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Abstract: Problem. In the field of human-robot interaction (HRI), despite the development of anthropomorphic robots
capable of initiating joint attention, it remains unclear how different types of cues (gesture+gaze vs. gaze only) and their
accuracy influence automatic human following and subjective evaluation of the interaction. Aim. To compare
the effectiveness of different types of cues from an anthropomorphic robot (pointing gestures combined with gaze and
gaze-only cues) in a task requiring joint attention, as well as to assess the influence of cue accuracy on participants’ behav-
iour. Methods. The study involved 43 students from RANEPA (Russian Presidential Academy of National Economy and
Public Administration): 38 females and 5 males aged 19 to 27 years (M=20.51; SD=1.82). The number of participant
movements following the robot’s cues and coinciding with the cue direction was evaluated to assess the effectiveness of
the robot’s cues in each condition. To study participants’ reactions to the cues after each task, a questionnaire based on
Danek’s metacognitive scales was used. Results. The results demonstrated the robot’s ability to imitate the process of joint
attention during problem-solving with the participant. The hypothesis regarding the greater effectiveness of robot cues
using pointing gestures combined with gaze and head movement compared to gaze-only cues was confirmed.
The hypothesis regarding the greater effectiveness of correct cues compared to incorrect robot cues was confirmed.
Conclusions. The robot’s ability to imitate the joint attention process during problem-solving with the participant was
demonstrated; participants paid attention to the robot’s cues and attempted to follow them in both correct and incorrect cue
conditions. However, in the condition with correct cues, the percentage of response attempts coinciding with the cue direc-
tion was significantly higher than in the condition with incorrect cues.
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INTRODUCTION

Contemporary research in the field of human-robot in-
teraction (HRI) is increasingly shifting focus from purely
technical aspects to considering the psychological charac-
teristics of the human as a full participant in joint activity.
The importance of this approach is confirmed by a system-
atic review by Morandini et al. (2025) [1], which showed
that adapting collaborative robots to human cognitive and
emotional states (attention, workload, stress) is becoming

Human development is characterised by a tendency to-
wards joint attention, defined as the ability to share and
direct attention to an object or event of common interest.
Joint attention is attention shared between two individuals.
It can be visual, auditory, or gestural. The development of
joint attention is facilitated by mechanisms such as imita-
tion, turn-taking behavior, and social referencing [2]. Inte-
grating the fundamental mechanisms of joint attention into
human-robot interaction represents an important task for

a key direction for improving the efficiency and safety of
joint work. The present study develops this line of research,
focusing on automatic mechanisms of joint attention in in-
teraction with a robot.

© Stolyarova A.N., 2026

robotics, especially for social robots: developing the robot’s
capacity for joint abilities with humans through visual at-
tention and self-assessment mechanisms, and the robot’s
response to the emotional context of joint attention events [2].
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However, most approaches to joint attention in robotics
require additional evaluation with real users. Human-
robot interaction (HRI) can be classified according to
several criteria: by task type (depending on the task
at hand), by robot morphology (depending on its appear-
ance and application area), by human attitude towards
the robot (positive or negative), by the level of joint in-
teraction between teams (depending on team composi-
tion), and by the roles of interaction between human and
robot (supervisor, operator, team member, programmer,
observer) [3]. To study joint attention processes in HRI,
methods of non-verbal communication are used: gestures
and gaze directions [4; 5]. Unconscious cognitive states
(load, attention) can be measured and used to optimize
collaborative work [6].

Considering approaches to using humanoid robot
agents in joint attention research, two main approaches
to the robots used can be distinguished. In more classical
studies, robot faces are presented on a screen or soft-
ware-based technical devices are used; the use of such
stimuli allows addressing the question of the role of hu-
man likeness and human-nature interaction in triggering
joint attention mechanisms [7]. That is, with the help of
artificial humanoid agents, we can test whether similari-
ty to humans is a decisive factor for engaging in joint
attention. In more interactive protocols with embodied
humanoids, the advantage of their use lies in overcoming
the problems of previous interactive protocols by offer-
ing superior experimental control on one hand, while
providing increased ecological validity and social pres-
ence on the other [8; 9].

