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structure, regardless of word order (direct or inverted). 
If, however, heritage speakers prefer sentences with direct 
word order (due to the influence of the English language), 
only sentences like 1a (isomorphic mapping, direct word 
order) should be easier to process, while sentences like 1b 
(non-isomorphic mapping, inverted word order) should 
present greater difficulty. Additionally, by comparing 
two groups of heritage speakers with different degrees of 
mastery of the Russian language, we intend to examine 
how the choice of the processing strategy possibly changes 
with an increase in language proficiency.

Method
Participants
Thirty-six Russian-American heritage speakers (20 
females, mean age = 21.7, SD = 3.6) participated in the 
study. Their proficiency in Russian was assessed with an 
online Russian cloze test. Participants read a short story, 
in which every seventh word was deleted and replaced 
with a blank. They had to fill in the blanks by typing in the 
appropriate word in the grammatically appropriate form. 
The maximum number of correct responses was 25. Each 
accurate response received a score of 1, while inaccurate 
(semantically or grammatically inappropriate) responses 
or omissions received a score of 0. The scores were added 
up to yield a global proficiency score, which was on aver-
age 20.36 (SD = 3.6). The median score of 21 was used to 
split the participants into two groups of equal size: a group 
with a lower proficiency rating (cloze test score < 21), and 
one with a higher proficiency rating (cloze test score ≥ 21). 
The language proficiency of the participants in the for-
mer group roughly corresponded to the Intermediate 
proficiency level on the ACTFL (American Council on 
the Teaching of Foreign Languages) scale; proficiency of 
the participants in the latter group corresponded to the 

Advanced level.1 All participants signed an online consent 
form. Their participation in the study was voluntary.

Materials and Procedure
Stimuli consisted of 48 semantically reversible sen-
tences (e.g., Мальчик кладет сумку в коробку [Mal’chik 
kladet sumku v korobku, “The boy is putting the bag in the 
box”]) and 24 filler sentences with semantically irrevers-
ible constructions (e.g., Мальчик кладет яблоко в сумку 
[Mal’chik kladet yabloko v sumku, “The boy is putting the 
apple in the bag”]). The latter are considered semantically 
irreversible because the reversed construction is semanti-
cally implausible (e.g., Мальчик кладет сумку в яблоко 
[Mal’chik kladet sumku v yabloko, “The boy is putting the 
bag in the apple”]). All sentences were recorded by a female 
native speaker of Russian at a normal speaking rate. Half 
of the sentences used locative constructions (as in 1a and 
1b), and half of the sentences constituted instrumental 
constructions (as in  2a and 2b). Experimental sentences 
were counterbalanced across two presentation lists such 
that each participant saw only one version of the sentences 
(e.g., either 1a or 1b). Filler sentences were the same in the 
two presentation lists. Thus, each participant received 
48  pseudo-randomized sentences (24 experimental and 
24  filler sentences). The sentences were paired up with 
two color pictures, one picture depicting the target situ-
ation described in the sentence and the other one depict-
ing the opposite situation (see Figure 1). For example, for 
the sentence Мальчик кладет сумку в коробку [Mal’chik 
kladet sumku v korobku, “The boy is putting the bag in the 
box”], participants saw a sentence-congruent picture of 
a boy putting a bag into a box, and an incongruent picture 
of a boy putting a box into a bag.

1 The correspondence of the Russian cloze test scores to the ACTFL pro-
ficiency levels (based on the results of the Oral Proficiency Interview) was 
established for use in studies by Gor, Chrabaszcz, & Cook (2017a, 2017b).

Figure 1. An example of the stimulus pictures, for the sentence The boy is putting the bag in the box / The boy is putting in the box 
the bag (Picture B is correct). Reproduced with permission from: Chrabaszcz, A., Dragoy, O., Iskra, E., & Bergelson, M. (2015). [Compre-
hension of spatial constructions by healthy adults and patients with aphasia]. In E.V. Pechenkova & M.V. Falikman (Eds.) Cognitive science 
in Moscow: New research (pp. 216 – 220), Figure 1.
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The two pictures appeared on the computer screen 
while the stimulus sentence was presented auditorily. The 
task was to choose the picture that corresponded to the 
sentence. Participants were instructed to press the right 
shift key if they chose the picture on the right, and the left 
shift key if they chose the picture on the left. Reaction times 
were recorded from the onset of the audio file. After the 
participants made the decision, they pressed the spacebar 
to advance to the next trial. No feedback was provided 
after the training phase consisting of five trials, which was 
included at the beginning of the test phase for familiar-
ization purposes.

Results

A linear mixed-effects modeling approach was used to ana-
lyze reaction time data (lmer function in R (R Core Team, 
2015)); a generalized linear mixed-effects model was used 
to analyze error rate data (glmer function in R). The models 
included Motor Stereotype (isomorphic: MS+ or non-iso-
morphic: MS−), Proficiency (Intermediate or Advanced), 
and Type of Construction (Locative or Instrumental) as 
fixed factors, Subjects and Items as random factors, and all 
interaction terms. For the reaction time analysis, incorrect 
responses were removed. Reaction times were calculated by 
subtracting the duration of the sentence from the duration 
of the trial (from audio onset until the response button was 
hit). Descriptive statistics for reaction times and error rates 
are provided in Figure 2. The output of the mixed-effects 
models is provided in Table 1.

The outcome of the error rate analysis yielded 
a  significant effect for Motor Stereotype (β = 4.03, 
z = 3.66, p < .001) and the type of construction (β = 2.93, 
z = 2.62, p = .008) in the Intermediate proficiency group 
(Table  1), while no significant effect of Motor Stereotype 
or Construction was observed in the Advanced proficiency 
group (when the same model was examined with the 
intercept for the Advanced proficiency group). As evident 

from Figure 2, heritage speakers with Intermediate 
proficiency made more errors when they had to choose the 
picture corresponding to the instrumental constructions 
with isomorphic mapping between the inverted word order 
and the motor stereotype (MS+) (β = 4.03, z = 3.66, p < .001). 
The analysis of reaction time data corroborated this finding: 
participants with Intermediate proficiency in Russian took 
longer to respond to instrumental constructions with 
inverted word order which mapped onto the isomorphic 
motor stereotype (β = 1190, t = 2.15, p = .003). While no 
interactions were significant in the reaction time analysis, 
error rate analysis yielded significant two-way interactions 
for Motor Stereotype and Group (β = – 4.15, z = – 3.45, 
p < .001), Motor Stereotype and Construction (β = – 4.9, 
z = – 3.86, p < .001), Group and Construction (β = – 2.6, 
z = – 2.16, p = .03), and a three-way interaction for Motor 
Stereotype  × Group  × Construction (β = 4.51, z = 3.15, 
p = .002).

Discussion
The present study aimed to extend the predictions of the 
Isomorphic Mapping Hypothesis to the processing of loca-
tive and instrumental constructions by Russian-American 
heritage speakers with varying proficiency in Russian. The 
observed processing strategies employed by Russian-Amer-
ican heritage speakers are compared to those employed by 
monolingual English speakers (O’Grady & Lee, 2005) and 
monolingual Russian speakers (Dragoy et  al., 2015; 2016) 
reported in previous studies. O’Grady and Lee (2005) only 
compared locative sentences of type (1a) and instrumental 
sentences of type (2b), and found that while the there was 
no difference in the error rate pattern between the two con-
structions in a group of English-speaking adults without 
neurological disorders, agrammatic patients made more 
errors on instrumental constructions of type (2b) (with 
non-isomorphic mapping between the word order and the 
event). Similar studies on healthy and neurological popu-
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Figure 2. Mean proportion of errors (A) and reaction times (B). Error bars represent standard error. 
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lations of monolingual Russian speakers revealed that iso-
morphic mapping of meaning to syntax in sentences of types 
(1a) and (2a) usually helps participants to interpret these 
constructions faster and with greater accuracy (e.g., Dragoy 
et al., 2015; 2016). In comparison with previous studies, the 
results of the present study with Russian-American heritage 
speakers demonstrate that the effect of isomorphism was 
either negligible (for speakers with advanced proficiency 
in Russian) or reversed (for speakers with intermediate pro-
ficiency in Russian). Unexpectedly, heritage speakers with 
intermediate proficiency in Russian experienced most diffi-
culty with the instrumental constructions where the motor 
stereotype mapped onto inverted word order isomorphically, 
as in (2a), compared to the same constructions with direct 
word order and non-isomorphic mapping (2b). This find-
ing is especially interesting considering the existing contrary 
evidence that monolingual Russian pre-school children with 
lower proficiency (junior kindergarten group) prefer sen-
tences of type (2a) to type (2b) (Chrabaszcz, Ovsepyan, & 
Dragoy, 2017). This suggests that, while monolingual Rus-
sian children with still developing competency in Russian 
rely on non-linguistic strategies (motor stereotype) for com-
prehension of instrumental constructions and benefit from 
isomorphic mapping of meaning to syntactic structures, 
heritage speakers with low proficiency in Russian weigh the 
word order cue to a greater extent than the motor stereo-
type. We explain this difference in performance as inter-
ference from the English language, which acts as a source 
of transfer strategy (Jarvis & Pavlenko, 2008; Odlin, 1989; 
Pavlenko & Jarvis, 2002; Ringbom, 2007). English does not 

