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ABSTRACT

Objectives: Reading impairments are the most prevalent problem at school. It is vital to have
a valid and reliable test to assess the student’s reading skills. This study aims to develop the
KHANA test as a valid and reliable test to evaluate reading skills in Persian-speaking students
and study the accuracy, rate, and reading comprehension in different grades and genders
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e KHANA seems to be a valid and reliable test to assess reading skills (rate, accuracy, and reading comprehension)

in Persian-speaking students from second to seventh grade.

e KHANA can discriminate students with reading impairments (SRI) from typically developing students.

Plain Language Summary

Some students have difficulty in reading. This difficulty can be in the rate, accuracy, or comprehension of reading.
By identifying students with reading impairments (SRI) early, they can receive appropriate treatment that prevents
problems later in life. Therefore, we developed the KHANA test to assess reading skills in Persian-speaking students
from second to seventh grade. We implemented this test on students with and without reading impairments, and
according to the results, KHANA is a suitable tool to assess reading skills among students.

Introduction

eing literate improves individuals’ qual-
ity of life since it allows them to pursue
their studies and careers [1]. These days,
the mainstream of human communication
is via reading and writing. The technologi-
cal progress also convinced individuals to use electronic
devices more, which has become more crucial [2].

Reading is a complex cognitive ability and is neces-
sary for language learning and communication [3]. This
ability includes three skills, accuracy, rate, and reading
comprehension. Accuracy of reading refers to the num-
ber of words that are correctly produced while reading
aloud. The reading rate is related to the reading time, and
reading comprehension is related to the number of ques-
tions that the readers answer correctly [4]. Any problems
associated with reading will inevitably lead to difficult
written communication and knowledge acquisition [5].

Reading disorder is the most prevalent type of learning
disorder and is estimated to occur in approximately 5%
to 12% of school-age children [6]. Students with read-
ing impairments (SRI) have problems with accurate or
fluent word recognition and spelling, as well as decod-
ing, despite enough instruction, normal intelligence, and
intact sensory abilities [7, 8]. Difficulties in educational
skills, such as listening, reading, writing, mathematics,
and problem-solving can affect children’s rate, accuracy,
and comprehension skills, as well as academic perfor-
mance and social communication [9]. SRIs face nega-
tive consequences, such as challenges in continuing their
education and choosing a suitable job [1]. Therefore, it
affects their social participation and quality of life [10].

Over the past years, a considerable number of studies
have assessed children’s ability to learn reading and the
challenges that they may face in learning this skill. These
researches shed light on the nature of reading impair-
ments as well as the assessment methods [3].

Tests are available to assess reading impairments, such
as Woodcock reading mastery tests-revised (WRMTR)
[11], the Gray oral reading test (GORT) [12], the qualita-
tive reading inventory-5 (QRI-5) [13], the reading and
dyslexia test (NEMA) [14], the diagnostic reading test
[15]. These tests represent different aspects of the prob-
lem as well as the strengths and weaknesses that can be
used to design and implement effective treatment plans
[3]. WRMTR is one such test that evaluates reading abil-
ity in individuals from kindergarten to adulthood. It con-
tains various subtests, such as letter and word identifica-
tion, and word and passage comprehension [11]. GORT
is another reading test that evaluates reading abilities
(i.e. accuracy, rate, and reading comprehension) using
silent and oral reading. GORT-5 is the fifth edition and a
norm-referenced of this test. It has norms for people aged
between 6 to 23 years. It is a valid and reliable test that
contains 16 story passages followed by 5 comprehen-
sion questions [12]. Another test to assess reading skills
is QRI-5, which provides information about conditions
under which students can detect words and understand
text successfully or unsuccessfully. This inventory con-
tains graded word lists and numerous passages designed
to assess the oral and silent reading and listening ability
of students from the preprimary school through the high
school levels [13].

Although several tests exist to assess reading skills in
English, they cannot be used in Persian due to different
characteristics, such as orthographic and script styles.
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Most Persian reading tests do not evaluate all aspects of
reading ability and are not up-to-date because they are
designed based on the previous version of the course
books taught in schools. Also, a great number of Persian
reading tests are left unpublished and are not available to
use in clinics and research projects [4, 16, 17].