According to data from [10], participants interacting
with a humanoid robot achieved better recognition
memory performance in the initiating joint attention
condition than in the responding condition. At the same
time, their study showed that human-human and human-
robot interactions did not lead to quantifiable differences
in recognition memory. Sometimes participants show
significantly better task performance with a robot com-
pared to a human [11]. Recent studies have shown that
embodied robots can effectively attract attention, alt-
hough the observed effects do not depend on whether
the robot is controlled by a human or artificial intelli-
gence [12]. Joint activity with a robot depends on
the influence of individual variability (strategy) and task
variability (complexity) on the quality of the outcome
(task success) and on human workload [13].

In most existing studies of joint attention, either gaze di-
rection [8; 9; 14] or various gestures [7; 15] are used to
attract participants’ attention. At the same time, it remains
unclear which type of interaction is more effective for per-
forming collaborative activity with a human. The literature
contains almost no empirical studies aimed at comparing
both methods of attracting human attention by a robot.
To investigate this problem, we studied the ability of
the robot’s non-verbal cues (pointing and visual) to influ-
ence the solution of matchstick algebra problems, facilitat-
ing or complicating the participants’ problem-solving pro-
cess through correct and incorrect cues.

The research question was whether the effectiveness
of the robot’s cues differs depending on their type (ges-
tures + gaze vs. gaze only) or the correctness of the pre-
sented cues.

The aim of the study was to compare the effective-
ness of different types of cues from an anthropomorphic
robot (pointing gestures combined with gaze and gaze-
only cues) in a task requiring joint attention, as well
as to assess the influence of cue accuracy on partici-
pants’ behavior.

METHODS

Sample

The study involved 43 students from the Russian Presi-
dential Academy of National Economy and Public Admin-
istration (RANEPA): 38 females and 5 males aged 19
to 27 years (M=20.51; SD=1.82). This sample is typical for
humanities students in higher education institutions.
The sample consisted of volunteers — students of RANEPA.
All participants signed written informed consent to partici-
pate in the study, including consent for video recording of
their behavior. Participants were informed that they could
withdraw from further participation in the experiment at
any time. The participants were not familiar with the tasks
presented. Participants received credit points in psychology
disciplines for participation in the experiment. Individuals
with vision not corrected to normal, motor impairments,
traumatic brain injuries, or cognitive function disorders
were excluded from the experimental sample. The study
was approved by the Minutes of the Meeting of the Com-
mission on Intra-University Surveys and Ethical Evaluation
of Empirical Research Projects No. 1/2026.

Equipment and materials

The study was conducted using the anthropomorphic
robot F-2 (Fig. 1) created by the staff of the National Re-
search Center “Kurchatov Institute”, Moscow, Russia. This
robot can be used to create and experimentally test strate-
gies of communication with humans through speech, facial
expressions, and gestures. The F-2 robot resembles cartoon
characters that do not look like humans but are emotional
and likable due to their gestures and facial expressions.
The robot demonstrates facial expressions, can turn its
head, and move its arms. The robot’s design is made as
simple as possible. The robot’s interface (face) is a 13 cm
(5-inch) monitor, which displays moving images of eyes
and mouth. The robot’s manipulators and neck are assem-
bled from Dynamixel AX-12A actuators. Each manipulator
can rotate and rise. The robot can rotate its head sideways,
raise and lower its head.

