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1. the introduction

he concept of "mental number line"

was first discovered by Restle

(1970), who proposed the idea that
"mental number line is the simulated mental repre-
sentation of the approximate value of number
number" (Kang Wu, Yang Min, Wang Liping,
2013). It is the mental representation of quantity
and number size in the human brain, but it does
not necessarily correspond to the number line in
the mathematical sense. With the advent of spatial
and numerical joint response coding. the horizontal

mental numeral line from left to right is highlight-
6

ed: the left side of the mental numeral line is the
decimal representation, and the right side is the
large number representation. This shows that the
decimal number on the left and the large number
on the right are the representation of numbers in
the human brain, which also exactly confirms the
existence of mental number lines in the human
brain. Moreover, in the subsequent related stud-
ies, it has been gradually confirmed that the men-
tal number line can also appear in the vertical di-
rection: the upper part of the mental number line
is the representation of the decimal number, and

the lower part is the representation of the large
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number (Schwarz, & Keus, 2004; Ito, & Hatta.,
2004). The discovery of mental number lines pro-
vides us with direct evidence of the relationship be-
tween number and space, and also provides an im-
portant impetus for our understanding of the theo-
ry of "the processing mechanism of representation
in digital space".

Later, Dehaene, Mehler and Dupoux (1990)
found in the "size judgment task" and Dehaene,
Giraux and Bossini(1993) in the "odd—even judg-
ment task" : in the key — press response, the left
hand is faster than the right hand in the human
brain. For larger numbers, the right hand is faster
than the left, meaning that "spatial properties are
possessed by numerical representations”. This dis-
covery was named as the "Spatial Numerical Asso-
effect, or SNARC
effect for short (Kang Wu, Yang Min, Wang Li-

ciation of Response Codes"

ping, 2013). The results of this study provide
strong direct evidence for the spatial representation
of numbers in the human brain, and provide theo-
retical support for further research.

In addition, the relevant research on SNARC
effect has not been interrupted since it was discov-
ered. More recently, as research has become more
detailed, researchers have not only conducted re-
search in the horizontal direction, but later in the
vertical direction as well. As for the existing direc-
tion of SNARC effect, several recent studies have
shown that the horizontal direction is no longer the
only existing direction of SNARC effect, and it al-
so exists in the vertical direction: that is, numbers
are represented vertically, large numbers are re-
presented at the top, and small numbers are repre-
sented at the bottom (Quan Xin, Si Jiwei, 2013).
Therefore, in the eyes of researchers, it is not ex-
act that a one—dimensional Mental Number line is
used to represent the spatial representation of
numbers. It is more accurate to say that it is simi-

lar to a " Mental Number Map" (Yang Jingiao,

Zhang Qi, 2010). Similarly, the SNARC effect
was no longer confined to the study of positive
numbers, but was later explored in the field of
negative numbers. The part about positive num-
bers in the study indicates that a certain degree of
stability is one of the characteristics of digital space
representation, that is, reading direction from left
to right is relatively common among the public
based on reading habits formed over a long period
of time. In this cultural context, numbers from
left to right are mentally represented in the order
of decimal on the left and large on the right. (De-
haene et al. ,1993; Nuerk, Bauer, Krunnenacher,
Heller, & Willmes, 2005; Nuerk Willmes, &
Fias, 2005) in the study of negative Numbers,
however, due to the situation of the negative space
representation of dependability and flexibility, dig-
ital space representation mode will also show dif-
ferent space with situational differences such as
features, that is to say, the number of spatial rep-
resentation can be flexibly adjusted changed with
different conditions ( zhangyu, YouXu group,
2012).