NEMA is the only Persian standardized test to diagnose
dyslexia in students from first to fifth grades [14]. This
test does not evaluate the rate and accuracy of reading in
the passage and the guidelines for performing the tasks
are not clear. The diagnostic reading test is another Per-
sian tool to screen and diagnose reading impairments as
well as assess spelling skills in second-grade students.
No cut-off scores were calculated for this test and the
passages designed for evaluation are very easy for stu-
dents. Moreover, the test was designed based on the old
version of the course books (significant changes were
observed in Persian course books in recent years) [15].

As mentioned above, reading impairments hurt chil-
dren’s lives because they deter students from succeeding
at school. Early diagnosis of this impairment results in
early treatment, which is more effective than treatment
in later years.

While various tests exist to assess reading in the world
[12, 18, 19], Persian tests are limited and out of date.
However, among these few tests, only one of them has
been published (NEMA) [14], and the rest are merely
available as final reports in the research and educational
departments. None of these Persian reading tests are de-
signed based on the current course books; therefore, this
study aims to develop a valid and reliable KHANA test
to evaluate reading skills in Persian-speaking students
and study accuracy, rate, and reading comprehension
in different grades and genders. This study reports the
preliminary stage of developing a comprehensive test to
evaluate reading ability in Persian students.

Materials and Methods

This study was a methodological study that had two
phases. We developed the test and measured its psycho-
metric properties in the first phase. In the second phase,
87 students were included and assessed using the de-
signed test.

First, we prepared two preliminary parallel forms of the
student books (A and B), each book includes 12 reading
passages that were organized based on increasing diffi-
culty as the student moves from one passage to the next.
Any passage contains five comprehension questions.
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These two parallel forms provide the opportunity to
determine the reliability of reading skills assessment as
well as to evaluate the student’s performance before and
after treatment. This draft was based on course books
from the second to seventh grades to assess reading skills
(i.e. accuracy, rate, and reading comprehension). We
were inspired by reading tests, such as WRMTR [11],
GORT-5 [12], QRI-5 [13], NEMA [14], the diagnostic
reading test [15], and Shafiei et al.’s test [4] in designing
KHANA.

Then, we measured the content and face validity. Also,
we determined the descriptive statistics, construct valid-
ity, and reliability, including test re-test, inter-rater, and
the correlation between passages A and B.

In the current study, 75 typically developing students
(TDS) (46 girls and 29 boys) who studied from the sec-
ond to seventh grade were selected using a convenience
sampling method. Twelve SRI (6 girls and 6 boys) also
participated. The inclusion criteria for TDS included the
second to seventh-grade student in Tehran City or Karaj
City, Iran speaking Persian as a dominant language at
home, having the normal hearing ability and a non-ver-
bal intelligence quotient (IQ) of more than 85 based on
the student health report available at school, having a
good reading skill, no language deficit or speech sound
disorders based on the examiner’s informal evaluation,
and no reading or writing problems based on the teach-
ers’ report. The exclusion criteria included having symp-
toms of speech sound disorders, visual problems, symp-
toms of sensory deficits (even wearing glasses or hearing
aids), and symptoms of psychiatric disorders, such as
autism spectrum disorders, psycho-physical delays, evi-
dent oro-motor deficits, and a history of recurrent middle
ear infections, epilepsy, convulsion, syncope, and brain
damages based on their medical health report, asking
their parents and teachers. All the criteria were true for
the SRI, except for having good reading skills. They had
problems in reading based on their teachers’ reports and
or a speech therapist’s diagnosis. Table 1 presents the de-
mographic information of the participants.

