DJIEKTPOHHBIN XypHa E-journal

«CoBpeMeHHas 3apyOeKHast TICUXOJIOTHSI» “Journal of Modern Foreign Psychology”
2024. Tom 13. Ne 1. C. 47—57. 2024, vol. 13, no. 1, pp. 47—57.
DOI: https://doi.org/10.17759/jmfp.2024130104 DOI: https://doi.org/10.17759/jmfp.2024130104
ISSN: 2304-4977 (online) ISSN: 2304-4977 (online)
OBIIAA IICUXO0JIOTUA
GENERAL PSYCHOLOGY

Interpersonal Synchrony in Mentor-Mentee Dyads: An Analysis of Nonverbal
Synchrony and Trait- Empathy

Alena R. Vodneva
Sirius University of Science and Technology, Sirius, Krasnodar region, Russia
ORCID: https://orcid.org/0000-0003-0585-3603, e-mail: vodneva.alena.ruslanovna @gmail.com

Galina V. Oreshina
Sirius University of Science and Technology, Sirius, Krasnodar region, Russia
ORCID: https.//orcid.org/0000-0002-5955-6471, e-mail: oreshinagalina.kosm @gmail.com

Tatiana A. Kustova
Sirius University of Science and Technology, Sirius, Krasnodar region, Russia
ORCID: https.//orcid.org/0000-0001-8314-076X, e-mail: kustowatanya @gmail.com

Irina O. Tkachenko
Sirius University of Science and Technology, Sirius, Krasnodar region, Russia
ORCID: https://orcid.org/0000-0002-0406- 7400, e-mail: tkachenko.io@talantiuspeh.ru

Margarita M. Tcepelevich
Sirius University of Science and Technology, Sirius, Krasnodar region, Russia
ORCID: https.//orcid.org/0000-0003-0637-4532, e-mail: riks00022@gmail.com

Elena L. Grigorenko
University of Houston, Houston, TX, USA; Moscow State University of Psychology & Education, Moscow, Russia;
Sirius University of Science and Technology, Sirius, Krasnodar region, Russia
ORCID: https://orcid.org/0000-0001-9646-418 1, e-mail: Elena.Grigorenko@times.uh.edu

Interpersonal synchrony is a notable aspect of communication; it is evident at various levels, including nonverbal.
However, research on interpersonal synchrony in the workplace is limited in general and for mentoring in particular.
Empathy is essential for both interpersonal synchrony and mentoring. This study aims to investigate how trait-empathy
contributes to nonverbal synchrony in mentor-mentee dyads. Thirty-seven pairs were recruited from the Mentorship
Program and engaged in conversations on work and leisure topics. Empathy was assessed using The Empathy Quotient,
and nonverbal synchrony was measured via Motion Energy Analysis. A significant contribution of the mentee’s cogni-
tive empathy to the averaged head movement synchrony was found. Cognitive empathy enhances the mentee’s under-
standing of a mentor’s perspective and expectations through nonverbal cues, particularly facial expressions and head
movements. The relationship between cognitive empathy and nonverbal synchrony could be considered in mentoring
programs for pairing, as previous research has shown that synchronized dyads are more successful in achieving joint
outcomes. However, further research using other methods and a larger sample size is needed.
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nonverbal communication, nonverbal behaviors, Motion Energy Analysis, Empathy Quotient.

Funding. This work is supported by the Ministry of Science and Higher Education of the Russian Federation (Agreement No. 075-10-
2021-093; Project COG-RND-2104).

Acknowledgments. The authors would like to thank the Sirius Educational Center for assistance in finding participants for the study, and
D.V. Tkachenko, L.V. Korostelev, and S.D. Sukhorukov for their help in collecting and pre-processing video data.

For citation: Vodneva A.R., Oreshina G.V., Kustova T.A., Tkachenko 1.0O., Tcepelevich M.M., Grigorenko E.L. Interpersonal Synchrony
in Mentor-Mentee Dyads: An Analysis of Nonverbal Synchrony and Trait-Empathy [Electronic resource]. Sovremennaya zarubezhnaya
psikhologiya = Journal of Modern Foreign Psychology, 2024. Vol. 13, no. 1, pp. 47—57. DOI: https://doi.org/10.17759/jmfp.2024130104
(In Russ.).

CC BY-NC
47



Boouesa A.P., Opewuna I'.B., Kycmosa T.A., Vodneva A.R., Oreshina G.V., Kustova T.A.,

Tkauenxo U.O., llenesesuu M.M., [pucopenko E.JI. Tkachenko 1.0., Teepelevich M.M., Grigorenko E.L.
MeXJIMYHOCTHAsI CUHXPOHU3ALIMS B IMaaaXx. .. Interpersonal Synchrony in Mentor-Mentee Dyads: An Analysis...
CoBpeMeHHas 3apy0eskHasl [ICUXO0JIOTUSI. Journal of Modern Foreign Psychology.
2024. Tom 13. Ne 1. C. 47—57. 2024. Vol. 13, no. 1, pp. 47—57..

MeXITHYHOCTHASI CAHXPOHU3AIMS B IUAIAX «HACTABHUK—HACTABJISIEMbIii»:
AHanu3 HeBepOAJIbHO CMHXPOHU3AIMU U SMIIATHH

Booneea A.P.
Hayuno-mexuonoeuueckuii ynusepcumem «Cupuyc» (AHOO BO «Yuusepcumem “Cupuyc™),

nem. Cupuyc, Poccutickas Pedepayus
ORCID: https.//orcid.org/0000-0003-0585-3603, e-mail: vodneva.alena.ruslanovna @gmail.com

Opewuna I'.B.
Hayuno-mexnonoeuueckuii ynusepcumem «Cupuyc» (AHOO BO «Yuusepcumem “Cupuyc™),
nem. Cupuyc, Poccutickas Pedepayus
ORCID: https.//orcid.org/0000-0002-5955-6471, e-mail: oreshinagalina.kosm @gmail.com

Kycmoesa T.A.
Hayuno-mexnonoeuueckuii ynusepcumem «Cupuyc» (AHOO BO «Yuusepcumem “Cupuyc™),
nem. Cupuyc, Poccutickas Pedepayus
ORCID: https.//orcid.org/0000-0001-8314-076X, e-mail: kustowatanya @gmail.com

Trkauenxo H.O0.
Hayuno-mexnonoeuueckuii ynusepcumem «Cupuyc» (AHOO BO «Yuusepcumem “Cupuyc™),
nem. Cupuyc, Poccutickas Pedepayus
ORCID: https.//orcid.org/0000-0002-0406- 7400, e-mail: tkachenko.io@talantiuspeh.ru