carry as many morphological distinctions as Russian, which 
leads heritage speakers of Russian to lose sensitivity to cer-
tain grammatical markers, such as case inflections. Mor-
phological simplification has been observed in a number 
of studies on heritage language acquisition (e.g., Isurin & 
Ivanova-Sullivan, 2008; Polinsky & Kagan, 2007), and some 
researchers even argue that low proficiency heritage speak-
ers only have two case forms: unmarked (corresponding to 
the nominative) and marked (based on the accusative case) 
forms (Polinsky, 1997). In the face of such morphological 
reduction, the potential compensatory strategy for under-
standing and expressing syntactic relations between words 
in a sentence is reliance on the word order. In English, word 
order is not as flexible as in Russian, which is why a fixed 
word order becomes “a staple feature of heritage language 
grammar” (Polinsky & Kagan, 2007). While knowledge of 
morphology was not overtly tested in the present study, the 
existing literature suggests that it is possible that the Russian-
American heritage speakers who participated in our study 
also have a reduced case system and may not take advantage 
of the inflectional marker of the instrumental case (-oj/-om, 
in the singular) to exploit the isomorphic mapping between 
the corresponding event structure and the linguistic word 
order. As a result, they rely on the word order cue and mis-
takenly apply English rules of assigning thematic roles dur-
ing the processing of Russian sentences. Thus, the first noun 
following the verb in (2a) could be perceived as a theme, not 
as an instrument. The observed difference in performance 
on instrumental versus locative constructions supports this 
interpretation. Instrumental case markings in Russian are 

Table 1. Outcome of the Mixed Effects Models for Error Rate and Reaction Time as Dependent Variables (Fixed Effects Only)

ERROR RATE

Fixed Effect Coefficient SE z p

Intercept: MS–, Intermediate, Instrumental – 5.30 1.11 – 4.81 < .001*

MS+ 4.03 1.10 3.66 < .001*

Advanced 2.23 1.19 1.88 .060

Locative 2.93 1.11 2.62 .008*

MS+ ×Advanced – 4.15 1.20 – 3.45 < .001*

MS+ × Locative – 4.90 1.27 – 3.86 < .001*

Advanced × Locative – 2.60 1.20 – 2.16  .030*

MS+ × Advanced × Locative 4.51 1.43 3.15  .002*

REACTION TIME

Fixed Effect Coefficient SE df t p

Intercept: MS–, Intermediate, Instrumental 1755 437 88 4.01 < .001*

MS– 1190 553 165 2.15  .003*

Advanced – 469 586 120 – 0.80 .420

Locative 179 521 123 0.34 .730

MS– × Advanced – 1145 701 1452 – 1.63 .100

MS– × Locative – 507 765 147 – 0.66 .510

Advanced × Locative 29 682 1361 0.04 .970

MS– × Advanced × Locative 39 981 1412 0.04 .970

Note: * indicates significant model outcome at the .05 level

http://www.cogjournal.org/
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acquired later in life compared to other cases (Ceitlin, 2000), 
and therefore they present more difficulty for heritage speak-
ers. This causes them (especially speakers with lower profi-
ciency levels) to ‘look for’ and rely on additional cues, such as 
word order, to help interpret sentence meaning. We observe 
that the mechanisms underlying the processing of instru-
mental constructions in early childhood undergo changes 
under the influence of the subsequently learned language. In 
general, the present study questions the predictions of the 
Isomorphic Mapping Hypothesis. Heritage speakers, at least 
those with a lower proficiency in the heritage language, are 
more sensitive to syntactic cues (word order) than seman-
tic cues, including the isomorphic mapping of the syntactic 
structure and the representation of the event that it denotes.
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Stimuli
We created eight categories of artificial objects to use as 
stimuli. Half of them were accompanied by labels (mean-
ingless syllables), while the other half remained nameless. 
We call these two groups of categories “with labels” and 
“without labels”.

We suppose that the provided labels would have 
a  strong link with the corresponding categories, because 
participants would use those labels to perform the task. 
Even if participants could come up with their own labels 
for objects, we considered them to be a category with 
a label that have a weak link with the corresponding 
category, because those self-made labels are not necessary 
to complete the task and, as we noticed, self-made labels are 
not stable in time. Participants could change them during 
task performance.

For each category, the form of the objects was 
a  categorical feature (it was the same for all objects in 
a  particular category) and its colors were individual 
features. We used two color sets, each consisting of seven 
colors: one set we used during training, and the other we 
used during the search. Therefore, in the search task, there 
were seven objects in each category.

Procedure
Our study consisted of two stages. The first stage was pre-
paratory. In this stage, participants needed to acquire new 
categories and to link half of them to the provided labels. 
Participants were shown a set of animations where objects 
and their labels (if an object had one) were presented.

To check whether participants had acquired the new 
categories and associated half of them with the provided 
labels, we asked participants to complete a test trial after 
a set of sixteen animations. In the test task, participants were 
presented with eight objects on a screen simultaneously 

(one per each category) and were asked to write down the 
objects’ labels (if they had any) in a special blank space. The 
test task contained two trials. If a participant made at least 
one mistake in at least one test trial, he/she needed to go 
back to the preparatory level to watch the animations one 
more time. Animations could be demonstrated up to three 
times. If it was not enough to complete a test trial correctly, 
participants were excluded from the experiment.

Participants who completed the test trial correctly 
went on to the second stage, where they performed 
a  visual search task. See Figure 1 for the structure of the 
trial. In Experiment 1, a target was designated by picture. 
In Experiment 2, a target was designated by a picture and 
its label at the same time. If a target had no label, it was 
designated by two pictures: a big one, and a small copy of it 
beneath the big one in the same place where a word would 
appear for targets with labels (see Figure 1).

Objects on the search screen were organized in 
a  pseudorandom order. The target was always located on 
the invisible circle and distractors were organized in the 
following way: one vertical half of the screen (left or right) 
was occupied only by labeled distractors, with non-labeled 
distractors on the opposite half of the screen. Thus the target 
was always surrounded by distractors of one type, with either 
strong or weak links. Participants were asked to respond to 
which side of the screen they found the target: the left or 
the right. We did not vary the set size. Each search screen 
contained 14 objects: 1 target and 13 distractors, belonging 
to the previously learned categories. The reason for such 
organization of the display was the following. We supposed 
that the difficulty of the task would force our participants 
to use not only visual features of the objects, but also 
additional sources of information, including the strength 
of the objects’ link with their category labels. According to 
Duncan and Humphreys (1989), a search would be easier 

Exp 1. A target is designated
by picture only

Exp 2. A target is designated
by both picture and label

2 s 3.5 s until response 2 s

Where is the target?
left right

Where is the target?
left right

Figure 1. Trial structure for Experiments 1 and 2.
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when distractors are similar to each other. Therefore, using 
more than one distractor per category should increase the 
efficiency of the search. Since we needed to keep the total 
number of categories used for the experiment relatively 
small and at the same time keep the search challenging, we 
used all stimuli categories in the same display.

Results
The distribution of reaction times was skewed to the left, so 
a natural logarithm of the reaction times was computed and 
used for the subsequent data analysis.

We analyzed the effect of the factors Target Type 
and Distractor Type on natural logarithm of reaction 
time using a repeated measures ANOVA. The analysis 
revealed a  significant interaction of factors Target Type 
and Distractor Type (types: with or without labels) in 
both experiments; F (1,  25) = 25.8, p < .001, η2

p = .508 and 
F (1,  25) = 41.8, p < .001, η2

p = .63, correspondingly. In 
Experiment 1, the effect of neither factor reached signif-
icance: F (1,25) = 0.04, p = .84; F (1,25) = 0.061, p = .81, 
correspondingly. In Experiment 2, however, Target Type 
demonstrated a significant influence on natural logarithm 
of RT F (1,  25) = 6.15, p = .02, η2

p = .197, while Distractor 
Type did not: F (1, 25) = 2.07, p = .163. Figure 2 and 3 show 
the results for Experiments 1 and 2, correspondingly. Error 
bars express 95 % confidential intervals. According to our 
results, in both experiments the search for a target with 
a label is faster when it is located among distractors with 
labels, than among distractors without labels. Also, the 
search for a target without a label is faster when it is located 
among distractors without labels, than among distractors 
with labels.

In order to determine how the method of target 
designation influences search performance, we conducted 
an additional analysis wherein we combined data from the 
two experiments and repeated the analysis with the method 
of target designation as an additional between-subject 
factor. Our rANOVA revealed a significant effect of Target 
Designation Method F (1, 50) = 11.27, p < .001, η2

p = .184. 

