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Abstract

Introduction and Purpose: The developmental eye movement (DEM) test is de-
signed to assess saccadic eye movements and visual-verbal automaticity in chil-
dren. This study aimed to assess whether there is a need for independent DEM
Hebrew norms and to compare DEM results for Hebrew-speaking children with
eight other language norms.

Methods: The DEM test was administered to 224 Hebrew-speaking children aged
6-13years who met the inclusion criteria and read the numbers in Hebrew. Test C
of the DEM was performed twice, once from right (R) to left (L) and once from L to
R, in random order. Age group and language comparisons, including vertical and

horizontal reading speeds, errors and horizontal/vertical (H/V) ratios in both direc-
tions were analysed.

Results: The participants were almost evenly distributed between the sexes (46.8%
female). Statistically significant differences were found between age groups (6-9
and 10-13years) for vertical and horizontal reading speeds and H/V ratios in both
directions (p<0.001). Older children, as compared to younger children, exhib-
ited faster vertical and horizontal times, with fewer errors, as well as lower ratios
(p<0.001). No significant difference was noted between reading directions for
horizontal time and H/V ratio within both age groups (6-9year olds: p=0.27 and
p=0.06; 10-13year olds: p=0.89 and p=0.49, respectively). Comparison of DEM
norms across languages showed significant differences, with post-hoc analysis
revealing specific language-related variations. DEM results for Hebrew-speaking
children had similar outcomes to both original English and French values.
Conclusions: This study compared DEM results of Hebrew-speaking children
and scores across nine languages. DEM test values for Hebrew-speaking children
aligned with norms from other languages, particularly the French and original
English norms, with consistent ratio scores. It is recommended for practitioners
who test Hebrew-speaking children to continue using the original English norms
and to enable the children to read using their preferred reading direction.
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INTRODUCTION information to be received from the text.! These eye move-
ments, known as saccades, are associated with perception,
visual processing, memory and attention during read-

ing.? In order to understand the complex visual motor and

Reading requires the eyes to make fast, precise movements
separated by short pauses to allow high-resolution visual
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cognitive processes required for efficient reading, various
tests have been developed.

The developmental eye movement (DEM) test is de-
signed to assess saccadic eye movements and visual-verbal
automaticity in children in a reading-like condition. It was
introduced in 1987 and is widely used by optometrists.’
The DEM is easy to administer and assesses speed and ac-
curacy of ocular movements in children.* Although widely
used, previous studies have found that the DEM outcomes
do not correlate directly with specific parameters of ocular
movements. However, it was concluded that the DEM test
outcomes were correlated with reading and reading de-
velopment, and thus may serve a diagnostic role in clinical
practice.s'6

In a previous study, the horizontal adjusted time in the
DEM, rather than the DEM ratio, demonstrated the stron-
gest association with Visagraph outcome measures.”
However, this study did not find a significant relationship
between the DEM findings and reading rate. In contrast,
other research has shown that poor readers exhibit defi-
cient horizontal scanning, as assessed by the DEM, which
correlates with slower reading speed.® This suggests
the utility of the DEM as a screening tool for identifying
poor reading skills in school children at an early stage.
Additionally, further studies have supported the DEM as a
valuable tool for assessing oculomotor behaviour in dys-
lexic children during reading.’

The original DEM test norms were established from 556
English-speaking American school children aged from 6
to 13years.* Researchers have hypothesised that children
from non-English-speaking countries might have varying
reading speeds necessitating the establishment of ap-
propriate datasets. Several studies have been published
for different languages with mixed results. For example,
Mandarin Chinese,'® Italian," Spanish,u'13 Portuguese,14
Cantonese Chinese' and Latvian'® studies found signifi-
cantly different norms than English, suggesting language-
specific norms be used for those populations. Comparing
the English and French DEM norms revealed no differ-
ences, leading to the conclusion that French clinicians
could use the original English norms,'” while one of the
Spanish norms similarly found mean reference values
closely aligned with the English norms.” In Hebrew, DEM
norms have yet to be compared with other languages.

A complicating factor related to developing DEM age-
expected norms is the issue of reading direction in differ-
ent languages. In most languages, children are taught to
read from left to right. However, in some languages such
as Arabic, Hebrew, Persian and Kurdish, children read
from right to left. Investigators have explored whether
this variable of direction might affect the norms. A study
with Arabic-speaking children reported that right-to-left
reading speed was faster with fewer reading errors than
left-to-right reading.'® In a previous publication, we found
that reading direction for Hebrew-speaking children was
significantly different for horizontal reading speed on the

Key points

« First time comparison of the developmental eye
movement test results for Hebrew-speaking chil-
dren with the norms of eight other languages.