To widen the daily life. the situation of the
difference from the abstract perspective, can be di-
vided into specific situation (such as the first floor,
the second floor, third floor), abstract situations
(such as first, second, third) and between the spe-
cific situation and abstract situation (such as the
first, second, third). An abstract situation con-
tains the content of any other situation, such as
the content expressed by literal symbols. In the
abstract situation, the pure ordinal number is
taken as the number existing under an abstract
condition, and the abstract situation is taken as its
baseline condition, and can also be used as the con-
text reference of the concrete situation and the sit-
uation between the two. The specific situation in-
troduces social, cultural, educational and other

factors to make the situation understandable and
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more realistic. In a specific situation, floor, as a
concrete thing in daily life, has vertical spatial rep-
resentation. People will be exposed to such events
as taking elevators and climbing stairs in daily life.
Therefore, this study uses floor situation to guide
people to generate a psychological number line in
vertical direction in their mind. As for the situa-
tion between the abstract and the concrete situa-
tion, due to the differences in direct experience or
way of thinking, it will be understood in the hu-
man brain can be abstract or concrete, that is, it
varies from person to person. In the in— between
scenario, rankings, etc. , contain something rela-
tively concrete and abstract, both abstractionable
and concrete. In the study of Qiao Fuqgiang et al.
(2016), three situational conditions, namely ordi-
nal number only situation, floor situation and ge-
nealogy situation, were used to divide situational
differences. Combined with the related research,
so this study will be under the specific situation of
floor situation, under the situation of ranking situ-
ation between concrete and abstract introduces ex-
perimental situations, on the one hand, help to
meet the flexibility of ordinal vertical space map-
ping, dynamic and situational, on the other hand
also from empirical Angle discusses the ordinal
number space representation under the situation of
the influence.

The spatial representation of quantity and
number has been a hot topic in the field of cogni-
tive psychology for a long time. At the same time,
the proposal of psychological number line and the
discovery of SNARC effect also help enrich and im-
prove its theoretical model and cognitive neural
mechanism. In many digital space representation
of related study, such as Qiao Fuqgiang have found
about the discussion of pure digital is rich, for
characterizing the ordinal number is less, when es-
pecially realistic situation is involved, for the pure

digital (1, 2, 3, or one, two, three), ordinal rela-
8

tively more popular and normalized, combined
with the actual situation to express numerical rela-
tionship (such as the first day, the next day, the
third day; First floor, second floor, third floor,
etc. ) is also relatively easy. Different from the ex-
perimental materials of positive ordinal words,
which are only included in most previous studies,
the reciprocal ordinal words of the first and second
penultimate are introduced in this study as the ex-
perimental materials. As a kind of ordinal words
different from positive ordinal words (such as pen-
ultimate first place, penultimate first question,
penultimate first day, etc. ), although the frequen-
cy of use is less than positive ordinal words in actu-
al situations, it is also an important number exist-
ing on the mental number line. Therefore, the
study of reciprocal ordinal words also has a certain
theoretical significance. Similarly, the ordinal
number representation and in daily life situations
associated numerical representation (such as the
first, second, last, the penultimate), and different
from (such as first, second, eighth, ninth) on the
shaft of this kind of psychological digital experi-
ment material, to explore the effects of different
Ordinal Numbers to the SNARC effect, enriching
the content of predecessors’ research also has cer-
tain guiding significance. Qiao Fuqiang et al.
(2016) set up non—introduction situations (first,
second, eighth and ninth) in their study of positive
ordinal words in different contexts. Floor situation
(the first floor, the second floor, the eighth floor
and the ninth floor), family situation (the first
generation and second generation, eighth and
ninth) of the three scenarios to explore the situa-
tion of ordinal space characterization indicates that
the influence of the present situation in only pure
digital, SNARC effect in the vertical space repre-
sentation was not there; However, the inverse

SNARC effect and SNARC effect appeared in the

family tree and floor situation, respectively.
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Based on existing studies on the development
of relevant SNARC effects, it is found that chil-
dren at the age of 9 begin to show obvious SNARC
effects, and then gradually stabilize (Pan Yun, Bai
Xuejun, Shen Deli, 2012). Therefore, on the
premise of ensuring the stable occurrence of
SNARC effect and insignificant individual differ-
ences, this experiment randomly selected college
students and graduate students as experimental
subjects to conduct the experiment. In view of sit-
uational differences and the choice of ordinal
words, and based on the above related studies, the
following hypotheses are proposed in this experi-
ment : (1) The vertical spatial representation of
Ordinal Numbers in abstract situations does not
have the typical SNARC effect; (2) The vertical
spatial representation of ordinal number in specific
situation has typical SNARC effect. (3) The verti-
cal spatial representation of ordinal number in the
context between abstract and concrete situation has
inverse SNARC effect.