The robot’s operating voltage is 12 V. An external pow-
er supply unit is used to connect to a 220 V network.
The robot is controlled from a personal computer or laptop,
connecting via USB and HDMI cables, and is plugged into
a 220 V network using a power supply unit. The robot was
controlled by the experimenter using a laptop. The experi-
ment was recorded on camera.
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Fig. 1. Example of a matchstick algebra problem laid out in front of the robot
Puc. 1. Obpasey npumepa cnuueunoll aneedpul, 8bLI0NCEHHBIU NEPEO POOOMOM

Stimulus materials

The study employed modified Knoblich matchstick al-
gebra problems [16]. According to his classification, there
are four types of problems: 4, B, C, and D. Type 4 problem
is solved by relaxing the numerical constraint — an arithme-
tic operation (e.g., IV=III+III). Type B problem requires
relaxing the arithmetic sign constraint (the arithmetic opera-
tion sign cannot be changed: III=V+III). Type C problem is
solved by relaxing the tautology constraint (the form of
the equation is unchanged: II=III+III). Type D problem
involves relaxing the numerical constraint and chunk de-
composition (e.g., XI=III+III). Knoblich’s experiments con-
firmed that type 4 problems are easier to solve than type B
problems, which in turn are easier than type C problems;
type D problems are more difficult to solve than type A
problems [16; 17]. The study used modified types of match-
stick algebra problems for two-matchstick puzzles [18];
these are more complex tasks that allow assessing the effect
of joint attention imitation during the prolonged process of
solving each problem.

Each participant was presented with four matchstick al-
gebra problems [18]: IX=VIII-III (value-operator),
VI=IX+HV (hybrid), =XV (value), IX=XI+IX (tautol-
ogy). Solving each problem required moving two sticks.
Each of the presented problems could be solved in different
ways: the value-operator problem required changing both
the digit value and the arithmetic sign; solving the tautology
problem required creating a double equality, etc. The prob-
lems were laid out using physical counting sticks that the
participant could manipulate.

Instrumentation

A specially designed brief questionnaire was used
after each problem to assess the perception of interac-
tion with the robot. It consisted of four items, each rep-
resenting a statement rated on a 7-point Likert scale
(1 — “strongly disagree”, 7 — “strongly agree”). All ques-

tionnaire items were presented to participants as a list
with complete formulations.

Specific items and measured constructs:

1. Robot effectiveness: Statement: “The robot’s cues
were helpful in solving the problem.” A higher score re-
flected higher perceived usefulness.

2. Distraction from the robot: Statement: “The robot’s
actions or presence distracted me and interfered with my
concentration.” A higher score corresponded to a stronger
feeling of distraction.

3. Subjective problem complexity: Question: “How
would you rate the difficulty of the problem you just
solved?” (1 — “very easy”, 7 — “very difficult”).

4. Effort expended: Question: “How much mental effort
did you need to solve this problem?” (1 — “very little”, 7 —
“very much”).

The scales for assessing complexity and effort used bi-
polar descriptors, which is standard practice for measuring
metacognitive assessments. The questionnaire was present-
ed on paper immediately after completing each of the four
tasks. These items were formulated by the authors for this
study to directly assess key aspects of interaction identified
in the pilot study.

Procedure and design

The two-stick problems were presented to partici-
pants in four randomized conditions: correct gaze, incor-
rect gaze, correct gesture + gaze, incorrect gesture + gaze).
The types of cues were alternated across task types ran-
domly. Each type of cue was used throughout the solu-
tion of one of the four problems. Through cues, the robot
indicated the correct or incorrect side of the example
from which two counting sticks needed to be moved,
depending on the current condition.

Before the experiment began, participants were given
instructions for solving tasks with counting sticks. After
greeting the participant, the robot delivered the instructions:
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“You will solve matchstick moving tasks together with me.
You need to move two sticks so that the equality becomes
correct. Roman numerals must be laid out strictly according to
the template. (The Roman numeral template was placed next
to the participant). You have ten minutes to solve each task.
I will give you hints in different ways during the solution.”

The robot provided cues in different ways: every
30 seconds, the robot gave a cue depending on the current
condition: it provided correct gaze cues, incorrect gaze
cues, correct pointing gestures combined with gaze, and
incorrect gestures combined with gaze.