« Developmental eye movement test values for
Hebrew-speaking children aligned with norms
from other languages, particularly the French
and original English norms, with consistent ratio
scores.

« It is recommended for practitioners who test
Hebrew-speaking children to continue to use
the English norms and to enable the children to
read using their preferred reading direction.

DEM test, with a directional preference of right to left in
children under 10years of age.'

Currently, there has not been an investigation regarding
whether it is appropriate to use the original normative data
of DEM that were developed for English-speaking children
for children who speak only Hebrew. This investigation was
designed to compare DEM results of Hebrew-speaking
children to other language norms and to assess whether
there is a need for independent Hebrew DEM norm:s.

METHODS
Participants

The study included 224 healthy children, aged 6-13years,
whose mother tongue is Hebrew. Children included in the
study had minimum near visual acuity of Jaeger 1 (6/7.5)
at 40cm, no strabismus (verified by cover test), stereoacu-
ity (Randot test) of <605 of arc and a near point of conver-
gence of <6cm. The DEM test was performed twice, once
from right (R) to left (L) and once from L to R, randomly
ordered. This study was approved by the IRB committee at
Hadassah Academic College (#480). The parents of the par-
ticipants signed the informed consent form after receiving
an explanation on study aims and methods. All data were
coded and analysed anonymously.

Procedure

The children were instructed to recite in Hebrew the num-
bers on Test Plates A and B vertically, as quickly and accu-
rately as possible, without using a finger for support. The
examiner recorded the time taken with a stopwatch and
any errors made while reading the 80 numbers, with the
vertical score serving as a baseline measure of the child's
automaticity in number calling.?
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Subsequently, the children were tested with Card C.
Card C consists of the same 80 numbers as Cards A+B;
however, they are arranged horizontally, resembling a
paragraph of text. The examiner recorded the time with a
stopwatch and kept track of errors (addition, subtraction,
substitution and transposition) during this task. The ratio
score, calculated by dividing the adjusted horizontal time
(AHT) by the vertical baseline, assessed the child's speed in
horizontal number calling.

Sample size

Based on the mean and SD of horizontal time from the
mid-range aged children (9years old) in English-speakers
(51.13+13.305)° versus Spanish-speakers (54.54+11.605)>
with «a=0.05 and power of 80% the required total sam-
ple size is 212 children (computed by statulator.com;
©Statulator 2023, on November 15, 2023).

Statistical analysis

Data normality was approved by the Kolmogorov-Smirnov
test. When analysing subgroups of age, nonparametric tests
were used due to small samples within each subgroup.
Continuous variables such as vertical time, horizontal time,
number of errors and horizontal/vertical (H/V) ratio were
presented as means with standard deviation and analysed
using Mann-Whitney U test when comparing between
groups and by Wilcoxon test for comparisons within groups.
Analysis of these parameters by sex and age groups was
performed by Chi-square test. In comparison of vertical and
horizontal reading times among different languages, a one-
way ANOVA test was used and post-hoc Tukey-Kramer was
employed for multiple comparison test. A statistically signifi-
cant result was considered as p <0.05 in a two-tailed test. The
analysis was performed using SPSS software (ibm.com).

Power analysis

A study including 224 patients yielded a power of 95%
with a=0.05 and effect size of 0.23 (calculated by G*Power
calculator version 3.1.9.7, psychologie.hhu.de/arbeitsgru
ppen/allgemeine-psychologie-und-arbeitspsychologie/
gpower).

RESULTS

A total of 224 children (47% female) with a mean age
of 9.7+ 1.9years, ranging from 6.0 to 13.8years were in-
cluded. Means of vertical and horizontal reading speeds,
errors and H/V ratios of all study participants are pre-
sented in Table 1.

TABLE 1 Basic characteristics and developmental eye movement
(DEM) mean results of study population.

Parameter Mean +SD
N 224

Female, N (%) 105 (47)
Mean age+SD (Y) 9.6+19
Age range (Y) 6.0-13.8
Vertical (s) 45,56+ 12.19
Error vertical 0.65+2.72
Horizontal left to right (s) 60.85+23.52
Error horizontal left to right 4.13+5.61
Ratio H/V left to right 1.32+£0.25
Horizontal right to left (S) 59.77 +£22.52
Error horizontal right to left 4.07+£5.19
Ratio H/V right to left 1.31+0.29

Abbreviations: H/V, horizontal/vertical; SD, standard deviation; Y, years.

