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Screening for learning disabilities in Oman:
confirmatory factor analysis of the Arabic
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Students at risk for learning disabilities (LD) are overidentified in elementary schools in Oman due to the
absence of adequate instruments which teachers can use in validating their observations. Teachers need valid
instruments so that their judgment of students’ behaviours can help in making academic and non-academic
decision. The Learning Disabilities Diagnostic Inventory (LDDI) is widely used to examine manifestations of LD
as an intrinsic processing disorder. This study aimed to verify the six-factor structure with confirmatory factor
analysis, and test its measurement invariance across child gender. Teachers completed the Arabic version of
the LDDI for an Omani sample of 1564 children aged 7 to 11. Overall, the six-factor model showed an accept-
able fit after performing some post-hoc modifications that were justified on a theoretical ground. Results indi-
cated metric invariance across gender. Zero-order correlations, however, were highly significant, which
reflected that the Arabic version of the LDDI showed poor discriminant validity compared to the original LDDI.
The Arabic version of the LDDI, however, can be a handy tool to screen for the LD manifestations and help in

responding to teachers’ academic concerns about students in Key stages 1 and 2 in Oman.
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The diagnosis of children with learning disabilities (LD)
has been a common point of interest among professionals
from education, medicine, psychology, and mental
health. The terms specific learning disorders and specific
learning disabilities are used interchangeably, with the
former being used mostly by professionals working in
psychiatry and clinical professions, and for whom the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) serves as the canonical text and the latter being
used by professionals from education, psychology and
mental health (Al-Yagon et al. 2013). Epidemiological
research shows that about 5-7% of school aged children
struggle with reading, writing, and mathematics.
Recently, there has been sufficient research evidence
resulting from the use of neuroimaging techniques,
which unraveled the genetic background of LD (Lagae
2008). The definition by the National Joint Committee
on Learning Disabilities (NJCLD) is perhaps the most
cited definition in literature. Generally, an SLD is
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defined as an unexpected, specific, and persistent failure
to acquire competent academic skills despite conven-
tional instruction, adequate intelligence, and sociocul-
tural opportunity (Colker 2011).

Within the medical model of disability SLD diagnos-
tic criteria in the Diagnostic and Statistical Manual of
Mental Disorders-1V, and IV-TR were subject to a
number of changes which appeared in DSM-5
(Cavendish 2013; DuPaul et al. 2013; Scanlon 2013).
Generally, however, the recent three releases of DSM
classify learning problems as developmental problems.
Recent research evidence shows that learning problems
can already be identified at an earlier preschool or early
school age (Hulme and Snowling 2013; Pennington
et al. 2012; Butterworth et al. 2011). According to
DSM-5, SLD is a type of neurodevelopmental disor-
ders, and included three sub-categories SLD with
impairment in reading (dyslexia), SLD with impairment
in written expression, SLD with impairment in mathem-
atics (Dyscalculia) (Katchergin 2016)

Teachers are often regarded as a rich source for
obtaining information which assists in the assessment
of various aspects of students’ behaviour (Liljequist and
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Renk 2007). Therefore, teachers' ratings are often used
for the identification of students suspected of having
various disabilities; and their evaluations are regarded
as being core predictors of students' placement
(Tenenbaum and Ruck 2007). Recently, teachers'
involvement in the identification process of students
with LD have received support within the use of the
responsiveness-to-intervention (RTI) model of identifi-
cation in North America (Haager et al. 2007; Vaughn
and Fuchs 2003).

The availability of several teacher rating scales that
can be used in screening for LD raised questions with
regard to which instrument is the most efficient and
valid for use by practitioners in schools (Kettler and
Albers 2013). While there is a proliferation of teachers’
survey instruments of LD in the Western context, the
lack of such instruments in Arab countries emerges as
an issue that affects adequate screening, identification
and referral procedures in schools. In Oman, teachers’
nomination of students at risk for LD does not follow
standard widely known procedures and protocols and
do not rely on the use of valid and reliable instruments
through which teachers’ observations can be validated.

The Learning Disabilities Diagnostic Inventory
(LDDI, Hammill and Bryant 1998) is a teacher rating
scale that received empirical evidence for use in the
identification of LD in Western cultures. Grounded in
the information processing approach to the assessment
of LD, the LDDI attempts to systematically identify
SLD based on a student’s intrinsic processing difficul-
ties by observing the student’s day-to-day academic
endeavors. The current study aimed to examine the
adequacy of the LDDI structure for validating its use in
another context, namely Oman. The validation of the
LDDI was part of a larger research project that aimed
at the development of an optimal framework for the
identification of students with LD in key stages 1
(grades 1-4) and 2 (grades 5-6) in Oman.

