., inhibitory control), cognitive flexibility 
(i.e., mental set shifting), and working memory (Diamond, 
2013). Working memory involves manipulating informa-
tion held in short-term memory (Baddeley & Hitch, 1994), 
and is closely related to short-term memory. Working mem-
ory is further specified by content: verbal and nonverbal 
(visual-spatial; Baddeley & Hitch, 1994). VWM is particu-
larly relevant for both spoken and written language and 
reading function, as it is necessary for making sense of both 
spoken and written language (Smith & Jonides, 1999). 
Therefore, we included VWM as an independent construct 
and as a composite measure of global EF.

EF deficits in individuals with DLD are well documented 
(Kapa & Plante, 2015), particularly working memory 
(Archibald & Gathercole, 2006). Issues with EF are thought 
to underlie problems in language comprehension 
(Montgomery, 1995). Similarly, children with DD are 
reported to be impaired on several EF measures (Gioia 
et al., 2002), but working memory in particular appears 
related to reading (Daneman & Carpenter, 1980).

The Current Study

The purpose of the present report is to describe the reading 
and cognitive skills of college students with DLD or DD 
and to determine whether specific reading and/or cognitive 
skills have distinct associations with college students with 
DLD or DD. Our research question was whether or not col-
lege students with DLD and DD present with distinct 
weaknesses as compared with typical adults, and each 
other. Based on the previous literature, we hypothesized 
that college students with DLD will continue to present 
with problems in comprehension, phonological short-term 
and working memory, and other EF deficits. For college 
students with DD, we hypothesize that we will observe 

continued problems with phonological awareness, reading 
comprehension and fluency, and EF. We furthermore pre-
dicted that we may observe elevated nonverbal IQ perfor-
mance in the adults with DLD and/or DD that achieve 
college entry.

Method

Participants

To address our research aim, we conducted secondary analy-
ses on an aggregated data set of standardized testing data 
collected across the two authors’ dissertations at the 
University of Connecticut, under a single institutional 
review board (IRB) protocol. The University of Connecticut  
is a 4-year university with an acceptance rate of approxi-
mately 54%. Studies advertised for monolingual, native 
English speakers (18–35 years) with typical hearing, vision, 
neurological, and socio-emotional history. Across all stud-
ies, we aimed to recruit college students with varying read-
ing and/or language abilities from very poor to good. Thus, 
advertisement materials often included verbiage that was 
specifically welcoming to individuals with a history of lan-
guage and/or reading difficulties. Therefore, this data set 
likely includes a greater proportion of individuals from the 
low end of language and reading abilities spectra than is rep-
resentative of the normative population. This data set 
includes test scores from a total of 365 students (Mage = 
19.84 [2.08], 118 males, 15 left-handed). Of these, self-
reported racial/ethnic identities are as follows: 283 
Caucasian, 14 African American, 12 Asian, 10 Hispanic, 
four Native American, 30 Multiracial, and two unknowns 
(declined to answer).

Classification of DLD and DD Status

As discussed in the literature review, there are practical 
challenges associated with identifying adults with DLD. To 
address the need for a classification procedure for adults 
with DLD, Fidler et al. (2011) devised a combination of 
measures and their respective weights for an equation that 
can classify adults with and without DLD. For the classifi-
cation of college students with DLD, the authors specify 
two measures, the spelling test and the modified token test 
that, when combined, have a classification sensitivity of 
80% and a specificity of 87%. In this procedure, one enters 
the raw scores of their version of a modified token test and 
a 15-word spelling test into the following equation derived 
from the authors’ discriminant analysis: y = (6.5727 + 
spelling) × (−.2184 + token) × (−.1298) (please see Fidler 
et al., 2011, for wordlist for the spelling test and additional 
details). Those with y values above 0 are identified as hav-
ing DLD. Their method is quickly becoming the research 
standard for identifying adults with DLD (e.g., Earle et al., 
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2018; McGregor et al., 2017), and was the method used for 
the current study.