After the instructions were delivered, the participant
had the opportunity to ask any remaining questions to
the experimenter.

A countdown began, and the participant started solving
the problem. In the event of a correct solution to the prob-
lem, the participant was informed that they had solved
the problem correctly; in the absence of a correct solution,
the participant continued solving until the time elapsed.

Correct cues were the robot indicating the part of the equa-
tion from which the counting stick needed to be taken for its
correct movement. Incorrect cues were the robot indicating the
part of the equation opposite to the one from which the count-
ing stick needed to be taken for correct movement.

After each task, participants were asked to complete
a questionnaire of four questions to study subjective evalua-
tions of the robot’s cues.

Data analysis

Video data processing was carried out by two independ-
ent experts (the author of the paper and an external special-
ist in non-verbal communication). Participant gestures,
head turns, and gaze direction that coincided with or con-
tradicted the direction of the robot’s cue were recorded.

The consistency of expert assessments was evaluated
using Cohen’s kappa coefficient (k=0.87). A two-way anal-
ysis of variance (ANOVA) with assessment of between-
group effects in SPSS was used to compare participants’
non-verbal responses depending on the cue type (gesture or
gaze) and its correctness. Assumptions of normality
(Shapiro-Wilk test) and homogeneity of variances
(Levene’s test) were checked in advance; no significant
violations were found. Observations in the experiment are
independent of each other, and the dependent variable was
measured on an interval scale. The significance level was
set at p<0.05. Effect size was assessed using 12

Questionnaire data were processed as follows: mean
values and standard deviations were calculated for each
item. Internal consistency of the scale was checked using
Cronbach’s a coefficient (0=0.82). The same two-way
analysis of variance was used to compare scores under dif-
ferent conditions.

RESULTS

Behavioural data

Analysis of video materials tracking participant move-
ments in response to different robot cue types revealed that
participant movements in the direction of the robot’s cues

under the condition with correct pointing gestures com-
bined with robot gaze (M=5.84, SD=3.40) coincided most
often (90.15 % of all movements in this condition). Partici-
pants followed cues slightly less often under the correct
robot’s gaze condition (M=4.53, SD=3.15) — 80.05 %.
In contrast, under conditions with incorrect robot’s pointing
gestures combined with gaze (M=4.33, SD=3.47) and with
incorrect robot’s gaze (M=3.18, SD=2.91), participants fol-
lowed cues in significantly fewer cases, 59.51 % and
44.32 % respectively.

Participant movements contradicting the robot’s cues were
most frequent in the conditions with incorrect gaze (M=2.33,
SD=2.19) and with incorrect pointing gestures combined with
gaze (M=1.91, SD=2.64) — 45.60 % and 33.54 % of all move-
ments in each of these conditions. Meanwhile, in the condi-
tions with correct robot’s gaze (M=0.53, SD=0.83) and correct
pointing gestures combined with robot’s gaze (M=0.44,
SD=0.70), participant movements contradicted the cues in
significantly fewer cases, 11.82 % and 7.20 %. These data are
consistent with the hypotheses regarding the greater effective-
ness of robot cues using pointing gestures compared to cues
using gaze alone, and the greater effectiveness of correct cues
compared to incorrect ones.

Comparing the factors of cue type and cue correct-
ness using two-way analysis of variance (ANOVA),
it was found that the mean number of participant move-
ments in the direction of the cue differed significantly
between cue types (gaze only (M=3.86, SD=3.09) and
pointing gestures combined with gaze (M=5.08,
SD=3.49)): F(3,171)=6.103, p<0.01, n?p=0.035, and be-
tween correct (M=5.19, SD=3.32) and incorrect cues
(M=3.76, SD=3.24): F(3,171)=8.375, p<0.01, n?p=0.047.
Thus, participants followed correct cues more often and
preferred robot cues combining gaze direction and point-
ing gestures (Fig. 2).

