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ADAPTIVE CHANGES IN SPEECH PERCEPTION

OrGA D. VOLCHEK

Saint Petersburg Institute of Humanities, Russia, Saint Petersburg

ABSTRACT

The influence of individual characteristics on speech perception was studied

in relation to weather conditions. Parameters of emotional and color ima-
ges for 12 masculine names and 6 vowel sounds were used for experimental
models. In the period of 1 February - 7 June 2013, 20 women and 6 men, all
residents of St.Petersburg, were filling in a special form, estimating the offe-
red parameters of the emotional image by a 5-score scale and registering their

color associations. The data collected during 23 days of the experiment were
matched with the indices of local and cosmic weather and compared with
individual characteristics: gender, the diurnal chronotype by A.A. Putilov
(«skylark», «dove», «owl»). Mathematical processing included t-criterion, the

Fisher criterion and correlation analysis.

Significant and valid adaptive changes in the parameters of images of

sounds and names were detected in relation to the part of day, season and
weather conditions (p<0.05+0.001). Characteristics of the pronunciation of
a certain vowel or a name influenced their perception under different envi-
ronmental conditions. There were significant differences in the studied par-
ameters of speech perception between men and women, which correspond
to the higher sensitivity of male organisms to environmental conditions, and

between people with different diurnal chronotypes (p<0,05+0,001).

Keywords: adjustment, part of day, speech perception, personal name, image of

name, weathet, gender, diurnal chronotype.

INTRODUCTION

The wholesome images of the world transmitted via speech and music reflect
the global characteristics of physical environment, including temperature,
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atmospheric parameters, gravity, magnetic and electromagnetic fields [2]. The
sensation of any modality can be associated with sensations in the speech appa-
ratus [1]. A. P. Zhuravlev discovered the value shift phenomenon: words with
positive semantic meaning associate with more negative emotional images, and
vice versa. It can lead to a less frequent usage of a word, as well as of a personal
name, or even to its disappearance from speech [6].

It is reasonable to think that changes in psychophysiological state and the
articulation apparatus, provoked by changes in natural environment, can in
some ways influence speech perception and the value shift phenomenon.

It has been shown that the values of the indexes of emotional and color
images of vowels and men names vary in correlation with the time of the day
and a set of weather conditions [5, 12]. This article is aimed at describing the
main results of studying the influence of natural environment and personal
characteristics onto speech perception.

METHODS AND MATERIALS

Emotional and color images of personal names and vowels were taken for an
experimental model. Resources of web science were engaged. 20 women and
6 men, all residents of Saint Petersburg, Russia, were filling in the received by
email form on the designated day but at any convenient for them time, estimat-
ing 12 men names' and 6 vowel sounds. The positions of names and vowels in
the list were regularly and randomly changed. The respondents were given the
following directions: «Judging by the way the name or vowel sounds, give the
indicated parameter scores from 0 to 5, according to your opinion. Also write
one or two associating colors for each name and each vowel. Try not to think
too long but mark the first values that come to your mind. It can be at random
but must be in silence».

The experiment lasted from 1 February 2013 to 7 June 2013. The collected
data were grouped by the time of the day, by the experimental days and com-
pared with a range of the main local and global environmental parameters.

The local environmental parameters included the time of the day, weather
conditions in Saint Petersburg http://PogodaSpb.info (air temperature, C°;
atmospheric pressure, mm Hg, wind speed, m/s; humidity, %; precipitation,
mm, and the duration of daylight (DD), min. The cosmic weather parameters
we used were the number of solar spots W http://sidc.oma.be/products/mobu/;
geomagnetic activity index Dst http://wdc.kugi.kyoto-u.ac.jp/dstdir/; magnetic

' Alexandr, Vladimir, Dmitriy, Yegor, Ilya, Kirill, Mikhail, Nikita, Pyotr, Svyatoslav, Seraphim,
Serguey; A [a], E [e], VL [i], O [0], ¥ [u], BI [specific Russian vowel].
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field of the Sun as a star SMF http://wso.stanford.edu/; radio flux index 10,7 cm;
averaged geomagnetic disturbance indices A and Kp (nT) http://www.tesis.leb-
edev.ru/magnetic_storms.html/; gravity index G, which is a long-period compo-
nent of the potential of the tidal power of the Moon and the Sun. The values of
the index G were calculated by L. N. Petrova, PhD in Physics and Mathematics,
and I would like to express my deep gratitude for her help.

Free color associations were grouped by the main color and their shades.
15 color groups were involved: Black, Gray, White, Pink-Lilac, Red, Crimson,
Yellow, Orange, Beige, Chartreuse, Green, Blue, Dark Blue, Violet.

When analyzing the influence of individual traits onto speech perception,
gender and the diurnal chronotype of the respondents were taken into consid-
eration. We used the questionnaire Late Bird or Early Bird by A. A. Putilov [8]
to identify the respondents’ diurnal chronotype.