Previous research on teacher ratings for the
identification of SLD

Several studies indicated that teacher ratings commonly
assist in identifying SLD (Kettler and Albers 2013;
Kettler and Elliott 2010; Kettler er al. 2008; Kettler
2007). These studies found that teacher judgments can
be accurate predictors of students' needs for academic
assistance. Two early studies (Gresham et al. 1987;
Gerber and Semmel 1984) suggested valuing teacher
judgments because teachers have daily contacts with
students in a meaningful context in which to evaluate
academic performance. Gresham et al. (1987), in an
early and classical study, indicated that teachers cor-
rectly identified 96% of students diagnosed with a
learning disability. Additionally, Gresham et al. (1997)
reported that teachers were competent in identifying
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students with LD, students with low achievements, and
students with low 1Qs.

A number of studies tested the criterion and predictive
validity of teacher ratings for identifying LD. These
studies compared between teachers’ rating scales and
other performance measures including curriculum based
measures (Martin and Shapiro 2011; Begeny e al. 2011;
Eckert er al. 2006) and state achievement proficiency
tests (Kettler and Albers 2013; Kettler and Elliott 2010;
Kettler et al. 2008). These studies showed that teacher
rating correlated with other measures for identifying LD.
The studies, however, differed in terms of the accuracy
of teachers’ judgments ranging from low to large.
Alternatively, however, Vaughn and Fuchs (2003) found
that teachers in general education settings were less reli-
able when providing ratings related to LD than special
education teachers in special education settings. Overall,
the studies that tested the feasibility, reliability and valid-
ity of teacher ratings supported the use of teacher rating
scales in screening for LD in school settings.

The LDDI is one good example of using evidence
based teacher rating scales to assist in the identification of
SLD. The LDDI was used in several studies in Western
countries. Lock and Layton (2001b) modified the LDDI
and used it in self-report format in order to make it a self-
discovery tool to measure the student’s strengths and
weaknesses. As such, the authors used it to help assess
college students’ ability of self-advocacy. Lock and
Layton (2002) examined in-service teachers’ sensitivity to
differences between typical second language acquisition
issues and the presence of learning disabilities. Thirty gen-
eral educators without specific training in second lan-
guage acquisition development were selected to complete
the LDDI. The general education teachers used the LDDI
to evaluate a total of 121 students. Sixty students were
English speaking; and sixty-one students were identified
as English language learners. Independent t-tests indicated
significant differences between the two groups for all sub-
scales on the LDDI at the .0001 level of confidence,
except for the writing subscale that was significant at the
.002 level of confidence. A large effect size was obtained
for all subgroups. Additionally, chi square analysis indi-
cated that students who were English language learners
but not labeled as learning disabled were significantly
over-identified by the teacher using the LDDI. The Chi-
square was significant at the .05 level. Results from these
analyses could indicate that the LDDI is not a valid instru-
ment for a population of students who are English lan-
guage learners. The authors concluded, however, that the
teachers’ ratings might have been inadequate. It appeared
that the teachers demonstrated a lack of sensitivity
towards the issues of typical second language acquisition
versus those of learning disabilities. This lack of sensitiv-
ity may have resulted in an inappropriate evaluation of the
students overly identifying them as learning disabled. In
an attempt to address the question of the LDDI’s validity
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versus the teachers’ lack of sensitivity, Layton and Lock
(2002) conducted a study to examine the effect of training
teachers on increasing their sensitivity to distinguish
between learning disability indicators and second lan-
guage acquisition using the LDDI. The authors reported
that training teachers’ improved their use of the LDDI to
differentiate between English language learners and those
who are English language learners with learning disabil-
ities. Padeliadu and Sideridis (2008) developed the
Learning Disabilities Screening Scale (LDSS) for teach-
ers, which was identical in principle and concept to the
LDDI, and found that both scales were reliable and valid.
Layton and Lock (2001) used the LDDI to examine SLD
in students with low vision. The authors aimed to examine
the valid procedures for documenting a dual diagnosis.
The authors recommended the use of a mixed method-
ology assessment including both quantitative and qualita-
tive data, documenting the usefulness of the LDDI.

SLD in the Sultanate of Oman

The Sultanate of Oman is a country in Southwest Asia,
on the southeast coast of the Arabian Peninsula. It bor-
ders the United Arab Emirates in the northwest, Saudi
Arabia in the west, and Yemen in the southwest. The
coast is formed by the Arabian Sea in the south and
east, and the Gulf of Oman in the northeast. It is a
member of the United Nations, the Arab League, the
Gulf Cooperation Council (GCC). Oman has made a
stride in expanding access to education since 1970. by
providing over 1000 tuition free government schools
for their citizens. The total duration of general educa-
tion in Oman is 12years, divided into two stages:
Primary education, which lasts for 10 years and is com-
posed of two key stages and secondary education that
lasts for two years. Key stage 1 of primary education
covers grades 1-4 while the key stage 2 covers grades
5-10. Students who complete and pass key stage 2 are
allowed to participate in the last two years of study
which culminates in an exam to earn the General
Educational Diploma, a prerequisite qualification to
attend higher education. Available research evidence on
the achievement of Omani students indicates that there
is continuous gender achievement gap. The gap has
been reported for students at the different phases of
general education (Akiba and Liang 2014) as well as
higher education (Alfarhan and Dauletova 2017; Jansen
et al. 2016; Martin et al. 2012; Mullis et al. 2016).
Omani female students generally outperform male stu-
dents on international assessments such as Trends in
International Mathematics and Science Study (TIMSS)
(Akiba and Liang 2014).