2. Experiment

2.1 Experimental objectives and hypotheses

In experiment 1, the SNARC effect of vertical spa-
tial representation of ordinal number in abstract
context was investigated. Abstract situation of
positive Ordinal Numbers and Ordinal Numbers
from bottom set respectively for the first, second,
last, the penultimate, odd — even judgement task
as subjects response of key tasks, used in the
process of experiment the vertical button (small
keyboard key figures), the participants to choose
according to the present stimulation on key or the
key reactions, in order to further verify whether
expectations hypothesis number SNARC effect will
occur. In addition, in order to discuss the spatial
representation of ordinal number in the context of
Experiment 2 and Experiment 3, Experiment 1 is
also added here as a control under the baseline con-

dition.

2.2 [Experimental subjects

A total of 24 undergraduate and graduate students
(except psychology majors) were randomly select-
ed from a certain university to conduct the experi-
ment under the condition of complete secrecy for
the purpose of the experiment. The subjects
ranged in age from 17 to 25 years old (M=20.1,
SD=2.4), including 3 males and 21 females. The
subjects had no abnormal visual acuity or corrected
visual acuity, no abnormal visual acuity problems
such as strabismus or amblyopia. and all of them
were right — handed. At the end of the experi-
ment, a small gift will be given to the participants
as a reward for conducting the experiment.

2.3 Experimental equipment

The experiment was carried out in the computer
room without external interference. E—Prime 2.0
was used to program the experiment, and it was
run on 10 computers in the lab room (model:
Lenovo T2364PA, display resolution: 1920 X
1080, refresh rate: 85Hz). In front of each com-
puter is a vertical numeric keypad with 10 keys for
numbers "0~9" as a response keyboard. The key
"2" in the top position and the key "8" in the bot-
tom position are set as the reaction key. At the
same time, the 5 key in the middle of the two reac-
tion keys (2 and 8) was set as the start key to bal-
ance the reaction time of the subjects.

2.4 Experimental Materials

Two positive Ordinal Numbers: first, second;
Two reciprocal Ordinal Numbers: first to last,
second to last. The four Ordinal Numbers were
presented individually and randomly in the center
of the computer screen as experimental stimuli.
2.5 [Experimental design and procedure

The experimental type was the in— subject design
of ordinal number type 2 (positive order, reverse
order) X key position 2(top, bottom). The ordinal
number type and key position are the internal vari-

ables of the subjects, and the response time and
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accuracy of the subjects are the dependent varia-
bles.

The experimental task adopted the classic task
paradigm of SNARC —— "odd and even judgment
task", which required the subjects to judge and
press buttons quickly, well and accurately accord-
ing to the odd and even properties of the present
stimuli on the screen. The experiment flow chart
and reaction key Settings are shown in Figure 1 be-
low. The process of the experiment was as fol-
lows: a guide was first presented on the screen,
and the subject was intentionally asked to con-
struct mental number lines in his brain before the
experiment began. After the subject correctly un-
derstood the guide, he could press the button to
practice the experiment part. Is then tried in prac-
tice experiment screens are may see a ' red" fixa-
tion point cross (0.5 x 0.5 degrees) perspective,
and then according to the instructions of the tip af-
ter press the start key (5), followed by fixation
point cross changed from red to green (keep time
for 1000 ms), were then try making button to ren-
der target stimulus. After the exercise, press the
button to enter the formal experiment part (the
experiment process is the same as the exercise
part). The formal experiment consisted of two in-
tervals of rest (each of which was one minute) to
eliminate the fatigue effects of the participants.
The formal experiment was divided into two
groups: in the first group, the subjects were asked
to press up (8 keys) when they saw "the first or
the last first" (the Angle of view was 1 degree and
the font was Song), and press down (2 keys)
when they saw "the second or the last second".
The second block was pressed in the opposite way
to the first, and the order in which the two blocks
were presented was balanced between the subjects.
If the subjects did not respond within 2000ms or
after the key — pressing response, the computer

screen would automatically jump to the empty
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screen interface (holding time was 500ms). After
the end of the practice (a total of 8 trials) and the
purpose of getting familiar with and mastering the
basic experiment, the formal experiment (a total
of 160 trials) can be started. Both the practice and
the formal experiment were randomly presented,
and the whole experiment took about 15 minutes to