The mathematical analysis of the data was performed with Statistica 6.0
software, engaging t-criterion, the Fisher criterion ¢* and correlation analysis.

RESULTS AND DISCUSSION

The time of the day. For the data from 1 February to 5 April the averaged
values for names at different times of the day were calculated. Sample sizes for
names were 726 (morning), 924 (afternoon), 1,006 (evening), 784 (night). All
the indices of emotional and color image for names and vowels significantly
varied depending on the time of the day.

Figures 1 and 2 demonstrate diurnal variations in the values of the indices
Melodicism and Good, respectively, for all the respondents regardless their
gender. There are significant and valid differences between the lowest and the
highest values - extremes - of the index Good for 9 of 12 names studied. The
highest values of the indices Melodicism and Good belong to the name Alex-
andr, which corresponds to the notices by P. A. Florenskiy [9].

The collected data for the period from 1 February to 5 April were grouped
regarding the time of the day they were given and processed for each name
regarding the gender and the diurnal chronotype of respondents. The number
of respondents in each of four chronotype groups varied from 571 to 766 for
women and from 142 to 240 for men. The number of respondents in each group
varied from 225 to 394 for “early birds”, from 131 to 288 for “night birds” and
from 322 to 492 for “doves”.
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Figure 1. Diurnal variations of the values of the index Melodicity for the names with valid

and significant differences between the extremes at p<0.05+0.001.
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Figure 2. Diurnal variations of values of the index Good, scores. For most names the
difference between the extremes are valid and significant at p<0.05+0.01; for llya and

Svyatoslav the difference is at p<0.1, for Kirill the difference is insignificant.

Variations and the intensity of manifestation of the studied indices of the emo-
tional and color image are significantly different in male and female respond-
ents for the most of the parameters, p<0.05+0.0001. For example, men give the
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highest scores to the index Melodicity in the morning and the lowest scores in
the evening — 3.58 and 3.00 scores, respectively, p<0.0005; while women give
it the maximal score at night and the minimal score in the morning - 3.64 and
3.42 scores, respectively, p<0.001. The negative emotional characteristics Rage,
Disgust, Fear get higher scores from men than from women, but the scores are
the highest in the evening regardless of the respondent’s gender (See Figure 3).
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Figure 3. Daily variations of average values of the emotional image for all the names
regarding the gender of the respondent.
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The revealed gender differences in scores are not accidental if we take into
consideration the fact that daily variations in human cognitive characteristics
have been discovered. The parameters and variations of intuitive, logical and
combined thinking in men and women have their specific features [3].

The comparative analysis of the results from three diurnal chronotype groups
regarding the time of the day also revealed valid and significant differences at
Pp<0.05+0.0001 for the most parameters of emotional and color image. This arti-
cle omits their description, along with the description of color association values
from men and women regarding the time of the day and the results for vowels.

Weather and Speech Perception. The correlation analysis of the collected data
for the names regarding weather conditions in 23 experimental days from 1 Feb-
ruary to 7 June was done for the averaged values of the indices for all the names;
for averaged values for each of 12 names; regarding the respondent’s gender; sepa-
rately for several respondents. Analysis was made for vowels in the similar way.

In all the cases valid correlations were detected. Their characteristics and
number varied significantly. Examples of correlation pleiades are shown in
Figures 4, 6,7, 8, 9.

p< 0.05 — p<001

Mzil:);ii- [Kindness] [ Joy ] [Wonder] [Sadness] [ Rage ] [ Good ]

Figure 4. Correlation pleiades for averaged values of the emotional image of all the men
names for 23 days of study regardless of the respondents’gender.

Note: hereinafter regional indices are located at the top of the pleiades and cosmic weather indi-
ces are located at the bottom. Keys: Kp — geomagnetic disturbance index, G — tidal power index,
Smf — Solar magnetic field index, W — Wolf’s index. Inverted correlations are shown in a stripple
line.
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As you can see at Figure 4, at the time of the study there were correlations for 8
indices of the emotional image. The most influential indices are (in decreasing
order) Temperature, Precipitation and geocosmic disturbance Kp. The total
number of correlations at p<0.05+0.001 is 18.

Correlation pleiades by gender of respondents look different. There are
only 5 correlations at p<0.05+0.01 in the respoces by women - for the indices
Strength, Sadness, Disgust, Good. The leading indices in the decreasing order
are Precipitation, Temperature, Humidity.

For men, there are correlations for each index except the index Sadness — 31
correlation total, at p<0.05+0.001. The leading indices are Temperature, Dura-
tion of Day, Humidity, in decreasing order. Unlike with women, some cor-
relations in male pleiades are invert. For instance, Disgust and Temperature
correlate at r= 0.587; -0.702.

Multiple correlation in the pleiades for male respondents and their diversity
from the pleiades for female respondents can be explained with gender specific
features of reactivity to natural factors and with enhanced sensitivity of the male
organism to environment [3; 7].