TABLE 2 Comparison of developmental eye movement (DEM)
scores by age groups.

6-9years 10-13 years

(n=127); (n=97);
DEM test parameter Mean+SD Mean+SD p-Value®
Vertical (s) 50.58+12.45 39.00+8.07  <0.001
Error vertical 0.96+3.46 0.21+0.70 0.01
Horizontal left to right (s) 70.45+25.17 48.28+13.14 <0.001
Error horizontal left to right 5.81+6.46 2.01+3.28  <0.001
Ratio H/V left to right 1.39+0.27 1.22+£0.17  <0.001
Horizontal right to left (s) 68.63+£24.49 48.17+12.23 <0.001
Error horizontal right to left 5.88+5.88 1.67+2.64 <0.001
Ratio H/V right to left 1.38+£0.32 1.20£0.19 <0.001

Abbreviation: H/V, horizontal/vertical.
?Analysed by Mann-Whitney U test.

Table 2 compares the vertical and horizontal reading
speeds in both directions (R-L and L-R), errors and H/V
ratios for the 6-9 and 10-13year age groups. The com-
parison between the older and younger children in this
study follows a previous publication and was repeated
here due to the larger sample size." Statistically significant
differences were found between age groups for vertical
and horizontal reading speeds and H/V ratios in both di-
rections (p<0.001). Older children, compared with the
younger age group, exhibited faster vertical (39.00+8.07
vs. 50.58 + 12.45, respectively) and horizontal times (48.28 +
13.14 vs. 70.45 £ 25.17, respectively), with fewer errors verti-
cally (0.21£0.70 vs. 0.96+3.46, respectively) and horizon-
tally (2.01£3.28 vs. 5.81 £ 6.46, respectively), as well as lower
ratios (1.22+0.17 vs. 1.39+0.27, respectively; p < 0.001).

No statistically significant difference was noted be-
tween reading directions (R-L vs. L-R) for horizontal time
and H/V ratio for all study participants as well as for both
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TABLE 3

All children

(n = 224); time (s);
DEM test parameter mean + SD p-Value?
Horizontal left to right 60.85+23.52 0.27
Horizontal right to left 59.77 +£22.52
Error horizontal left to right 4.13+5.61 0.86
Error horizontal right to left 4.07£5.19
Ratio H/V left to right 1.32+0.24 0.06
Ratio H/V right to left 1.31+0.29

Abbreviation: H/V, horizontal/vertical.
?Analysed by Wilcoxon test.

age groups; thus, comparisons to different languages were
analysed using the standard L-R direction (Table 3).

Moreover, no difference was found in distribution of
sexes between younger and older children (p=0.91). DEM
parameter scores were not found to be statistically signif-
icant different when divided by sex for vertical (p=0.88),
horizontal (p=0.80), errors (p=0.26) and ratio (p=0.35).

Table 4 presents a comparison of DEM scores across
various languages, including Hebrew, English, Spanish,
Cantonese, Mandarin, Portuguese, Italian, French and
Latvian. The data are categorised by age and measures
four parameters: vertical time, horizontal time, error rates
and the H/V ratio. Children speaking English, Portuguese,
Italian and Hebrew included those 6.0-13.11 years of age,
while those speaking Mandarin and French included up
to 12.11years of age and Spanish and Cantonese up to
11.11years. The data on the Latvian-speaking children
included only the ratio outcomes in children ages 6.0-
13.11 years. Comparison of DEM norms across languages
showed statistically significant differences, with post-hoc
analysis revealing specific language-related variations.

Vertical and horizontal times tended to decrease as
age increased across all language groups, reflecting im-
proved performance with age. Across different age groups
(6.0-13.11 years), significant differences in vertical and
horizontal times were observed among children speaking
different languages. Cantonese children consistently had
the shortest times across all age groups, while Spanish chil-
dren, especially those aged 6.0-6.11 years, had the longest
times. Cantonese and Mandarin children generally showed
lower ratios, whereas Spanish-speaking children exhibited
higher ratios.

DISCUSSION

The original DEM norms were developed in English and
are extensively validated.>® The main purpose of this study
was to determine if these original norms can be used with
children whose primary language is Hebrew. These results
indicate that there are significant similarities between the
Hebrew results and the original English norms. Vertical time

Comparison of reading direction in developmental eye movement (DEM) test by intra-age groups.