complete.
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Fig. 1 Experimental flow chart and

reaction key Settings

2. 6 Experimental results and analysis
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Fig. 2 The reaction time of Ordinal Numbers

in abstract situations
The response time and keystroke accuracy col-
lected from Experiment 1 were analyzed. Due to
the simple experimental task, 3 invalid data (3 fe-
males) were deleted according to the invalid data
whose accuracy was lower than 0. 8 or below and
whose response time was more than plus or minus
3 standard deviations, and a total of valid data (3
males and 18 females) of 21 subjects were ob-
tained. The results showed that the main effect
edge of the key position was significant, F(1, 20)
= 4.00, P =0.059, 1 P2 =0. 17. The main effect

of ordinal number type was significant, F(1, 20)
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= 47.08, P <€0.000, n P2 =0.70. The pairwise
comparison results showed that the response of the
subjects to the upper key was slower than that to
the lower key, reaching the marginal significant
level, P =0.059; The reaction time of the subjects
to the reciprocal ordinal words was longer than
that to the positive ordinal words, and the differ-
ence reached a significant level, F(1, 20) = 47,
07, P <C0. 000, yp2=0.70. The interaction be-
tween ordinal number type and key position is not
significant, F(1, 20) =0.93, P =0. 346, y P2 =
0. 05.

2.7 Discuss

The results of Experiment 1 show that the signifi-
cant SNARC effect does not show in the vertical
direction in the abstract situation. In terms of or-
dinal number type, different from the typical
SNARC effect existing in the horizontal direction,
the size effect with significant difference is shown
in the response to ordinal number type, that is,
the average response time to positive ordinal num-
ber words is smaller than the average response
time to reciprocal ordinal number words, which is
speculated to be related to the direct experience of
the subjects. Under the mapping of daily life and
social culture, the sensitivity and familiarity of
positive Ordinal Numbers such as "first" and "sec-
ond" are higher in the human brain than that of re-
verse Ordinal Numbers such as "penultimate" and
"second to last", and are relatively easier to be ac-
tivated in the brain. In terms of keystroking posi-
tion, the subjects” keystroking response for posi-
tive ordinal number words was faster than that for
reciprocal ordinal number words. In the vertical
direction of the psychological number line, " first
and second" is at the top of the mental number line
in the brain, and reciprocal Ordinal Numbers like "
first to last, second to last" are at the bottom, so

positive Ordinal Numbers have a shorter up — key

response time.

3. Experiment 2

3.1 Experimental Purpose and Hypothesis

In experiment 2, the SNARC effect of vertical spa-
tial representation of ordinal number in specific sit-
uations was investigated. The first floor, the sec-
ond floor, from the first floor, the second floor re-
spectively from bottom is set to the specific situa-
tion is the bottom of the calender, experiment 2
experimental conditions and process (except the
experimental materials) are the same with the ex-
periment, the experimental results and comparing
with experimental one, to explore the ordinal
number of vertical space representation is affected
by the specific situation.

3.2 Experimental subjects

A total of 24 undergraduate and graduate students
(except psychology majors) were randomly select-
ed from a certain university. The experiment was
carried out under the condition that the purpose of
the experiment was kept completely secret to the
subjects. The subjects in experiment 2 did not par-
ticipate in experiment 1. The subjects ranged in
age from 17 to 23 years old (M=19.8, SD=1.5).
There were 9 males and 15 females, and the others
were the same as in Experiment 1.

3.3 Experimental equipment

Same as experiment one.

3.4 Experimental materials

Two positive Ordinal Numbers: the first floor, the
second floor; Two reciprocal Ordinal Numbers:
the last floor, the last floor. The stimulus was
presented in the same way as in Experiment 1.
3.5 Experimental design and program

All the stimulus materials presented were the same
as experiment 1, except that the stimulus materi-
als presented were different from experiment 1.