Procedure

In phase one, an expert panel, including 13 experts
(8 speech therapists with experience in reading impair-
ments, 4 linguistics with experience in psycholinguistics
and clinical linguistics, and 1 methodologist) received
the first draft of the 24 passages and evaluated the con-
tent validity based on being well-formed, coherent, hav-
ing interesting text, having no bias in the text, being suit-
able for the students, as well as having relevant questions
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Table 1. Demographic information of the participants
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TDS (%) SRI (%)
Grade No. Gender Cumulative Relative Cumulative Relative
Frequency Frequency Frequency Frequency
Male 53 36.4 8.3 25.0
2 15
Female 9.3 63.64 25.0 75.0
Male 8 54.5 16.7 66.7
3 14
Female 6.7 455 8.3 33.3
Male 53 235 0 0
4 17
Female 17.3 76.5 0 0
Male 8 54.5 8.3 50
5 13
Female 6.7 45.5 8.3 50
Male 6.7 38.5 83 50
6 15
Female 10.7 61.5 8.3 50
Male 5.3 333 83 100
7 13
Female 10.7 66.7 0 0
Male 38.7 38.7 50 50
Total 87
Female 61.3 61.3 50 50

TDS: Typically developing students; SRI: Students with reading impairments.

to the passage. To measure the face validity, 10 teachers
with at least five years of teaching experience at primary
schools received the passages and questions and were
asked to classify passages for each grade, determine the
difficulty of the sentences, and comment on whether the
reading comprehension questions were appropriate. Af-
ter reviewing the results, the final version of the test was
prepared for the pilot test, in which 10 TDS (4 girls and
6 boys) participated.

A protocol was designed for the examiners that con-
tained information about the test. This information was
about how to record the participants’ voices while read-
ing the passages, how to give feedback, or when to stop
the test (if the participants had more than 10 mistakes in
two consecutive passages, the test was stopped. This pro-
tocol was taught to the examiners who were final-year
undergraduate students and speech therapist graduates.
They were completely aware of the test and its aims, as
well as its guidelines. The research team (the first and
second authors) approved the examiners’ eligibility af-
ter piloting a group of students. In the second phase, the
trained and eligible examiners took the test from the stu-
dents living in Tehran and Karaj cities for seven months.

Mranian [ehabilitation Mournal

The gathered data in the second phase were analyzed
using SPSS software, version 24. Since the data did not
follow a normal distribution (based on Kolmogorov-
Smirnov and Shapiro-Wilk tests), non-parametrical tests
were used. Descriptive statistics were used to determine
the Mean+SD, minimum and maximum accuracy, rate,
and reading comprehension in different grades. In addi-
tion to the content validity and face validity, construct va-
lidity to determine whether the test can differentiate rate,
accuracy, and comprehension skills between the differ-
ent grades, the TDS group and the SRI group as well as
the two genders was measured. To evaluate the reliabil-
ity, we measured the test re-test reliability (using Spear-
man’s correlation coefficient), the inter-rater reliability
(using the intraclass correlation coefficient [ICC]), and
the correlation between passages A and B. To evaluate
the performance of the two genders and children with
and without reading impairments, the Mann-Whitney U
test was used. Also, the Kruskal-Wallis’s test was used
to determine accuracy, rate, and reading comprehension
between the different grades.

Zarifian T, et al. Developing the KHANA Test. IRJ. 2023 21(4):639-654.
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Results

In the current study, 87 students participated, including
75 TDS and 12 SRI. The results of the statistical analysis
are described in the following.

The content validity of the A and B student books, each
including 12 passages and five questions dedicated to
them, was measured qualitatively based on the experts’
opinions. Most passages were scored 90 and more and
a few of them were scored 70. Those passages which
scored 70 were reviewed by the research team. Then,
they were sent back to the experts, and they approved
the passages.

The face validity of the test was measured by asking 10
teachers to classify the passages and questions suitable
for different grades and to determine the sentence diffi-
culty percentage on a visual scale analysis. Based on the
teachers’ opinions, the stories and questions were sorted
according to their difficulty level. Finally, 24 passages
(12 for each A and B) were sorted in terms of difficulty.