Ileneaeeuu M. M.
Hayuno-mexuonoeuueckuii ynusepcumem «Cupuyc» (AHOO BO «Yuusepcumem “Cupuyc™),

nem. Cupuyc, Poccutickas Pedepayus
ORCID: https.//orcid.org/0000-0003-0637-4532, e-mail: riks00022@gmail.com

Ipueopenxo E.JL.
Xorocmonckuil ynueepcumem, Xotocmon, Texac, CIIIA;

Mockoesckuii eocydapcmeennbtil ncuxono2o-nedazoeuveckuil ynusepcumem (PIE0Y BO MTIIITY),
Mockea, Poccuiickas Pedepayus; Hayuno-mexnonoeuueckuil ynusepcumem «Cupuyc»
(AHOO BO «Yrnusepcumem “Cupuyc”™), nem. Cupuyc, Poccuiickas @Pedepauus
ORCID: https.//orcid.org/0000-0001-9646-4181, e-mail: Elena.Grigorenko@times.uh.edu

MeXIIMYHOCTHAsT CUHXPOHU3AlUsl — SIBJIEHUE COHACTPOWKM TOKa3aTesell yYaCTHUKOB B3aMMOJIEWCTBUS,
HabJII0IaeMoe Ha pa3IMYHbIX YPOBHSIX, BKJII0Uast HeBepOaabHbIi. MccnenoBaHUi MEXITMUYHOCTHON CMHXPOHU3A-
1LIMMA B KOHTEKCTe paboueil cpeabl KpallHe Majlo, a B KOHTEKCTE HAaCTaBHUYECTBA B TAKOU cpele — MpakKTUYEeCKU
HeT. [Ipenbiaynive uccaenoBaHNs YKa3blBalOT HA BAXKHYIO POJIb JUMYHOCTHBIX XapaKTepPUCTUK, a UMEHHO dMITaTUM,
Kak JIJIST MEXJIMYHOCTHOM CMHXPOHM3AIMK, TaK M IS HACTaBHUYECKMX OTHOIeHMi. Lleab maHHOi paboThl —
M3YyIUTh BKJIAJ OMIIATUM B HeBepOAJIbHYI0 CMHXPOHM3AIIMIO B IMalaX «HaCTaBHUK—HACTaBIsSIeMblii» B paboueit
cpene. B pamkax skCreprMMEHTaTbHOTO B3aUMOJCHCTBUSI YUaCTHUKU OOCYKIAaIU pabouyure CUTyallui U OOIIATUCh
Ha CBOOOIHYIO TeMy. DMITaTUsI OLleHUBaJach ¢ momolibpto onpocHrKa The Empathy Quotient, HeBepOanbHast CUH-
XpOHM3alMs — C MOMONIbIO MTporpaMMHoro obecriedeHusi Motion Energy Analysis. bbll oOHapyXeH 3HaYUMBbIi
BKJIaJT KOTHUTUBHOM 3MMATHU HACTABIIIEMOTO B YCPEIHEHHBIN ITOKa3aTeJIb CAHXPOHU3AIUN IBVDKEHUI B 00J1aCTH
roJioBbI. Pe3ybTaThl MOTYT OTpaXaTh BKJIaZ KOTHUTUBHOM SMITaTUM HACTABJISIEMOI0 Yepe3 aHaIu3 HeBepOaTbHbIX
CHUTHAJIOB HACTaBHMKA B X COHACTPOIKY, B YaCTHOCTU — BbIpaXKeHUE JULIA U ABVUKEHUS rojloBbl. OOHapyKeHHast
B3aMMOCBSI3b MOXET OBITh YUYTEHA B MpOrpaMMax HaCTaBHUYECTBA JUIS COCTABJICHUS Tap, TaK KaK Mpeablayliue
HCCJIeIOBaHMS YKa3bIBaIOT HAa YCMEIITHOCTh CUHXPOHU3UPOBAHHBIX TUAl B JOCTUKEHUU COBMECTHBIX PE3YJIbTaTOB.
HeobxonuMbl ganbHeIIMe UCCAeA0BaHUS C UCITOIb30BaHUEM APYTUX METOAOB OLEHKM SMMAaTUU U U3MEpPEHUE
CUHXPOHM3AIIMK Ha IPYTUX YPOBHSIX.

Karoueesvte caoea: MeXTMIHOCTHAS CHUHXPOHM3allMA, HeBep6aana9[ CHMHXpOHM3aluA, oMIIaTUA, HAaCTaBHUYC-
CTBO, MCXKJIMYHOCTHAd KOMMYHUKAIIMA, HeBep6aanaﬂ KOMMYHUKaNusA, HCB€p6aI[BHOC ITOBCOCHUC, Motion

Energy Analysis, Empathy Quotient.

®unancupoBanne. PaboTta BhIToHEHA MpU ToIep:kKe MUHMCTEpCTBA HAYKU W BhICIIero obpazoBaHusi Poccuiickoit Deneparuu
(Cornamenue Ne 075-10-2021-093; IMpoekt COG-RND-2104).
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BaaromapHocTu. ABTOpHI BhIpaxaroT OiaromapHoctb OGpasoBaresibHOMY LieHTPY «CHpHyC» 3a IMOMOINb B IIOMCKE YYACTHMKOB IS
uccaenoBanus, a takke /.B. Tkauenko, JI.B. Kopocrenena, C./I. CyxopykoBa 3a IOMOILb B cOOpe U MpeaBapuTeIbHOI 00paboTKe
BUICOIaHHBIX.

Jns muraTei: MeXIITMYHOCTHAS CHHXPOHU3AIMS B TUaaX «HaCTaBHUK—HACTaBJIsSIeMblii»: AHATN3 HeBepOAIbHOW CUHXPOHU3AIUU U
sMmaTuu [ DnektpoHHbI pecype| /A.P. Bonnesa, I'.B. Opemnna, T.A. KycToBa, T.O. Tkauenko, M.M. Llenenesuy, E.JI. 'puropenko //
CoBpemeHHas 3apyoexHas rncuxosorust. 2024. Tom 13. Ne 1. C. 47—57. DOI: https://doi.org/10.17759/jmfp.2024130104