We classified participants with DD as those individuals 
reading in the bottom 25th percentile, on real word and non-
word reading across timed and untimed conditions. 
Specifically, those who obtained a standard score below 85 
on at least two of the four Word Identification and Word 
Attack subtests of the Woodcock Reading Mastery Tests–III 
(WRMT-III; Woodcock, 2011) and the Sight Word 
Efficiency and Phonemic Decoding Efficiency subtests of 
the TOWRE (Torgesen et al., 1999) were classified as DD. 
We note that this classification reflects the term dyslexia as 
noted in the DSM-5 (APA, 2013) to refer to a pattern of dif-
ficulties that reflect problems in word recognition and poor 
decoding abilities. This is distinct from the umbrella clas-
sification of specific reading disability, which has greater 
potential overlap with DLD, particularly in the area of read-
ing comprehension that may arise from problems with spo-
ken language comprehension.

All those identified with DLD and/or DD status self-
reported a history of receiving some kind of language/read-
ing services and/or accommodations. We did not restrict 
cohort membership based on what type of services they 
received, as the individuals themselves often did not remem-
ber. While not an exclusionary criterion, all participants in 

the DLD or DD cohorts scored at or above 1.5 SDs below 
the mean on nonverbal IQ (means and standard deviations 
under Table 1).

These procedures resulted in a sample of 50 adults with 
DLD, and 40 adults with DD. Of these, seven adults met the 
criteria for both DLD and DD and remained part of the sam-
ple. Of the remaining 282 participants, 132 did not meet 
criteria for DLD or DD and were classified as having typi-
cal development of language and reading (TD). The remain-
ing participants were unclassified due to missing data. Not 
all test materials were administered to all participants due to 
time constraints during the testing session.

Procedures

All participants provided informed consent prior to partici-
pation, in accordance with procedures approved by the 
University of Connecticut IRB. Upon enrollment, partici-
pants filled out an interview questionnaire asking for back-
ground demographic information such as handedness 
(Oldfield, 1971), language background, language and read-
ing development, and development of motor skills. 
Participants completed 2 hours of standardized testing that 
included measures of nonverbal cognition, EF, timed and 
untimed word-level reading, reading comprehension, 

Table 1. Skill Profiles of College Students with DLD, RD, and TD.

Construct Subtest/measure DLD (n = 50) RD (n = 40) TD (n = 132)

Nonverbal cognition Block design 54.59 (7.61) 56.33 (7.76) 55.70 (9.37)
Matrix reasoning 54 (6.33) 53.7 (6.14) 52.01 (7.89)

Verbal working memory Digit span forward 8.93 (2.21) 9.18 (2.69) 10.24 (2.88)
Digit span backward 9.37 (2.38) 9.05 (2.23) 10.10 (2.85)
Digit span sequencing 9.70 (2.55) 8.9 (2.71) 10.35 (2.89)

Rapid automatized naming Letters 110.87 (6.28) 103.45 (15.92) 110.07 (12.88)
Numbers 108.87 (6.28) 103.1 (6.17) 110.03 (5.56)
Letter–number alternating 112.54 (8.04) 103.53 (8.61) 111.48 (13.77)

Phonological processing Elision 10.15 (2.08) 9.82 (3.02) 9.94 (1.94)
Blending 10.94 (2.34) 10.92 (3.29) 11.36 (1.93)
Nonword repetition 9.09 (2.39) 7.74 (1.81) 9.78 (2.10)

Executive function Global executive composite 47.68 (8.39) 50.71 (10.58) 48.48 (7.41)
Untimed word and nonword reading Word identification 96.37 (22.51) 88.63 (9.26) 101.95 (10.88)

Word attack 96.15 (18.12) 72.95 (14.01) 96.95 (16.88)
Reading comprehension Passage comprehension 99.22 (25.00) 102.64 (11.86) 104.46 (13.58)
Reading fluency Reading fluency 80.52 (13.56) 85 (14.46) 89.10 (11.27)
Timed word and nonword reading Sight word efficiency 101.46 (13.30) 86.63 (11.83) 100.51 (13.38)

Phonemic decoding 100.98 (17.17) 86.23 (8.49) 102.08 (12.68)
Fidler et al. (2011) Modified token test 35.3 (4.38) 38.84 (4.44) 38.80 (5.48)

Spelling test 6.9 (2.05) 9.52 (3.14) 11.23 (3.50)