However, there was no significant interaction of  all three 
factors (Target Type, Distractor Type, Method of  Target 
Designation) F (1, 50) = 0.104, p = .75. No interactions 
of the Target Designation Method with either Target Type 
(F (1, 50) = 3.39, p = .072) or Distractor Type (F (1, 50) = 1.25, 
p = .207) were found.

Discussion
Our results demonstrate that participants perform a search 
task faster if the target is located among the distractors that 
have the same strength of the link with their category labels. 
According to our hypothesis, objects with a strong link with 
their category labels would have some processing advan-
tage. They would facilitate a search of a target with labels 
among distractors without labels, and disrupt a search of 
a target without labels among distractors with labels. How-
ever, our results demonstrate that there is no such pattern 
for objects with strong and weak links with their category 
labels. In the contrary, the search time depends on the con-
sistency of target type and the type of distractors around it. 
Therefore, we can conclude that the evidence does not sup-
port our hypotheses.

However, our results suggest do that the strength of an 
object’s link with its category label could influence search 
performance. When participants search for a target, they 
firstly examine objects with the same strength of the link 
with their category labels. And if they do not find a target 
among them, they go to the other half of the screen and 
continue searching. In this case, both the type of target 
and type of distractors influence search performance. 
We  cannot yet say how exactly the strength of the link 
with their category labels influences our attention. Does it 
influence the initial deployment of attention torward objects 
with the same strength of the link with their category labels, 
or does this influence occur in later stages of information 
processing? An eye tracking methodology might help to 
answer this question in future research.

We also expected that designation of a target by a label 
should facilitate the processing of objects labels, which 
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Figure 2. Mean natural logarithm of search time 
in Experiment 1. Error bars represent 95 % 
confidential interval.

Figure 3. Mean natural logarithm of search time 
in Experiment 2. Error bars represent 95 % 
confidential interval.
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should force our participants to use this information during 
search performance. According to Vales and Smith (2015), 
labeled targets should be found faster than those without 
an onscreen label. However, according to our results, the 
opposite happens. Participants search for labeled targets 
longer than for non-labeled targets.

In addition, participants in the second experiment 
performed the search slower than in first experiment, even 
for non-labeled targets. It is possible that the designation 
of targets by labels influenced the entire task performance. 
Our participants report that it is hard to recall an object by 
its label. And the objects themselves have unusual shapes 
which cannot easily be described by words, so perhaps this 
inhibition of search time of labeled objects is caused by 
a verbal overshadowing effect (Schooler & Schooler, 1990). 
However, why the search times decreased for non-labeled 
targets remains unclear. Future research should explore this 
question.

Another direction of our future research will concern 
the investigation of the effect we demonstrate here using 
natural categories. The categories we used in the present 
study had only two features, shape and color, while 
natural categories have plenty of them. So our categories 
that we used here could be different from natural ones. 
Furthermore, the usage of artificial categories forced our 
participants to use their own labels for those categories. To 
eliminate this, and also to figure out whether our partic-
ipants use labels during their searches, we need to conduct 
an additional study with natural categories as the stimuli.

Conclusions
Our results suggest that the strength of an object’s link with 
its category label influences visual search performance. Our 
participants performed a search task faster when the target 
was located among the distractors having the same strength 
of the link with their category labels as the target. However, 
designating targets by their labels increased search times, 
probably because of an overshadowing effect. Although our 
results were inconsistent with our initial hypotheses on how 
the strength of the objects’ link with their category labels 
might guide visual search, we obtained strong evidence that 
such guidance exists.
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Влияние связи объекта 
с его категориальным 
названием на успешность 
его зрительного поиска
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Аннотация. Внимание в зрительном поиске может управляться не только зрительными признаками объек-
тов, но и категориальной информацией, например абстрактностью или конкретностью категориальных назва-
ний. Однако категориальные названия объектов могут быть в разной степени связаны с обозначаемыми катего-
риями. Эта связь может быть сильной, например когда мы знаем название категории и активно его используем. 
Также эта связь может быть слабой, когда мы не знаем названия категории и используем для ее обозначения более 
общие слова. Данное исследование посвящено тому, как на успешность зрительного поиска объекта влияет сте-
пень его связи с категориальным названием. Мы ожидали, что объекты (цели и дистракторы) с сильной связью 
со своими категориальными названиями будут обрабатываться быстрее и привлекать наше внимание. Основываясь 
на этом, мы предположили, что поиск цели, обладающей сильной связью со своим категориальным названием, будет 
быстрее, чем поиск цели, обладающей слабой связью с категориальным названием. В то же время поиск среди дис-
тракторов, обладающих сильной связью с названиями, будет дольше, чем среди дистракторов, обладающих слабой 
связью с названиями, вне зависимости от того, цель с каким типом связи необходимо найти. Степень связи объек-
тов (целей и дистракторов) с их названиями варьировалась как внутрисубъектный фактор и задавалась на первом 
(подготовительном) этапе нашего исследования. На этом этапе испытуемые осваивали новые категории искусствен-
ных объектов и запоминали названия (заданные экспериментатором) для половины из них, в то время как вторая 
половина объектов оставалась без названий. Полученные нами результаты показывают, что в обоих эксперимен-
тах испытуемые выполняют поиск быстрее, если цель находится среди дистракторов, которые в той же степени, что 
и цель, связаны со своими категориальными названиями. Хотя полученные результаты не подтверждают выдвину-
тые гипотезы о том, каким образом степень связи объекта с его категориальным названием может направлять наш 
зрительный поиск, полученные результаты свидетельствуют в пользу того, что информация о степени связи катего-
рии с ее названием все-таки участвует в управлении вниманием в зрительном поиске.
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Abstract. Investigating links between theory of mind (ToM) and behavioral control in children advance our understanding 
of socialization and the development of self-regulation processes. The present study explores relations between ToM and 
behavioral control in children of primary school age. The Hanoi Tower task (1), Kogan task of combining attributes (2), 
the ABC of Mood task (3) and a series of neuropsychological tasks (4) assessed behavioral control. A visual perspective 
understanding task (1), false belief understanding task (2), understanding of intentions in a situation of deception (3), and 
reading mind in the eyes task (4) assessed ToM. Thirty children participated in the study (M age = 7.10 years, 20 males). 
We found that ToM does not correlate with behavioral control. It is likely that at primary school age, ToM and behavioral 
control become more differentiated and independent from each other, compared to earlier childhood ages. Moreover, the 
lack of interrelation between ToM and behavioral control might be a result of the dynamics of development: ToM in general 
is developed by the age of 6 – 7 years, while behavioral control continues to develop intensively at this age.
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Introduction
Links between theory of mind (ToM) and self-regulation are 
extensively investigated in psychology (Carlson &  Moses, 
2001; Hughes, 1998; Perner, Lang, & Kloo, 2002). Various 
possible interactions were found between ToM and self-
regulation during development (Carlson, Moses, & Breton, 
2002; Jahromi & Stifter, 2008, Benson et  al., 2013). How-
ever, the mechanisms of the interactions between ToM 
and behavioral control are not fully understood. ToM is 

the ability to attribute to other people mental states differ-
ent from our own and the ability to consider these states as 
the cause of another person’s behavior (see the review by 
Baron-Cohen, 2000). According to most researchers, this 
understanding of the difference between one’s own mental 
world and those of other people begins to develop in chil-
dren after 4 years of age (see the review Sergienko et  al., 
2009). By the end of preschool, children more clearly appre-
ciate complex mental states such as beliefs, desires and 
knowledge that allows them not only to predict and explain 
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the behavior of other people, but also to manipulate their 
own behavior, influencing representations of reality.

Behavioral control is a psychological level of self- 
regulation. It organizes human mental resources for goal 
achievement and provides an opportunity of goal-directed 
behavior. Three components of behavioral control can be 
distinguished: cognitive control, emotional control and 
control of action (Sergienko, Vilenskaya, & Kovaleva, 
2010). It is important to note that, unlike the conceptually 
similar notion of executive functions, behavioral control 
is not limited to cognitive regulation but represents the 
unity of all regulatory components (Vilenskaya, 2016). 
Behavioral control rapidly develops during preschool and 
early school years.

A transition period of adaptation to a new environment 
or activity, such as the period of a child’s adaptation to 
school, provides an important opportunity to trace the 
continuity of the development of ToM and self-organi-
zation of one’s behavior during this period. Understanding 
the development and interaction between ToM and 
behavioral control and their roles in children’s adaptation 
to school life allows researchers to increase the efficiency of 
schooling and socialization and to develop ways to improve 
and accelerate the adaptation process.