3.6 Experimental results and analysis
11
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Fig. 3 Response times of Ordinal Numbers
in specific situations

The response time and keystroke accuracy col-
lected from Experiment 2 were analyzed. After
screening data according to the set criteria, 2 inva-
lid data (1 male and 1 female) were removed, and
valid data of 22 subjects (8 male and 14 female)
were obtained. The results of the experiment used
2 (ordinal type: positive order and reverse order) X
2(key position: up and down) repeated measures
of variance analysis. The results showed that the
main effect of ordinal type was significant, F (1,
21)= 16.35, P <€0.001, 4 P2 =0. 44; The main
effect of key position is not significant, F(1, 21)
=0.58, P =0.456, n P2 =0. 03. Pair compari-
son results showed that the reaction time of the
subjects to the reciprocal ordinal number words
was longer than that of the positive ordinal number
words, and the difference reached a significant lev-
el (P <C0.001). In addition, the interaction be-
tween ordinal number type and key position is not
significant, F(1,21) = 1.12, P =0.302, y P2 =
0. 05.
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Fig. 4 Response time of abstract and

concrete situations
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Then, in order to compare the situational
differences between concrete and abstract situa-
tions, repeated measures ANOVA of 2(situation:
abstract, concrete) X 2(ordinal type: positive order
and reverse order) X 2(key position: top., bottom)
showed that the main effect edge of the situation
was significant, F(1, 41)= 3.55, P =0. 074, q
P2 =0.15; The main effect of ordinal number type
was significant, F(1, 41)= 37.47, P <C0. 000, 7
P2 =0.65; The main effect of key position is not
significant, F(1, 41)= 0.62, P =0.442, n P2 =
0. 03. Pair comparison results showed that the re-
sponse of the subjects in the abstract situation was
slower than that in the concrete situation, reaching
the significant level at the margin of difference (P
=0.074). The reaction time of the subjects to the
reciprocal ordinal number words was longer than
that of the positive ordinal number words, and the
difference reached a significant level, F(1, 41)=
37.47, P <<0.000, y P2 =0. 65. The main effect
margins of situation and location were significant,
F(1, 41)=3.63,P=0.071, n P2 =0.15; The in-
teraction between situation and ordinal type was
not significant, F(1, 41)= 0.11, P =0. 742, n P2
=0. 01; The interaction between ordinal number
type and key position is not significant, F(1, 41)
= 1.50, P =0.234, 4 P2 =0.07; The interaction
of situation, ordinal number type and key position
was not significant, F(1, 41)=0.01, P =0. 920,
n P2 =0.001. The simple effect analysis showed
that in the abstract situation, the response of the
subjects to the upper bond was slower than that to
the lower bond, and the difference reached a sig-
nificant level, P =0. 059.

3.7 discuss

The results of Experiment 2 showed that the sig-
nificant SNARC effect did not appear in the verti-
cal direction in the specific situation. In terms of

ordinal number type, similar to the result of Ex-
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periment 1, the obvious size response was only
shown in the ordinal number type response, which
may be related to the individual experience of the
subjects. In daily life and social and cultural map-
ping, "on the first floor" and "the second floor"
such positive the sensitivity of the Ordinal Num-
bers and familiarity in the brain than " from the
first floor" and "the second from bottom floor"
this kind of inverse Ordinal Numbers, and on the
floor "bottom" is relatively uncommon (compared
with the negative a layer), and thus more is not
easy to be activated in your mind. Compared with
Experiment 1, the results showed that the mental
representation of ordinal number words in specific
situations was also affected by specific situations to
some extent. It is not difficult to find that the av-
erage response time in the specific situation is
greater than that in the abstract situation. This
may be because when the subjects process the pure
ordinal number words, they also process the ap-
pearance of the word "floor" after the introduction
of the specific situation, which is reflected in the
increase in response time,

4. the experiment three

4.1 Experimental Purpose and Hypothesis

In the third experiment, the SNARC effect of ver-
tical spatial representation of ordinal number was
investigated in the context between abstract and
concrete situations. Among them for the first,
second, last name, the second name set for this
kind of situation positive Ordinal Numbers and in-
verse Ordinal Numbers, experiment 3 used are the
same as the experiment 1 and experiment 2 buttons
responses, and compared with the results of exper-
iment 1 and experiment 2 were analyzed, to ex-
plore whether the ordinal number of vertical space
representation by between abstract and concrete
situation of the influence of the situation.