Discriminant validity of the rate, accuracy, and com-
prehension in both passages were applied to determine
the construct validity of the test. Table 2 and Table 3

December 2023, Volume 21, Number 4

present these results. Based on the results presented in
Table 2, for passage A, a significant difference was ob-
served between all the grades in the rate of reading. For
accuracy, only passages 3 to 8 and for reading compre-
hension, only passages 2 and 8 demonstrated significant
differences.

According to the validity results of discriminating the
passages of group B, passages 1 to 9 were significantly
different for the rate of reading, passages 4 to 7 and 10
for accuracy, and passages 3 and 11 for reading compre-
hension (Table 3).

The test’s ability was measured to discriminate reading
skills between TDS and SRI. According to the results,
rate, accuracy, and comprehension skills were signifi-
cantly better in TDS. Appendix 1 presents the results.
Moreover, in detecting differences between boys and
girls, no gender differences were found in the mean rate
scores. In accuracy, girls had significantly higher scores
than boys in passages A1, A3, A4, A7, and B3. Girls also
showed better performance in comprehension of pas-
sages A3 and BS. Appendix 2 presents the results.

According to Table 4, the test re-test analysis indicated
a significant correlation between the reading skills in

Table 2. Discriminant validity of rate, accuracy, and comprehension in passage A

Rate Accuracy Comprehension
Passages No.
MeantSD  X?(df) P MeanSD X2 (df) P MeantSD X2 (df) P
Al 75 91.81+28.77 5 0.001 20.33+0.91 5 0.534 4.52+074 5 0.542
A2 75 114.51+30.28 5 0.001 42.10+1.25 5 0.269 4.56+0.59 5 0.002
A3 75 121.60+33.29 5 0.001 60.00+2.67 5 0.021 4.27+0.94 5 0.064
A4 75 90.60+28.73 5 0.001 76.67+3.05 5 0.030 4.56+0.68 5 0.175
A5 74 96.96+32.15 5 0.001 107.85+3.95 5 0.020 4.35+0.80 5 0.414
A6 71 90.49+33.96 5 0.001 117.73+4.46 5 0.001 3.35+1.28 5 0.085
A7 63 95.79+32.10 5 0.001 140.28+5.68 5 0.001 4.14+1.30 5 0.155
A8 49 91.40+27.32 5 0.001 125.7545.02 5 0.001 3.08%1.59 5 0.003
A9 46 101.85+26.89 5 0.010 133.7143.28 5 0.396 4.02+5.57 5 0.683
Al0 39 89.90+23.26 4 0.014 177.20+4.60 4 0.198 2.82+1.18 4 0.197
All 34 118.59+28.79 4 0.041 266.08+4.30 4 0.259 4.41+0.92 4 0.445
Al2 24 118.30+24.20 3 0.020 270.70+20.09 3 0.374 3.66%1.37 3 0.400

[ranian Rehabilitation Mournal

Note: Discriminant validity of rate, accuracy, and comprehension in passage A based on Mann-Whitney U.
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Table 3. Discriminant validity of rate, accuracy, and comprehension in B passages

Rate Accuracy Comprehension
Passages  No.
MeantSD X2 (df) P MeaniSD X2 (df) P MeanSD X2 (df) P
Bl 74 106.49+30.70 5 0.001 22.29+0.94 5 0.655 4.77+0.56 5 0.437
B2 74 92.54+36.52 5 0.001 49.14+2.21 5 0.078 4.21+0.96 5 0.551
B3 74 112.27+34.29 5 0.001 65.48+2.57 5 0.721 4.54+0.72 5 0.057
B4 74 90.18+34.06 5 0.001 78.06£3.42 5 0.001 4.41+0.75 5 0.130
B5 72 94.72+35.07 5 0.001 123.00+4.81 5 0.001 3.70+1.21 5 0.151
B6 64 91.25+33.16 5 0.001 128.40+5.82 5 0.001 3.07+1.31 5 0.060
B7 50 99.63+27.37 5 0.021 130.44+4.33 5 0.002 3.98+1.20 5 0.145
B8 42 93.17+26.12 5 0.008 131.85+4.11 5 0.064 2.61+1.36 5 0.270
B9 34 112.05+26.79 4 0.056 152.55+3.41 4 0.427 4.08+1.05 4 0.189
B10 31 91.82+26.45 4 0.061 178.3243.53 4 0.026 3.06+1.28 4 0.263
B11 27 115.48+33.55 4 0.093 198.62+4.19 4 0.180 2.74+1.45 4 0.021
B12 22 124.63+28.51 3 0.157 298.36%4.21 3 0.132 4.13+1.28 3 0.435