The most likely suggestion is that the intercon-
nection between ToM and executive functions (which is 
closely tied to behavioral control, especially to its cognitive 
component) should be bidirectional. According to Kloo 
and Perner’s research (Kloo & Perner, 2003), the process 
of training the understanding of false beliefs (one of the 
key aspects in ToM) improves the 3-to-4-year-old child’s 
ability to complete tasks on executive functions and vice 
versa. Evidence from the literature is not very consistent, 
especially the data about school children and adolescents. 
For example, a predictive relationship between ToM and 
the executive functions (cognitive flexibility) is observed 
among 7  to  12-year-old children while controlling for 
age, vocabulary, working memory and inhibition (Bock, 
Gallaway, & Hund, 2015). Lagattuta, Sayfan and Blattman, 
in their research (2010), note that the success in completing 
tasks of ToM among 4 to 9-year-old children is connected 
to individual differences in other executive functions: verbal 
working memory and inhibitory control. However, in a 
sample of children aged 8.5 years, with and without attention 
deficit hyperactivity disorder (ADHD) (Charman et  al., 
2001), a correlation between executive functions and ToM 
was found in typically developing children but when age and 
intelligence were factored out, the two constructs were no 
longer significantly correlated. According to another study 
(Austin, Groppe, & Elsner, 2014) made on a large sample 
of 6 to 12-year-old children (more than 1,500 participants), 
longitudinal research showed that the executive functions, 
namely working memory and cognitive flexibility, are more 
likely to predict the development of ToM than vice versa.

All of these facts demonstrate that the development of 
ToM is impossible without the simultaneous development of 
the regulative function that we refer to as behavioral control 
(Sergienko, Vilenskaya, & Kovaleva, 2010). We focused 
our attention on the investigation of the mechanisms 
of interaction and mutual development of ToM and 
self-control (considering it as behavioral control, a psycho-
logical level of self-regulation). Our research was conducted 

in terms of the system-subject approach (Sergienko, 2011). 
This approach combines the propositions of the system-
evolutionary and subject-activity approaches.

Our understanding of “subject” here is close to that 
of S. L. Rubinstein: subject is a qualitatively certain way 
of self-organization and self-regulation of the human 
(Rubinstein, 2003). The subject is always individual and 
is considered as a source and a cause of activity and of 
his own behavior. One of the main ideas is a continuity 
of development. All stages of human development are 
interrelated and interdependent.

 Within this approach, ToM is considered as 
a cognitive function, while behavioral control is considered 
as a regulative function of a subject. This allows us to 
clarify questions about a subject’s genesis, to take a step 
forward toward explaining the basis of socialization and 
to identify the formation mechanism of self-regulation. In 
the framework of the system-subject approach, Sergienko 
mentions that the search for empirical evidence of the 
relationship between behavioral control and ToM should be 
carried out through analysis that covers the development of 
the united system of mental organization and realization of 
one’s own activity and interactions (Sergienko, Lebedeva, & 
Prusakova, 2009). Hence, our task was to find a relationship 
between indices of ToM and behavioral control among the 
primary school aged students.

In our previous research conducted among children 
between the ages of 3 and 6 years (N = 44; Vilenskaya 
&  Lebedeva, 2014) we found several links between ToM 
and behavioral control during this period. There was a link 
between the control of actions and predictors of ToM, as 
well as one between emotional control and ToM. Thus, 
in the present study we expected to discover some links 
between behavioral control and ToM among older school 
children as well.

Method

Participants
Thirty children attending the first year of primary 
school participated in our study (age range 6.6 – 8.1  y.o., 
M = 7.10 y.o., SD = 4.7 y.o., 20 boys (66.7 %)). The children 
were recruited in two schools in Moscow.

Measures
To estimate cognitive control we used Kogan’s task of com-
bining attributes (Bleyher & Kruk, 1986) and the “Tower 
of Hanoi” puzzle (Bull, Espy, & Senn, 2004). Kogan’s task 
examines a child’s abilities to focus, shift and maintain 
attention. During this task a child is asked to sort and count 
cards with different geometric shapes by different colors 
(with a preliminary series in which the child just counts the 
cards). The cards are sorted first by color, then by shape, 
and in the final series a child must put them in a special 
table considering both color and shape. The experimenter 
records the times for each series and the number of mis-
takes in counting and/or sorting.

The “Tower of Hanoi” is a well-known puzzle, 
frequently used in psychological research on  problem 
solving. It consists of three rods and a number of disks 

http://www.cogjournal.org/


http://www.cogjournal.org/


http://www.cogjournal.org/


http://www.cogjournal.org/
http://dx.doi.org/10.3389/fpsyg.2014.00655


Galina A. Vilenskaya & Evgenya I. Lebedeva Theory of Mind and Behavioral Control

www.cogjournal.org

34

The Russian Journal of Cognitive Science Vol. 4, Issue 4, December 2017

Psychology and Psychiatry, 42 (2), 241 – 251. doi:10.1017/
s0021963001006643

Belopolskaya, N. L. (2008). The ABC of Mood. Emotional-commu-
nicative game for children 4 – 10 yr. Moscow: Kogito-Centr. 
(In Russian).

Benson, J. E., Sabbagh, M. A., Carlson, S. M.,  & Zelazo, F. D. 
(2013). Individual differences in executive functioning 
predict preschoolers' improvement from theory-of-mind 
training. Developmental Psychology, 49 (9), 1615 – 1627. 
doi:10.1037/a0031056

Bleikher, V. M., & Kruk, I. V. (1986). Patopsikhologicheskaia diag-
nostika [Patopsychological diagnostics]. Kiev: Zdorove. 
(In Russian).

Blijd-Hoogewys, E. M. A., Van Geert, P. L. C., Serra, M.,  & Min-
deraa, R. B. (2008). Measuring theory of mind in children. 
Psychometric properties of the ToM Storybooks. Journal of 
Autism and Developmental Disorders, 38 (10), 1907 – 1930. 
doi:10.1007/s10803-008-0585-3

Bock, M. A., Gallaway, K. C.,  & Hund, A. M. (2015). Specifying 
links between executive functioning and theory of mind 
during middle childhood: Cognitive flexibility predicts 
social understanding. Journal of Cognition and Development, 
16 (3), 509 – 521. doi:10.1080/15248372.2014.888350

Bull, R., Espy, K. A.,  & Senn, T. E. (2004). A comparison of per-
formance on the Towers of London and Hanoi in young 
children. Journal of Child Psychology and Psychiatry, 45 (4), 
743 – 754. doi:10.1111/j.1469-7610.2004.00268.x

Carlson, S. M.,  & Moses, L. J. (2001). Individual differences in 
inhibitory control and children’s theory of mind. Child Devel-
opment, 72 (4), 1032 – 1053. doi:10.1111/1467-8624.00333

Carlson, S. M., Moses, L. J.,  & Breton, C. (2002). How specific is 
the relation between executive function and theory of mind? 
Contributions of inhibitory control and working memory. 
Infant and Child Development, 11 (2), 73 – 92. doi:10.1002/
icd.298

Doherty, M. (2008). How children understand others' thoughts and 
feelings. N. Y.: Psychology Press.

Golovej, L. A., & Rybalko, E. F. (Eds.). (2001). Praktikum po voz-
rastnoi psikhologii [Practical course on psychology of aging]. 
St. Petersburg: Rech. (In Russian).

Happé, F. G. (1994). An advanced test of theory of mind: Under-
standing of story characters' thoughts and feelings by able 
autistic, mentally handicapped, and normal children and 
adults. Journal of Autism and Developmental Disorders, 
24 (2), 129 – 154. doi:10.1007/bf02172093

Hughes, C. (1998). Executive function in preschoolers: Links with 
theory of mind and verbal ability. British Journal of Devel-
opmental Psychology, 16 (2), 233 – 253. doi:10.1111/j.2044-
835x.1998.tb00921.x

Hutchins, T. L., Bonazinga, L. A., Prelock, P. A., &  Taylor, R. S. 
(2008). Beyond false beliefs: The development and 
psychometric evaluation of the Perceptions of Children’s 
Theory of Mind Measure — Experimental Version 
(PCToMM-E). Journal of Autism and Developmental 
Disorders, 38 (1), 143 – 155. doi:10.1007/s10803-007-0377-1

Jahromi, B. L.,  & Stifter, C. A. (2008). Individual differences in 
preschoolers' self-regulation and theory of mind. Mer-
rill-Palmer Quarterly, 54 (1), 125 – 150. doi:10.1353/
mpq.2008.0007

Kloo, D.,  & Perner, J. (2003). Training transfer between card 
sorting and false belief understanding: helping children 
apply conflicting descriptions. Child Development, 74 (6), 
1823 – 1839. doi:10.1046/j.1467-8624.2003.00640.x

Lagattuta, K. H., Sayfan, L.,  & Blattman, A. J. (2010). Forgetting 
common ground: Six- to seven-year-olds have an overinter-
pretive theory of mind. Developmental Psychology, 46 (6), 
1417 – 1432. doi:10.1037/a0021062

Lebedeva, E. I., Talanova, N. N.,  & Sergienko, E. A. (2012). The 
role of psychometric intelligence in preschool children 
understanding of the social world. Psikhologicheskie Issle-
dovaniya, 26 (5), 3 – 3. (In Russian). Retrieved from http://
psystudy.ru/index.php/eng/2012v5n26e/758-lebedeva26e.
html.