Introduction dynamics, cultivated through consistent interactions
accompanied by IS.
Interpersonal synchrony (IS) is an important topic of Both the IS and mentoring literature emphasize the

inquiry in the field of interpersonal communication. IS, importance of empathy, but at this point, it remains unclear
a temporal attunement, occurs between participants dur- ~ what contribution the empathy of the mentor and mentee
ing interactions and can manifest itself at different levels  carry to their attunement. This study aims to examine the
[10; 1]. IS includes nonverbal synchrony, i.e., mirroring  interplay between nonverbal synchrony and both emotional
and moving in unison [7; 26]. It has been explored across  and cognitive aspects of empathy within the mentor-mentee
diverse forms of movements during ecologically valid dyads. We hypothesize that a high level of empathy of at
conditions, such as problem-solving and conversing, and  least one of the participants impacts nonverbal synchrony.
studies have shown that IS strengthens the relation  Studying a sample of workplace mentor-mentee dyads, we
between persons, enhances empathy and prosocial behav-  anticipate that understanding rather than empathizing
ior, and can increase cooperation [22]. However, research ~ serves the purpose of attunement due to the work-related
on IS in the workplace in general and on mentoring in  nature of interactions. So, we expect that the cognitive,
particular is limited [12]. The only study using a sample rather than emotional, component could influence attun-
of mentor-mentee dyads established no significant asso- ement more effectively.

ciation between IS and positive aspects of alliance or

outcomes [9]. We are interested in workplace mentoring,

which typically is structured hierarchically and focused Methods

on mutual respect for efficient skills and knowledge shar-

ing between more and less experienced co-workers [8; Participants

22]. Highly attuned mentorship is characterized by Thirty-seven pairs of mentors and mentees were recruit-

mutual sharing and commitment, as well as attention to  ed during five cycles of the month-long Mentorship Program
verbal and nonverbal cues [26]. It builds on affective ~ (MP) of the Sirius Educational Center (Sirius federal terri-
components of trust, affiliative bonding, and empathy tory, Russia). The goal of the MP is to assist novice curators
[14]. Both situational [23] and trait-empathy [6], essen-  (mentees) in adapting to their duties by obtaining the exper-
tial for interpreting nonverbal cues, have been shown to tise required for their positions as curators. Throughout the
promote and be enhanced by IS [25]. Empathy consists ~MP, mentees collaborate with experienced curators (men-
of cognitive and affective components as well as their  tors) in pairs. This system entails formal one-on-one men-
interconnectedness as a contemporary view [6]. Cognitive  torship in the workplace, which includes constant daily
component, which involves understanding another per-  paired work, problem-solving, and collaboration to achieve
son’s thoughts, contributes to the successful IS in dyads common goals.

of musicians [18]. Emotional component allows empa- All participants were screened for any history of neu-
thizers to consider and actively help their empathic tar-  rological and psychiatric diagnoses. They were instructed
gets. Thus, music intervention that incorporated syn- by the researchers about the study procedures and pro-
chronization enhanced children’s emotional empathy vided written informed consent along with consent to
[25]. Together, these components of empathy enable personal data processing. As a reward, each participant
individuals to coordinate their behavior with others in was given a gift card from a local bookstore valued at
real-time, leading to successful IS. 1500 Russian rubles.

In mentoring, empathy could serve as a “function of The data from two dyads were excluded from the analy-
how well mentors and mentees were able to internalize each ~ sis: one due to a technical problem with the equipment and
other’s experiences, to understand emotionally where the the second due to a participant’s health condition. The
other was coming from” [4, p. 11]. It fosters a healthy psy-  descriptive characteristics of the final sample are presented
chological environment by providing an emotional connec-  in Table 1. According to self-reported sex, the sample con-
tion between the mentor and mentee, which, in turn, helps  tains 21 same-sex female-female dyads and 14 opposite-
to normalize the mentee’s concerns and strengthen the sex dyads. Four mentors participated twice with different
bond [22]. It can elicit feelings of being “on the same boat”  mentees, and each such case was treated as a unique case
or “by [their] side” [4, p. 13], which is also a common for synchrony assessment. Participants in each dyad self-
phrase to describe a feeling of being in synchrony. Thereby, reported that they did not know each other prior to the
empathy serves as a base for regulation in mentoring joint work.
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Table 1
Descriptive characteristics of the sample
Mentors Mentees
All Female Male All Female Male
Sample size (n) 31 22 9 35 32 3
Age (M(SD) 23,9 (1,76) | 23,5(1,71) 24,8 (1,62) | 23,14 (2,11) | 22,96 (1,94) | 25 (3,46)
Incomplete higher Education (n) 3 2 1 18 17 1
Higher Education (n) 25 17 8 13 11 2
Specialized secondary or vocational Education (n) 3 3 0 2 2 0

Design and Procedure

This study was performed using a quasi-experimental
design to establish the characteristics of mentoring in a
natural environment that reflects mentor-mentee routine
social interaction within their workplace. During the first
half of the MP, the participants filled out questionnaires
regarding demographic information and empathy level. In
the final week of the MP, an experimental procedure was
conducted to collect video records of the interaction.

For the experiment, participants were invited to a room
at their workplace to sit face-to-face in two chairs set at an
angle of 90 degrees with a light-colored monochrome wall
background. Experimental interaction consisted of two
conditions. The first one involved a 10—15-minute prob-
lem-solving discussion (DIS) of complex work cases. The
second one was a S-minute free conversation (FC) on any
topic of interest except work issues.

Measures

Since being on the autistic spectrum is considered a
confounding factor for the ability to synchronize [22], we
selected a questionnaire designed to be sensitive to detect-
ing autistic features. The Empathy Quotient (EQ); [2]) is a
self-report empathy scale consisting of 60 items.
Respondents are asked to rank their level of agreement
with each item on a 4-point Likert scale (from “Strongly
agree” to “Strongly disagree”). The EQ consists of 20
filler questions to prime participants to consider empathy
(e.g., “I try to keep up with the current trends and fash-
ions”) and 40 questions that directly test empathy (e.g., “I
really enjoy caring for other people”). The Russian adap-
tation of the EQ was developed by [16], who, based on
previous research, identified three scales corresponding to
the elements of empathy: Cognitive empathy, Emotional
reactivity (Emotional empathy), and Social skills.
Cognitive empathy involves the ability to understand and
infer others’ mental states, Emotional empathy refers to
the tendency to experience emotions similar to those of
others, and Social skills involve the ability to respond
appropriately to others in social situations. A short
21-question variant of the Russian EQ has been shown to
be reliable, with a Cronbach’s alpha of 0,78, based on the
results of the study with 221 native Russian-speaking vol-
unteers (121 females) of various occupations with a mean
age of 24,9 years (SD=7,7). For our study, there were no
missing data. The EQ results were converted into raw
scores using Excel tables, following the endorsed three-

factor structure, transformed into raw scores, and aggre-
gated into scores by the scales.

