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Abstract

The SNARC effect reflects an association between the processing of quantity information and 
the side of response. A close relationship has been demonstrated between the direction of 
this association (SNARC effect) and reading direction habit. In the present study, the authors 
investigated the relationship between processing of magnitude and ordinal information process-
ing. In the first experiment, bilingual Hebrew-English participants judged the ordinal position of 
letters in both the English (left-to-right) and the Hebrew (right-to-left) alphabet. The observed 
direction of the SNARC effect was congruent with the direction of reading in both languages. 
The second experiment explored the same task, but now the instructions emphasized the mag-
nitude meaning of Hebrew letters (e.g., classify the letter as smaller or larger than 5). Contrary 
to Experiment 1, a regular left-to-right SNARC effect was observed. Finally, in Experiment 3, 
we demonstrate that this left-to-right-oriented SNARC effect is robustly observed in Hebrew 
participants if magnitude information is relevant to the task. Relevant interpretations regarding 
the observed dissociation between magnitude and ordinal processing are discussed.
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A built-in requirement for any written language is an agreed direction/s of reading and writing. 
Otherwise, combining letters to words or words to sentences in a random manner would be 
meaningless. Different cultures vary in their reading and writing direction habits, as from left-to-
right in the Western orthography but from right-to-left in Hebrew and Arabic, and even verti-
cally, from top to bottom in Chinese and some other Asian languages (see Göbel, Shaki, and 
Fischer, this issue, p. 26). This particular spatial directional routine turns into a habitual scanning 
pattern that has been found to influence a variety of cognitive processes, like the way we scan 
the visual field, the way we arrange sequential stimuli and events, or the way we perceive infor-
mation that is presented straight ahead of us (Chan & Bergen, 2005; Dobel, Diesendruck, & 
Bolte, 2007; Kazandjian et al., 2009).
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In a single digit classification task, Dehaene, Bossini, and Giraux (1993) observed that 
relatively small numbers (e.g., smaller than 5) were responded faster with the left hand side, 
whereas relatively large numbers (e.g. larger than 5) were responded faster with the right 
hand side. This association, termed the spatial numerical association of response codes 
(SNARC effect), is generally explained by assuming that numbers are represented from left 
to right in accordance with their increasing magnitude. The SNARC effect has been observed 
across a wide range of number-related tasks (for a recent review, see Wood, Nuerk, Willmes, 
& Fischer, 2008) and across different dimensions using both horizontal and vertical response 
settings (Ito & Hatta, 2004).

With Western participants, Turconi, Jemel, Rossion, and Seron (2004) observed a SNARC 
effect with Arabic numerals, both when instructions emphasized the quantity or magnitude 
meaning of the number (classify numbers as smaller or larger than 15) or the ordinal 
position of the number (classify numbers as coming before or after 15). Gevers, Reynvoet, 
and Fias (2003, 2004) showed that the SNARC effect is not limited to the processing of 
stimuli containing magnitude information but that it can also be observed with stimuli that 
contain ordinal meaning only, such as letters of the alphabet, days of the week, or months 
of the year. In their task, participants had to classify letters as appearing before or after the 
reference letter O in the alphabet. The SNARC effect was indicated by faster left hand 
responses for letters appearing before O and faster right hand responses for letters appear-
ing after O. The presence of the SNARC effect with both Arabic numbers and with ordinal 
information such as letters suggests that the processing of magnitude and ordinal information 
is related.

Dehaene et al. (1993) suggested that the left-to-right spatial association of numbers is 
influenced by the left-to-right direction of the participant’s reading habit. In line with this 
hypothesis, they observed that the SNARC effect was stronger the longer right-to-left Iranian 
readers lived in a left-to-right reading environment, such as France (Dehaene et al., 1993, 
Experiment 7). Extending this observation, Zebian (2005) demonstrated that the SNARC 
effect actually reverses if measured with mono-literate right-to-left readers. Overall, these 
results suggest that directional habits can contribute to the SNARC effect. Importantly, it has 
been demonstrated that the direction of the SNARC effect (standard or reversed) is not a fixed 
property of the culture in which a participant is living. This was demonstrated in a recent 
study using bilingual Russian-Hebrew readers, who read Hebrew script from right-to-left but 
Cyrillic script from left-to-right (Fischer, Shaki, & Cruise, 2009). A standard SNARC effect 
was observed for the Cyrillic number words, while no SNARC effect was observed for 
Hebrew number words.

