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Background: Considering teachers’ significant role in identifying students with specific learning
disabilities (SLDs), it is necessary to develop a native teacher-oriented tool with appropriate validity
and reliability, as a basis for related interventions.

Aims: This research aimed to standardize the diagnostic-prescriptive Learning Disability Evaluation
Scale (LDES-4) (McCarney & House, 2018).

Methods: The statistical population comprised second to fifth-grade students studying in 1400-1401.
The normative sample group involved 596 students selected by simple random and purposive
sampling methods while the clinical sample group involved 27 students with SLD selected by
available sampling method. Colorado Learning Difficulties Questionnaire (CLDQ) (Willcutt et al.,
2011) was used for concurrent validity. Exploratory Factor Analysis, Structural Equation Modeling,
Multiple Linear Regression, and Independent T-Test were utilized for data analysis.

Results: A five-component structure was extracted by Principal Axis Factoring and Promax rotation
methods. The results were very close to the theoretical structure of the scale and adequately fit with
the data. The correlation coefficient between the full-scale scores of the current scale and CLDQ was
equal to 0.65 showing acceptable concurrent validity as well as a significant difference between
normative and clinical groups (p< 0.001). The internal consistency coefficients were desirable and
ranged from 0.97 to 0.99. Moreover, Intraclass Correlation Coefficients (ICC) ranged from 0.88 to
0.97 indicating the temporal stability of the scale.

Conclusion: As a result, the Persian version of the Learning Disability Evaluation Scale can be used
as a native valid, and reliable tool to diagnose SLD in second to fifth-grade students.
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Introduction

Identifying specific learning disabilities has always
been a controversial issue (Maki, Burns, & Sullivan,
2017) and various diagnostic approaches, with their
advantages and limitations, have been presented.
Regardless of the adopted approach, a comprehensive
evaluation, a process of information gathering from
different sources (IDEA, 2004), is required (Fletcher
and Miciak, 2019).

In a comprehensive evaluation, teachers can play a
significant role as one of the most reliable sources of
information on students' learning characteristics.
However, evaluation criteria are not clear and few
tools are available to the teachers (Mathew, 2001).
Among the few teacher-oriented tools, which will
also shape future interventions and lead to effective
individualized educational planning, we can mention
the fourth edition of the Diagnostic-Prescriptive
Learning Disability Evaluation Scale (LDES-4)
(McCarney & House, 2018), which has two unique
properties: The Learning Disability Intervention
Guide (McCarney, Bauer & House, 2007) as well as
The Parent's Guide to Learning Disabilities
(McCarney & Bauer, 1991).

LDES-4 was first designed by McCarney in 1988, to
provide a norm-referenced tool for student
observation by the teacher in the regular classroom,
and includes the most common characteristics of
students with specific learning disabilities. This scale
examines the skills that students need to succeed in
school and allows teachers to gather a valuable set of
students’ strengths and weaknesses through the
selection of appropriate indicators (McCarney &
House, 2018).

Considering the main aim of identifying students with
specific learning disabilities, to develop interventions
that improve persistent academic difficulties, tools
such as the LDES-4 which reform future
interventions and lead to effective individualized
educational planning, are valuable. They lead to a
comprehensive evaluation that avoids wasting time
and determines the priority of interventions (Fletcher
and Miciak, 2019).
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Therefore, this research was conducted to adapt,
assess the psychometric properties, and finally
standardize the Diagnostic-Prescriptive Learning
Disability Evaluation Scale (LDES-4) (McCarney &
House, 2018).

Method

In terms of the purpose, this research is part of applied
research, in terms of the data collection method, is
descriptive analytics, and in terms of the
methodology, is tool making. The statistical
population of this research consisted of second to
fifth-grade  students studying in 1400-1401.
According to the announcement of the cooperation of
elementary school principals, Tehran, Mazandaran,
and Lorestan provinces were selected using the
available sampling method. Then, in each of these
provinces cities, primary schools, and learning
disability centers were also selected using the
available sampling method. Finally, the normative
sample group consisted of 596 students (306 boys and
290 qirls), was selected by simple random and
purposeful sampling methods by the teachers of
selected schools and the clinical sample group
included 27 students (18 boys and 9 girls) from
learning disability centers selected by the available
sampling method.