10-13 years (n=97);

6-9years (n=127); p-Value® time (s); mean+SD p-Value®
70.45+25.17 0.14 48.28+13.14 0.89
68.63+24.49 48.17+£12.23
5.81+6.46 0.50 2.01+3.28 0.26
5.88+5.88 1.67+2.64
1.39+0.27 0.06 1.22+£0.17 0.47
1.38+£0.32 1.20+£0.19

norms across all ages are equivalent between the English
and Hebrew values. The horizontal time, errors and ratio
of the Hebrew results were most similar to the English and
French norms when compared with the other languages.

In the current study, the H/V ratios of the Hebrew-
speaking children were found to be comparable with the
established English norms, suggesting similar challenges
in horizontal reading despite the differences in reading
direction between the two languages. A previous study
on the directional effect in the DEM test indicated that
younger Hebrew-speaking children tended to prefer read-
ing numbers from R to L." However, no such preference
was observed in the present study. This discrepancy may
be attributed to the larger sample size and the inclusion
of children from diverse educational backgrounds, with
28% of participants being Ultra-Orthodox, compared to
67% in the earlier study. In Ultra-Orthodox schools, there
is a strong emphasis on Hebrew reading, while English and
mathematics are often not introduced at the early stages of
education. Future research on directionality preferences in
Arabic-speaking children, who also read from right to left,
could provide further insight into the influence of reading
direction on young children's performance.

A secondary aim of this study was to compare data
from Hebrew-speaking children with norms previously
published in English, Spanish, Cantonese, Mandarin,
Portuguese, Italian, French and Latvian-speaking children.
There were two Spanish studies reporting DEM norms,'*'?
and we chose to include the one with the larger sample
size in the analysis.

Hebrew-speaking children exhibited significant differ-
ences compared with other language groups. For ages
6.0-7.11 years, they had higher vertical and horizontal
times compared with Cantonese and Mandarin children,
resulting in similar H/V ratios. Spanish children in this age
group had the slowest times but made fewer errors than
English speakers, possibly due to an emphasis on accuracy,
with Hebrew-speaking children's error rates being similar
to those of Spanish speakers. In ages 8-9.11 years, Hebrew
speakers had significantly higher vertical and horizontal
times compared to Mandarin and Cantonese speakers and
more errors than Mandarin and Portuguese speakers. This



i

[
Okr
w 2
mR
-
Jw
o=
[SNe]
=
Yo
= O

BEN-ELI €T AL.

(sanupuod)

L00°0> VN
100°0> VN
139

1L00°0> 8L'0FSC'L
100°0> VN
L00°0> VN
L00°0> VN
8LL

L00°0> 62°0F0¢’L
L00°0> VN
100°0> VN
L00°0> VN
GEL

L00°0> CCOFPEL
L00°0> VN
1L00°0> VN
L00°0> VN
8L

1L00°0> SE0FSYL
100°0> VN
L00°0> VN
L00°0> VN
Ll

L00°0> LT0F61L
L00°0> VN
L00°0> VN
L00°0> VN
Ll

L00°0> VN
L00°0> VN
1L00°0> VN
L00°0> VN
VN

L2njep-d (1) g ueinze]

LELF L6 LY
9L'9T96'SE
oz

D roFert
YLTFLT
€86 FV6'EY
078FTL8E
Vid
PLOFETL
98EFLTT
v0'8 78605
6LSTLE LY
8¢
8L0FOE'L
99y F8S'E
L6'SLT £8'8S
766F99'7Y
0s
SLOTFEEL
6L'9F V9
Z9ELFELL9
66'9FSL'0S
&

SL0F T L
96'ST88'9
[TSLFSEEL
8E6TE8'LS
122
LE'0TF09'L
SILLFOEL
LLETFOT66
LSELT 6229
€

(), W>uiy

LVOTYESE
VISTSSLE
6/

YzroFert
0TFLL
PY8T6Y6E
Lr'9F90'SE
i

YziroF8LL
97F0T
WeosFrLvy
SE9TELSE
b8l
Y810FpTL
gETOT
Ye,z1¥v0'TS
68186l
88l
YozoFLel
9OV
[8VLTFL66S
896T LISy
00z
STOTEVL
9LT6L
EE6LF LOSL
LUOLFYLTS
961
670FES'L
8T 6L
6V'0E T ZL'80L
6602627,
9

(B) , uerjey

07'ST6T6E
[5°ST 1h'SE
v6
YzroFert
g F 5170
SE9T86TH
Olgsreege
€8
YeroFpLL
Yz F9L0
®166F0e 6
Ocgeros ey
88
YizoFzzL
[9EFTLL
O\reiFess
OspoLForsy
59