In the present study, we wanted to further investigate this relationship between the pro-
cessing of magnitude and ordinal information by manipulating both the way targets are pre-
sented (numbers or letters as stimuli) and the way targets have to be processed (instructions 
emphasize either the magnitude or the ordinal meaning of the target). In monolingual partici-
pants, ordinal information is organized in one direction (standard left-to-right in Western 
countries and right-to-left in Hebrew participants). In the current set of experiments, we used 
native Hebrew participants that study English since their third or fourth grade and reported to 
be able to speak and read both Hebrew and English fluently. The first experiment focuses on 
the processing of ordinal information. We used bilingual Hebrew-English participants to 
investigate how ordinal stimuli are organized in different cultural contexts (e.g., English or 
Hebrew language context) within the same subject. In both conditions, instructions empha-
sized ordinal processing of the stimuli (e.g., does the target letter appear before or after a 
reference letter in the alphabet). In Experiment 2 we replicated the condition where ordinal 
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processing was emphasized and extended it with a condition where magnitude processing of 
the same Hebrew letters was emphasized (e.g., is the target letter smaller or larger than a 
reference letter). Participants living in a Hebrew culture are particularly well suited for such 
a comparison given that Razpurker-Apfeld and Koriat (2006) showed that Hebrew letters 
(a typical ordinal category) can flexibly be used to represent magnitude information (known 
as the “Gematria” system) (see also Besner & Coltheart, 1979; Henik & Tzelgov, 1982). 
Finally, in Experiment 3, we replicate the processing of Hebrew letters with emphasis on 
magnitude processing and compare it with a condition where Arabic numbers are processed 
with instructions again emphasizing magnitude information (e.g., is the target number smaller 
or larger than a reference number).

Experiment 1
Bilingual Hebrew-English participants performed a letter comparison task with ordinal 
instructions (classify letters as coming before or after the letter O) with both Hebrew and 
English letters. If reading direction habit is closely related with the processing of ordinal 
stimuli such as letters, we expect that the direction of the SNARC effect is a function of the 
direction of the cultural reading and writing habit. We more specifically predict a standard 
left-to-right SNARC effect with English letters and a reversed right-to-left SNARC effect 
with Hebrew letters.

Method
Participants. Sixteen bilingual students from Ariel University Center of Samaria (12 female, 

4 male; mean age 22.3 years; 2 left-handed) participated for course credit. All were born in Israel 
and their mother tongue was Hebrew. They read and write English fluently (learned to read and 
write English at age of 8 or 9).

Stimuli and design. Either Hebrew letters “Bet,” “Dalet,” “Vav,” “Tet,” “Samech,” “Tsadeh,” 
“Resh,” and “Tav” (located in the 2nd, 4th, 6th, 9th, 15th, 18th, 20th, and 22nd of 22 letters) or 
English letters “E,” “G,” “I,” “L,” “R,” “U,” “W,” and “Y” (e.g., the same target set as used in 
Gevers et al., 2003) appeared in black Times New Roman font (size 30) at the center of the 
screen on a white background of a 17-inch (43 cm, 800 × 600 pixel resolution) monitor. 
Responses were made on a standard QWERTY keyboard, with all keys covered except “A” (for 
left hand responses) and “L” (for right hand responses). Reaction times and accuracy were 
recorded with SuperLab 2.0.