The coordination of participants’ movements was evalu-
ated via a Motion Energy Analysis (MEA) software for
computerized video coding of motion dynamics [20]. The
MEA algorithm is based on the calculation of pixel changes
between neighboring frames in regions of interest (ROIs).
The video data recording at 25 frames per second was com-
pressed and divided by experimental conditions (DIS, FC).
Next, using MEA software, two ROIs were highlighted
manually for each participant (head, body) and automati-
cally analyzed (Fig. 1). These regions are most often high-
lighted to assess and compare nonverbal synchrony during
face-to-face communication [21].

Preprocessing and analysis of the MEA data was per-
formed in RStudio (ver. 2022.02.1) using rMEA package
(ver. 1.2.2, [15]). The data were read separately for each
paradigm divided by participant’s roles (Mentor, Mentee)
and ROIs (head, body). Preprocessing steps were performed
with default settings recommended by [15]: deleting outli-
ers, data filtering, and data rescaling and centering. The
indexes of nonverbal synchrony were then calculated via
window cross-correlation (WCC) analysis for simultancous
(without time lag, zero lag), as well as for averaged (across
the chosen frame of time lags, all lags) values.

Fig. 1. Example of an experiment setup with four predefined
ROIs: the mentor’s head (magenta) and body (cyan) and the
mentee’s head (red) and body (purple)

Analysis Strategy

For EQ, average scores and standard deviation were cal-
culated. Regarding nonverbal synchrony evaluation, there
was no homogeneity in the overlapping setting for the WCC
analysis [9]. Thus, we compared the results between differ-
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ent shifts of the overlap values using statistical tests for
dependent samples (Wilcoxon or t-tests based on Shapiro-
Wilk normality test results). The following settings for the
WCC analysis were applied: 5 sec. of the time lag between
time series data (lagSec); 30 sec. for cross-correlation win-
dow size (winSec); 10 sec. for overlapping steps between
windows (incSec). During WCC analysis, the data were
z-normalized and converted to absolute values. To verify the
obtained synchrony values, we created pseudo data (n = 35)
by shuffling the time series of participants while maintaining
their roles. This generated dyads of partners who did not
interact with each other. Then, the same analysis was com-
pleted. Real and pseudo data comparison was performed
separately for each condition, ROIs, and nonverbal syn-
chrony values using paired Wilcoxon or paired t-tests based
on data normal distribution test results.

Further statistical analysis was performed using RStudio
(ver. 4.3.0). Afterwards, ridge regression was employed to model
the relationship between nonverbal synchrony and empathy.
Only WCC scores within ROIs, conditions, and nonverbal syn-
chrony values that significantly differed from those of pseudo
dyads were utilized as dependent variables. The explanatory
variables included Cognitive and Emotional empathy scores.

Prior to analysis, we scrutinized the dataset for univari-
ate outliers, defined as values that surpass three standard
deviations from the mean. This led to the exclusion from the
analysis of one dyad due to extremely low mentee’s empathy
scores. Furthermore, in the data for the body ROI in DIS,
we identified outlier values for zero lag synchrony in one
dyad and all lag synchrony in another. Consequently, mod-
els using these dependent variables were constructed with
data from 33 dyads, while the remaining models considered
34 dyads. To improve pairwise linearity, dependent variables
were logarithmically transformed prior to modeling. Ridge
regression models were constructed for each dependent
variable using the semi-automatic calculation of the regu-
larization parameter proposed by the authors of the Ridge
package [5]. This approach was employed to identify the
most significant predictors, taking into account the correla-
tion among questionnaire scales and the limited sample size
relative to the number of predictors under consideration.
After identifying significant relationships, we further fitted
simple linear regression models to examine the relationships
between nonverbal synchrony and each of the predictors
specifically. Interaction terms were added to the equations
to capture the potential reciprocal influence between a
mentees’ and the mentors’ empathy levels.

Results

Among the participants, we observed a high level of gen-
eral empathy (24+£8,54 scores), with slightly higher scores
for mentees (25%6,65) than for mentors (22£9,92). Such a
tendency occurred for scales, too, so that mentees had
slightly higher performance (Cognitive empathy: 8+3,24;
Emotional empathy: 8+2,81) as compared to mentors
(Cognitive empathy: 7+3,97; Emotional empathy: 71£3,04).

51

For nonverbal synchrony analysis, according to a litera-
ture search, 0,1 sec. and 10 sec time stamps were chosen for
overlap settings comparison. 10 sec. overlap was accepted
for all variables due to the nature of the interaction and the
necessity of data analysis unification. The results showed no
significant differences in the WCC values for zero lag non-
verbal synchrony in DIS for both ROIs (head: V=353,
p=0,54; body: V=256, p=0,48) and in FC for head ROI
(V=325, p=0,88) and significant difference in FC for body
ROI (t,,=-2,33, p=0,026).

Relative to zero lag value, nonverbal synchrony in the real
dyads was significantly higher in body ROI in DIS compared
to the pseudo dyads (V=541, p<0,001). In head ROI in DIS,
as well as in body and head ROIs in FC, no significant differ-
ences were found between real and pseudo dyads nonverbal
synchrony values (V=343,5, p=0,65; t(34)=1,1, p=0,28;
V=374, p=0,19, respectively). For all lags values, nonverbal
synchrony in the real data was significantly higher in both
ROIsin DIS (body: V=565, p<0,001; head: V=461, p=0,016)
and only in head ROI in FC (t(34)=2,3, p=0,03) compared to
the pseudo dyads. Comparison of real and pseudo data in
body ROI in FC showed no significant differences (tz=0,15,
p=0,9). The four variables that showed significant differences
from pseudo dyads (zero lag synchrony for the body in DIS,
all lags head movement synchrony in FC, and all lags head
and body movement synchrony in DIS) were included in
further analyses as dependent variables. The study utilized
ridge regression to estimate coefficients for multiple-regres-
sion models, which included highly correlated empathy
scales as predictors. Out of the 16 simple regression models
examined, only one exhibited a statistically significant asso-
ciation between synchrony and empathy. Specifically, the
mentees’ Cognitive empathy emerged as a borderline signifi-
cant predictor of all lags head movement synchrony in FC
(B=0,03, p=0,06). The identified relationship was also con-
firmed through simple linear regression (B,=0,06, p=0,035,
R?, —0,104). The coefficients for the remaining predictors in
all other models were shrunk toward zero, indicating that
they did not have a statistically significant effect on any of the
dependent variables (all p>0,10).

To investigate the potential relationship between mentor
and mentee empathy as predictors of all lags head move-
ment synchrony, we examined the interaction terms in two
additional models. Mentees” Cognitive empathy was shown
to be a significant predictor after controlling for mentors’
Emotional empathy (B,=0,07, p=0,036, R2adj=0,088), but
not mentors’ Cognitive empathy (B,=0,06, p=0,068,
R?, dj=0,056). In both cases, no significant interaction was
detected (ps>0,05), indicating that the effect of one predic-
tor variable on all lags head movement synchrony does not
vary across different values of the other predictor variable.