most passages A and B. The correlation coefficient re-
sults in Table 5 showed a significant correlation between
the independent measurement of the accuracy of pas-
sages A and B by two evaluators. Table 6 also indicates
that all passages A and B are significantly correlated in
terms of rate, accuracy, and comprehension, except for
passage 8 (comprehension), passage 9 (comprehension),
passage 11 (comprehension), and passage 12 (accuracy).

Discussion

As abasic element for learning, reading is a crucial skill
that opens doors to education, employment, and well-be-
ing [1]. Reading impairments hurt children; therefore, it
is essential to identify SRI [20]. Since a limited number
of published Persian tests exist (only one is available,
NEMA), most of them are outdated and unavailable [14,
15], this study was conducted to develop a valid and reli-
able test for assessing reading skills in Persian-speaking
students. KHANA contains two preliminary parallel
forms of student books (A and B) that can be used to
determine the reliability of reading skills assessment and
evaluate the performance of the SRI before and after the
treatment (however, the latter in the preliminary study
was not performed). Also, accuracy, rate, and reading
comprehension were measured in different grades and
genders.

Mranian Fehabilitation Mournal

Based on the content and face validity results, most
passages and questions were valid. Those with the lower
scores at this stage were reviewed and edited based on
the experts’ and teachers’ opinions.

In construct validity, reading skills were assessed be-
tween the students from the second to seventh grade,
between TDS and SRI, as well as between the two gen-
ders using KHANA. According to the results, the rate
of reading was significantly different between all the
grades. Based on Ehri, students have slow reading speed
in the first three years of school, and this rate increases
in higher grades as their reading skills improve [21]. The
results are also consistent with some Persian studies in-
dicating that the rate of reading improves from the first
to seventh grades [4, 16, 17].

Based on the accuracy results, this reading skill im-
proved from the second to seventh grades in both pas-
sages A and B, which is consistent with Ehri’s results on
reading development from alphabetical to orthographic
reading [21]. It seems the student becomes more capa-
ble of using reading rules in higher grades. Therefore,
we can expect to have higher accuracy scores in older
students. It is also consistent with studies conducted by
Shafiei et al., Aziziyan et al. and Jabbari et al. [4, 16,
17]. In the present study, some passages, such as pas-

Zarifian T, et al. Developing the KHANA Test. IRJ. 2023 21(4):639-654.
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Table 4. Test re-test reliability between rate, accuracy, and comprehension

Passages Rate Accuracy Comprehension
Al 0.72" 0.25 0.35
A2 0.74™ 0.55™ 0.82"
A3 0.81" 0.64™ 0.61"
A4 0.86™ 0.88™ 0.54™
A5 0.93" 0.69™ 0.41°
A6 0.77" 0.65" 0.49°
A7 0.81™ 0.68™ 0.67"
A8 0.82™ 0.69™ 0.56
A9 0.76™ 0.55" 0.15
Al10 0.70™ 0.74™ 0.73™
All 0.82" 0.49" 0.45
Al2 0.68" 0.90™ 0.70°
B1 0.76" 0.46" 0.83™
B2 0.91™ 0.70" 0.74™
B3 0.79" 0.58™ 0.54"
B4 0.89™ 0.18 0.38
B5 0.94 0.72 0.38
B6 0.92" 0.58™ 0.59"
B7 0.92™ 0.73™ 0.65
B8 0.92 0.73™ 0.65"
B9 0.87" 0.57" 0.85"
B10 0.87" 0.29 0.22
B11 0.47 0.43 0.50"
B12 0.77° 0.60" 0.80"
“P<0.001, "P<0.05. Mranian ehabilitation Mournal

sages Al and A2, could not make a significant difference
since they both evaluate the basic level of reading. These
results confirm the construct validity of the test.