Currently, one of the most challenging issues that
exist in the educational system in Oman is the overiden-
tification of students with LD for special education
services. Sensitizing Omani teachers to the issues
that indicate a learning disability versus the typical
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achievement problems that result from lack of quality
teaching, the absence of achievement motivation or any
other reason is of paramount importance. The National
Joint Committee on Learning Disabilities (2001) defines
SLD in part as a ‘‘general term that refers to heteroge-
neous groups of disorders manifested by significant dif-
ficulties in the acquisition and use of listening,
speaking, reading, writing, reasoning, or mathematical
abilities’’. The definition, which is widely approved by
policy makers, researchers, and practitioners in the
Arab world, identifies these disorders as intrinsic and
occurring throughout the individual’s lifetime. Statistics
of the Department of Special Education at the Ministry
of Education (MoE) in Oman shows that the number of
pupils with LDs who receive special education services
in inclusive schools has increased significantly in the
last decade. In addition, schools have become incapable
of providing special education services to more pupils
with LDs due to lack of both human and learning
resources (Author 2016).

An Educational Mandate was issued in 2007 in
accordance with the Omani Children with Disabilities
Care and Rehabilitation Act in 1996 that was reauthor-
ized in 2008. Through the mandate children with LDs
became eligible for receiving additional support in a
Learning Support Unit (LSU) in schools by LD teachers
who hold a specialized one-year Higher Diploma in
LDs, a program which is tailored by Sultan Qaboos
University to fulfill the training needs of the Ministry
of Education professionals in the Sultanate of Oman
(Author 2016). In general, however, the issue of deter-
mining a learning disability remained particularly elu-
sive for general educators in Oman who nominate
students for referrals to LDUs. Authors (2015) found
that teachers were unable to differentiate between stu-
dents with emotional and behavioural difficulties and
students with LD in Oman. Similarly, Authors (2015)
were also unable to differentiate between students with
attention deficit hyperactivity disorder (ADHD) and
those with LD. The two studies showed that teachers
are unable to ascertain the difference between symp-
toms of comorbid disorders such as emotional and
behavioural difficulties (EBD) and ADHD from intrin-
sic processing disorders (learning disabilities).
Additionally, both studies referred to the prevalence of
inadequate practices in the evaluation process leads to
inappropriate diagnosis. Based on the aforementioned
review of literature and description of the research con-
text, the purpose of the present study was to use con-
firmatory factor analysis (CFA) to validate the factor
structure of the LDDI with a national sample of elem-
entary school students in Oman. The current study
sought to answer the following two research questions:

e Does the data on the Arabic version of the LDDI sup-
port the originally hypothesized six-factor structure?
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e For studying gender differences when screening for
LD, Is the measurement by the LDDI invariant
across gender?

Methods

Participants

A total of 2450 students in key stages 1 and 2 schools
in Oman were selected for the study as part of the
larger strategic research project described above. Key
stage 1 extends from grade 1 to 4 covering ages
between 6 and 10 while key stage 2 includes grades 5
and six covering ages from 11 to 12. The sample selec-
tion procedures, although not epidemiological, was rep-
resentative of the all the geographical areas in Oman,
covering all the 11 governorates of Oman. Stratified
sampling technique guided the selection of the study
participants. With stratified sampling, we divided the
population into separate 11 geographic main regions in
Oman. We, then, used a probability simple random
sampling technique for each geographic area. Teachers
were requested to rate the students and return the forms.
Of these, 1564 or 63.8% of the students were rated by
their teachers, and 886 or 36.2% of the students were
rated by the LD teachers who serve as tutors in the
LSU. Participants included both genders (48.3% male,
51.7% female) with an age range of 7—12years. The
response rate was relatively good as the MoE formally
supported the recruitment for the strategic research pro-
ject. In addition, the estimated time for completing the
LDDI was reasonable, ranging from 10 to 20 min.