Hebrew and English letters were presented in different blocks. Two response rules (before 
letter O—left; before letter O—right) were used in separate blocks. This factorial combination 
(8 letters × 2 languages × 2 response rules) was replicated eight times, preceded by one replica-
tion of practice trials. The order of the languages blocks was counterbalanced across participants 
as well as the order of response rule in each language. Order of letter presentation was random-
ized across trials and was different for each participant.

Procedure. Data were collected in a dimly lit room with the participant seated approxi-
mately 50 cm from the center of the screen. In each trial, a fixation cross appeared for 500 
ms on a blank screen and was then followed by a randomly selected letter. The participants 
had to indicate if the letter was located before or after the letter O (English condition) or 
“Lamed” (the 12th letter in the Hebrew alphabet), according to the previously agreed 
response rule. The stimuli remained on screen until a response was given. Both speed and 
accuracy were recorded. Reaction time (RT) was measured as the time from letter onset to 
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key press registration. The next trial followed without feedback after 750 ms. Data collection 
took approximately 20 minutes to complete.

Results
The overall error rate was very low (1.8%), and errors were not further analyzed. Data were 
entered in an ANOVA with language (Hebrew, English), location of the letter (before/after the 
standard), and side of response (left side, right side) as within-subject factors. A preliminary 
analysis showed that order of task (e.g., English or Hebrew letters) as a between-subjects factor 
did not interact with any of the other variables. Therefore, in the following analysis, order of task 
was not taken into account. Median RTs showed that our participants were balanced bilingual. 
Participants were equally fast in responding to Hebrew (689.3 ms) compared to English (701.4 
ms) letters (F < 1). No SNARC effect was observed, indicated by the lack of interaction between 
the location of the letter and the side of response (F < 1). Importantly, the three-way interaction 
between language, location of the letter, and side of response was highly significant, F(1, 15) = 
14.55, MS (Error) = 9,525.1, p < 0.01. This three-way interaction was caused by an opposite 
spatial association for letters in Hebrew as for letters in English. With English letters, partici-
pants were faster to respond with the left hand side to letters in the first half of the alphabet and 
faster with the right hand side for letters in the second half of the alphabet. However, the oppo-
site pattern (a reversed SNARC effect) was observed with Hebrew letters where participants 
were faster in judging early letters with the right hand side and later letters with the left hand 
side. None of the other main effects or interactions reached significance.

In a second step, we evaluated the SNARC effect in accord with the established procedure: 
The RT difference of the right hand side minus the left hand side was calculated for each subject 
and each letter separately. Note that negative values reflect the typical Western association 
between letters and space, while positive slopes demonstrate a reversed association. Subsequently, 
these values were regressed with digit magnitude as predictor (Fias, Brysbaert, Geypens, & 
d’Ydewalle, 1996; Lorch & Myers, 1990). Finally, the obtained slope coefficients were tested 
against zero and compared to one another.

The average slope coefficients for Hebrew and English letter conditions were 10.27 ms/digit 
and -9.99 ms/digit, respectively. Both values reflected reliable and opposite associations between 
letters and space, with t(15) = 2.58, p < .02, for Hebrew letters, and t(15) = -2.40, p < .02, for 
English letters (see Figure 1). The difference between these slope values was statistically reli-
able, t(15) = 3.64, p < .002, indicating that our bilingual participants had two opposite spatial 
associations with letters: a right-to-left direction for Hebrew letters and an opposite, left-to-right, 
direction for English letters.

In sum, the same participants performed a letter comparison task with ordinal instructions for 
both English and Hebrew letters. The observed interaction of the SNARC effect with task order 
suggests that the strategy chosen to solve the first task persisted into the second task. A standard 
left-to-right SNARC effect was observed with English letters, while a reversed right-to-left 
SNARC effect was observed with Hebrew letters.

Experiment 2
In Experiment 2, we go one step further and investigate the relationship between ordinal and magni-
tude processing of letters. In one task, Hebrew participants performed the same task as in Experiment 
1: a letter comparison task with an ordinal instruction (classify letters as coming before or after the 
letter “E”). In the other task, the same participants performed the same task but now with a magni-
tude-related instruction (classify letters as being smaller or larger than 5).
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Method

Participants. Thirty-five new bilingual students from the same population of Experiment 1 
(27 female, 8 male; mean age 21.5 years; 5 left-handed) participated for course credit.