The fourth edition of the Diagnostic-Prescriptive
Learning Disability Scale (LDES-4) (McCarney &
House, 2018) and the Colorado Learning Difficulties
Questionnaire (CLDQ) (Willcutt, Buda, Riddle,
Chahabilas, & DeFries, 2011) were used. To adapt the
scale (LDES-4) to Persian culture and language, the
World Health Organization (2006) method was
deployed. After compiling the final version of the
scale, data collection was done. Statistical methods of
Exploratory Factor Analysis, Structural Equation
Modeling, Multiple Linear Regression Analysis, and
Independent T-Test were utilized for analyzing data.

Results

First, the item analysis was done by calculating
features such as the degree of desirability (average
item) and discriminating power (correlation
coefficient of the item with the whole scale) (Table
1). The reliability coefficient of the whole scale was
obtained through Cronbach's alpha formula, equal to
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the scale.

Table 1. Item Analysis

| Mi Rpbi | Mi Rpbi | Mi Rpbi
1 133 078 29 135 08 57 138 086
2 137 08L 30 136 083 58 137 084
3 13 08 31 137 08 59 140 085
4 138 080 32 138 083 60 141 085
5 147 08 33 140 088 61 138 086
6 145 075 34 142 087 62 145 084
7 143 08 35 139 084 63 143 084
8 137 081 36 134 08l 64 139 086
9 135 08 37 137 084 65 143 085
10 132 08 38 135 08 66 150 0.83
11 132 08 39 142 08 67 145 085
12 134 08 40 135 08 68 152 086
13 131 08l 41 138 08 69 147 086
14 141 08 42 139 084 70 141 085
15 142 084 43 137 08 71 149 085
16 145 085 44 139 08 72 15 081
17 141 083 45 140 08 73 145 0.86
18 137 085 46 134 084 74 147 086
19 138 084 47 137 08 75 151 084
20 142 085 48 135 085 76 144 080
21 137 084 49 130 083 77 151 084
22 146 08 50 131 082 78 154 084
23 136 084 51 146 084 79 146 085
24 136 083 52 135 08 80 144 086
25 134 08 53 142 085 81 145 086
26 133 084 54 141 083 8 151 085
27 131 079 55 136 084 83 144 086
28 137 082 56 137 084 - - -
To assess the construct validity of the scale, 34501.366, and significant (p<0.0001). From the

Exploratory Factor Analysis was performed on half
of the normative sample group (298 students). Before
implementing the factor analysis, the assumptions
(Tabachnik, Fidell & Ullman, 2007) were verified.
Sampling adequacy (KMO) was equal to 0.901 and
the value of Bartlett's sphericity test was equal to

Principal Axis Factoring method (PAF) and Promax
rotation, five factors with clear content, harmonious
items, and based on the theoretical and logical
structure of the scale were extracted (Table 2), which
explained 80.826% of the total variance (Table 3).

Table 2. Factor Loadings

Factor h2
First Second Third Forth Fifth
Mathematical Comprehension and Calculation
66  0.577 0.823
67 0.618 0.827
68  0.677 0.874
69 0.826 0.853
70  0.808 0.819
71  0.843 0.837
72 0.940 0.857
73 0.905 0.854
74 0.875 0.855
75  0.780 0.839
76  0.704 0.758
77  0.838 0.865
78  0.852 0.880
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Factor

No - - - h?
First Second Third Forth Fifth
79 0.894 0.877
80  0.850 0.895
81  0.883 0.893
82 0811 0.869
83  0.866 0.876
Reading
32 0.529 0.760
33 0.499 0.774
34 0.476 0.756
35 0.389 0.691
36 0.728 0.809
37 0.501 0.772
38 0.763 0.755
39 0.565 0.745
40 0.626 0.762
41 0.573 0.849
42 0.862 0.830
43 0.773 0.791
44 0.609 0.779
45 0.744 0.829
46 0.902 0.843
47 0.848 0.828
48 0.780 0.834
49 0.990 0.875
50 0.952 0.808
51 0.486 0.717
52 0.512 0.742
Listening and Thinking
1 0.534 0.691
2 0.709 0.737
3 0.620 0.754
4 0.749 0.727
5 0.802 0.716
6 0.789 0.726
7 0.782 0.729
8 0.879 0.788
9 0.632 0.767
10 0.651 0.766
11 0.690 0.841
12 0.665 0.815
13 0.606 0.793
14 0.736 0.806
15 0.602 0.779
16 0.735 0.772
17 0.391 0.660
18 0.430 0.730
19 0.352 0.706
20 0.591 0.757
21 0.553 0.697
22 0.638 0.774
Speaking
23 0.788 0.888
24 0.782 0.880
25 0.763 0.901
26 0.813 0.924
27 0.427 0.700
28 0.626 0.760
29 0.384 0.726
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Factor