Discussion
This study investigated how trait-empathy contributes to

nonverbal synchrony in mentor-mentee dyads in a work
context, as captured by a discussion of work-related issues
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and a free conversation. Only mentees’ Cognitive empathy
scores predicted the averaged head movement synchrony in
the in FC, with higher mentees’ Cognitive empathy scores
corresponding to increased attunement in informal com-
munication. Mentees’ Emotional empathy and the men-
tor’s Cognitive and Emotional empathy did not play a sig-
nificant role in predicting any kind of nonverbal synchrony
in both conditions and other ROIs.

Such results align with previous studies, which yielded
varying outcomes. For example, no significant relationship
was found between empathy and inter-brain IS in duets of
pianists, but at the same time, a significant negative correla-
tion with nonverbal synchrony was found in one of the
conditions [17]. However, in this study, participants were in
more controlled conditions, which may have affected the
extent to which empathic skills were displayed. Female
empathy was associated with an increase in psychophysio-
logical linkage during conversation [19], and an empathic
perspective was shown to enhance interpersonal coordina-
tion in duets [22]. Considering that physiological synchrony
serves as a proxy for experience sharing, stimulated by
visual and linguistic cues [3, 14], cognitive empathy likely
plays a critical role in attunement and interaction [24].
Given that, we hypothesize that mentees, eager to assimilate
their mentors’ experience, may express empathetic nonver-
bal cues like head-nodding [11].

The IS assessment method used does not assess facial
expressions but does record these changes along with head
and neck movements. A meta-analysis of 28 studies showed
a relationship between empathy and facial mimicry, but the
contribution of cognitive and emotional components
appeared to be equal [13]. However, the question of the
relationship between IS and mimicry remains open.

It should be noted that this study has a number of limita-
tions. First and foremost, our results should be considered
carefully due to the modest sample size. Secondly, using
EQ, we ensured our ability to spot any participants on the
autism spectrum but probably narrowed the spread of indi-
vidual differences. The significant relationship with the
averaged nonverbal value (all lags) may suggest limitations
in our analysis method, potentially affecting our ability to
fully assess dynamic attunement during reciprocal interac-
tion. Furthermore, we focused on simultaneous synchrony,
but it seems relevant to estimate the role of the leader and

KpaTkoe u3ioxkenue coaepKanusi CTaTbH
Ha PYCCKOM SI3bIKe

BBenenne

B nocaenHue necsATuneTuss MEXJIUUYHOCTHAsSI CUHXPO-
Huzauus (MC; interpersonal synchrony) craja 3HaUMMOI
TeMOI B 3apyOeXKHbIX MCCeIOBAHUSIX MEXJIUUYHOCTHOTO
B3aMMOJIECTBUSI, B TO XK€ BpeMsl OT€UeCTBEHHBIX paboT 00
3TOM $IBJIeHUU KpaitHe majio [1]. MC npeacTaBisieT coboii
COHACTPOWKY Pa3IMYHBIX MapaMeTPOB YYaCTHUKOB COLIM-
aJIbHOTO B3aMMOJEMCTBUS, TPOSBISIONIYIOCSI Ha TICUXO-
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the follower within the interaction. Considering future stud-
ies, it is important for mentoring research to assess empathy
in mentees before and after mentorship to test the hypoth-
esis of whether it develops within such interaction and to
compare pairs with low or high empathy scores in both
participants to close the gap in our knowledge about IS.

Conclusions

As a result of the analysis of the nonverbal synchrony of
mentor-mentee dyads during formal and informal commu-
nication conditions, a significant contribution of the men-
tee’s cognitive empathy to the averaged head movement
synchrony was found. No other significant relationships
were discovered. During communication, people tend to
mirror each other’s nonverbal signals. Cognitive empathy
enhances the mentee’s understanding of a mentor’s per-
spective and expectations through nonverbal cues, particu-
larly facial expressions and head movements being more
prominent and imitable. Micro-movements of the head
become significant, and synchronizing these movements
aids in maintaining mutual understanding.

Our findings suggest that mentorship programs could
benefit from training participants in cognitive empathy and
nonverbal cue recognition, enhancing mentor-mentee
interactions. Thus, a longitudinal experiment could be con-
ducted to examine this idea in intervention form. Moreover,
longitudinal studies can help fill a gap in knowledge about
the dynamics of IS within relationship development. The
findings also reflect that there is a relationship between
empathy and nonverbal synchrony that may be considered
when pairing members in mentoring programs, as previous
research indicates that synchronized dyads are more suc-
cessful in achieving joint outcomes [1; 22]. To test this idea
experimentally, participants could be paired based on their
level of empathy (high-high, low-low, high-low).
Furthermore, future research using other methods and
larger samples is needed. All in all, the measurement of IS
at the physiological and neuronal level, facial expression
analysis, and behavioral coding represent a great potential
for research. But the finishing touch for any of the suggested
study designs can be an added parameter of mentorship
quality or mentoring program effectiveness.

¢uzrosornyeckoM UM MoBeneHYecKoM ypoBHsx [1; 10].
IMocnenHuit MOXeT ObITH MPEACTaBIEH B BUIE CUHXPOHU-
3alUU IBUXKEHUN M Ha3bIBaThCSI HEBEPOAJTbBHOW CUHXPO-
Hu3auueit (nonverbal synchrony, [7; 20]).

MC crioco0CTBYyeT YKpeTIeHUI0 MEKIUUHOCTHBIX CBSI-
3eil, YCUJIMBAET dMITaTUIO, TTPOCOLMATIbHOE MTOBEAECHUE U
koonepauuio [22]. IIpu atom MC MoXeT KaK yCUJIMBaTh
CUTyaTUBHYIO sMMaTuIo (situational empathy, [23]), Tak 1
CMOCOOCTBOBAaTh PAa3BUTUIO SMIMATUM KaK YCTOWYMBOU
XapaKTepuCTUKHU (trait-empathy, [6]), a pa3BUTbIe SMIATH-
YecKHe HaBbIKM, B CBOIO O4Yepellb, CIOCOOCTBYIOT YCIIEellI-
HOM coHacTpolike [25]. DMMaTuio Kak JUYHOCTHYIO YEPTY
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MOXHO pa3IejuTh Ha JBa KOMITOHEHTA: KOTHUTHBHBIN
(cognitive empathy), cBSI3aHHBII C TIOHUMaHUEM BMOLIMIA
Ipyrux jgoaeit, u ap@eKTUuBHBINA, WIM 3MOLMOHAIbHBIN
(affective wm emotional empathy), KOTOpBIil TO3BOJISIET
MepeXruBaTh U pa3aeisaTh 3TH 3Molmu [6]. Belio mokasa-
HO, YTO KOTHUTUBHBI KOMIIOHEHT CITOCOOCTBYET yCIIEeII-
Hoit MC B auamax My3blkaHTOB [18], a My3bIKaibHas
VHTEPBEHIIUS C 3aJa4aMy Ha CUHXPOHU3AlMIO Pa3BUBAET
SMOLMOHATBHYIO AMIIATUIO y AeTeit [21].