Note. Means and standard deviations of performance scores from the test battery. Nonverbal cognition and executive function measures are expressed 
in T-scores. Rapid automatized naming, timed and untimed reading, and reading comprehension scores are standardized to a mean of 100 and a 
standard deviation of 15. Verbal working memory and phonological awareness/processing scores are standardized to a mean of 10 and a standard 
deviation of 3. As normative data are unavailable for the Fidler et al. (2011) measures, these are expressed in raw scores. DLD = developmental 
language disorder; RD = reading; TD = typical development of language and reading.
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reading fluency, spelling, spoken language processing, 
VWM, phonological awareness, PP, and rapid naming. All 
testing was conducted by one of the two authors. Raw score 
sheets were transformed to standard scores by the test 
administrator and then scored for a second time by a trained 
undergraduate student. Point-to-point reliability across 
measures, calculated for approximately 50% of the data set, 
was at 95%. All discrepancies in scoring were flagged and 
resolved by one of the two authors.

For PP, performance was measured on the elision, 
blending, and nonword repetition subtests of the 
Comprehensive Test of Phonological Processing (CTOPP; 
Wagner et al., 1999). Elision and blending subtests both 
require respondents to manipulate speech segments held 
in VWM. Nonword repetition is considered a measure of 
VWM, although it is clear that performance on this task 
relies to some extent on lexical knowledge (Munson 
et al., 2005). The former two (elision and blending) 
together comprise an index for phonological awareness, 
whereas the latter is considered an independent construct 
of PP (Wagner et al., 1999). This interpretation appears to 
be validated by our confirmatory factor analysis (CFA; 
see below). RAN was assessed using the letters, numbers, 
and the two-set subtests of the RAN and Rapid Alternating 
Stimulus Test (RAS; Wolf & Denckla, 2005). Reading 
comprehension was assessed using the Passage 
Comprehension subtest of the WRMT-III (Woodcock, 
2011). Reading fluency scores were obtained from the 
Reading Fluency subtest of the Woodcock–Johnson III 
Tests of Achievement (WJ-III; Woodcock et al., 2001). To 
avoid confounds in IQ that include a verbal component, 
we measured nonverbal cognitive ability (NV-CA) using 
the Block Design and Matrix reasoning subtests that com-
prise the performance IQ of the Wechsler Abbreviated 
Scale of Intelligence (WASI; Wechsler, 1999). For EF, we 
asked participants to complete the Global Executive 
Composite of the Behavior Rating Inventory of Executive 
Function–Adult (BRIEF-A; Roth et al., 2005), which is a 
75-item scale designed to assess EF and self-regulation; 
however, given our particular interest in VWM, we also 
obtained measures of VWM through the administration of 
the digit span forward, backward, and sequencing sub-
tests of the Wechsler Adult Intelligence Scale–Fourth 
Edition (WAIS-IV; Wechsler, 2008).

Analyses

To evaluate model construct relationships simultaneously, 
we chose to address our research question using structural 
equation modeling (SEM) over multiple regression. All 
analyses were performed in R (R Development Core 
Team; Version 3.5.1, 2018) using the lavaan package 
(Rosseel, 2012). Specifically, we aimed to determine how 
the presence of DLD and/or DD affects various language, 

reading, and cognitive skills. A Henze–Zirkler’s test con-
ducted on the set of (centered) variables indicated that 
this data set violates assumptions of multivariate normal-
ity. Therefore, we employed robust estimation in maxi-
mum likelihood for parameter estimation and the 
Satorra–Bentler scaled chi-square for model fit statistics. 
All available data from our data set were used (regardless 
of DLD/DD status) to model latent constructs. Missing 
values were calculated through case-wise maximum like-
lihood estimated imputation. We employed intercepts of 1 
for latent variables.

We collapsed across our overlapping measures (e.g., 
three subtests of VWM) in our model by first specifying a 
set of four latent variables: NV-CA, VWM, RAN, and PP. 
NV-CA (Latent Variable 1) was estimated from observed 
scores on the Block Design and Matrix reasoning subtests 
of the WASI (Wechsler, 1999). VWM (Latent Variable 2) 
was estimated from digit span forward, backward, and 
sequencing subtests of the WAIS-IV (Wechsler, 2008). RAN 
(Latent Variable 3) was estimated from the subtests of the 
RAN/RAS (Wolf & Denckla, 2005). PP (Latent Variable 4) 
was estimated from scores on the elision, blending, and 
nonword repetition subtests of the CTOPP (Wagner et al., 
1999).