Instrument

The LDDI is a rating scale which was developed by
Hammill and Bryant (1998) and published by PRO.ED.
The scale was designed to identify intrinsic processing
disorders and SLD in students aged 8-17. It was
designed for the single purpose of helping professionals
screen for and identify SLD in individuals. The authors
surveyed the available instruments that can be used for
evaluating the symptoms of SLD as an intrinsic proc-
essing disorder (Dean and Burns 2002) and found that
the LDDI is adequate and evidence based as it was in
several previous studies to indicate the risk status of
students in elementary school. The LDDI is not an abil-
ity or achievement measure; it does not tell how well or
how poorly students read, write, listen, speak, calculate
mathematics, or think. Instead, it will identify the extent
to which students’ skill patterns in a particular area are
consistent with individuals known to have a learning
disability in that area (reading disorder, writing dis-
order, or mathematics disorder). Thus, using the LDDI
shifts the diagnostic emphasis away from interpreting
norm-referenced ability test scores toward studying an
individual’s skill patterns, especially patterns that are
indicative of individuals who are known to have SLD.
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The LDDI is a 90 item rating scale that is composed
of six independent scales, Listening, Speaking,
Reading, Writing, Mathematics, and Reasoning. Each
scale included 15 items describing one of the areas
listed in the definition by the U.S. Office of Education
and the National Joint Committee on Learning
Disabilities, a definition that is used widely in several
contexts worldwide including the Arabic context.
Teachers rate students’ skills on a nine-point response
scale (1,2,3=frequently, 4,5,6 =sometimes, and 7,8,
9=rarely). According to the LDDI user manual, the
LDDI was built with the American Psychological
Association’s standards for technical adequacy clearly
in mind. The test was normed on 2,152 students with
learning disabilities residing in forty-three states and
the District of Columbia. The demographic characteris-
tics of the normative sample are representative of the
population of students who have learning disabilities in
the United States as a whole with regard to gender,
race, ethnicity, urban/rural residence, family income,
educational attainment of parents, and geographical
distribution.

According to the user manual, the LDDI has excellent
psychometric properties. Internal consistency reliability
coefficients exceeded .90 for all scales. Evidence for sta-
bility and interscorer reliability is provided, and coeffi-
cients ranged between .80 and .90. Validity indicators
showed that the LDDI scores have content description,
criterion-prediction, and construct-identification validity.
Validity testing involved extensive item selection and
differentiation examinations, which included confirma-
tory factor analysis, and the examination of the LDDI’s
relationship to age, academic achievement, group differ-
entiation, gender, and ethnicity, all of which support the
validity of the LDDI scores. Students are identified as
being at risk for having LD based on the use of stanines
(1-9) which are converted from raw scores. A profile of
a typical student with LD includes at least one score
below stanine 6 (i.e. 5 or lower) and at least one score
above 6 (i.e. 7 or higher). This pattern which contains
both low and high scores indicates the presence of a sig-
nificant intraindividual difference in that at least one
score indicates an intrinsic processing disorder while
another score shows normal performance. Alternatively,
profiles composed of consistently low or high scores do
not indicate the risk status for LD (Hammill and
Bryant 1998).

Procedures

Data were collected began in the Spring semester and
continued to the Spring semester of the following year.
Ethical approval was obtained from Sultan Qaboos
University Research Ethical Board (SQUREB) prior to
commencing the data collection phase. Similarly,
approval was obtained from the Ministry of Education
to conduct the study at the selected schools prior to
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data collection. Our target sample was 3000 children
but we could obtain consent from schools as well as
from the families for 2450. Families gave assent by
signing a consent form prior to their participation in the
study indicating that they were willing to have their
children included in the study in order to be assessed
with regard to their academic skills. Families and teach-
ers were informed that participation was voluntary and
that confidentiality of the data obtained would continue
even after the study results are disseminated. Teachers
were selected based on their good knowledge of the
selected students. We recruited a cohort of 30 teachers
for the strategic project and received training on the
administration and scoring procedures of the LDDI.
This central cohort of trainers delivered the same train-
ing to local cohorts of trainers in the different 11 gover-
norates of Oman. Teachers were given enough time to
fill out the LDDI so that the study did not intervene
with their daily schedule.

We translated the LDDI using Modern Standard
Arabic (MSA) language. MSA is the most widely used
version of Classical or Standard Arabic (C/SA). It is
used in newspapers, books and everyday media.
Alternatively, C/SA is the oldest version of Arabic and
which still exists to date because it the language in
which the Quran was written. We used the consecutive
and back-translation method (Hambleton et al. 2004) by
the authors. A third translator who had background in
educational psychology conducted the back-translation
while having no access to the original questionnaires.
Two translations were sufficient to achieve a desired
adaptation. However, we modified the following items
to match the structure, morphology and phonology of
the Arabic language. These items originally included
examples from the English language and were replaced
by examples from the Arabic language. We modified
the examples provided in the following items: (1) Item
3 in Listening ‘Has difficulty recognizing that sentences
with different syntax can mean the same thing (e.g.
“The dog chased the cat” means the same as “The cat
was chased by the dog”), (2) item 11 in Speaking
“cannot say common blends (e.g./bl/,/ct/,/{1/)”, (3) item
4 in Reading “substitutes phonetically similar words
while reading aloud (e.g. “chair” for cheer, “then” for
when)”, (4) item 10 in Reading “confuses words that
appear similar (e.g. “bread” for broad)”, and (5) item
11 in Reading “Omits inflectional endings (i.e. -s, -ed,
-ing)” when reading aloud.’