Subjective ratings

Indicators of subjective evaluation of robot effective-
ness differed significantly depending on the cue type
(F(3,171)=9.745, p<0.01, n?p=0.05). According to
the questionnaire data, problems in the condition with
combined cues (gesturetgaze) were rated as more effec-
tive (M=4.36, SD=2.02) than in the gaze-only condition
(M=3.38, SD=2.13) (Fig. 3).

Notably, participants rated combined cues as more
effective even in the condition with incorrect cues (M=4.81,
SD=2.00).

Indicators of subjective evaluation of distraction caused
by the robot were not significant according to the question-
naire data, both in the conditions with combined cues (ges-
ture + gaze) (M=2.74, SD=1.96) and visual cues (M=2.55,
S$D=1.84) and in the conditions with correct cues (M=2.78,
S$D=1.82) and incorrect cues (M=2.51, SD=1.97) (Fig. 4).

Indicators of subjective problem complexity differed
significantly depending on the cue type (F(3,171)=12.889,
p<0.01, 1?p=0.07). According to the questionnaire data,
problems in the condition with combined cues (ges-
ture+gaze) were rated as more complex (M=4.55, SD=1.50)
than in the gaze-only condition (M=3.74, SD=1.46) (Fig. 5).
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Fig. 2. Proportion of participants’ movements in the direction of the robot’s cue (%) depending on cue type
(gaze / gesture + gaze) and cue correctness. Bars represent mean values, errors indicate standard deviations
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Fig. 3. Mean ratings of robot effectiveness according to the questionnaire (in points) depending on cue type
(gaze / gesture + gaze) and cue correctness. Bars represent mean values; errors indicate standard deviations
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Indicators of subjective evaluation of effort expended on
solving problems differed significantly depending on
the cue type (F(3,171)=17.467, p<0.01, n?>p=0.09). Accord-
ing to the questionnaire data, problems in the condition
with combined cues (gesture+gaze) were rated as requiring
more effort (M=5.02, SD=1.49) than in the gaze-only condi-
tion (M=4.02, SD=1.67) (Fig. 6).

DISCUSSION

The experimental results demonstrate that the robot’s
ability to attract joint attention depends both on the fact of
the cue itself and on its modality and correctness. The high-
est proportion of coinciding movements was observed un-
der conditions with combined cues (gesture + gaze), with
this effect being particularly pronounced for correct cues.

This indicates that multimodal signals are perceived as
more reliable guides.

The obtained data confirm that combined cues (ges-
ture+gaze) are significantly more effective for initiating
joint attention than gaze-only cues (Fig. 2). This aligns with
studies showing that multimodal signals are perceived as
more reliable [10]. Likely, the pointing gesture acts as
a spatial anchor that reinforces and clarifies the direction
indicated by the gaze. Interestingly, even incorrect combined
cues elicited more coinciding movements than correct gaze-
only cues (59.51 % vs. 80.05 %). This may indicate a priority
of the motor signal over the visual signal under conditions
of uncertainty. Subjective ratings of robot effectiveness
(Fig. 3) confirm that participants not only objectively fol-
lowed combined cues better but also perceived the interac-
tion as more successful. Participants rated the robot’s
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effectiveness significantly higher under conditions where
pointing gestures were combined with gaze compared to gaze-
only conditions (Fig. 3). The higher ratings of robot effective-
ness under conditions with gestures are likely related to
the fact that multimodal signals are perceived as more natural
and reliable, which is also supported by the objective indica-
tors of following the cues. Participants’ subjective ratings ap-
proximated actual success rates under the gaze conditions
(both correct and incorrect); under the combined cue condi-
tions, subjective ratings were opposite to the objective data, as
participants rated incorrect gesture cues even higher than cor-
rect ones. Thus, for further development of human-robot inter-
action design, it is necessary to improve the robot’s manipula-
tors, equipping them with fingers for greater precision and
localization of pointing gestures, as well as to enhance
the expressiveness of the robot’s eyes and the clarity of gaze
focusing on specific objects.