OfHUM 13 KOHTEKCTOB, B KOTOPbI TAKXKE BHOCUT BKJIa/l
9MIIATUsI, HO KOTOPBII Ha TaHHBIA MOMEHT Majo U3y4YeH B
noje MC, gBisgeTcss HacTaBHUYECTBO (mentorship wim
mentoring, [8]). HacraBHuYeckre OTHONIEHUS] BOZHUKAIOT
npu 0JIU3KOM OOILIIEHUHN OMBITHOTO YYaCTHUKA (HACTABHUK;
mentor) ¢ MeHee OIbITHBIM (HacTaBlIseMbli, mentee [8;
14]). B HacTaBHMYECTBE MOTYT coyeTaThcsl (hOpMabHbIE U
HebOopMaJibHble CTOPOHBI OTHOLIEHUIA, YTO TTO3BOJISIET OlIe-
HUTh BKJIAl Pa3Iu4YHbIX (HAKTOPOB B KaXAyl0 U3 HUX.
DMIIaTvs B TAKUX OTHOUIEHUSIX TTO3BOJISIET TOCTUYb OI130-
CTU U I0BEpHs, CIIOCOOCTBYIOIIMX PA3BUTUIO B3aMMOOTHO-
IIEHUI U YCHIEITHOMY COLIMAIbHO-OMOLMOHAIBHOMY, KOT-
HUTUBHOMY U JIMYHOCTHOMY Pa3BUTHUIO HACTaBJIsieMoro [8§].
Onupasice Ha adeKTUBHbIE KOMIIOHEHTBl OTHOLIEHUI U
JIOBEPUTEIbHYIO CBSI3b [14], OHa MOXET CITYyXUThb «...(HyHK-
LIMell TOro, HACKOJIbKO XOPOIIIO HACTABHUK U HAacTaBJsie-
MBI CMOIJIM WMHTEPHAIM3UPOBATh TEPEXKUBAHUS APYT
JIpyra, SMOLIMOHAIBHO MOHSTh, OTKY 1A IPUILIeJT IpYroit» [4,
p. 11], 4To cMOCOOCTBYET CO3AAHMIO 310POBOI TTCUXOJIOTH-
yeckoil aTtMocdepbl M oOecrneyuBaeT 3MOLMOHAIBHYIO
cBsi3b [ 14]. CoHacTpoeHHbIE HACTABHUYECKUE IUATbI XapaK-
TepU3YyIOTCS B3aMMOIIOHMMAHUEM U YYaCTJIMBOCTBIO, a
Takke BHUMaHUEM K BepOaTbHbIM U HEBEPOATbHBIM CUTHA-
Jam Jpyr apyra [26]. Micxoast U3 aToro, MOXHO TIPEAIoJio-
JKUTb, YTO IMITATUS CYKUT OCHOBOW IS PETYJISILIMU TUHA-
MUKW HACTABHUYECTBA, KYJIbTUBUPYEMOIA Uepe3 mocenoBa-
TeJIbHOE B3aumoneiicteue u conpoBoxnawouiein MC.
HccnenoBanus, nocesuieHHsle MC Ha paboyem MmecTe B
1IeJIOM U HACTaBHUYECTBY B YACTHOCTU, — MaJIOUUCIIEHHBI
[12]. EnHCTBEHHOE MCCIeN0BaHKUE, MPOBEACHHOE HA CXO-
Kell BBIOOpKE, HEe OOHApYXWIO 3HAYMMOU B3aMMOCBSI3U
MEX1y HeBepOATbHOM CUHXPOHU3AIMEN, ATbTHCOM U MOKa-
3aTesIsSIMU pe3yJibTaTUBHOCTH [9].

Llens JaHHOTO HCCIEIOBAHUS 3aKJIIOYAETCS B U3yue-
HUU BKJIaJa KOTHUTUBHOTO U ah(hHEeKTUBHOTO KOMITOHEH-
ToB amnaTun B MC B nuamax «HaCTaBHUK—HaCTaBJIsie-
Mblil». MBI IpennoJiaraeM, 4YTo HATMYME BBICOKOTO YPOBHS
9MITATUU XOTS Obl y OJHOTO U3 YYACTHUKOB AUAIbI OyaeT
CIoco0CTBOBaTh 0OoJjice BBICOKOMY TokaszaTeno MC Ha
MOBEIEHYECKOM YPOBHE B BUJAE CUHXPOHM3ALMU JBUXE-
Huit. KpoMme 3T0ro, KOrHUTUBHbBIN, a HE SMOLIMOHAJIbHBII,
KOMIIOHEHT MOXeT Oosiee 3(p(PeKTUBHO BIUATH HA COHAa-
CTPOIKY BO BpeMsl paboyero B3auMOJeCTBUSI.

MeTtonpl

YyacTHUKaMU UCCAeA0BAHUST CTAJIM OIBITHBIE Kyparo-

pbI n CTaXXEphbl HAaCTaBHUYECKOM IporpaMMbl
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Ob6pazoBatenbHoro 1eHtpa «Cupuyc». Lleabp mporpaMmbl
3aKJTI0YaeTCsl B TIOMOIIM CTaKepaM B afanTallid K CBOUM
00s13aHHOCTSIM, TIOJTy4YeHUH HEOOXOAMMBIX 3HAHW I 1 HABBI-
KOB 4epe3 OOIlleHWe C OIMBITHBIMM KypaTopamu. JlaHHast
MporpaMmmMa OCYIIECTBIISIETCS B BUIE (POPMaTbHOTO HACTaB-
HMYECTBA HAa paboYeM MECTe C MHTEHCUBHBIM €XeTHEBHBIM
B3aMMOJICIICTBMEM B TeUeHME Mecsiiia. BeiOopKa ist aHaim-
3a cocTaBuia 35 [uaa HACTABHUKOB U HACTABJISIEMBIX B BO3-
pacte ot 19 no 28 net (52 xeHuMHbI). YeTBEpO HACTaBHU-
KOB TIPUHSLIV YJacTHe B UCCETOBAHUY IBAX/IbI C PA3HBIMU
HaCTaBJISIEMBIMU, U KaXKAbIM TAKOM CIydaid paccMaTprBasICs
KaK YHUKaIbHBIA 11 olleHku MC.