Data analysis

The six-factor structure of the LDDI was assessed using
confirmatory factor analysis (CFA). The analysis was
conducted using Amos 22. CFA is one of the most
widely used techniques to test the factor structure of
multidimensional psychological measures (Dana 2000;
Weiner and Craighead 2010). The method depends on
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comparing a theoretical model with the observed data
which is collected from a representative sample.
Additionally, invariance of the factor structure across
gender was tested using multiple group comparisons.
CFA was used to compare the extent to which the
Omani sample data fit the LDDI six factor structure
that was established in the norming of the instrument
(Hammill and Bryant 1998). CFA was used because it
enables testing specific hypotheses and determines a
priori the structure of the instrument as it is theoretic-
ally designed (Harrington 2009). Hence, items that
belong to a factor are allowed to load on that specific
factor. Invariance of structure across gender was also
tested. The original six factor model proved to be
robust in the norming of the instrument and therefore
the exact items from the LDDI used for norming were
included in the present study. The authors followed the
guidelines for conducting SEM/CFA (Jackson et al.
2009). The data were examined for normality using
skewness and kurtosis. Both values indicate normality
when they are between (—2 and +2). We manipulated
the missing data by using the mean substitution method
after deleting cases with incomplete data. All parameter
estimates were performed using covariance matrices
and maximum-likelihood estimation to test the LDDI
structure goodness of fit. In addition, the latent variable
covariances were free to be estimated. Following the
CFA, the correlations were calculated to determine the
relations between the factors. In testing this model,
three indexes of model fit were computed in addition to
the > statistic, y’— degrees of freedom ratio. The three
indexes include: Bentler’s (1990) comparative fit index
(CFI), Tucker and Lewis’s (1973) index of fit (TLI),
and Browne and Cudek’s (1993) root mean square error
of approximation (RMSEA). These indices assess dif-
ferent aspects of model fit and have varying criteria for
a model demonstrating good fit. Recent methodological
research indicated that the CFI and TLI, values should
be at or above .90 to indicate a good fitting model
(Bryne 2010), with values close to 1 indicating a very
good fit on any of these indexes. An RMSEA of less
than .10 indicates a reasonable fit, and an RMSEA of
about .08 or less indicates a close fit of the model in
relationship to the degrees of freedom. If the ratio of >
to degrees of freedom is less than 4 the model can be
considered a fitting model (Bowen and Guo 2011).

Results

Descriptive statistics

Table 1 shows the means, standard deviations, skew-
ness and kurtosis of each of the items of the LDDI. It
can be noted that none of the items has a severe skew-
ness or kurtosis. All values were between (—2 and +2).
These values are considered acceptable to claim the
normality of item’s responses (Blunch 2012).
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Means, standard deviation, skewness and kurtosis for the six scales of the LDDI.

Table 1.
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Confirmatory factor analysis

At first, we handled the missing or incomplete data
using IBM SPSS 23. Of the total sample, the response
forms of twenty students were found incomplete. We
used case deletion practice because we had a small per-
centage of the number of cases with missing data
(Osborne 2013). Then, we conducted CFA on the
remaining 1507 cases. The aforementioned fit indices
were examined to evaluate the overall fit of the six fac-
tor model. First, the results showed that the model had
poor fit to the data (}*> = 22815.15, df = 3900,
¥*/df = 5.85, CFI = 0.89, TLI = 0.89, RMSEA
= 0.006).

Investigating the sources of poor fit

According to Harrington (2009) there is a number of
sources that could result in poor fit models. Big or too
small models, and ill-defined theoretical models are
expected to have poor fit indices. The CFA model in
this study includes 6 latent variables with 15 items
allowed to load on each factor. Also, the modification
indices of CFA indicated that there were some indica-
tors with correlated errors within latent variables rather
than different variables. Measurement errors could have
emerged as a result of a similarity in meaning in both
positive and negative statements (Harrington 2009), or
due to the respondent’s desire to agree with factors that
would affect all item scores (Polit and Beck 2008).
Additionally, Munro (2005) argues that correlated
measurement errors could occur when the variables are
not defined or measured directly, which can affect the
participants’ responses to these items.

We conducted the exploratory factor analysis (EFA)
because we assumed that its results may suggest add-
itional factors that can interpret the shared variance
between the indicators that the latent variable does not
explain (Brown 2015). We conducted the EFA with
maximum likelihood extraction method for the items in
each factor separately in order to explore whether there
are other factors underlying the participant’s responses.
The results indicated that only one component with
eigenvalue greater than one was extracted in each group
of items. The percentages of explained variance were

63.48%, 65.14%, 74.10%, 75.51%, 76.41%, and
79.88% for the extracted components (Listening,
Speaking, Reading, Writing, Mathematics, and

Reasoning), respectively. Additionally, the factor load-
ings ranged between (0.52-0.91, 0.61-0.88, 0.81-0.88,
0.77-0.91, 0.79-0.92, and 0.82-0.92), respectively.
These results support the theoretical structure of LDDI,
and the unidimensionality of each group of items.
Through the textual investigation of the meaning of
items in each factor, the authors found that the indica-
tors that have correlated errors have similar logical rela-

tionships. For example, ‘misunderstanding simple
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Table 2. Factor loadings for the six scales of the LDDI.
Listening Speaking Reading Writing Mathematics Reasoning