It can be hypothesised that the enhanced clarity of ges-
ture cues facilitated their perception and thereby attracted
more participant attention to the robot’s actions.

Despite the robot being a weak agent of joint attention,
capable of acting only within limited cue parameters, it
succeeded in imitating joint attention during interaction
with participants. Respondents rarely consciously distin-
guished between correct and incorrect cues, rating the robot
as a helpful assistant.

Our data show an interesting dissociation: although partici-
pants objectively followed incorrect cues almost as often as
correct ones, they subjectively rated the robot as a highly effec-
tive assistant. This aligns with the idea that orientation towards
social signals, such as gaze and gesture, is largely an automat-
ic, “implicit” mechanism [2; 12], which may not be accompa-
nied by conscious analysis of their correctness. Likely, partici-
pants did not realise the moment of error at the action level,
and their subsequent explicit evaluation was formed based on
the overall positive experience of interaction, rather than on
a step-by-step analysis of the success of each cue. As noted in
[12], the use of anthropomorphic robots often triggers precise-
ly this pattern: an automatic response to social signals is com-
bined with a persistent attribution of social qualities to the ro-
bot, including usefulness, even under conditions of imperfect
performance.

Our findings that participants followed the robot’s cues
without recognising their erroneousness are consistent with
recent research on automatic mechanisms of joint attention.
For instance, [19] demonstrated that after even short-term
collaboration, a robot’s hand begins to attract automatically
human attention, even without conscious control. This au-
tomaticity likely underlies the following of cues observed
in our study. Moreover, the connection identified by
the authors between the perception of robot competence
and the degree of attention shift explains why our partici-
pants, despite the robot’s errors, rated it as a helpful assis-
tant: the very fact of successful joint activity forms a posi-
tive image that influences subjective evaluation more
strongly than the analysis of individual failures.

Our results are consistent with studies [12; 20] that also
demonstrated the advantage of using embodied robots and
multimodal signals in HRI. The fact that participants rated
the robot as a helpful assistant despite its objective errors

may be related to the process of successful coordination and
adaptation of the robot (even imperfect) triggers positive
social mechanisms. As shown in the work by Ehrlich et al.
[21], even implicit neural signals of approval/disapproval
can be used to train robots, contributing to the formation of
an image of the robot as an “understanding” and, conse-
quently, useful partner.

The high rating of robot usefulness, despite its “errors”,
may be related to the interactive process itself (the robot
tries to help, looks, and points) eliciting a socially positive
attitude and attribution of “assistant” qualities [12]. How-
ever, we extended these findings by showing that the effect
persists not only in scenarios where the robot reacts to
the human but also when it acts as the initiator of joint ac-
tion. Conversely, our finding of no differences between
correct and incorrect cues in combined conditions regarding
participants’ subjective ratings of robot effectiveness,
distraction, subjective problem complexity, and effort ex-
pended (Figs. 3-6) does not align with data from [11; 14].
Participants in the study [11] performed better in solving
card-matching tasks in the condition with robot assistance
compared to the condition without robot assistance. Ac-
cording to [14], changes in participant behavior across dif-
ferent phases of joint attention are episodic. These discrep-
ancies may be related to the fact that respondents rarely
consciously distinguished between correct and incorrect
cues and attempted to follow all of the robot’s cues.

Indicators of subjective evaluation of effort expended on
solving problems in the combined gesture conditions, especial-
ly incorrect ones, were higher compared to the gaze conditions
(Fig. 6). This may be associated with the noisy movement of
the robot’s joints, which could periodically create a distracting
effect, which is consistent with data from [12].