Only a limited number of passages can make signifi-
cant differences between the reading comprehension
skills at different grades. Assessing reading comprehen-
sion is a challenge in most reading tests in foreign and
Persian tests. This problem is evident in NEMA [14] and
the diagnostic reading test [15]. Also, a great number of

changes were made in the comprehension section of dif-
ferent versions of Gort [12]. It seems that the reason for
this challenge is that the questions evaluate objective is-
sues and the students did not have to deduct the whole
passage for a correct answer.

In comparing the female and male students’ read-
ing rates, no significant differences were observed be-
tween the two genders; however, based on Shafiei et
al., Aziziyan et al. and Shirazi, girls demonstrated better

Zarifian T, et al. Developing the KHANA Test. IRJ. 2023: 21(4):639-654.
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Table 5. Inter-rater reliability of accuracy of passages A and B by two evaluators

Passages 1 2 3 4 5 6 7 8 9 10 11 12
A 0.90" 0.90" 092" 0.87" 0.81 0.87" 0.88" 0.80" 0.67" 0.80™ 0.62" 0.17
B 0.86™ 0.34" 0.89” 079" 0.717 0.22 0.83" 0.71" 0.31 0.57" 0.76™ 0.70"

“P<0.001, "P<0.05.

performance than boys [4, 16, 22]. Reading accuracy in
a few numbers of the passages (such as A1, A3, and A7)
was significantly better in girls. According to Shafiei et
al. and Aziziyan et al., girls are better at accuracy than
boys [4, 16]. Girls also had significantly higher scores in
reading comprehension only in passages A3 and B3. The
difference between the results may be due to the greater
number of female students who participated in the cur-
rent study.

We also compared the SRI and TDS reading skills. Ac-
cording to the results, TDS performed significantly better
compared to SRI; therefore, KHANA can discriminate
between these two groups. WRMTR [11] and GORT-5
[12] are other tests that have diagnostic capability.

According to evaluation of the passages A and B, the
results showed a highly significant correlation between
the reading skills in most passages A and B. However, it
is preferred to have parallel passages that are correlated.
Four passages A and B were not highly correlated; there-
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fore, it is necessary to revise these texts (passages 8, 9,
11, 12).

Moreover, according to the test re-test reliability re-
sults, an acceptable correlation was observed between
the two evaluators in most administrations; therefore,
KHANA is a reliable tool.

Conclusion

In conclusion, the development of the KHANA test
facilitates assessing reading skills in Persian-speaking
students. The study successfully created two preliminary
parallel forms of student books (A and B) to evaluate
the accuracy, rate, and comprehension in different grades
and genders. The validity assessment, including content,
face, and construct validity, demonstrates that the pas-
sages and questions are well-constructed and measure
the intended skills effectively. Based on the test re-test
analysis, the inter-rater reliability, and the correlation be-
tween the two passages, KHANA is a reliable tool and

Table 6. Correlation between the reading skills between passages A and B

Passages Rate Accuracy Comprehension
1 0.64" 0.59™ 0.63"
2 0.74 0.69™ 0.50"
3 0.79™ 0.75™ 0.61"
4 0.74™ 0.66™ 0.43™
5 0.79" 0.55™ 0.45"
6 0.66™ 0.36™ 0.30"
7 0.66™ 0.52" 0.45™
8 0.83" 0.55" 0.35
9 0.86™ 0.63™ 0.22
10 0.88™ 0.57" 0.54™"
11 0.84™ 0.66™ 0.34
12 0.88™ 0.26 0.72"

"P<0.05, "P<0.001.

[ranian [Zehabilitation Mournal
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is capable of discriminating between SRI and TDS. In
summary, the KHANA test emerges as a valuable and
reliable instrument for evaluating reading skills in Per-
sian-speaking students, with the potential to contribute
significantly to educational and clinical settings.