4.2 Experimental subjects

A total of 21 undergraduate and graduate students
(except those majoring in psychology) from a cer-
tain university were randomly selected to conduct
the experiment under the condition that the pur-
pose of the experiment was kept completely confi-
dential to the subjects. The subjects in Experiment
3 also did not participate in Experiment 1 and Ex-
periment 2. The subjects ranged in age from 17 to
22 years old (M=18. 8, SD=1. 2), including 1
male and 20 female. The other subjects were the
same as Experiment 1 and Experiment 2.

4.3 Experimental equipment

Same as experiment one and experiment two.

4.4 Experimental materials

Two positive Ordinal Numbers: first, second;
Two reciprocal Ordinal Numbers: first from last,
second from last. The stimulus was presented in
the same way as in Experiment 1 and
Experiment 2.

4.5 Experimental design and program

Except that the stimulus materials presented were
different from Experiment 1 and Experiment 2,
they were the same as Experiment 1 and Experi-
ment 2.

4.6 Experimental results and analysis
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Figure 5 is between the reaction time of Or-
dinal Numbers in abstract and concrete situations
The response time and keystroke accuracy col-
lected from Experiment 3 were analyzed. After

screening data according to the set criteria, no in-

valid data were removed, and the valid data of 21
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subjects (1 male and 20 female) were obtained.
The results showed that the main effect edge of the
key position was significant, F(1, 20) = 3.07, P
=0. 095, n P2 =0.13. The results showed that
the key position had a significant effect edge, F(1,
20) = 3.07. The main effect edge of ordinal num-
ber type is significant, F(1, 20)= 3. 26, P =0.
086, n P2 =0. 14. The pairwise comparison re-
sults showed that the response of the subjects to
the upper key was slower than that to the lower
key, reaching the significant level at the margin of
difference, P = 0. 095; The subjects should be
more significant for the reciprocal ordinal words
than the positive ordinal words to the margin of
difference, P =0.086. In addition, the interaction
effect between ordinal number type and key posi-
tion is not significant, F(1,20) =0.03, P =0.
863, qp2=0. 002.
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Fig. 6 Reaction times in three situations

In order to compare the situational differences
of the three situations, repeated measures ANO-
VA of 3 (situation: abstract, concrete, between
abstract and concrete) X 2 (ordinal type: positive
order and reverse order) X 2 (key position: top,
bottom) showed that the main effect of the type
with large ordinal number was significant, F (1,
61)= 33.87, P <C0. 000, np2=. 629; The main
effect of condition was not significant, F(2, 61)=
1.93, P =0.160, n P2 =0.09; The main effect of
key position was not significant, F(1, 61)= 2. 58,

P =0.124, v P2 =0. 11. The results of paired
14

comparative analysis showed that the difference
between the reciprocal ordinal words was slower
than that between the positive ordinal words (P <<
0. 000). The interaction between ordinal number
type and context is not significant, F(2, 61)= 2.
35, P =0.116, n P2 =0. 11; The interaction be-
tween key position and context is not significant, F
(2, 61)= 2.22, P =0.122, n P2 =0.10; The in-
teraction between ordinal number type and key po-
sition is not significant, F(1, 61)= 1.03, P =0.
322, 1 P2 =0.05; The interaction of ordinal num-
ber type, situation and key position is not signifi-
cant, F(2, 61)=0.17, P =0.842, n P2 =0.01.
4.7 discuss

The results of Experiment 3 showed that the sig-
nificant SNARC effect did not appear in the verti-
cal direction in the context between the concrete
and abstract situations. In terms of ordinal number
type, the corresponding size response is only
shown in the ordinal number type response, but
the significant difference between the two is not
obvious. In terms of key position, the response of
the subjects to the reciprocal ordinal number words
was slower than that to the positive ordinal num-
ber words, but the difference between the two was
not obvious. In the real life and cultural back-
ground, the phenomenon of ranking (college en-
trance examination score ranking. competition
ranking, performance ranking, etc.) is common,
and under the existing educational and cultural sys-
tem of Chinese society, the selection of the best is
particularly common. According to the results can
be found, " first prize" and " second" and " last
name" and "second from bottom in the sensitivity
of the human brain were similar, are high degree
of activation in the brain, this could be due to the
positive effects of" first name "and" last name "to
bring the negative influence on the importance of

the people. Compared with Experiment 1 and Ex-
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periment 2, the results show that when the ordinal
number words are introduced in the context be-
tween concrete and abstract, their mental repre-
sentation is not significantly affected by the con-
text. This may be due to the differences in direct
experience of the "countdown" between the sub-
jects (this is explained in detail in the general dis-
cussion section).