Mukhordova, O. E., & Shreiber, T. V. (Eds.). (2011). Progressivnye 
matritcy Ravena: metodicheskie rekomendatcii [Raven Pro-
gressive matrices: methodical recommendations]. Izhevsk: 
Udmurt University. (In Russian).

Perner, J., Lang, B., & Kloo, D. (2002). Theory of mind and self-
control: More than a common problem of inhibition. Child 
Development, 73 (3), 752 – 767. doi:10.1111/1467-8624.00436

Rubinstein, S. L. (2003). Bytie i soznanie. Chelovek i mir [Being and 
consciousness. Man and the world]. St. Petersburg: Piter. (In 
Russian).

Sergienko, E. A. (2011). Sistemno-subektnyi podkhod: obos-
novanie i perspektiva [System-subject approach: Grounds 
and perspectives]. Psychological Journal, 32 (1), 120 – 132. 
(In Russian).

Sergienko, E. A., Lebedeva, E. I., & Prusakova, O. A. (2009). Model 
psikhicheskogo v ontogeneze cheloveka [The theory of mind in 
human ontogenesis]. Moscow: Institute of psychology RAS. 
(In Russian).

Sergienko, E. A., Vilenskaya, G. A., & Kovaleva, Y. V. (2010). Kon-
trol povedeniia kak funktciia subektnoi reguliatcii [The behav-
ioural control as subject regulation]. Moscow: Institut psik-
hologii RAN. (In Russian).

Vilenskaya, G. A. (2016). [Executive functions: Nature and devel-
opment]. Psychological Journal, 37 (4), 21 – 31. (In Russian).

Vilenskaya, G. A., & Lebedeva, E. I. (2014). [The development of 
understanding of mental world and behavioral control in 
preschool age]. Psikhologicheskie Issledovaniya, 38 (7), 5 – 5. 
(In Russian). Retrieved from http://psystudy.ru/index.php/
eng/2014v7n38e/1076-vilenskaya38e.html.

Yirmiya, N., Erel, O., Shaked, M., & Solomonica-Levi, D. (1998). 
Meta-analyses comparing theory of mind abilities of indi-
viduals with autism, individuals with mental retardation, 
and normally developing individuals. Psychological Bulletin, 
124 (3), 283 – 307. doi:10.1037/0033-2909.124.3.283

http://www.cogjournal.org/
http://dx.doi.org/10.1017/s0021963001006643
http://dx.doi.org/10.1017/s0021963001006643
http://dx.doi.org/10.1037/a0031056
http://dx.doi.org/10.1007/s10803-008-0585-3
http://dx.doi.org/10.1080/15248372.2014.888350
http://dx.doi.org/10.1111/j.1469-7610.2004.00268.x
http://dx.doi.org/10.1111/1467-8624.00333
http://dx.doi.org/10.1002/icd.298
http://dx.doi.org/10.1002/icd.298
http://dx.doi.org/10.1007/bf02172093
http://dx.doi.org/10.1111/j.2044-835x.1998.tb00921.x
http://dx.doi.org/10.1111/j.2044-835x.1998.tb00921.x
http://dx.doi.org/10.1007/s10803-007-0377-1
http://dx.doi.org/10.1353/mpq.2008.0007
http://dx.doi.org/10.1353/mpq.2008.0007
http://dx.doi.org/10.1046/j.1467-8624.2003.00640.x
http://dx.doi.org/10.1037/a0021062
http://psystudy.ru/index.php/eng/2012v5n26e/758-lebedeva26e.html
http://psystudy.ru/index.php/eng/2012v5n26e/758-lebedeva26e.html
http://psystudy.ru/index.php/eng/2012v5n26e/758-lebedeva26e.html
http://dx.doi.org/10.1111/1467-8624.00436
http://psystudy.ru/index.php/eng/2014v7n38e/1076-vilenskaya38e.html
http://psystudy.ru/index.php/eng/2014v7n38e/1076-vilenskaya38e.html
http://dx.doi.org/10.1037/0033-2909.124.3.283


Российский журнал когнитивной науки, 2017, том 4, № 4, стр. 29 – 36 35

www.cogjournal.ruРоссийский журнал когнитивной науки декабрь 2017, том 4, № 4
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Аннотация. Исследование связей между моделью психического и контролем поведения у детей позволит продви-
нуться как в понимании основ социализации, так и в изучении развития саморегуляции. Данная работа посвящена 
поиску взаимосвязи между показателями модели психического и контроля поведения у детей младшего школьного 
возраста. Для оценки контроля поведения применялись методика совмещения признаков, «Ханойская башня», тест 
детской тревожности, «Азбука настроения» и ряд нейропсихологических проб. Модель психического оценивалась 
при помощи задач на понимание визуальной перспективы и на понимание неверных мнений первого и второго 
порядка, а также методики для изучения понимания намерений в ситуации обмана и теста «Понимание менталь-
ных состояний человека по выражению его глаз». В исследовании участвовали 30 детей (М = 94 мес., 20 мальчиков). 
Не было обнаружено взаимосвязи между показателями модели психического и контроля поведения. Видимо, в млад-
шем школьном возрасте функции саморегуляции и социального понимания дифференцируются, и если в раннем 
детстве они обуславливали одна другую, то с возрастом становятся более независимы друг от друга. Также отсут-
ствие взаимосвязей может быть результатом различной динамики их развития: модель психического в общих чер-
тах складывается к 6 – 7 годам, а контроль поведения продолжает интенсивно развиваться.
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Abstract. We investigated the interaction of academic self-concept and emotional self-efficacy with positive and negative 
feedback effects in anagram solving. Two groups of respondents participated in the research: 131 students aged 12 to 15 and 
124 adults aged 18 to 37. All participants were randomly divided into three groups. They solved anagrams with positive/
negative feedback or without any feedback. The students also filled out an Avrora-s questionnaire and Emotional Self-Efficacy 
Scale. The results showed that the positive feedback condition enhanced anagram solving compared to the condition with 
no feedback. We also found that for the students with low academic self-concept in analytical skills, the type of feedback 
affected the efficiency of the anagram solving. At the same time, the feedback effect was not significant for students with 
high academic self-concept. In addition, participants with high emotional self-efficacy tended to solve anagrams without any 
feedback more efficiently than participants with middle and low emotional self-efficacy.
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Introduction
Cognitive abilities are considered to be highly stable and 
reliable measurable characteristics (Neisser et  al., 1996). 
However, to some extent both external (situational) and 
internal (personal) variables could hinder or enhance test 
scores. For example, a stereotype threat is a well-known 
external factor that undermines intellectual performance 
(Steele, 1997). On the other hand, control and emotional 
support could boost cognitive performance (Vorobiova, 
1996). Intrinsic motivation (Renzulli, 1986), positive think-
ing (Gordeeva & Osin, 2010), self-theories of intelligence 
(Dweck, 1999) and self-efficacy (Bandura, 1997) are internal 
factors that could alter the manifestation of cognitive skills. 
We assume that, apart from cognitive ability level itself, the 
interaction of external and internal predictors determines 
the result of cognitive task performance in a particular situ-
ation. In our research, we chose feedback as an external fac-
tor and academic self-concept and emotional self-efficacy 
as internal ones. As we will show, feedback is a very influ-
ential factor that can modify performance in various tasks. 
At the same time, self-efficacy (and self-concept as its proxy 
measure; Pietsch, Walker, & Chapman, 2003) implies con-
fidence in one’s own strengths. Such confidence may help 
to resist any external influences.

The problem of efficiency of positive and negative 
feedback (praise and criticism) does not lose relevance in 
psychology and educational processes (Mackinnon, Smith, 
&  Carter-Rogers, 2015; Brown, 2010; Brockner, Derr, 
& Laing, 1987). The question of which is more effective — 
to promote and to support a correct action, or to censure 
an undesirable and incorrect one — often worries parents, 
teachers and supervisors. Positive feedback is perceived 
more readily, promotes self-affirmation, and increases 
self-esteem and confidence. Negative feedback is accepted 
with difficulty and is perceived as threatening. However, 
both types of feedback can be useful (see review in Dahling 
& Ruppel, 2016). Knowledge that is obtained with negative 
feedback can facilitate personal growth and positive changes 
(Kappes, Oettingen, & Pak, 2012). Recent studies show that 
both positive and negative feedback can have different 
effectiveness for different purposes. For example, Plakht 
and colleagues (2012) demonstrated that high quality 
positive feedback is associated with higher academic scores, 
high performance in clinical practice and high self-esteem 
in nursing students. Meanwhile, high quality negative 
feedback is associated with more accurate self-assessment 
in students (Plakht, Shiyovich, Nusbaum, & Raizer, 2012). 
Some factors could hinder the effective use of both positive 
and negative feedback (Audia & Locke, 2003), such as the 
inability to build constructive conclusions.