Items  UFL (SE) SFL UFL (SE) SFL UFL (SE) SFL UFL (SE) SFL UFL (SE) SFL UFL (SE) SFL
S1 1.25(0.04) 065 1.32(0.05 0.64 1.42(0.04) 0.72 1.00(0.000 0.51 1.00(0.000 0.57 1.00(0.00) 0.63
S2 0.96 (0.05) 0.52 1.47 (0.04) 0.76 1.54(0.04) 0.77 1.23(0.04) 063 1.25(0.03) 0.69 1.27(0.04) 0.68
S3 1.26 (0.04) 0.7 1.35(0.05) 064 1.53(0.04) 0.76 1.54(0.04) 080 1.25(0.05 0.59 1.4(0.04) 0.78
S4 1.35(0.04) 0.76 1.49(0.04) 0.79 1.35(0.04) 0.72 1.42(0.04) 0.71 1.54(0.04) 0.79 1.46(0.03 0.82
S5 1.25(0.04) 0.71 1.48(0.04) 0.74 1.31(0.04) 0.70 1.51(0.04 075 1.61(0.04) 0.83 1.4(0.04) 0.75
S6 1.05 (0.05) 0.54 1.48(0.04) 0.77 1.37(0.04) 0.73 1.38(0.04) 0.71 1.47(0.05 0.67 1.47(0.04) 0.78
S7 1.13(0.04) 0.65 1.1(0.05) 0.55 1.44(0.04) 0.75 1.47(0.04) 0.79 1.5(0.04) 0.81 1.49(0.04) 0.83
S8 1.36 (0.04) 0.74 1.21(0.04) 0.63 1.44(0.04) 0.75 1.39(0.04) 0.74 1.55(0.04) 0.79 1.51(0.04) 0.84
S9 0.85(0.06) 0.39 1.27(0.04) 0.66 1.28(0.04) 0.67 1.62(0.04) 083 1.55(0.05 0.74 1.49(0.03 0.84
S10 1.34 (0.04) 0.72 1.36(0.04) 0.69 1.35(0.04) 0.75 1.6(0.04) 0.82 1.56(0.04) 0.81 1.46(0.03) 0.84
S11 1.35(0.04) 0.74 1.29(0.04) 0.67 1.41(0.04) 0.78 155(0.04) 082 1.59(0.04) 0.86 1.54(0.04) 0.82
S12 1.37 (0.04) 0.74 1.41(0.04) 0.77 1.41(0.04) 0.72 1.49(0.04) 0.78 1.63(0.04) 0.83 1.42(0.04) 0.74
S13 1.36 (0.04) 0.75 1.5(0.04) 0.79 1.45(0.04) 0.74 1.4(0.04) 0.75 1.6 (0.04) 0.81 1.48(0.04) 0.82
S14 1.22 (0.04) 064 1.43(0.04) 0.75 1.24(0.04) 0.61 1.5(0.04) 0.75 1.59(0.04) 0.82 1.52(0.04) 0.83
S15 1.00 (0.00) 0.56 1.00 (0.00) 0.50 1.00(0.000 0.58 1.53(0.04) 0.74 1.65(0.04) 0.80 1.39(0.04) 0.73
Note: UFL: Unstandardized Factor Loading and SFL: Standardized Factor Loading.
Table 3. Correlations among the latent factors of LDDI, omega model-based reliability, and cronbach's alpha coefficients.

1 List 2 Speak 3 Read 4 Writ 5 Math 6 Reas
Listening (.71/.96)
Speaking .85%* (.76/.97)
Reading 78** .80** (.76/.98)
Writing 72%* 76%* .93** (.80/.98)
Mathematics B4x* B53** B2%* B3** (.82/.98)
Reasoning .B6** 70** 73** 75%* .B8** (.85/.98)

spoken sentences and questions (item 4) may cause
“misunderstanding spoken directions (item 5)” in
Listening.” A student who “has difficulty speaking
spontaneously (item 5)” may have “trouble paraphras-
ing information presented orally (item 6)”. In
Mathematics, a student who ‘takes time to complete
calculations (item 12) may “have difficulty with multi-
step problems” (item 13) and “word problems” (item
15) which depend also on calculations (item 15).
Hence, the correlation between these item errors could
be a result of the relationships between the meanings of
the items. The authors, therefore, used the covariances
between errors only for items that have a logical
relationship.

Fitting of the modified model

We conducted CFA of the modified model. The CFA
for the modified model provided an adequate fit to the
data (2 = 17749.57, df = 3877, y*/df = 4.58, CFI
= 0.922, TLI = 0.920, RMSEA = 0.049). As noted,
although the value of > was high due to the large sam-
ple size, the y?/df was less than 5. This indicates that
the model had an adequate fit with the collected data
and observations.