Bce yyacTHUKYM noanucanyi MHMOPMUPOBAHHOE coia-
cre ¥ TTOJIyYMJIU B KaUeCTBE BO3HATPaXKICHHSI TTOIapOYHbIE
KapTel HoMuHajgoM 1500 pyOseii. B TeueHue nByX MmepBbIX
HeJIeJIb IIPOrpaMMBbl YYaCTHUKY 3aTTOJIHWIIN ieMorpaduye-
CKYIO aHKETY M OINPOCHUK, U3MEPSIONINI YPOBEHb dMIIa-
Thuu. B mocnenHIo Hemenao MPOBOAWIACH IKCIIEPUMEH-
TaJgbHas TIpolieaypa, 3amuchiBaeMas Ha Buaeo. [lepBbIM
9KCHEPUMEHTATIBbHBIM YCIOBUEM OBLIIO 00CYXKIEHUE CI0X-
HBIX padOYUX CUTYallMii, BTOPBIM — CBOOOJHOE OOIIeHNE
Ha JIIo0y10 TeMy, KpomMe paboyrx BOIIPOCOB.

J17151 OLIEHKYW YPOBHS 3MITaTUU MCITOJb30BAJICST OTIPOC-
HUK «YpoBeHb conepexuBanust» (The Empathy Quotient,
EQ) [2], xoTOpbIit ObLT anTpOOMPOBAH HA PYCCKOS3BIYHOM
BBIOOPKE CO CXOXUMHU JeMOTpadUueCKUMU XapaKTepHu-
ctukamu [16]. JlaHHBIA OMPOCHUK BKIIIOYAET TPU IIKAJIBI:
KorautuBHas smmaTtusi, DMOIMOHAJIbHAS 2MIIaTUSl U
CouuanbHble HaBBIKU. B TaHHOM uccenoBaHUM paccMa-
TPUBAJIUCH TIEPBBIC JIBA KOMITOHEHTA.

Jns xonuuectBeHHON oueHkn MC ucnojib30Bajloch
nporpammHoe obecrieueHue Motion Energy Analysis (MEA
[20]), koTOpOE MO3BOJISIET OLIEHUTh HEBEPOATIBHYIO CUHXPO-
HM3allMI0 B 3aJlaHHBIX pernoHax MHTepeca (regions of
interest, ROIs). JIns1 aHaaM3a UCIOJIb30BaIMCh TaKMe Mapa-
MeTphbI, Kak BpeMeHHoli Jar (lagSec) — 5 ¢., OKHO Kpocc-
koppesauu (winSec) — 30 c., a TakxKe 1Iar Ajsl epeKkpbl-
s okoH (incSec) — 10 c¢. B kauectBe moka3zareneir MC
OBUTM BBHIOPAHBI CIIEAYIONINE 3HAYEHUSI KPOCC-KOPPESIIIUT
BPEMEHHBIX PSIIOB U3MEHEHMSI IBVDKEHUI YIaCTHUKOB: ZETr0
lag (4yuci0OBO BEKTOp, coAepXKallWii 3HaYEeHHE KPOCC-
Koppesaiuu 6e3 3aIep>KKU IS KaX/I0ro OKHa), OTpaxaro-
LKA aOCOTIOTHYIO COHACTPOMKY ABMKeHuIt; all lags (uucio-
BOW BEKTOp, coaepxkalluii cpeaHee 3HaueHUWe MO BCEM
3alepXKKaM MJI1 KaXAOro OKHa), MPeACTABISIONINN Kak
OTHOMOMEHTHYI0, TaKk M oTcpoyeHHylo MC. B kauecTtBe
PETMOHOB MHTEpeca paccCMaTPUBAIMCh TOJIOBA U TEJI0 000MX
YYaCTHUKOB, KaK Haubosiee MoIy/IsipHble 00JIaCTH IS OLIEH-
KU HeBepOaJbHOW CHHXPOHM3AIMU BO BpEMST OOIEHUS
JIALoOM K vy [21]. AHanu3 HeBepOaIbHOM CUHXPOHU3AUU
npoBoauics ¢ momoubto nmakera rMEA (ver. 1.2.2, [15]).

Pe3yabTaTsi
B CpC€AHEM, YYaCTHUKHU ITOKa3aJIn BBICOKU A YPOBCHDb

obuieit smmatuu (24+8,54 scores), mpuyeM y HacTaBJsie-
MBIX OH ObLIT HECKOJIbKO BhIIIE (2516,65), ueM y HacTaBHU-
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KOB (2219,92). IlogobHas TeHAeHIMS HAOII0naaach U 1O
OTJEJIBHBIM IIIKaJIaM OMpOCHUWKa. IJ1s1 TpOBEpKHU Cirydaii-
HOCTU COBIAJICHUS IBUXKEHUI TyTEM TIepeCTaHOBKU Bpe-
MEHHBIX PSIIOB Y9aCTHUKOB, KOTOPbIE HE B3aUMOJIEHCTBO-
BaJIX JIPYT C IPYTOM, HO C COXpaHEHHWEM MX poJieil, ObLIn
co3maHbl TrceBmonuanbl. [lokazaTenu CHHXpPOHM3AlMU B
peasIbHBIX IManax 3HAYUMO OTJIMYAJIMCh 10 CPAaBHEHUIO C
TICeBIOIMATAMU T10 TTapaMeTpy zero lag B perroHe Tesia Bo
Bpemst oocyxaenus (p<0,001), a Takxke napametpy all lags
B pErvoHEe TOJOBBI BO BpeMsl CBOOOMHOTO OOIIEHUS U B
obonx perrnoHax Bo BpeMs oocyxneHus (ps<0,05). Hns
OLIEHKM BKJaga KOMMOHEHTOB sMmnatuu B MC Obuia
WCTIONIb30BaHa PUIK-perpeccusi (peajn3oBaHa B TIaKeTe
Ridge [5]), mo3BossitolIas BBISIBUTH B3aUMOCBSI3U Tepe-
MEHHBIX TP HaJWYUW KOPPEIUPYIOIIMX MEXTy co0oi
MPEANKTOPOB (IIIKaJI OMPOCHUKA). B KauecTBe 3aBUCUMBIX
TMepeMEHHBIX B MOJIEJISIX BBICTYNaIM Te mapamerpsl MC,
JUISI. KOTOPBIX OBbUIM BBISIBJICHBI 3HAUYMMbBIE OTJIMYUS OT
rnceBaoauan. Pe3yiabTaThl ONMPOCHWMKA MO IIIKajgam
KoruutusHOl 1 DMOIMOHATBHON 3MIMATUW BKJIIOYATUCh
B MOJIEJTM B KaueCTBe MPEeINKTOPOB. 3HAUMMbIe B3aMOC-
BSI3W, BBISIBJIEHHBbIE NAHHBIM METOIOM, B JaJIbHEHIIeM
OBLTM OTIETHLHO PACCMOTPEHBI C TIPUMEHEHUEM IPOCTO
JIMHEHON perpeccuu. Pe3ysbraThl MOKa3ajiu, YTO TOJbKO
B YCJIOBUM CBOOOJHOTO OOIIIEeHUS HAOII0JaeTCsl 3HaUMMast
B3aMMOCBSI3b KOTHUTUBHOW 3MIIATUM HACTABJISIEMOTO C
nokasaresieM all lags B pernone untepeca ronossl (B,=0,06,
p<0,05, Rzadj=0,10).