Limitations and recommendations

This study had limitations. The COVID-19 pandemic
affects the sample size, especially SRI. Also, the number
of girls participating in this study was more than boys.
The other limitation was about matching the TDS and
SRI groups. They merely matched their grade levels. The
preferred way is to have two groups matched in terms
of the language testing results or literacy achievements;
however, no standard Persian test is found to evaluate
language or literacy in students. Therefore, the examin-
ers used informal tests. It is suggested to use a random
sampling method with a larger sample size and calculate
the specificity and sensitivity, as well as standard scores
for the reading skills in each grade in future studies. Fur-
thermore, according to the low correlation between pas-
sages A and B and comprehension questions, it is recom-
mended to revise them.
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Appendix 1. Discriminate validity of rate, accuracy, and comprehension between TDS and SRI

Statistics
Passages Reading Skills Power n?
U z P

Rate 179.00 -2.68 0.008 0.54 0.35
Al Accuracy 167.00 -4.04 0.001 0.99 0.21
Comprehension 166.50 -4.22 0.001 1.00 0.30
Rate 159.00 -3.84 0.001 0.97 0.15
A2 Accuracy 238.50 -3.07 0.002 0.95 0.13
Comprehension 174.00 -4.09 0.001 1.00 0.33
Rate 257.00 -3.18 0.001 0.89 0.11
A3 Accuracy 226.50 -3.10 0.001 0.98 0.16
Comprehension 142.50 -4.22 0.001 1.00 0.30
Rate 213.00 -2.66 0.005 0.69 0.70
A4 Accuracy 42.00 -4.80 0.001 1.00 0.27
Comprehension 194.00 -3.21 0.001 0.99 0.22
Rate 194.50 -2.78 0.024 0.69 0.07
A5 Accuracy 58.00 -2.36 0.018 1.00 031
Comprehension 47.00 -4.51 0.001 1.00 0.33
Rate 81.00 -0.69 0.485 0.13 0.01
A6 Accuracy 20.50 -1.19 0.232 0.88 0.12
Comprehension 53.50 -1.50 0.132 0.26 0.02
Rate 19.50 -0.65 0.516 0.07 0.003

A7 Accuracy - - - - -
Comprehension 10.50 -1.26 0.207 0.13 0.01
Rate 195.50 -3.41 0.001 0.84 0.09
B1 Accuracy 224.00 -3.30 0.001 0.96 0.14
Comprehension 182.00 -4.74 0.001 1.00 0.43
Rate 213.00 -3.19 0.001 0.77 0.08
B2 Accuracy 109.00 -4.47 0.001 0.99 0.22
Comprehension 114.00 -4.61 0.001 1.00 0.43
Rate 228.50 -3.00 0.003 0.79 0.08
B3 Accuracy 143.50 -4.04 0.001 0.99 0.23
Comprehension 87.00 -5.21 0.001 1.00 0.52

Zarifian T, et al. Developing the KHANA Test. IRJ. 2023: 21(4):639-654.



http://irj.uswr.ac.ir/

December 2023, Volume 21, Number 4 Liranian [zlehabilitationBlournal

Statistics
Passages Reading Skills Power n?
U Z P
Rate 202.00 -1.46 0.142 0.31 0.02
B4 Accuracy 102.00 -3.05 0.002 0.98 0.17
Comprehension 107.00 -3.24 0.001 0.99 0.21
Rate 190.50 -1.56 0.118 0.35 0.03
B5 Accuracy 88.50 -3.21 0.001 0.96 0.15
Comprehension 70.00 -3.62 0.001 0.99 0.19
Rate 76.50 -0.59 0.554 0.08 0.005
B6 Accuracy 39.50 -1.71 0.086 0.22 0.002
Comprehension 46.50 -1.53 0.124 0.40 0.04
Rate 48.00 -0.09 0.924 0.05 0.001
B7 Accuracy - - - - -
Comprehension - - o - -
U: Mann-Whitney U test; Z: Z score. MNranian Fehabilitation Mournal
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Appendix 2. Discriminant validity of rate, accuracy, and comprehension between girls and boys