No - - - h?
First Second Third Forth Fifth
30 0.654 0.836
31 0.491 0.701
Writing and Spelling

53 0.519 0.7870
54 0.648 0.8040
55 0.579 0.8560
56 0.663 0.8450
57 0.575 0.8180
58 0.602 0.8370
59 0.390 0.7400
60 0.596 0.8140
61 0.570 0.7880
62 0.609 0.7720
63 0.467 0.7510
64 0.464 0.7800
65 0.571 0.8000

According to the Scree Plot diagram (Diagram 1) that
shows the eigenvalue of the factors, there was a
dominant factor. The internal consistency coefficient
of the five extracted components, through Cronbach'’s

alpha formula, was obtained from 0.97 to 0.99, which
showed that the number of components was correctly
identified (Table 3).

Table 3. Internal Consistency, Eigenvalue, and Explained Variation Percentage of the Extracted Factors

Factor

First Second Third Forth Fifth

Internal Consistency Coefficient (Cronbach's Alpha)

Eigenvalue

Explained Variation Percentage

0.989 0.983 0979 0969 0.975

57.110 3.817 2640 1942 1575
68.808 4.599 3.181 2340 1.897

Scree Plot

Eigenvalue

-

1858 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81

Factor Number
Diagram 1. Scree Plot

To evaluate the fit of the extracted five-component
model, confirmatory factor analysis with the
Maximum Likelihood Estimation method was
performed on the other half of the normative group
(298 students). Before conducting the analysis, the
assumptions of the confirmatory factor analysis

(Tabachnik, Fidell & Ullman, 2007) were checked. If
the critical ratio obtained from Merdia's coefficient is
less than 5, it means that the assumption of
multivariate normality has been met. In this research,
the Merdia coefficient was 3.984 and the critical ratio
was 1.201, which is less than 5. Therefore, the
assumption of multivariate normality was also valid.

Several indices (Kline, 2016) were calculated to
evaluate how the model fit with the data (Table 4).
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Table 4. Fitness Indices

Fitness Index Default Model Modified Model Item Parcel Acceptable Threshold
a 15660.747 14439.8 310.772 -
df 3310 3283 80 -
P-value <0.001 <0.001 <0.001 -
Good <3
CMIN/df 4.731 4.398 3.88 Acceptable<s
Acceptable< 0.1
RMSEA (CL90%) 0.112 0.107 0.098 Good <0.08
PNFI 0.669 0.687 0.731 >0.50
CFI 0.736 0.762 0.968 >0.90
PCFI 0.716 0.735 0.737 >0.50
IFI 0.737 0.762 0.968 >0.90
GFlI 0.448 0.481 0.862 >0.90

After item parceling, the results indicated an
acceptable fit of the five-component model of the
scale with the collected data.
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Figure 1. Five Component model

To determine the concurrent validity, the correlation
between the components of the current scale and the
subscales of the Colorado Learning Difficulties
Questionnaire (CLDQ) (Willcutt & et.al, 2011), was
investigated in the clinical sample group. The
assumption of normality of data distribution was
maintained. According to Table 5, the correlation
coefficients were mostly significant (p<0.05,
p<0.01), andthe concurrent validity of the scale was
confirmed.

The results of the multiple linear regression analysis
also indicated that the score of the components of the
present scale (except for speaking) had been able to
explain the variance of the scores of CLDQ with an
explanation coefficient (R?) equal to 39%. According
to Cohen (1992), this level of explanation was at a
strong level (Table 7).

Table 5. Correlation Coefficient between LDES & CLDQ

Reading Problem Social Cognition Social Anxiety Spatial problem

Math Problem

Mathematical Comprehension

and Calculation L
Reading 0.48™
Listening and Thinking 0.51™
Speaking 0.18"
Writing and Spelling 0.50™

0.22™

0.31"

0.36™

0.47"
0.12

-0.05 0.40™ 0.75™
0.03 0.53™ 0.08
-0.09 0.53™ 0.19"
0.43™ 0.31™ 0.22"
0.17" 0.40™ 0.15™
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Table 6. Multiple linear Regression to Predict Dependent Variable

Dependent Variable

Independent Variable B Bt

P-Value

Mathematical Comprehension and Calculation ~ 0.498  0.225 0.024

Reading 0.918 0.433 0.009

CLDQ Score Listening and Thinking 0.895  0.508 0.006
Speaking 0.163 0.04 0.688

Writing and Spelling 0.341  0.457 0.02

R2=0.39 (F5.20= 4.197, P=0.009)

In addition, to check the discriminant validity, 27
students from the normal sample group, who were
equal to the clinical sample group in terms of gender,
educational level, and place of residence, were
selected purposefully and their scores were compared
with the scores of the clinical sample group through
independent t-test. According to the results, there was
a significant difference between the clinical and
normal groups (p< 0.001).