Yszox0eL
Yieereet
2971 F 1959
®1901F 2605
06

YyzoFoeL
Opgcro0'
8Y'LTF Li'18
“Pgp-p1 F 6509
26

bEOTESL
©/69F 118
642 T 66201
6V LLF IV TL
8L

(#) ,,@s3nbn110d

Y955 ¥ 19°0¢
Yogy 9082
991
Yp10F60°L
e eg
“Wg49F egze
W96 F se'0g
991

croTeLl
“gp1 ¥ 120
EPe69Fp0'0g
CUpo9FeeTe
8L

“Bg 10591 L
YegreF gyl
“99:01 FE0'EY
%1 F817¢€
951
JozoF1zL
W98 ex o811
“yrz1F9rTs
“yreFroer

S6L

lZz0F Ll
O6rroFory
®Y9z'51 F98'59
92,6 81°05
€8l
Wgz0F8eL
“OzzeF LIt
®orpeF 2098
611798779
8T

() g urrepuepy

VN
VN

VN

O noms=mne
LIOFOLL
Y277 0L
W0y 71828

“W9esFegi6T

€€
YsroFpLL
oITFoS L
Wz, 8F69°€€
“00'9F8E'62
zs
YzroF8rL
8TEF867
“egs 00w
W 995 gg'o¢
0s

Ysi0F vzl
VIETO6E
0901 FS5S72b
W6, F05°8€
¥s
Y910FzeL
2L9765°S
WO 2yl F LS
788 THEEY
€9

STOF YL
Ols/799%6
SYSLTLTLL
®¥991-¢1 F86°05
€5

(4'By3)

(P) ¢,@59U03IUR)

YN
YN

VN

RTRE TN
WPlggr £ 1670
CoPpo0L Fetrer
CPze9Fo19e
zst

®¥Pg 075771
W1 7 18°0
®Pre0LFvT Ly
Yoo F 6101
857
C¥PrzoF 1EL
Y99z 69'L
©Pog 1L F 5 ts
C.m.E@¢NHNM.N¢
8€T
B¥P g0 F0pL
®¥9/65F 555
©2P,6'61 7089

®Peo6 096

ovz
A_;_‘memémNdHom._
9% /69
©¥oP) g9z F8¢°18
WOy e F 1785
[zt

®Pre0F 291
Yepp 0L,
09°Ly T06'9pL
(y'bYya'p)

(6y'9'p)
70'€C+0€£98
(44

(9) 5, Ustueds

@ 1rgFse6e
®rgsFpLse
8¢
YerroFsLy
Ve xg01)
P9 ¥79'7w
Py cFpLLE
z8

Y10F61L
V807 161
CP oL Fro Ly
VP 1y 38700
€L

6L0FLC'L

OLYFLLT
W PoeeL FelLS
VP Fec Ty

8

JQL0F T L

69T 191
“WPzez1Fes LS
YPeg T 9/ 91
€6

(y'6y'a'p) l7'0F09'L
T ]
WoePg g7 T 168
PozeFegts

sz

PcyoFgst
VP61 FTTsL
"9 zeF9z86
P65 51F L1€9

45

(9) (ysbuzg

(6y'9'p'>'q),

OrnFesy
Ples9Foe7oe

4
E\mu.w.uvaN.OHmN._.
/S'EF00T
e VLT L68Y

(¥9%)

®P g/ F616¢
8z

CproFert
WePpgex6r e

P eqe1 7195

©P | ggx 0z zh
ve
Amu.wﬁ.n_:vN.OH ceL
S6ETL6T
O e6ez709°€9
P z0LF L9°0p
ag

Pz 0T 1L
¥Ices¥09'

O Drg gz F 1€'69
PegoL F6v8y
9€

PszoF L
®pgs 558
PeozeF069L
Peoel FEL'pS
9€

Pog-oF et

D ggr 691
OPloyerF 1811
Pggel Fel6s
€l

(p) maaqaH

|eluozioH
|ed11IaA

N

oney
10113
|eyuoziioH
|ed11aA

N

oney
10113
|eyuoziioH
[e21IBA

N

oney
10113
|eluoziioH
[eD1IBA

N

oney
10113
|eluoziioH
|ed1uap

N

oney
10113
|eluozIIoH
|ed11IaA

N

oley

o113
|eluozIoH
|ed11aA

N

as +ueaw
i(s) swnL

'S3IPN1S UBIAIRT PUB YdUudl4 ‘uel|el] ‘9sanbniiod ‘(utiepuepy) asauly) ‘(dsauoiue)d) asauly) ‘ysiueds ‘ysijbug ‘maigaH buowe sa103s (AFQ) 1USWIA0W 243 [eluswdolaAap Jo uosuedwod)