We validated this measurement model through an initial 
CFA that included the measures and hypothesized latent 
variables, with each latent construct predicting its indicator 
variables. Unstandardized estimates for block design, RAN 
numbers, digit span forward, and elision subtests were set to 
1 within their respective latent constructs. To meet the uni-
dimensionality requirement for the model, an item-deletion 
procedure was followed for low factor loading items. This 
prompted us to remove nonword repetition as an indicator 
of PP, significantly improving the CFA model fit (Δχ2 = 
33.55, Δdf = 9, p < .001). We, therefore, include nonword 
repetition as a separate variable in our SEM. The resultant 
model met criteria for convergent, construct, and discrimi-
nant validity: All items were statistically significant at an 
alpha of .05. The final model had excellent fit according to 
absolute, incremental, and parsimonious fit indexes (χ2 = 
36.836, df = 29, p =.150; comparative fit index [CFI] = 
.98, the Tucker–Lewis index [TLI] = .97, and the root mean 
square error of approximation [RMSEA] = .030, 90% con-
fidence interval [CI] = [0.000, 0.056], χ2/df = 1.27). 
Finally, modification indexes on all items were low (<15) 
as were the residual correlations, which together indicated 
that there was low redundancy between measures in the 
model. All of the standardized assessments themselves 
report high internal consistency between their subtests. 
Notably, our constructs included a small subset of the indi-
cators; thus, we expected lower internal consistency 
(Cronbach’s α for NV = .47, DS = .62, RAN = .59, PA = 
.41). Please see the appendix for the residual correlations 
and path diagram of our CFA.
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The SEM, therefore, included the four latent variables, 
nonword repetition, and the remaining variables: reading 
fluency, passage comprehension, and the global executive 
composite (GEC; as our index of EF) that were entered 
directly. Outcome measures (NV-CA, VWM, RAN, PP, 
nonword repetition, reading fluency, passage comprehen-
sion, and the GEC) were regressed with language (DLD) 
and reading (RD) status as separate binary factors, with 
DLD and DD each coded as 1. As our purpose in perform-
ing the SEM was to conduct regression analyses on all of 
our constructs, we did not use a model selection procedure.

Results

The final SEM model fit was excellent (χ2 = 78.66, df = 
65, p = .119; CFI = .95, TLI = .91, and RMSEA = .040, 
90% CI = [0.000,0.069]). Factor loadings for all latent vari-
ables were statistically significant. DLD status significantly 
predicted VWM (β = −1.12, SE = 0.40, Z = −2.82, p = 
.005), nonword repetition (β = −0.99, SE = 0.44,  
Z = −2.56, p = .024), and reading fluency (β = −7.51,  
SE = 2.48, Z = −3.03, p = .002). In contrast, DD status 
significantly predicted PP (β = −1.21, SE = 0.50, Z = 
−2.40, p = .016), nonword repetition (β = −2.41,  
SE = 0.49, Z = −4.90, p < .001), and RAN (β = −4.02,  
SE = 1.26, Z = −3.20, p = .001). In summary, positive 
DLD or DD status in college was associated with distinct 
skill profiles, with an overlapping deficit in nonword repeti-
tion ability (see Figure 1 for a graphical depiction of the vari-
ous relationships, along with the standardized coefficients).

Discussion

The purpose of the present report is to provide information 
regarding the reading and cognitive skills of college stu-
dents with DLD and/or DD (see Figure 1 and Table 1 for 
summaries). To address this objective, regression analyses 
were conducted on various language, reading, and nonver-
bal abilities through SEM. We found DLD status in college 
to be negatively associated with VWM, nonword repeti-
tion, and reading fluency. DD status was associated with 
phonology-based problems, namely, PP, nonword repeti-
tion, and RAN.