Figure 5 illustrates the range of indices related to the duration of day and
temperature for male respondents. Correlation coefficient r for the indices
Melodicity, Strength, Kindness, Wonder and the index of the duration of the
day were 0.811, 0.725, 0.763, 0.755, respectively, and the index of temperature
-0.715, 0.615, 0.736, 0.570

The results of the correlational analysis of the averaged values of emotional and
color images for each of 12 men names and each vowel are definitely interesting.
The pleiades for the emotional images of vowels do not only look different but also
have different number of significant correlations in them. For example, vowels
A and bl form 9 and 12 correlations while the vowel /1 forms 29 correlations.

Specific features of the pronunciation of a certain vowel or name obviously
influence their perception under definite natural conditions. It is illustrated with
the correlation pleiades for three men names, see Figure 6, 7, 8.

Picture 9 represents correlation pleiades for color images of averaged values
of all the names. As you can see, there are multiple correlations with all weather
indices except the wind index. At the same time, pleiades for color images
and for emotional images obviously mismatch (Figure 4). It is probably caused
by the difference in cognitive processes at estimating the parameters of the
emotional image of names and at registering color association with the same
names. Thus, speech perception and the value shift phenomenon are influenced
by changes in the environment.



Adaptive changes in speech perception | 129

= =« Wonder

eeseseKindness

Melodicity e Strength

S91098

1,5

9L
¢Ie
YT
SLT
Sel
S99
¥ec
9T
61
1!
4!
'S
‘€ec
€T
€Sl
R
€8
€1
TSsT
T
TSl
T8
Tl

1250

(=3 (=3 (=3 (=3
vy v v v
S [=) =] [
.I.

1150

sajnuiw ‘Aep jo uoneing

(=3
v
o

(=3
Nal
el

'90°£0
'S0'TE
'S0've
'S0°LT
'SO'ET
'S0'90
'v0'6¢
70°S¢
v0'6T
o't
'v0'0T
'¥0°S0
'€0'6¢
e0'ce
'€0'ST
€011
'€0'80
€010
c0'se
co'ee
oSt
'¢0'80
0’10

/

J

/

>
(o]

w
—

>
—

w >

Do ‘danyerddurd J,

w
"

-10

-15

90°L0
SO°IE
'S0¥T
SO°LT
'SO'ET
'S0°90
v0°6T
v0'ST
06l
vO'TL
v0°01
v0°S0
€0°6C
€0°CT
€0°ST
€01
€0°80
€010
T0°ST
K41 x44
C0°S1
70°80
T0°10

Figure 5. Contingency of average estimates for all the names by male respondents and

changes in the day duration and temperature. See the text for details.
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p<0.05 —_ p<0.01

Pre-
cipitation

Melodi-
city

Figure 6. Correlation pleiades for the emotional image of the name Alexandr.

Keys: Kp — geomagnetic disturbance index, Smf — Solar magnetic field index, 10.7 — radio flux
index, G — tidal power index, W — solar activity index

p<0.05 —  p=001

p<0.001

Duration
of Day

Strength Sadness

Disgust

Figure 7. Correlation pleiades for the emotional image of the name Vladimir.

Keys: W — solar activity index, 10.7 — radio flux index, A — geomagnetic disturbance index
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Joy Wonder Rage [Peace] [ Fear ] [ Fatigue]
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Figure 8. Correlation pleiades for the emotional image of the name Svyatoslav.

Melodi-

Keys: A and Kp — geomagnetic disturbance indices, 10.7 — radio flux index, W — solar activity
index

It is known that music and speech are the fastest means for the persons to ad-
just to changes in their environment. Musical thinking correlates with the main
environmental factors. It is reasonable to suggest that the ethnic features of the
language, as well as its evolution, are also inseparably associated with natural
environment [4]. For instance, in extremely cold conditions in the north of
the Canadian Arctic one can die if he or she takes too deep a breath. This is
why, when learning the Eskimo language, one has to hold a pencil between the
teeth and try not to let it fall out while speaking [11]. Therefore, people, living
in different climate conditions develop languages with fundamentally different
frequencies of sounds.

Language plays a crucial role in the adaptation to climate, weather and other
ecological factors of the region where it has been developed. When the human
body resistance to environmental conditions approaches its limits, one of the
ways to sustain healthy functioning is switching to the language that aligns body
and nature and returning to the representational perception and designation
of the world, which was commonly found in ancestors. It explains the massive
tendency to speak native languages and to pick up local languages of the region
people live in [10].
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CONCLUSION

There are valid and significant adaptive changes in the parameters of images of
the names and vowels related to the time of the day and season and to weather
conditions. Correlation between changes in emotional and color images of men
names and in weather indices was discovered. Therefore, the value shift phe-
nomenon and the speech perception itself depend on environmental conditions.

The gender and diurnal chronotype influence on the manifestation of param-
eters of the multicomponent image of the name in regard to the time of the day
and weather conditions.
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