Lrel-oel

LULL=0"LL

LLrot-ool

LI'6-0'6

L1'8-0'8

LI=0%L

L1'9-0"9

(A) dnoab
aby

¥ 379Vl



&
O

(Continued)

TABLE 4

Time (s);

Age

Latvian' (i) p-Value®

Portuguese™ (f) Italian' (g) French'” (h)

Mandarin'® (e)

Spanish (c) Cantonese'” (d)

English® (b)

(a)

0.91+1.85

mean+SD Hebrew

group (Y)

_U
O

<0.001

NA

1.61+2.07

1.1+£1.8

0.43+1.36,),
112£0.3;,

0.51£1.34 )
110£0.12,,

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

1.11+£1.37

Error

1.23+£0.17 <0.001

1.17+0.12

NA
NA
NA
NA
NA

112+0.09,

112+0.10,

1.15+0.17

Ratio

N

171
NA
NA
NA

85

87

37

13

13.0-13.11

= = =
o o o
e 2 <2
S o o
vV VvV VvV

29.71+£4.58

34.13 i4.81(g]

33.75 i6.53(g)

34.56i6.16(g)

Vertical
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33.16+6.57

37.4616.10(9)
0.48+ 1.70(9)

NA

37.56+7.23,
161£215,
112£0.12;,

44.92 12.57(b’f/g)
0.55+1.16

Horizontal

1.2+19

NA
NA

Error

<0.001

1.71£0.14

112012,

110£0.10,,

1.20£0.09,

Ratio

Note: Letters in parentheses indicate statistically significant result between pair of groups by post-hoc analysis (p <0.05).

Abbreviations: H/V, horizontal/vertical; NA, not applicable.

DEM RESULTS OF HEBREW-SPEAKING CHILDREN

?Analysed by one-way ANOVA and post-hoc Tukey-Kramer.

trend continued in ages 10-11.11years, where Hebrew-
speaking children had higher times and more errors than
Cantonese, Mandarin, Italian and Spanish speakers, and
their ratio was most similar to Latvian. In the oldest group
(12-13.11 years), Hebrew-speaking children showed no
significant differences in errors or ratios compared with
English, Portuguese, Italian and Latvian children.

The differences between Cantonese and Mandarin-
speaking children and others were highlighted by Xie
et al.'® explaining that in China, children often begin
reading earlier than their American counterparts. This ex-
plains the norms of the younger aged children. In older
aged children, an additional explanation proposed that
Chinese is an ideographic language, and numbers are eas-
ier to pronounce in Chinese than English. This also applies
to Hebrew, where most numbers have several syllables
that could lengthen the measured time. The ratios of all
languages could theoretically be identical no matter how
complex the language pronunciation.

Studies of DEM norms in Cantonese," Portuguese14 and
ltalian™ consider the differences in language, educational
systems and cultural practices as explanations for the vari-
ations across different languages."""*'® Regardless of these
differences, Moiroud reiterated the universal importance
of the DEM test for judging the reading performance and
speed of visual processing, particularly in children with
reading disorders.” Spanish’ and French' studies have
concluded that their specific language DEM norms are
similar to the original English values. French norms show
similarities with Hebrew in terms of vertical and horizon-
tal times, and the errors are somewhat comparable. The
DEM results for Hebrew-speaking children align with other
normes, particularly those for English and French."”

A limitation of this study is the relatively small sample
size in the youngest and oldest age groups, which may af-
fect the generalisability of the results for these age ranges.
However, the overall sample size was sufficient based on
the conducted power analysis. Specific DEM norms per age
were not established; rather, only comparisons to other
language results.

Based on the findings of this study, it is recommended
that practitioners testing Hebrew-speaking children con-
tinue to use the English norms and allow children to read
in the direction they are most comfortable with, ensuring
their preferred reading orientation.

CONCLUSIONS

This study compared DEM results for Hebrew-speaking
children with eight other languages. DEM test values for
Hebrew-speaking children aligned with the norms from
other languages, particularly the French and original
English norms, with consistent ratio scores. It is recom-
mended that practitioners who test Hebrew-speaking chil-
dren continue to use the English norms and allow children
to read using their preferred reading direction.
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