The findings that VWM and nonword repetition are asso-
ciated with DLD status are consistent with the literature on 
children with DLD (Archibald & Gathercole, 2006). 
Inconsistent with our hypothesis, it was reading fluency, 
rather than comprehension, that was associated with DLD 
status in college students. Importantly, this measure of read-
ing fluency assessed participants’ ability to read a series of 
statements quickly, and make a semantic judgment regard-
ing each statement. In other words, scores on this task reflect 
both speed and basic comprehension, unlike measures of 
oral reading fluency that assess reading speed alone. Taken 

together, this may suggest that college students with DLD do 
not struggle with reading comprehension in general, but 
demonstrate deficits under timed conditions. Together with 
the poor VWM, which has been linked to difficulty in pro-
cessing spoken language during lectures (Becker & 
McGregor, 2016), there may be two critical accommoda-
tions for college students with DLD: audio or video-recorded 
lectures, and untimed testing.

The finding that DD status is associated with phonology-
based deficits is consistent with a vast literature linking 
phonological abilities to spelling and decoding ability 
throughout the life span (Goswami & Bryant, 2016). This 
may suggest that writing down unfamiliar words based on 
how they sound, which is particularly relevant for note- 
taking, may be a challenge for college students with DD. 
Thus, the provision of note-takers during lectures may also 
serve as an important accommodation for college students 
with DD. Interestingly, we also observed a statistical trend 
(p = .057) toward a positive association with NV-CA, indi-
cating that college students with DD may have elevated 
NV-CA. This may suggest that college students with DD 
represent a subset of their population that is particularly 
good at compensating for their deficits.

As discussed above, nonword repetition appears to rely 
both on PP ability and on lexical knowledge. As such, non-
word repetition is a “catch-all” task, and thus, it is not sur-
prising that both DLD and DD status were both associated 
with deficits in this task. Surprisingly, neither DLD nor DD 
status was associated with deficits in EF, and moreover, DD 
status was not associated with reading comprehension or 
fluency. Given that these are documented areas of difficulty 
for these populations (Kapa & Plante, 2015; Shafrir & 
Siegel, 1994), we may be capturing characteristics specific 
to the individuals who achieve college entry, who may have 
stronger skill profiles relative to others in their respective 
populations.

To summarize, these findings reflect patterns that reso-
nate with previous findings on childhood populations with 
DLD and DD, and yet their profiles are slightly different in 
college. These findings indicate that these adults clearly con-
tinue to present with challenges in adulthood that are likely 
to present substantial barriers to educational attainment. 
Moreover, the distinct skill profiles associated with DLD 
and DD suggest that SLD subtypes may warrant accommo-
dations that are tailored to the strengths and weaknesses 
associated with each disability subtype. Furthermore, col-
lege students with DLD and/or DD may represent particular 
subsets of their respective populations with higher EF and 
NV cognitive capacities than the wider DLD and DD popu-
lations. This may suggest that, given appropriate accommo-
dations, they will be able to succeed in college and ultimately 
earn their degrees. This finding may also have implications 
for the broader applicability of research studies conducted 
on college students with DLD and/or DD.
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There are several limitations to the current study. First, 
only seven adults met criteria for both DLD and DD, and 
thus we have insufficient data to examine this subset more 
closely. In addition, we utilized our only measures of spo-
ken language processing and word-level reading abilities 
for classification purposes, we were not able to additionally 
examine these constructs within our model. Participants 

were not asked to describe whether and how their decreased 
language and reading abilities continued to affect their aca-
demic lives. Similarly, participants were not asked to 
describe their experiences accessing services and accom-
modations within a postsecondary educational environ-
ment. These are potentially important future directions to 
pursue.

Figure 1. Diagram for the structural equation model with standardized coefficients.
Note. Covariances between latent and manifest variables were modeled, but not included in the above diagram for ease of viewing. Model fit 
indexes: χ2 = 36.836, df = 29, p = .150; comparative fit index (CFI) = .98, the Tucker–Lewis index (TLI) = .97, and the root mean square error 
of approximation (RMSEA) = .030, 90% confidence interval (CI) = [0.000, 0.056]. NV-CA = nonverbal cognitive ability; RAN = rapid automatized 
naming; VWM = verbal working memory; PP = phonological processing; DLD = developmental language disorder; DD = developmental dyslexia; 
GEC = global executive composite.
*Significant at .05 level. **Significant at .01 level. ***Significant at .001 level.
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Appendix

Table A1. Correlation Matrix for Assessments Administered.