There is some empirical evidence of an interaction 
between feedback and personality. In a recent study by 
Dahling and Ruppel (2016), the participants thought they 
solved a cognitive ability test (in reality it was not intended 
to measure any ability), and they received fake feedback 
independent of their results. Respondents who received 
negative feedback decreased their self-efficacy. There were, 
however, individual differences. Participants who focused 
on mastering the skills in the learning process (in contrast 
to the participants focused on achieving results) were not 
sensitive to negative evaluations. According to Dweck’s 

theory (Dweck, 1999), performance-oriented individuals 
constantly need confirmation for their self-esteem. 
In  contrast, mastery-oriented individuals seek progress 
in their competencies and skills. These results suggest the 
importance of learning and goals orientation, which allows 
students to develop a constructive response to criticism. 
Thus, both types of feedback can be useful in different 
situations and for different people.

Most interesting to our research is a study 
by Gersten berg and colleagues (2013). They used 
intelligence tests and demonstrated that individual 
reactions to feedback depend on participants’ explicit 
and implicit self-concept of intelligence. After negative 
feedback, participants with low explicit and high implicit 
self-concepts demonstrated an increase in performance, 
whereas the performance of other participants was 
hindered (Gerstenberg et al., 2013).

In previous studies, we showed that there are some 
gender differences in the perception of feedback (Shepeleva 
& Valueva, 2015; 2016). According to our results, positive 
feedback led to a significant decrease in anagram solving 
in 9 to 14 year old boys. It was also demonstrated that 
achievement motivation may play a significant role in 
a delayed effect of negative and positive feedback.

Our brief review shows that studies of feedback 
effects and their interactions with personal factors are 
sufficiently variable and are based on various theoretical 
approaches. We believe that Bandura’s self-efficacy 
concept (Bandura, 1997) is most relevant to the purposes 
of our study. According to this theory, the success in any 
activity depends on the confidence in one’s own ability 
to perform this activity efficiently. Moreover, we suppose 
that confidence in one’s own abilities makes a person 
independent of external evaluation. Feedback associated 
with cognitive tasks has two components: cognitive (was 
the answer correct?) and emotional (was the answer good or 
bad?). Therefore, we suppose that two types of self-efficacy 
could moderate a  feedback impact on cognitive tasks 
performance: academic self-concept (as a proxy measure 
of self-efficacy in the cognitive domain) and emotional 
self-efficacy.

We hypothesized that negative and positive feedback 
have different influences on anagram solving, depending 
on the level of personal variables: the greater the confidence 
in  one’s own abilities and the higher the emotional 
self-efficacy, the less feedback-dependence there will be.

Method

Participants
Two groups of respondents participated in this study: 
131 students from grades 6 through 8 (62 boys and 69 girls) 
and 124 adults aged 18 to 37 (mean age 19.3, SD 2.7, 32 men 
and 92  women). The school did not provide exact birth 
dates of the children, so we can estimate only their age range 
(12 to 15 years old). For all students, their parents gave con-
sent for participation; adults participated partly as volun-
teers and partly for course credit at the National Research 
University Higher School of Economics. The adults signed 
voluntary consent forms to participate in the research.
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Materials
The main experimental task consisted of anagram solv-
ing. An anagram is a letter string that is obtained by the 
rearrangement of letters in a given word (usually a noun). 
For example, the answer to the anagram “lebat” is the word 
“table”. Anagrams were chosen as a reasonably good mea-
sure of cognitive abilities as well as a handy experimental 
task because the participants usually know about the cor-
rectness/incorrectness of their decisions, and feedback in 
this case has emotional rather than informative value. For 
the purpose of our study, we developed 24 anagrams with 
a length of 5 to 7 letters.

In addition, two questionnaires were used:
1. The reduced emotional self-efficacy scale (Kirk, 

Schutte, & Hine, 2008, in the Russian adaptation by 
Shepeleva, 2014). This questionnaire measures self-beliefs 
with respect to the management of emotions. The original 
version of the scale includes 32 items. In the present study 
we used Müller’s reduced version (unpublished), which 
includes 12 Likert-type questions and has Cronbach’s 
α = .82 (see Table  1 for descriptive statistics). A sample 
question is: “Please rate how confident you are that, as of 
now, you can get into a mood that best suits the occasion”.

2. The Aurora-s scale of academic self-concept 
(Chart, Grigorenko, & Sternberg 2008; Mandelman, Tan, 
Kornilov, & Sternberg, 2010) in the Russian adaptation by 
Shepeleva (Shepeleva & Valueva, 2015). The scale includes 
four sub-scales which measure academic self-concept in 
four domains: memory, analytical, creative, and practical 
abilities. In our research, we focused on academic 
self-concept in the analytical domain. The sub-scale 
includes 14 items, with Cronbach’s α  =  .77 (see Table  1 
for descriptive statistics). Sample questions include: “I like 
to sort and group things (ideas, objects, things that I am 
learning) according to rules that make sense to me”, and 
“When working on a problem or answering a question, 
I am good at recognizing the information that I need to 
solve the problem or answer the question, and ignoring the 
information that I don’t need”. Based on Bandura’s guide 
for constructing self-efficacy scales (Bandura, 2006), we 
believe that this scale is relevant for measuring self-efficacy 
in the analytical tasks area.

Procedure
All participants took part in anagram solving, and the stu-
dents additionally filled out the two questionnaires. The 
adults did not complete the questionnaires, partly because 
data were collected as a pilot study and partly because one 
of the questionnaires (Aurora-s) is intended only for chil-
dren. A total of 103 children filled out the Aurora-s acade-
mic self-concept questionnaire, and 113 children filled out 
the emotional self-efficacy questionnaire. The question-
naires were filled in using a paper-and-pencil format before 
the anagram solving.

All participants completed the anagram task on-line. 
Adults and children worked with the same interface 
shown in Figure  1. An anagram appeared on the screen 
and participants had to press the button “I know the 
answer” when they had found the encrypted word. Every 
anagram was presented on the screen until the answer 
button was pressed, but not for more than 15 seconds. 
Then the anagram disappeared, and an answer entry field 

appeared. Participants could type a solution (with a 20 
second time limit) or leave the entry field empty. Then 
they pressed “Next” to proceed to the feedback or to the 
following trials, depending on the group. All participants 
solved 24  anagrams. The program only allowed partic-
ipants to type Cyrillic lowercase letters and evaluated the 
responses as correct only in the case of orthographically 
correct words. In subsequent data analysis, the experi-
menter manually adjusted the correctness of the answers 
(the number of such cases was negligible and did not affect 
feedback influence). The final measure of accuracy was the 
proportion of correct answers, which ranged from 0 to 1.

The experiment began with a training session (four 
anagrams, with feedback on answer correctness). Then 
participants were randomly divided into three groups 
that received different feedback. The first group (37 adults 
and 40 children) received “positive” feedback: in case of 
a correct solution, the message “You have managed to solve 
the anagram!” («Вам удалось решить эту анаграмму!» in 
Russian) was displayed on the screen. No feedback was 
given for incorrect or no solutions. The second group 
(47 adults and 46 children) received “negative” feedback: 
in case of an incorrect or no solution, the message “You 
failed to solve this anagram!” («Вам не удалось решить 
эту анаграмму!» in Russian) was displayed on the screen. 
No  feedback was given for correct solutions. The third 
group (40 adults and 45 children) never received any 
information about the correctness of their decisions.

Results

The Influence of Feedback
First, we considered the general influence of feedback on 
anagram solving. A two-way Feedback × Age ANOVA was 
performed for the combined sample (students and adults). 
We merged our samples since we considered that the age 
difference between the two groups was quite small, and 
most participants fall under the definition of “teenager”. 
Moreover, as the results showed, the pattern of the feed-
back’s influence on anagram solving was the same in the 
two groups (Figure 2).

Table 1. Descriptive Statistics for Self-Report Measures

Min Max Mean SD

Academic self-concept in analytical domain

Positive feedback 2.43 4.50 3.33 0.59

Negative feedback 2.14 4.71 3.25 0.57

No feedback 2.14 4.71 3.40 0.66

Overall 2.14 4.71 3.33 0.61

Emotional self-efficacy

Positive feedback 18.00 45.00 33.97 5.85

Negative feedback 16.00 47.00 35.32 6.54

No feedback 23.00 48.00 35.58 5.48

Overall 16.00 48.00 34.99 5.96
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Аннотация. Работа посвящена исследованию взаимодействия академической я-концепции и эмоциональной 
самоэффективности с эффектами позитивной и негативной обратной связи при решении анаграмм. В исследова-
нии приняли участие две группы респондентов — 131 школьник в возрасте 12 – 15 лет и 124 взрослых в возрасте 
от 18 до 37 лет. Все участники, случайным образом поделенные на три группы, решали анаграммы с позитивной 
или негативной обратной связью в процессе решения либо без всякой обратной связи. Школьники также заполняли 
опросник «Аврора-s» и опросник эмоциональной самоэффективности. Результаты показали, что, независимо от воз-
раста, позитивная обратная связь приводит к более высокой успешности решения анаграмм, чем отсутствие обрат-
ной связи. Также было обнаружено, что тип обратной связи влияет на успешность в решении анаграмм школьни-
ков, которые низко оценивают свои аналитические способности по опроснику академической я-концепции. В то же 
время у испытуемых с высокой академической я-концепцией в аналитической сфере не было выявлено эффекта 
обратной связи. На уровне тенденции выявлено, что в условиях с отсутствующей обратной связью группа испыту-
емых с высокой эмоциональной самоэффективностью более успешно решает анаграммы по сравнению с группами 
испытуемых с низкой и средней эмоциональной самоэффективностью.