Stimuli and design. The first nine letters in the Hebrew alphabet (except for “He,” the fifth letter 
associated with the numerical value 5) served as stimuli in both the ordinal position judgment 
task and the magnitude comparison task. Font size, keyboard, and the experimental program 
were identical to Experiment 1. In both tasks, Hebrew letters were used as stimuli.

Procedure. In the letter comparison task with ordinal instructions, participants were asked if 
the presented target letter appears before or after the letter “He” in the alphabet. In the letter 
comparison task with magnitude instructions, they were asked to judge the same set of target 
letters on the basis of their associated numerical values (the gematria system). Now they had to 
indicate whether the presented letter was smaller or larger than 5. Other details of the procedure 
were identical to Experiment 1.

Results
Three participants were removed from the analysis. Two participants were removed because of 
too many errors and another participant because of excessively slow response times (for both 
reaction time and errors, we regarded more than 2 standard deviations from the mean as cutoff). 
As a result, 32 participants were entered in the analyses, 17 who started with the magnitude task 
and 15 who started with the ordinal position judgment task.

In a first step, we wanted to know whether task order influenced the strategy used by the partici-
pants to solve the task. For the letter comparison task with magnitude instruction, the SNARC effect 
differed depending on whether participants started with the ordinal or with the magnitude instruction, 
F(1, 30) = 4.55, p < .05. Because of this interaction, task was regarded as a between-subjects factor.

Figure 1. SNARC Effect [RT(Right) - RT(Left) in ms] as a Function of Presenting Letters Either in 
Hebrew (Figure 1A) or in English (Figure 1B)
Note: Best-fitting linear regression lines and corresponding equations are displayed.
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Data were entered in an ANOVA with location of the letter (before/after the standard) and 
side of response (left side, right side) as within-subject factors and task (ordinal instruction 
/ magnitude instruction) as the between-subjects factor. Both tasks were performed equally 
fast (e.g., ordinal condition: 698 ms; magnitude condition: 677 ms; F < 1). Early letters were 
responded to slower than late letters (e.g., early letters: 700 ms; late letters: 674 ms; F < 1). 
The interaction between location of the letter and side of response was marginally signifi-
cant, F(1,30) = 3.75, p < .06, showing the tendency for a reversed SNARC effect. Importantly, 
the interaction of the SNARC effect with the between-subjects factor task was significant, 
F(1, 30) = 13.43, p < .001. Planned comparisons showed a reversed SNARC effect with the 
ordinal instruction, F(1, 30) = 14.76, p < .001, but no effect with the magnitude instruction, 
F(1, 30) = 1.60, p = .22.

To characterize this interaction in more detail, we performed the same regression analysis as 
conducted in Experiment 1. The average slope coefficients for the ordinal instruction and the 
magnitude instruction were 32.87 ms/digit and -9.52 ms/digit, respectively (see Figure 2). 
Importantly, both regression slopes differed significantly from zero, t(14) = 3.43, p < .01, and 
t(16) = -2.34, p < .05, for the ordinal instruction and the magnitude instruction, respectively. The 
regression slopes also differed significantly from each other, t(30) = 4.25, p < .001.

If participants performed the letter comparison task with an ordinal instruction, a reversed 
SNARC effect was observed in line with the Hebrew direction for reading and writing letters 
(e.g., a positive SNARC slope). If, on the other hand, a magnitude instruction was given, partici-
pants showed a standard SNARC effect in line with their direction for reading and writing num-
bers (e.g., a negative SNARC slope). Without taking a specific dual task situation in account 
(e.g., Fischer, Mills, & Shaki, in press), this is the first report of a regular left-to-right SNARC 
effect in Hebrew participants. Previous studies either report a right-to-left SNARC effect (with 
letters) or no SNARC effect (with numbers). Interestingly, these studies never investigated the 
SNARC effect with a magnitude relevant task such as the letter comparison task used in the pres-
ent experiment. Analogous to theories concerning Western populations, we speculate that if mag-
nitude information is relevant to the task, Hebrew participants associate magnitude information 
using a left-to-right oriented response mapping.