The unstandardized and standardized factor loadings
for the six factors of the LDDI are presented in Table
2. All loadings were statistically significant (p < 0.01).
According to Harrington (2009), loadings greater than
.50 are considered fairly high. The Listening item load-
ings ranged between 0.39 and 0.76, the Speaking item
loadings ranged between 0.50 and 0.79, and the
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Reading item loadings were between 0.58 and 0.78. In
addition, the Writing and Mathematics item loadings
ranged between 0.51 and 0.83 and between 0.57 and
0.86 respectively. Finally, eight items of the Reasoning
scale had factor loadings greater the 0.8 and the remain-
ing items loaded over 0.6.

Correlations among latent factors

Table 3 provides the correlations among the six latent
factors of LDDI. All correlation coefficients were sig-
nificant (p < .000), ranging from .53 (for Speaking and
Mathematics) to .93 (for Reading and Writing). Also,
the 95% confidence intervals for the correlation indi-
cated that none of the six factors overlapped with the
others (all correlations were less than one). Table 3 also
reports the omega reliability
Cronbach's alpha Coefficients. The first reliability indi-
cator relies on latent factors’ scores while the second

model-based and

one depends on raw scores. The omega coefficients for
the six factors ranged from .71 for the Listening scale
to .85 for the Reasoning scale, indicating that the six
factors were internally consistent. Cronbach's alpha
coefficients indicate high reliability of the LDDI scales.

Invariance across gender

Gender measurement invariance (M) test was examined
across gender. We conducted a series of invariance tests
beginning with M1 as the baseline model which
allowed all parameters to be estimated freely. In M2,
factor loadings were constrained to be equal across gen-
der. All three models which were tested had a good fit
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Table 4. Goodness of fit indices of invariance across gender.

Model 12 DF P x2/DF CFlI RMSEA Ay? ADF p*
M1: Unconstrained 23575.62 7754 0.00 3.04 0.91 .04 - - -
M2: Measurement weights 23679.12 7838 0.00 3.02 0.91 .04 103.50 84 0.07
M3: Measurement intercepts 24022.61 7928 0.00 3.03 0.91 .04 446.98 174 0.00
Independence model 187758.51 8010 0.00 23.44 0.00 12 - - -

Note. Ay? : Chi-square difference, ADF : degrees of freedom difference, p*: Significant of the difference. All the previous indicators com-

puted by assuming unconstrained model to be correct.

to the data. Table 4 presents a summary of the goodness
of fit indices for unconstrained and constrained models.
The unconstrained model showed a good fit, with y* =
23575.62, df = 7754, y*/df = 3.04, CFI = 0.91,
RMSEA = 0.04. In the measurement weights model,
the measurement weights (i.e. regression coefficients or
factor loadings) are constrained to be equal. The results
showed that there was no significant difference between
the baseline model (M1) and the measurement model
(M2) (Ay*> = 103.50, ADF = 84, p=0.07). These
results indicated that the factor loadings were invariant
across gender. Such finding confirms that the items
included in the model measured the respective factor
with equal validity for both boys and girls.

In M3, item intercepts were additionally constrained
to be equal. As shown in Table 4, the goodness of fit
indices for M3 had a good fit to the data. However, the
y*- differences between M3 model and the baseline
model indicate that the item intercepts were not invari-
ant across gender. The overall results of the study show
that the measurement aspect of the structural equation
model was invariant across gender, providing the min-
imum requirement for mean comparison across gender.
Thus, mean comparison can be made between boys and
girls particularly at the item level.

Discussion

The LDDI is a teacher rating scale that has been shown
to be suitable for use in Western societies (e.g.
Padeliadu and Sideridi 2008; Layton and Lock 2002;
Layton and Lock 2001; Hammill and Bryant 1998).
The present study, to our knowledge and based on
searching the scientific databases-is the first study to
test its use for cross-national comparisons. The study
tested whether the LDDI was also suitable for the
Sultanate of Oman, and potentially, other countries of
the Gulf region of the Arab World as well as countries
of the Middle East and North Africa region, by testing
the factor structure of the instrument and the gender
invariance on national Omani sample of 1546 students
in Oman. The results indicated that the underlying six
factor model of the LDDI fit the study’s data fairly
well. All six factors were also found to be internally
consistent. The LDDI items loaded significantly on the
factors that were originally reported by the authors of
the instrument (Hammill and Bryant 1998). It is note-
worthy to mention that the Arabic adapted translation
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of the LDDI could have an impact on the participants’
responses as several items conveyed similar or associ-
ated meanings, which resulted in having an initial poor
model fit with the data. The structure of the LDDI was
replicated in Oman in the same way as in previous
research studies which used the LDDI (Padeliadu and
Sideridi 2008; Layton and Lock 2002; Layton and Lock
2001; Lock and Layton 2001a, 2001b; Hammill and
Bryant 1998)

After examining the sources of poor model fit and
using the modification fit indices, the results of the CFA
indicated that the formation of the six-factor structure of
the LDDI is supported by the data for the Omani sample.
Three indices (CFI, TLI, and RMSEA) supported the fit
of the model to the data within the established optimum
range of fit. Additionally, all of the subscale factor load-
ings were moderate to very large and significantly differ-
ent from zero. All the zero-order correlations were
significant and also fell within a moderate to very large
range (.53-.93). These data compare quite favorably to
the correlation coefficients reported for the normative
sample that ranged between .66 and .77, with a mean of
.71 (Hammill and Bryant 1998).