Study limitations

1. Sample: The uneven gender distribution (38 women,
5 men) combined with the small sample size (V=43) does
not allow the results to be considered representative of
the general population. The academic motivation for partic-
ipation (course credit) may have influenced behavior.
It should be noted that participation in the experiment was
incentivized with course credits, which could have created
additional external motivation and potentially affected par-
ticipant behavior. Future studies should consider using al-
ternative forms of incentive or compare results with groups
participating voluntarily.

2. Interaction design: Remote control of the robot by
an operator (Wizard of Oz paradigm) did not reflect
the operation of a fully autonomous system and could have
introduced artificial delays.

3. Measurement methodology: Manual analysis of video
recordings for coding movements may contain subjectivity.
The absence of eye tracking does not allow precise conclu-
sions about participants’ visual attention.

4. Ecological validity: The use of a laboratory setting and
specific tasks (“matchstick puzzles”) may limit the generaliza-
tion of findings to real-world collaborative scenarios.

5. Technical artifact: The noise from the robot’s manipula-
tors, as noted in the discussion, was an uncontrolled variable
that may have influenced participants’ subjective ratings.
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Addressing these limitations in future research will allow
enhancing the validity and generalizability of the results.

Further research aimed at enhancing the imitation of
joint attention with a robot using simpler tasks of a different
type, such as non-insight puzzle-solving tasks like chess,
tangram, or logic puzzles, will help to better understand
the features of joint attention in the context of human-robot
interaction, assess the extent to which anthropomorphic
robots can imitate joint attention, and contribute to the crea-
tion of more human-centered embodied robots.

CONCLUSIONS

1. The study has experimentally demonstrated the pos-
sibility of imitating the joint attention process by an anthro-
pomorphic robot acting as an active initiator of interaction
during spatial problem-solving. This result directly con-
firms the achievement of the study’s aim.

2. The effectiveness of imitation significantly increases
when using multimodal cues (pointing gestures combined
with gaze and head direction) compared to unimodal cues
(gaze only), which is manifested both in objective behav-
ioral indicators and in participants’ subjective ratings.

3. Imitation of joint attention in HRI is meaningful for
humans: the effectiveness of following cues and their eval-
uation directly depend on their semantic correctness, indi-
cating the emergence of genuine interaction rather than
a simple reaction to movement.