Контактная информация: Елена Андреевна Шепелева, e_shep@rambler.ru; 127051, Москва, ул. Сретенка, д. 29, 
МГППУ. Екатерина Александровна Валуева, ekval@mail.ru; Инна Владимировна Кровицкая, innavladimirovna@
hotmail.com.

Ключевые слова: обратная связь, я-концепция, самоэффективность, самооценка, решение умственных задач, инди-
видуальные различия

© 2017 Елена Андреевна Шепелева, Екатерина Александровна Валуева, Инна Владимировна Кровицкая. Данная ста-
тья доступна по лицензии Creative Commons “Attribution” («Атрибуция») 4.0. всемирная, согласно которой возможно 
неограниченное распространение и воспроизведение этой статьи на любых носителях при условии указания автора 
и ссылки на исходную публикацию статьи в данном журнале в соответствии с канонами научного цитирования.

Благодарности. Исследование поддержано РФФИ, проект № 15-36-01305а2, а также РФФИ и Правитель-
ством Москвы, проект № 15-36-70009.

Статья поступила в редакцию 17 октября 2017 г. Принята в печать 20 ноября 2017 г.

специальный выпуск

http://www.cogjournal.ru/
mailto:e_shep%40rambler.ru?subject=
mailto:ekval%40mail.ru?subject=
mailto:innavladimirovna%40hotmail.com?subject=
mailto:innavladimirovna%40hotmail.com?subject=
https://creativecommons.org/licenses/by/4.0/


Е. А. Шепелева и др. Академическая я-концепция и эффекты обратной связи

www.cogjournal.ru

44

Российский журнал когнитивной науки декабрь 2017, том 4, № 4

Литература
Воробьева Е. В. Влияние способа общения на интел-

лектуальную продуктивность (на материале монозиготных 
близнецов в возрасте 13 – 14 лет). Дисс. …канд. психол. наук: . 
ИП РАН , Москва, 1996. 

Гордеева Т. О., Осин Е. Н. Позитивное мышление как 
фактор учебных достижений  // Вопросы психологии. 2010. 
№ 1. С. 24 – 33. 

Шепелева Е. А. Гендерные различия в самооценке спо-
собностей и эмоционального интеллекта  // Молодые уче-
ные  — столичному образованию. Материалы XXIII город-
ской научно-практической конференции 24 апреля 2014 года. 
2014. С. 541 – 542. 

Шепелева Е. А., Валуева Е. А. Роль обратной связи и 
мотивации в решении анаграмм // Седьмая Международная 
конференция по когнитивной науке. Тезисы докладов / Под 
ред. Ю. И. Александрова, К. В. Анохина. М.: ИП РАН, 2016. 
С. 635 – 636. 

Шепелева Е. А., Валуева Е. А. Роль самооценки и ген-
дерных различий в восприятии позитивной и негативной 
обратной связи при решении анаграмм // Когнитивная наука 
в Москве: Новые исследования. Материалы конференции 
16 июня 2015 г. / Под ред. Е. В. Печенковой, М. В. Фаликман. 
Москва: БукиВеди, ИППиП, 2015. С. 469 – 474. 

Audia P., Locke E. Benefiting from negative feedback  // 
Human Resource Management Review. 2003. Vol. 13. No. 4. 
P. 631 – 646. doi:10.1016/j.hrmr.2003.11.006

Bandura A. Guide for constructing self-efficacy scales // Self-
efficacy beliefs of adolescents / F. Pajares, T. Urdan (Eds.). Green-
wich, CT: Information Age Publishing, 2006. P. 307 – 337. URL: 
https://www.uky.edu/~eushe2/Bandura/BanduraGuide2006.pdf.

Bandura A. Self-efficacy: The exercise of control. NY.: Free-
man and Company, 1997. 

Brockner J., Derr W. R., Laing W. N. Self-esteem and reac-
tions to negative feedback: Toward greater generalizability // Jour-
nal of Research in Personality. 1987. Vol. 21. No. 3. P. 318 – 333. 
doi:10.1016/0092-6566(87)90014-6

Brown J. D. High self-esteem buffers negative feedback: 
Once more with feeling // Cognition and Emotion. 2010. Vol. 24. 
No. 8. P. 1389 – 1404. doi:10.1080/02699930903504405

Chart H., Grigorenko E. L., Sternberg R. J. Identification: The 
Aurora Battery // Critical issues and practices in gifted education / 
J. A. Plucker, C. M. Callahan (Eds.). Waco, TX: Prufrock, 2008. 
P. 281 – 301.

Dahling J., Ruppel J. Learning goal orientation buffers the 
effects of negative normative feedback on test self-efficacy and 
reattempt interest  // Learning and Individual Differences. 2016. 
Vol. 50. No. 2016. P. 296 – 301. doi:10.1016/j.lindif.2016.08.022

Dweck C. S. Self-theories: Their role in motivation, personal-
ity, and development. Philadelphia: Psychology Press, Taylor and 
Francis group, 1999. 

Gerstenberg F. X. R., Imhoff R., Banse R., Altstötter-Gleich C., 
Zinkernagel A.and Schmitt M. How implicit-explicit consistency 
of the intelligence self-concept moderates reactions to perfor-
mance feedback // European Journal of Personality. 2013. Vol. 27. 
No. 3. P. 238 – 255. doi:10.1002/per.1900

Kappes A., Oettingen G., Pak H. Mental contrasting and the 
self-regulation of responding to negative feedback // Personality 
and Social Psychology Bulletin. 2012. Vol. 38. No. 7. P. 845 – 857. 
doi:10.1177/0146167212446833

Kirk B., Schutte N., Hine D. Development and prelimi-
nary validation of an emotional self-efficacy scale  // Personal-
ity and Individual Differences. 2008. Vol. 45. No. 5. P. 432 – 436. 
doi:10.1016/j.paid.2008.06.010

Mackinnon S. P., Smith S. M., Carter-Rogers K. Multidimen-
sional self-esteem and test derogation after negative feedback  // 
Canadian Journal of Behavioural Science / Revue canadienne 
des sciences du comportement. 2015. Vol. 47. No. 1. P. 123 – 126. 
doi:10.1037/a0038364

Mandelman S. D., Tan M., Kornilov S. A., Sternberg R. J., Gri-
gorenko E. L. The metacognitive component of academic self-con-
cept: The development of a triarchic self-scale // Journal of Cog-
nitive Education and Psychology. 2010. Vol. 9. No. 1. P. 73 – 86. 
doi:10.1891/1945-8959.9.1.73

Neisser U., Boodoo G., Bouchard T. J., Boykin A. W., 
Brody N., Ceci S. J., Halpern D. F., Loehlin J. C., Perloff R., Stern-
berg R. J., Urbina S. Intelligence: Knowns and unknowns  // 
American Psychologist. 1996. Vol. 51. No. 2. P. 77 – 101. 
doi:10.1037//0003-066x.51.2.77

Pietsch J., Walker R., Chapman E. The relationship among 
self-concept, self-efficacy, and performance in mathematics dur-
ing secondary school // Journal of Educational Psychology. 2003. 
Vol. 95. No. 3. P. 589 – 603. doi:10.1037/0022-0663.95.3.589

Plakht Y., Shiyovich A., Nusbaum L., Raizer H. The associa-
tion of positive and negative feedback with clinical performance, 
self-evaluation and practice contribution of nursing students  // 
Nurse Education Today. 2013. Vol. 33. No. 10. P. 1264 – 1268. 
doi:10.1016/j.nedt.2012.07.017

Renzulli J. S. The three-ring conception of giftedness: 
A developmental model for creative productivity // Conceptions 
of giftedness / R. J. Sternberg, J. E. Davidson (Eds.). New York. 
Cambridge: Cambridge University Press, 1986. P. 53 – 92.