NV-CA VWM RAN PP

Performance 
Measure BD MR DSF DSB DSS Num Let Alt Eli Ble NWR GEC

Pass 
comp

MR .3*  
DSF .08 .02  
DSB .2* .19 .43*  
DSS .18 .14 .24* .33*  
Num −.04 .03 .03 .08 .06  
Let .03 −.07 .2* .19* .22* .47*  
Alt −.03 −.03 .11 .11 .07 .28* .49*  
Eli .10 .13 .05 .11 .10 .06 −.01 −.02  
Ble .12 .13 .16 .15 .06 .06 .04 .00 .26*  
NWR .04 −.07 .15 .04 .01 .07 .15 .05 .10 .12  
GEC −.04 .04 −.02 .08 .09 −.11 −.03 .00 −.08 −.06 7.00  
Pass comp .25* .31* .09 .07 .06 .01 .06 .06 .15 .27* .09 −.12  
Reading fluency −.08 −.13 −.02 −.01 −.08 .10 .12 −.02 .03 .06 .07 −.08 .00

Note. NV-CA = nonverbal cognitive ability; BD = block design; MR = matrix reasoning; block design and matrix reasoning are subtests of the WASI 
(Wechsler, 1999). VWM = verbal working memory; DSF = digit span forward, DSB = digit span backward, DSS = digit span sequencing; they are 
subtests of the WAIS-IV (Wechsler, 2014). RAN = rapid automatized naming; Num (numbers), Let (letters), and Alt (alternating) are subtests of the 
RAN/RAS (Wolf & Denckla, 2005). PP = phonological processing; Eli (elision), Ble (blending), and NWR (nonword repetition) are subtests of the 
CTOPP (R. K. Wagner et al., 1999). The Global Executive Composite (GEC) is a composite score obtained from the BRIEF (Roth et al., 2005). Pass 
Comp = passage comprehension, a subtest of the WRMT-III (Woodcock, 2011); Reading fluency is a subtest of the WJ-III (Woodcock et al.,  2001). 
WASI = Wechsler Abbreviated Scale of Intelligence; WAIS-IV = Wechsler Adult Intelligence Scale–Fourth Edition; RAS = rapid alternating stimulus;  
CTOPP = Comprehensive Test of Phonological Processing; BRIEF = Behavior Rating Inventory of Executive Function; WRMT-III = Woodcock Reading Mastery 
Tests–III; WJ-III = Woodcock–Johnson III Tests of Achievement.
*Statically significant at .05 level after controlling for family-wise error rate.

Table A2. Residual Correlations for Confirmatory Factor Analysis.

Performance Measure BD MR DSF DSB DSS Let Alt Num Elis Blend

BD .00  
MR .00 .00  
DSF −.06 −.12 .00  
DSB .04 .02 .02 .00  
DSS .09 .03 −.03 −.01 .00  
Let .04 −.03 .04 −.05 .05 .00  
Alt −.07 −.02 .03 −.03 −.03 .00 .00  
Num −.06 .05 −.05 −.05 −.02 .00 .05 .00  
Elis .00 .02 −.04 .00 .02 .02 .00 .08 .00  
Blend −.01 −.01 .05 .00 −.05 −.01 .02 .08 .00 .00

Note. Model fit indexes: χ2 = 36.836, df = 29, p = .150; comparative fit index (CFI) = .98, the Tucker–Lewis index (TLI) = .97, and the root mean 
square error of approximation (RMSEA) = .030, 90% confidence interval (CI) = [0.000, 0.056]. NV-CA = nonverbal cognitive ability; block design 
(BD) and matrix reasoning (MR) of the WASI (Wechsler, 1999). VWM = verbal working memory; digit span forward (DSF), backward (DSB), and 
sequencing (DSS) of the WAIS-IV (Wechsler, 2008). RAN = rapid automatized naming; numbers (Num), letters (Let), and the alternating (Alt) of the 
RAN/RAS (Wolf & Denckla, 2005). PP = phonological processing; elision (Elis) and blending (Blend) are subtests of the CTOPP (R. K. Wagner et al., 
1999). WASI = Wechsler Abbreviated Scale of Intelligence; WAIS-IV = Wechsler Adult Intelligence Scale–Fourth Edition; RAS = rapid alternating stimulus; 
CTOPP = Comprehensive Test of Phonological Processing.
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