4. The identified technical limitation (manipulator noise)
highlights the need to consider both the social and the ergo-
nomic component when designing such interactions.
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Annomayus: Ipodaema. B ob6nactu yenoBeko-podoTHoro B3aumosericteus (Human-Robot Interaction, HRI) Hecmotps Ha
pa3BuTHE aHTPONOMOP(HBIX POOOTOB, CIOCOOHBIX MHUIIMHUPOBATH COBMECTHOE BHUMAHHE, OCTAETCSl HESICHBIM, KaK Pa3fIMYHbIC
THIIBI TIOJICKA30K (PKECT+B3IISI VS. TOJIBKO B3IVIST) M UX MPABUIIBHOCTB BIMSIIOT Ha aBTOMaTHYECKOE CJIEIOBAHKE YEIOBEKA U €ro
CyOBeKTHBHYIO OlleHKy B3anmozeiicTus. Lleab. CpaBHUTE 3 (EKTHBHOCTh Pa3IMYHBIX TUIIOB ITOACKA30K aHTPOIIOMOP(HOIO
poboTa (yka3arenbHbIe )KECTBL, COBMEIIEHHBIE CO B3IVISIOM, M ITOICKA3KH TOJBKO B3MISIIOM) B 33/1a4€, TPeOyIoIel COBMECTHOTO
BHHMMaHHS, a TaKXKe OLIEHNUTH BIMSHUE NPaBIIHHOCTH MOJICKA30K HA MOBEEHNE UCTIBITYeMBbIX. MeToasl. B riccnenoBanmy npu-
s ydactre 43 cryneara PAHXUI'C: 38 neByrrek u 5 roHoMIe# B Bo3pacte ot 19 mo 27 mer (M=20,51; SD=1,82). KomaectBo
JIBIDKEHHUH FICTIBITYeMBIX, CICAYIONIHX 32 TIOACKAa3KaMi poO0Ta 1 COBITAIAFONIHX C HAIPABICHUEM TIOJICKA3KH, OLCHUBAINCH IS
oleHKH 3(p(HEeKTHBHOCTH MOJICKA30K pOOOTA B KAXKOM U3 YCIOBUIL. J{1si M3yueHus peakiiuy UCTIBITYeMbIX Ha TOJICKa3KH IOCIe
Ka)/101 3a71a41 MPUMEHSJICS ONIPOCHUK, CO3/IaHHBIN HA OCHOBE METAaKOTHUTUBHBIX 1IKall [lanek. Pesyawrarel. Pesynsrars no-
Ka3aJu, 4T0 CIOCOOHOCTh POOOTa MMHUTHPOBATH TIPOLIECC COBMECTHOTO BHMMAHMSI MPH PELICHUH 33/1a4 C UCHBITYeMbIM Oblia
JokazaHa. ['umore3a o Gomblieit 3pHEeKTUBHOCTH MOACKA30K PoOOTa C TIOMOIIBIO YKa3aTelIbHBIX JKECTOB, O0hSANHEHHBIX C TIe-
pEMeEIIeHHEM B3IIsIa U TOJIOBBI po0OTa, TI0 CPaBHEHHIO C MOJCKa3KaMu MOATBepAriIack. [ umoresa o Gonbuieit a3ddekTuBHOCTH
TIPaBUJIBHBIX TOJICKAa30K 10 CPABHEHHIO C HENPaBHIILHBIME IOJICKAa3KaMK poOoTa moaTBepawiack. BoeiBoabl. CriocoOHOCTH po-
60Ta IMHUTHPOBATH MPOLIECC COBMECTHOTO BHUMAHMS IIPH PEILICHUH 3a]1ad C UCIIBITyeMbIM ObLIa JIOKa3aHa, UCIIBITyeMble 00pa-
I BHUMaHKE Ha TOZICKa3KK po00Ta M CTAPaJIMCh CIIEZ0BaTh UM KaK B YCIIOBHMSIX NPABHUIIBHBIX MOJCKA30K, TaK M HETIPaBUIIb-
HbIX. OZIHAKO B YCJIOBHSIX C IPABJIGHBIMH MOJCKa3KaMHU MPOLEHT COBHANAIONINX 10 HANPABIICHHIO C TOICKa3KaMH MOIBITOK
pereHws ObUT 3HAYNTENHHO BBIIIIE, YeM B YCIIOBUSX C HETIPABIIILHBIMH TIOJICKa3KaMH.

Knroueenie cnoea: B3aumosericteue denoBeka u podora; Human-Robot Interaction; HRI; arTpomomopdusie pobo-
THI; COBMECTHOE BHUMAaHUE; MMOACKA3KH B3IJIAAOM M JKecTamH; MoAu(UIMpoBaHHEIE 3anaun KHOOMMXa; METaKOTHH-
THUBHBIE IIKaJbl [laHek

bnazooapnuocmu: Pabota BeIOTHEHA B paMKax rocyaapctBerHoro 3amanus HULL «KypuatoBckuit uncTuTYT». Paspa-
00TKa METOIMKHU, B TOM YHCIIE DKCIIEPHUMEHTAJIbHBIC YCIOBHS, )KECThl U CTPATErny OOLICHUS aHTPOIOMOP(HOro UHTEP-
(hetica OBLIO BBIOJHEHO B paMKax rocynapcrBenHoro 3aaanus HUL] «KypuyaroBckuii mHCTUTYT». CTaTHCTUYCCKUIA aHATTN3
pE3yJbTaToOB JKCHEPHMEHTA, BKIIIOYAIOIIMKA CpPaBHEHHS OKCIIEPUMEHTAJbHBIX YCIOBUI, aHaIM3 CyOBbEKTUBHBIX
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