Steele C. M. A threat in the air: How stereotypes shape intel-
lectual identity and performance // American Psychologist. 1997. 
Vol. 52. No. 6. P. 613 – 629. doi:10.1037/0003-066x.52.6.613

http://www.cogjournal.ru/
http://www.cogjournal.ru/
http://dx.doi.org/10.1016/j.hrmr.2003.11.006
https://www.uky.edu/~eushe2/Bandura/BanduraGuide2006.pdf
http://dx.doi.org/10.1016/0092-6566%2887%2990014-6
http://dx.doi.org/10.1080/02699930903504405
http://dx.doi.org/10.1016/j.lindif.2016.08.022
http://dx.doi.org/10.1002/per.1900
http://dx.doi.org/10.1177/0146167212446833
http://dx.doi.org/10.1016/j.paid.2008.06.010
http://dx.doi.org/10.1037/a0038364
http://dx.doi.org/10.1891/1945-8959.9.1.73
http://dx.doi.org/10.1037//0003-066x.51.2.77
http://dx.doi.org/10.1037/0022-0663.95.3.589
http://dx.doi.org/10.1016/j.nedt.2012.07.017
http://dx.doi.org/10.1037/0003-066x.52.6.613


http://www.cogjournal.org/
mailto:bondarenko52nina%40gmail.com?subject=
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


http://www.cogjournal.org/
http://cogjournal.org/4/4/BondarenkoRJCS2017.html%23SOM
http://cogjournal.org/4/4/BondarenkoRJCS2017.html%23SOM
http://cogjournal.org/4/4/BondarenkoRJCS2017.html%23SOM


Nina A. Bondarenko Anxiety and the Problem of “Inattentive” Animals

www.cogjournal.org

47

The Russian Journal of Cognitive Science Vol. 4, Issue 4, December 2017

In the EET test, a rat was placed for up to two minutes 
inside a cylinder with a diameter of 10 cm, the lower edge 
of which was lowered into the water (240C) to a depth of 
2.5 cm. for up to two minutes. The height of the water 
column is 25 cm. in a water tank with a diameter of 60 cm. 
Immediately after diving, the rats were removed from 
the water. According to Bondarenko (1980), 80 % of the 
animals dive up to 20 seconds after water immersion and 
escape hypothermia. We registered the number of attempts 
to jump out from the water before diving. Two rats did not 
dive in EET within two minutes and were eliminated from 
the experiment. After that, all animals were divided into 
jumping rats (JR) and non-jumping rats (NJR) subgroups.

The water immersion’s antinociceptive effect 
continues for some time after water stress termination 
(Abdelhamid et  al., 2013). Therefore, the PW test was 
performed twice. The first test (PW1) was immediately 
after extraction of the animal from the water in EET. PW1 
was used to assess the nociception threshold induced by 
the interaction of locomotor and tactile tasks. Then the 
rat was placed for 15 seconds in a home cage for restoring 
land-based locomotion, and after that PW2 (the only water 
stress-induced nociception) was measured (Spradley et al., 
2012; Hough, 2014). A PW change (PWC1 = PW1 – PW0 
and PWC2 = PW2 – PW0) was calculated for each animal.

Statistical Analysis
Because of the small number of animals in some groups, 
nonparametric methods of statistical analysis were used 
(Chang, 2003): the Kruskal-Wallis test for distribution 
equality of PWC1 and PWC2 across groups, the Mann-
Whitney U test for statistical comparison of PWC data in 
the JR and NJR groups, and the Kendall rank correlation 
coefficient was calculated between the PWC and number 
of jumps in the EET – 1 group and between the PWc1 and 
the immobility duration for the EET – 1 + FS group. The 

p-level was adjusted with Bonferroni correction for mul-
tiple comparisons to handle the multiple testing problem 
(α = .05/4 = .0125).

Results

The descriptive statistics of the PW0, PW1 and PWC1 in every 
experimental and control group and post hoc subgroup are 
presented in Table 1.

The Kruskal – Wallis test showed no significant change 
of PWC2 across experimental groups (Н (4) = 0.053, p = .974). 
For PW1 and PWC1, the null hypothesis that results for all 
experimental groups come from the same distribution was 
rejected (H (4) = 12.997, p = .002; H (4) = 36.69, p < .001). 
Therefore, pairwise comparisons were conducted between 
the passive control group and every other group (see 
Table 1).

The Kruskal-Wallis test showed inequality of experi-
mental conditions for both the NJR (H (4) = 9.65, p = .047) 
and JR (H (4) = 25.86, p  <  .001) subgroups of animals. 
Pairwise comparisons were then conducted between the 
results of each subgroup in the passive control condition 
and every other condition. The results of the pairwise 
conditions are presented in Figure 1.

Discussion

We found no significant change of PWC2 in all animals. 
This contradicts the data that show swim stress nocicep-
tion decreases in rats in the tail withdrawal assay (Spradley 
et al., 2012). It is well established that a tail flick response 
is mediated by spinal neuronal mechanisms but a paw flick 
response is mediated by supraspinal ones (Deuis, Dvora-
kova, & Vetter, 2017). So the technical and conceptual 

Table 1. The Effect of the Experimental Condition on PW0, PW1 and PWC1 in JR and NJR Animal Subgroups

Group Sub-
group n

PW0 PW1 PWc1

Md Q1 Q3 p Md Q1 Q3 p Md Q1 Q3 p

passive 
control

JR 19 4.8 3.5 6.0 — 4.5 4.0 6.3 — 0.0 – 1.0 + 1.0 —

NJR 11 5.0 3.8 5.5 — 5.5 5.0 5.5 — + 0.5 0.0 + 0.5 —

Total 30 5.0 3.0 5.0 — 5.3 4.3 5.5 — 0.0 – 1.6 + 1.0 —

active 
control

JR 5 4.5 4.0 5.0 1.000 4.5 4.5 5.5 .602 + 0.2 – 0.5 + 1.0 .676

NJR 5 5.0 4.5 5.8 .175 5.3 4.5 5.5 .582 + 0.5 0.0 + 0.5 .754

Total 10 4.8 4.0 5.8 1.000 4.5 4.5 5.5 .807 + 0.5 – 0.5 + 0.8 .880

EET – 1

JR 19 4.5 3.5 5.5 .963 6.5 6.0 9.0 .033 + 2.5* + 2.0 + 4.5 .008

NJR 6 5.0 4.0 5.5 .465 5.0+ 5.0 5.5 1.000 0.0 + 0.0 + 0.5 .347

Total 25 4.7 4.5 5.5 .468 6.3* 5.5 7.0 .006  + 2.2 + 1.5 + 2.8 .058

EET – 5

JR 5 4.5 3.5 5.0 1.000 3.0 2.5 3.8 .016 – 0.5* – 1.0 0.0 .003

NJR 5 4.5 3.0 5.5 .784 3.0* 2.5 3.7 .009 – 1.0* – 0.5 0.0 .011

Total 10 4.9 3.5 5.5 1.000 3.0* 2.5 3.7 < .001 – 0.5* – 0.5 0.0 .010

EET – 1 + FS

JR 11 4.5 4.0 5.5 1.000 9.0* 6.5 12.5 .002 + 7.0* + 3.0 + 11.5 .012

NJR 5 5.0 3.0 5.0 1.000 4.0 + 4.0 5.0 .117 + 1.0+ 0.0 + 1.0 .296

Total 16 5.2 5.0 5.3 .450 8.0* 6.0 12.0 .010 + 4.0* + 2.0 + 9.0 .006

Notes: Data are presented in the form of medians, lower and upper quartile values and p-values for comparisons 
with the passive control baseline; 
* p < .0125 to the passive control group; 
+ p < .05 to the JR subgroup
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Тревожность 
и проблема тактильной 
«невнимательности» 
животных в водных тестах
Нина Бондаренко
Фонд «Развитие фармакологии эмоционального стресса», Красногорск, Россия

Аннотация. «Невнимательность» животных, впервые попавших в воду, к тактильным стимулам осложняет обна-
ружение «спасительной платформы» в тестах Морриса, Цинциннати и др., что, в свою очередь, нарушает способ-
ность животных к обучению навигации в этих тестах. Выявление причин тактильной «невнимательности» животных 
является актуальным для оптимизации процедуры эксперимента. В настоящей работе для оценки внимания крыс 
к тактильным стимулам регистрировали пороговое значение силы тактильного воздействия, вызывающего мотор-
ную реакцию отдергивания задней лапы. В качестве локомоторной задачи крысам предлагалось поднырнуть под 
стенкой цилиндра, нижним концом опущенного в воду (тест «Экстраполяционное избавление», ТЭИ). Обнаружено, 
что только локомоторная задача подныривания в ТЭИ, но не факторы новизны, уровня мотивации, погружения 
в воду или физической нагрузки снижали реактивность высокотревожных животных на тактильные стимулы. Этот 
эффект не наблюдался у крыс, обученных подныриванию в ТЭИ. Можно предположить, что у крыс, как и у людей, 
способность к переключению с более сложной задачи на более простую (в нашем случае с подныривания на отдер-
гивание лапы) зависит от уровня тревожности.

Контактная информация: Нина Бондаренко, bondarenko52nina@gmail.com; 143444, Московская обл., г. Красно-
горск, мкр. Опалиха, ул. Счастливая, 32.

Ключевые слова: крысы, тест «Экстраполяционное избавление», тактильные рецепторы, схема тела, локомоторная 
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