Experiment 3
The results of the previous experiment suggest that, in Hebrew participants, magnitude informa-
tion is associated with responses oriented from left-to-right and ordinal information with 
responses oriented from right-to-left. This may explain why the SNARC effect in the letter 
comparison task with instructions emphasizing magnitude processing was rather weakly 
observed (e.g., observed in the regression analysis only). More specifically, instructions empha-
sized magnitude processing (left-to-right) in combination with the use of typical ordinal stimuli 
(e.g., right-to-left) such as letters. If this explanation is correct, then it can be predicted that a 
regular left-to-right SNARC effect is observed more robustly in a number comparison task 
because both the stimuli (Arabic numbers) and the task (magnitude comparison) are associated 
with left-to-right-oriented magnitude information.

Method
Participants. Forty-six new bilingual students from the same population of Experiments 1 and 2 

(38 female, 8 male; mean age 22.3 years; 8 left-handed) participated for course credit.
Stimuli and design. The first nine letters in the Hebrew alphabet (except for “He,” the fifth letter 

associated with the numerical value 5) served as stimuli in the letter comparison task. In the 
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number comparison task, we used Arabic numbers ranging from 1 to 9 (except 5). Font size, 
keyboard, and the experimental program were identical to Experiments 1 and 2.

Procedure. In different blocks, participants were asked to judge whether the presented target 
letter or target number was smaller or larger than 5. Each target was presented 16 times for each 
response side. Other details of the procedure were identical to Experiments 1 and 2.

Results
Two participants were removed from the analysis. They were removed because of excessively 
slow response times (for both reaction time and errors, we regarded more than 2 standard devia-
tions from the mean as cutoff). As a result, 44 participants were entered in the analysis, 22 started 
with the numbers as stimuli and 22 started with the letters as stimuli. As for the previous experi-
ment, we first checked whether order of task (magnitude comparison with Arabic numbers or 
with letters) influenced the results. The SNARC effect did not interact with task order (F < 1). 
Therefore, data were entered in an ANOVA with task (letter comparison / number comparison), 
magnitude (smaller/larger than the standard), and side of response (left side, right side) as within-
subject factors. The overall error rate was very low (2.2%), and errors were not further analyzed. 
The number comparison task was performed faster than the letter comparison task, F(1, 42) = 
114.82, p < .0001. Right hand responses were faster than left hand responses, F(1, 42) = 5.26, 
p < .05. A main effect for magnitude showed faster responses for small than for large letters and 
numbers, F(1, 42) = 52.68, p < .0001. An interaction between magnitude and task showed that 
this “size effect” was larger for the letter comparison task (38 ms), F(1, 42) = 53.90, p < .0001, 
than for the number comparison task (10 ms), F(1, 42) = 10.32, p < .01. Finally, a SNARC effect 
was observed as shown by the interaction between magnitude and side of response, F(1, 42) = 
7.25, p < .05. Importantly, the SNARC effect was not different for the two tasks (F < 1). The same 
regression analysis as for the previous experiments was conducted (see Figure 3). The average 

Figure 2. SNARC Effect [RT(Right) - RT(Left) in ms] for Hebrew Letters in a Letter Comparison Task 
With Ordinal Instructions (Figure 2A) and a Letter Comparison Task With Magnitude Instructions 
(Figure 2B)
Note: Best-fitting linear regression lines and corresponding equations are displayed.
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slope coefficients for the letter comparison task and the number comparison task were -2.52 ms/
letter and -5.43 ms/number, respectively. The slope coefficient was not reliably different from 
zero for the letter comparison task, t(43) = -0.67, p = .25, one sided, but it was for the number 
comparison task, t(43) = -2.58, p < .01, one-sided. Finally, an independent t test showed that the 
slope coefficients did not differ from one another, t(43) = 0.67, p = .51.