Moreover, regression analysis for predicting
membership in the SLD group showed a focal
diagnostic function coefficient of 0.056 and a
constant value of -9.835. The average score of the
clinical group was calculated as 3.372 and for the

normal group -3.372 with zero cutoff point.
Therefore, the diagnostic equation was obtained as Y
(group membership) = 0.056 LDES - 9.835. If the total score
of the scale is included in the mentioned equation and
a result is a negative number, the person is predicted
to be in the normal group, and if it is positive, the
person is predicted to be in the SLD group.

In addition, based on the results, the value of the
Intraclass Correlation Coefficient (ICC) obtained
from the test-retest, with a time interval of four weeks
in the SLD group, for the whole scale and all its
components, at the level (p<0.001), was significant
and indicated the appropriate temporal stability of the
scale (Table 7).

Table 7. Test-Retest Reliability

95% Confidence Interval

Learning Disability Evaluation Scale’s Components ICC Lower Limit_Upper limit p-value
Mathematical Comprehension and Calculation 0.922 0.827 0.965 <0.001
Reading 0.960 0.905 0.982 <0.001

Listening and Thinking 0.920 0.816 0.965 <0.001

Speaking 0.970 0.935 0.987 <0.001

Writing and Spelling 0.885 0.833 0.949 <0.001

LDES 0.963 0.870 0.985 <0.001

The standard scores tables were also prepared based
on converting the raw scores into z and T scores and
calculating the percentage ranks by total and
educational levels.

Conclusion

The present study aimed to standardize the fourth
edition of the Diagnostic-Prescriptive Learning
Disability Evaluation Scale, for second to grade-fifth
students. After compiling the final version and
collecting the data, the statistical analysis of the data
was performed.

In the exploratory analysis, a five-component
structure was extracted, which showed a good fit with
the data. The results of examining psychometric
properties were also favorable, in line with the
original developers (McCarney and House, 2018).

Since the current scale is based on a theoretical basis
with a logical combination, in line with the primary
developer of the scale (McCarney & House, 2018),
the researchers of the present study also, preserved
the seven-component of the scale Because removing
the seven-component structure was damaging the
prescriptive side of the scale. Therefore, two scoring
systems were developed.

Based on the results of the present research, it can be
concluded that the Persian version of the Learning
Disability Evaluation scale as a native tool with
suitable validity and reliability can be used in regular
schools, learning disability centers, psychological
clinics, or in research applications. Also, the scale in
other educational levels and comparing gender
groups can be a field for future research for those
interested.
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!, Specific Learning Disability

2, Pupil Rating Scale-Revised (PRS-R)

3, Dyslexia Screening Instrument (DSI)

4. Diagnostic Learning Disability Inventory (DLDI)

5. Diagnostic-Presciptive Learning Disability Evaluation Scale -
4" Edition (LDES-4)
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7. Statistical Package for Social Science
8, Analysis of Moment Structures

°. Content Validity

19 Content Validity Ratio (CVR)

11, Content Validity Index (CVI)
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!. World Health Organization (WHO)
2, Descriptive

3, Explometory Factor Analysis

4, Structural Equation Moldeling

5. Multiple Linear Regression Analysis
6, Independent T-Test
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5. Eigenvalues

6. Scree Plot

7. Principal Axis Factoring (PAF)
8, Promax
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!, Cronbach’s alpha

2, Construct Valididy

3, Kaiser-Meyer-Olkin (KMO)
4, Bartlett’s Test of Sphericity
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7. Chi-square/degree-of-freedom ratio (CMIN/DF)
8, Parsimonious Normed Fit Index (PNFI)

°. Comparative Fit Index (CFI)

10 Parsimonious Comparative Fit Index (PCFI)

1 Incremental fit index (IFI)

12 Goodness of Fit Index (GFI)
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. Maximum Likelihood Estimation
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4 Kurtosis

5. Mardia standardized kurtosis coefficient
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