Statistics
Passages Reading Skills
U z P

Rate 839.00 -0.61 0.538

Al Accuracy 675.50 -2.19 0.028
Comprehension 721.50 -1.84 0.066

Rate 745.50 -1.42 0.154

A2 Accuracy 712.50 -1.82 0.068
Comprehension 866.50 -0.42 0.673

Rate 752.00 -1.36 0.171

A3 Accuracy 622.00 -2.55 0.011
Comprehension 695.00 -1.98 0.048

Rate 715.00 -1.36 0.172

Ad Accuracy 627.50 -2.15 0.031
Comprehension 741.50 -1.29 0.195

Rate 710.00 -1.07 0.284

A5 Accuracy 650.00 -1.63 0.102
Comprehension 729.50 -0.95 0.339

Rate 614.50 -0.22 0.822

A6 Accuracy 555.50 -0.89 0.373
Comprehension 607.00 -0.30 0.749

Rate 423.00 -0.79 0.429

A7 Accuracy 324.50 -2.16 0.031
Comprehension 463.00 -0.26 0.793

Rate 216.50 -0.05 0.957

A8 Accuracy 215.00 -1.04 0.294
Comprehension 250.00 -0.29 0.768

Rate 213.50 -0.44 0.656

A9 Accuracy 181.00 -1.21 0.225
Comprehension 196.00 -0.87 0.380

Rate 152.00 -0.30 0.761

A10 Accuracy 154.00 -0.22 0.807
Comprehension 140.00 -0.69 0.489
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Statistics
Passages Reading Skills
U Z P
Rate 96.00 -0.90 0.364
All Accuracy 71.00 -1.85 0.063
Comprehension 83.00 -1.64 0.100
Rate 49.00 -0.66 0.505
A1l12 Accuracy 52.50 -0.44 0.655
Comprehension 53.00 -0.42 0.668
Rate 848.00 -0.53 0.590
B1 Accuracy 869.50 -0.37 0.705
Comprehension 783.00 -1.46 0.142
Rate 838.00 -0.62 0.533
B2 Accuracy 829.50 -0.70 0.481
Comprehension 898.50 -0.10 0.916
Rate 868.00 -0.36 0.716
B3 Accuracy 675.00 -2.04 0.040
Comprehension 847.00 -0.60 0.544
Rate 785.00 -0.14 0.887
B4 Accuracy 673.50 -1.21 0.226
Comprehension 784.50 -0.16 0.871
Rate 733.00 -0.16 0.866
B5 Accuracy 653.00 -0.96 0.334
Comprehension 559.50 -1.96 0.050
Rate 495.00 -0.27 0.784
B6 Accuracy 422.50 -1.22 0.220
Comprehension 452.50 -0.85 0.395
Rate 260.00 -0.73 0.464
B7 Accuracy 269.50 -0.54 0.584
Comprehension 296.00 -0.58 0.558
Rate 163.50 -0.68 0.496
B8 Accuracy 172.00 -0.45 0.652
Comprehension 132.50 -1.56 0.118

I
H Zarifian T, et al. Developing the KHANA Test. IRJ. 2023 21(4):639-654.



http://irj.uswr.ac.ir/

LIranian [fiehabilitationPflournal

December 2023, Volume 21, Number 4

Statistics
Passages Reading Skills
U Z P

Rate 121.50 -0.18 0.854

B9 Accuracy 98.50 -1.03 0.229
Comprehension 98.00 -1.12 0.263

Rate 70.00 -1.26 0.207

B10 Accuracy 90.00 -0.39 0.694
Comprehension 64.00 -1.59 0.111

Rate 62.00 -0.74 0.457

B11 Accuracy 58.50 -0.93 0.351
Comprehension 71.00 -0.27 0.786

Rate 48.00 0.001 1.000

B12 Accuracy 39.50 -0.63 0.527
Comprehension 44.50 -0.28 0.776

Abbreviations: U, Mann-Whitney U test; Z, Z score.
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