These results indicate that the six factors of the
LDDI (Listening, Speaking, Reading, Writing,
Mathematics, and Reasoning) can form an effective
model for the construct of SLD in students with LD or
at risk for LD in key stages 1 and 2 in Oman, which is
embraced by professionals working in educational and
clinical settings. This six-factor model provides broader
information about manifestation and symptoms of LD
than other informal assessment used with children who
have SLD, and is consistent with the description of the
definition of SLD by the Joint Committee on Learning
Disabilities (2001). Other research has reported effect-
ive assessment of SLD using the LDDI (Layton and
Lock 2003; Layton and Lock 2001). These studies
together with the current study make the LDDI a valu-
able and broad-based representation of SLD from which
intervention and educational planning for children with
SLD can be developed.

Limitations and future directions

The purpose of this study was to provide evidence on
the construct validity of the Arabic version of the LDDI
for use in screening for young children with LD in an
Arab context. LDDI structure was validated on a
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national, broad, geographically representative Omani
sample. A number of limitations, however, suggest ave-
nues for future research on the LDDI in Oman and the
Arab region. As with all new assessment instruments,
more research needs to be conducted on the psychomet-
ric properties of the LDDI in other Arabic contexts and
cross cultural examination of its factor structure and
invariance across cultures should be investigated.
Additionally, future studies in the Arab region should
target testing the predictive and criterion validity of the
LDDI as well as investigating its sensitivity and specifi-
city indexes. The LDDI should be used with other out-
come measures including formative assessments such as
curriculum based measurements, norm-referenced tests
although these are not available in Oman, and criterion-
referenced tests such as teacher made tests or tests
developed and used by the Ministry of Education in
Oman to assess the academic skills of students in
grades 1-4. Such studies would provide strong evidence
for its clinical and educational uses in Oman as well as
in the Arab region. Furthermore, other LD rating scales
should be validated and compared with the LDDI on
similar Omani samples as well as on samples from
other Arab countries. Examples include Performance
Screening Guides (PSG; Elliott and Gresham 2007),
and Learning Disability Evaluation Scales (LDES-R2;
McCarney and Arthaud 2007). Also, a possible limita-
tion of the current study is that we focused on a non-
clinical sample. Future studies could include both clin-
ical and non-clinical samples.

Some of the results do raise questions about the
overall construct being measured by the LDDI. If the
LDDI scales all measure some aspect of LD, they
should be significantly intercorrelated, but not too
highly. Correlations that are too high indicate that those
scales do not contribute significant unique variance to
the overall construct being measured, and thus are
redundant with each other. Our results showed that nine
of the intercorrelations among the six scales were
greater than .70, indicating possible poor discriminant
validity among the six scales.

That is, the LDDI provides valid measures of each
construct; however, the measures of different constructs
overlap substantially. Various problems and difficulties
tend to co-occur (Willcutt and Pennington 2000); thus,
it is not surprising that the LDDI six scales overlap.
The implication of the relatively low level of factor dis-
tinctiveness is that the LDDI is not appropriate for indi-
vidual diagnosis but can be used for referral and
screening purposes. We believe that the use of the
LDDI in future studies in the Arab region may provide
further evidence on this finding. Additionally, the mani-
festations and symptoms assessed by the six scales may
be associated frequently and therefore teachers were not
able not able to distinguish among the items adequately.
This finding replicates a general remark by Layton and
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Lock (2002) who argued that continuous training of
teachers on the use of LDDI is necessary in order to
increase its sensitivity to identifying children with aca-
demic challenges and/or SLD.

Clinical and educational implications
We have shown elsewhere in this study the need for an
instrument like the LDDI in Oman, and the Arab world.
It has been noted that, without accurate and reliable
prevalence data on conditions such as LD, it is difficult
to provide programs and services to meet individuals’
needs (Al-Thani 2006). There have been calls to use
survey instruments to screen for LD and to provide
information about prevalence rates of students at risk
for LD in schools in Oman (Al-Mabhrezi et al. 2016).
The study has a number of implications for educa-
tional and clinical practitioners who could use the
LDDI. First The LDDI can be a handy tool to screen
for the LD manifestations and help in responding to
teachers’ academic concerns about students in Key
stages 1 and 2 in Oman. One important use of the
LDDI for Omani teachers is that can help them validate
their daily observations regarding the academic per-
formance of various students particularly struggling
learners. Second, there is research evidence that the
LDDI was used to facilitate advocacy and success in
postsecondary settings (Lock and Layton 2002; Lock
and Layton 2001a; Lock and Layton 2001b), reflecting
that the LDDI can lead to improved outcomes in transi-
tion planning outcomes as well as in intervention out-
comes. Therefore, future researchers and practitioners
in Oman and the Arab region can similarly test and use
the Arabic version for similar purposes.
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