TakuM 00pa3oM, KOTHUTUBHBIN KOMITOHEHT dMIIaTUN
HACTaBJIIEeMOTO BHOCUT 3HAUMMbIi BKi1an B MC nBYOKeHU
roJIOBbI B paMKax cBOOOJHOTo 001IeHus. Takue pe3yibTa-
THI COTJIACYIOTCSI C TIPEABIAYIIMMU HCCIENOBAaHUSIMU, B
KOTOPBIX ObUTA TOJIYYeHBI pa3Hble pe3ysibTaThl. He ObLIO
HaIEHO 3HAYMMOM CBSI3U MEXJY IMIIaTUEN U HEMPOHAIb-
Hoit MC B nysTax MUAHWCTOB, HO B OIHOM M3 YCJIOBUI
ObUTa OOHApyXeHa 3HaYMMasl OTpULIATEIbHAsT KOPPEISLIUS
C HeBepOaIbHOU cuHXpoHU3auueit [17]. A smmatus xeH-
IIMH ObUTA CBSI3aHA C YBEJIMUEHUEM TICUXO(U3NoIoTnie-
CKOIf CBS3U BO BpeMs pa3roBopa [19]. YuacTHuku naHHOrO

KUCCJIeIOBAaHUS HAXOAWJIUCh B 00jiee KOHTPOJIUPYEMBIX
YCJIOBUSIX, UYTO MOIJIO MOBJIUSITh HA CTENEHb MPOSIBICHUS
SMITATUYECKUX HABBIKOB. YUUTHIBAS, UTO CUHXPOHU3ALIUS
CJIY>KUT KOCBEHHBIM MOKa3aTejaeM OOMeHa OIbITOM, MO[I-
KPEIIsieMOTo BU3YaTbHbIMU U IMHTBUCTUYECKUMU CUTHA-
gamu [3; 15], KOTHUTUBHASI 3MMATUS, BEPOSITHO, UTpaeT
BaXXHYI0 pPOJIb B HACTpolike W B3aumonaeictsuu [24].
Hacrasnsiemble, umeroniye 0oJiee BHICOKUI ypOBEHb KOT-
HUTUBHOW 3MIIATUU, MOTYT OBITh MPEAPACITOIOKEHBI
BbIpaXkaTh SMIATUIO HEBEPOATbHBIMU CUTHAJIAMU, HATIPU-
Mep, KUBKOM TOJIOBHI [11], KOTOpBI B paMKax aKTUBHOTO
CIYIIAHUS CJIY>XXUT CUTHAJIOM MOHUMAHUSI WIM COTJacusl.
Hcnonb3yemblii Meton olieHku MC He olleHUBaeT Bblpa-
XKEeHUe JIWIa, HO (PUKCUPYET 3TU U3MEHEHUS BMECTe C
NIBIDKEHUSIMU TOJIOBHI M 1Ie. MeTaaHaim3 28 mcciiegoBa-
HUI TI0Ka3ajl CBI3b MEXIY 3MITaTUEel U MUMUKpPUEH, HO
BKJIaJ, KOTHUTUBHOTO Y 3MOLMOHAIBHOIO KOMIIOHEHTOB
okazajics paBHbIM [13], ogHAKO BOINPOC O CBSI3U MEXIY
MC 1 MUMUKpPUE OCTAETCSI OTKPBITHIM.

ITporpaMMbl HaCTaBHUYECTBA MOTYT BBIUTPAaTh OT pa3-
BUTHUS Y YYaCTHUKOB KOTHUTUBHOI 9MITATUU U CIIOCOOHO-
CTU paclio3HaBaTh HeBepOaIbHbIE CUTHAJBI. 17151 JaIbHE-
1Ieil MPOBEPKU STON TMITOTE3bl MOXET OBITh MPOBEIECHO
JIOHTUTIOMHOE MCCIEAOBAHUE C UHTEPBEHLIMEN. Pe3yabTaThl
TakXe CBUIETEIbCTBYIOT O HAIMYUU B3aUMOCBSI3U MEXIY
smmnatueit ¥ MC, 4yTo MOXeT ObITh YUYTEHO TIpU MOAO00pE
HACTaBHUYECKUX Map U IKCIEPUMEHTATBHO MPOBEPEHO C
MOMOIIIbIO pa3/ie/ieHus YYaCTHUKOB Ha TPYMIIbl B 3aBUCH-
MOCTU OT YPOBHSI 3MMAaTUU (BbICOKMIA—BBICOKUIA, HU3-
KUA—HU3KUIA, BBICOKUA—HU3KUI). I[loTeHumMan s
HCCleI0BaHU TIpeacTaBisatoT usmepenue MC Ha pusuo-
JIOTUYECKOM U MEXMO3TOBOM YPOBHSIX, aHAJIU3 BbIpaxe-
HUS JIUIa U TTOBEeHYECKOe KoaupoBaHue. JIOHTUTIONHbIE
HCCIIeOBaHUS TaKXXe CIIOCOOHBI BOCIIOJHUTH MpoOen B
3HaHUsX 0 fuHamuke MC B mpoiiecce pa3BUTUS OTHOILIE-
Huii. OIHAKO 3aBepUIAOIIMM IITPUXOM IS JIIOOOTO U3
MPEIOKEHHbBIX MCCAEIOBAHUN MOXET CTaTh JOMOJIHU-
TeJIbHBII TapaMeTp KauecTBa HaCTaBHUYECTBA Win 3 dek-
TUBHOCTU MPOrpaMMbl HACTABHUYECTBA.
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