5. the total discussion

In the three experiments of this study, the situa-
tions of positive reciprocal ordinal words used as
experimental materials are "abstract", "concrete"
and three situations in between. The "odd —even
judgment task" was used to verify the influence of
SNARC effect based ordinal vertical spatial repre-
sentation in different situations. This can help us
better understand the three characteristics of the
representation of ordinal space on the vertical di-
mension, namely, dynamics, situational depend-
ence and flexibility.

There are some inconsistencies between the
research results and the experimental hypothesis:
the SNARC effect of the vertical spatial represen-
tation of ordinal number does not appear signifi-
cantly in different situations, only the correspond-
ing response of ordinal size appears. The reasons
are discussed and conjectures are made as follows:
Will the introduction of reciprocal ordinal words it-
self interfere with the occurrence of SNARC
effect? Does individual direct experience difference
for reciprocal ordinal words cause the disappear-
ance of SNARC effect? In the selection of experi-
mental materials, are the first and second, penulti-
mate and penultimate only the difference between
positive order and reverse order, and there is no
difference in size and number? Can the experimen-
tal material truly fully reflect and conform to the
characteristics of vertical space representation? In

the follow — up communication with the subjects,

it is not difficult to find that the subjects obviously
have their own cognitive processing strategies for
the reciprocal ordinal words. For example, some
subjects only process the number itself while igno-
ring the whole process of the reciprocal ordinal
words. In addition, it is associated with the direct
experience of different individuals, such as in the "
from the first floor" and "on the first floor, under
the stimulus presentation of some subjects can

compare with the" first floor ", and "from the first
floor" understanding for higher level, and some
participants can understand for the life of the com-
mon negative layer, or the first layer is below a
layer of floor. According to the descriptive statisti-
cal results of the three experiments, the average
response time standard deviation of the subjects
generally fluctuated too much, which also indica-
ted to some extent that the impact of individual di-
rect experience difference on the understanding of
reciprocal ordinal words could not be excluded.
Based on the comparative analysis of existing
studies, it can be concluded that the mental num-
ber line has certain stability in the horizontal di-
mension. However, it seems that this characteris-
tic is not stable in the vertical spatial dimension in
this study. Most studies have confirmed that the
positive SNARC effect is universal and stable (Fis-
cher et al. , 2016). Based on this experiment, it
can be found that the mental number line can be
extended to the ordinal words, but compared with
the positive ordinal words, the spatial representa-
tion of the reciprocal ordinal words may lack auto-
maticness in a sense. At the same time, positive
order and reverse order are relative concepts. If
positive order is represented as up, then reverse
order is represented as down. Therefore, positive
ordinal words and spatial representation can extend
above the mental number line, which may be

caused by the subject’s processing of positive and
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reverse order only. Space vertically mental number
line under the action of the condition of the situa-
tion, perhaps itself is not stable, may also cause
the SNARC effect situation dependence was not
significant, which showed no significant SNARC
effect, one of the reasons may be the effect of like-
ly depends on the intended use of instructions or
tasks set by spatial reference frame, and did not
generate a fixed space reference standard. The a-
bove discussion also needs to be further supple-
mented and improved in the follow—up research.
6. the conclusion
This study by Dehaene et al. (1993, 2003) put
forward "odd — even judgement task", the intro-
duction of positive Ordinal Numbers and inverse
Ordinal Numbers as experiment material, to ex-
plore the differences between different situation
under the ordinal number SNARC effect of vertical
space representation, get the following conclusion:
ordinal vertical space characterization under differ-
ent situation are shown on the size of the corre-
sponding effect, but did not see the SNARC effect
significantly. This indicates that the vertical spa-
tial representation of ordinal number is unstable
and lacks automaticity, and is to some extent regu-
lated by the situation.
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