Overall a SNARC effect was observed. Neither in the ANOVA nor in the regression analyses 
was the SNARC effect different for the letter and the number comparison task, suggesting that 
the SNARC effect was equally strong across tasks. However, the regression analysis shows that 
the SNARC effect was not reliably measured for the letter comparison task, whereas it was reli-
able for the number comparison task.

General Discussion
We first summarize the results. The first experiment shows that different response associations 
are activated when the same participants perform the same task (e.g., ordinal position judgment) 
on the same type of stimuli (e.g., in both tasks letters were used) but presented in different lan-
guages (e.g., Hebrew vs. English letters). The second experiment extends this observation. Even 
within the Hebrew letter system, the SNARC effect varied as a function of whether the instruc-
tion emphasized processing on the basis of ordinal information (e.g., a reversed right-to-left 
SNARC effect) or processing on the basis of magnitude information (e.g., a regular left-to-right 
SNARC effect). Because it is the first time that a regular left-to-right SNARC effect is observed 
in Hebrew participants, the third experiment confirmed the results of Experiment 2. Arabic 
numbers in a magnitude comparison task robustly resulted in a regular left-to-right oriented 
SNARC effect.

A first relevant observation is that the SNARC effect varied both as a function of the language 
(Hebrew, English) and as a function of the task at hand (e.g., ordinal position judgment or 

Figure 3. SNARC Effect [RT(Right) - RT(Left) in ms] for Hebrew Letters in a Letter Comparison Task 
With Magnitude Instructions (Figure 3A) and a Number Comparison Task With Magnitude Instructions 
(Figure 3B)
Note: Best-fitting linear regression lines and corresponding equations are displayed.
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magnitude comparison). This again demonstrates the flexible nature of the SNARC effect. In line 
with previous studies, the first experiment shows that language can have a causal role in the 
evolvement of the SNARC effect. For instance, in a study by Shaki and Fischer (2008), Russian-
Hebrew participants had to read Cyrillic script (from left to right) or Hebrew script (from right 
to left). In a parity judgment task, the participants showed a SNARC effect after reading the 
Cyrillic script that was significantly reduced after reading the Hebrew script (for comparable 
observations, see Fischer et al., 2009). The results of the second experiment demonstrate that 
language is not the only causal factor for the SNARC effect. In this experiment, instructions 
emphasizing either ordinal or magnitude information resulted in SNARC effects of opposite 
directions. Apparently, factors other than language can create a context that causes the SNARC 
effect to differ in direction. Another example of such factors that may causally influence the 
SNARC effect was reported by Notebaert, Gevers, Verguts, and Fias (2006). They mixed a 
SNARC task (e.g., is the number presented upright or tilted) with a spatial compatibility task 
(Fitts & Seeger, 1953). If participants responded compatible to the spatial compatibility task 
(e.g., if a stimulus appears on the left, press left, otherwise press right), a standard SNARC effect 
was observed. However, if the participants responded incompatible to the spatial compatibility 
task (e.g., if a stimulus appears on the left, press right, otherwise press left), a reversed SNARC 
effect was observed. In general, it seems that the direction of the SNARC effect flexibly follows 
the context created by an inducer’s task, and this regardless of whether this context is created 
verbally (language context) or nonverbally (e.g., spatial compatibility). This high level of flexi-
bility can be explained by assuming that different representations are activated for each different 
context. Alternatively, it can also be assumed that different contexts influence stages beyond the 
representational level (e.g., Gevers et al., in press; Gevers, Verguts, Reynvoet, Caessens, & Fias, 
2006; Proctor & Cho, 2006).

Together, the results of the second and the third experiment suggest that the nature of the 
instruction (ordinal or magnitude instruction) and the nature of the task (magnitude relevant or 
irrelevant) are both important variables in determining the direction of the SNARC effect. This 
becomes evident when these variables are contrasted in participants from different cultures. 
Canadian participants, who read both text and numbers from left-to-right, showed a regular 
SNARC effect (Shaki, Fischer, & Petrusic, 2009). Palestinian participants, reading both text and 
numbers from right to left, showed a reversed SNARC effect. Hebrew participants, who read text 
from right-to -left but numbers from left-to-right, showed no SNARC effect. This latter observa-
tion contrasts with the results of the present study in which Hebrew participants did show a 
SNARC effect in line with their left-to-right reading habits for numbers. The most important dif-
ference between the present study and previous studies reporting no SNARC effect (e.g., Fischer 
et al., 2009; Shaki et al., 2009) is the nature of the task instruction. Previous studies used magni-
tude-irrelevant tasks such as parity judgment (e.g., is the presented number odd or oven), whereas 
the present study used magnitude-relevant tasks such as letter or number comparison. It is not 
inconceivable to think that number reading habits are more strongly activated when magnitude 
information is relevant with the net result of a left-to-right-oriented SNARC effect. In line with 
this suggestion, Experiment 3 shows that the left-to-right-oriented SNARC effect is more 
robustly observed when Arabic numbers are used instead of letters. Our interpretation is in line 
with the results of a recent study by Van Dijck, Gevers, and Fias (2009), where it was observed 
that the SNARC effect was influenced by a verbal working memory load in a parity judgment 
task, whereas the SNARC effect was influenced by a spatial working memory load in a magni-
tude comparison task. An important question remains of whether the difference between the 
SNARC effect in a parity judgment task (e.g., Shaki et al., 2009) and the SNARC effect in a 
magnitude comparison task, such as that observed in the present study, is of a quantitative or a 
qualitative nature.
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Hebrew letters can be read both as numbers and as letters. This opened the opportunity to directly 
compare ordinal and magnitude-related processing of exactly the same stimuli. The only difference 
between both conditions was the instruction. In the ordinal position judgment task, participants had 
to judge letters as appearing before or after a reference letter in the alphabet, whereas in the magni-
tude comparison task, participants had to judge whether the numerical value associated with these 
letters was smaller or larger than a reference number. Despite this subtle difference of instruction, 
SNARC effects in opposite directions were observed. A natural question that follows from this 
observation is whether the same underlying representation is used for the processing of magnitude 
and ordinal information. One way these results could be explained is assuming that ordinal and 
magnitude information rely on different representations. In Hebrew participants, numbers would be 
represented on a left-to-right representation, whereas letters would be represented on a right-to-left 
representation. In line with this idea of dissociations at the representational level, a patient was 
described who had preserved number comparison but impaired letter comparison abilities (Turconi 
& Seron, 2002). Another way to explain our results is to assume that ordinal and magnitude compari-
son tasks use the same representation but that the mapping from this representation toward the 
response is different in both tasks. In line with this interpretation, Fias, Lammertyn, Caessens, and 
Orban (2007) observed that comparison of letters and the comparison of numbers were subserved by 
a highly similar neural network. The mapping from the representation to the side of response would 
differ because of the different contexts activated by the magnitude comparison task (left to right by 
associations with numbers) and the ordinal judgment task (right to left by associations with text).

To summarize, our results provide with new insights on several perspectives. First, switching 
between languages with different reading and writing directions results in SNARC effects of 
opposite directions within the same participant. Second, because Hebrew participants have 
opposite reading and writing direction habits for numbers and letters, the SNARC effect can be 
shown to be different for both categories. Third, changing the instruction is sufficient to render 
these different systems visible. Finally, by making magnitude information relevant, Hebrew par-
ticipants are eager to solve the task on the basis of magnitude information and a regular left-to-
right SNARC effect is observed. In sum, by opposing different reading and writing directions 
belonging to different cultures, we were able to demonstrate response associations that differ on 
the basis of whether ordinal or magnitude information is processed.
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