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Introduction

Despite significant advances in research on decision making (DM) in the recent
decades, the sources of individual differences in cognitive strategies and personal
choices under uncertain conditions remain largely understudied, with a particular
lack of studies conducted in the individual differences paradigm — i.e., studies that
would examine and characterize the inter-individual variation in decision making
and associated traits and abilities. One of the reasons for this gap in the literature
is historical. Decision-making research was previously studied mainly within the
framework of cognitive psychology and organizational decision research, and ne-
glected the individual’s prognostic anticipatory activity as a source of meaningful
variation. Prognostic activity is manifested in active anticipation and forecasting
during decision making, as well as processes of goal setting and thinking that un-
derlie the constructions of “neoformations” — mental products that are used both
to achieve the decision-making goal but also to monitor the individual ability vs.
task demand fit and resource requirements.

Decision making was fairly recently reconceptualized in psychological studies
to encompass dynamic control of uncertainty, replacing traditional dichotomies of
rational-irrational, cognitive—emotional and other oppositions in decision-making
regulatory processes (Gigerenzer, 2015; Hastie & Dawes, 2010; Osman, 2010). This
is in part driven by the acquisition of studies of decision-making regulation of a
new social meaning, reflecting the notion of modern man as living in highly com-
plex, uncertain conditions in the vast majority of life domains. This shift brings
with it a new understanding of the insufficiency of generally reductionist claims
that postulate a general link between personality and decision making, and high-
lights the need for systematic, rigorous studies of decision making in the individual
differences framework that would adequately consider decision making as being
realized by a person with certain attributes — abilities, traits, and acquired behav-
ioral and decision-making strategies — that govern the actual process of decision
making as it unfolds under conditions of uncertainty.

Such traits can be classified into stable (dispositional) personality traits that
are fairly independent from situational choice preferences, and dynamic traits
that capture attitudes towards uncertainty as an overarching construct. Whereas
a persons global “character” reflects a combination of established traits and pat-
terns of behavior, attitudes towards uncertainty capture the complementary spec-
trum of decision-making regulation in situations when established strategies no
longer apply — for example, under new, unusual, atypical, internally contradictory,
or ambiguous conditions. Tolerance and intolerance for uncertainty are two such
traits, and previous research (including by the authors of this article) unequivocally
points to the their important role in a wide array of decision-making situations
characterized by uncertainty.

Cognitive versus emotional regulation of decision making in the Iowa Gam-
bling Task. In psychology, the conceptualization of personal regulation of decision
making is tied to the early studies of emotional regulation of choice. Studies of
prediction processes have tended to lean towards the primacy of the emotional
domain since Damasio put forward the “somatic markers” hypothesis (Damasio,
Everitt, & Bishop, 1996). The somatic markers themselves are viewed as a special
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type of reaction, with an associated host of experienced signals that are formed
on the basis of previous individual experience, and are subjectively experienced as
suspicions, anticipations, and “gut feelings”. Popularization of this concept was pro-
moted by the fact that it serves as a theoretical support for the neurophysiological
basis of feedback and for the specificity of prognostic activity in different clinical
groups. Notably, these patterns are revealed on the basis of a single experimental
model of the Iowa Gambling Task (IGT; Bechara, Damasio, Damasio, & Tranel,
2005) — a model situation that presents the participant with a problem where they
are asked (without any prior knowledge) to win as much game money as possible
by drawing cards from “bad” and “good” decks that contain cards with a particular
gain-loss probabilistic and monetary structure. To date, only a small portion of IGT
studies have been conducted with typically developing participants. Some recent
research suggests that in typical samples, decision making in the IGT is linked with
cognitive traits such as emotional and analytical intelligence (Webb, DelDonno, &
Killgore, 2014).

The goal of this article is not only to present empirical data broadening our
understanding of decision making, but also to provide a tentative theoretical ac-
count of the sources of intellectual activity of a person, which could be manifest
in different types of prognostic tasks. In Russian psychology, the concept of the
“world image”, proposed by Leontiev (1975) and further developed by his col-
leagues, is well established. It focuses on a different aspect of anticipation the feed-
back from primary representations of a situation under uncertainty, namely, the
prognostic activity directed by the amodal deep structures afforded by the amodal
“world image”. These structures include, in particular, individual representations
of meanings and the processes of hypothesis development and testing. Since the
development of anticipatory activity encompasses its objective content as well as
the guiding role of the “world image”, studying the dynamic regulation of deci-
sions under uncertain and risky conditions (Smirnov, Chumakova, & Kornilova,
2016) poses a diagnostic problem (in terms of which processes reach the leading
level of regulation), and related theoretical accounts necessitate the transition to
higher-level concepts, indexing prognostic activity that is not reducible to the vis-
ceral somatic feedback loop.

Tolerance for uncertainty as a key index of attitude towards uncertainty. Tole-
rance and intolerance for uncertainty are key variables in the overarching system of
personal regulation of choice and decision making under conditions of uncertain-
ty. Although the concept of tolerance for uncertainty introduced by Frenkel-Bruns-
wick (1948, 1949) is subject to substantial definitional heterogeneity, it should be
noted that the term itself was originally introduced as characteristic of both cogni-
tive and personality domains. Importantly, over time tolerance and intolerance for
uncertainty shifted from being viewed as two poles of the same concept continuum
to being viewed as partially independent constructs and dimensions of personality
(Kornilova, 2010). Furthermore, intolerance for uncertainty has been differentiated

I “World image” — system of multilevel and coherent hypotheses continuously generated by the

subject to meet the stimuli of the surrounding world
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from intolerance for ambiguity (Buhr & Dugas, 2006), and within the concept of
intolerance for uncertainty, intolerance for uncertainty and intolerance for subjec-
tive uncertainty also diverged on conceptual as well as empirical grounds (Grenier,
Barrette, & Ladoucer, 2005). Intolerance for uncertainty is primarily tapping into
uncertainty as a stressful factor that disrupts one’s ability to act, with the uncertain
situations generally portrayed and perceived as fundamentally negative (something
to be avoided), and uncertainty itself being perceived as assuming certain degrees
of “unfairness” or “wrongfulness”.

Some recent approaches suggest that terminological differences can be circum-
vented by ascribing specific terms to subfields that study the relevant construct —
e.g., tolerance for ambiguity would fall under the category of general psychology
concepts, whereas tolerance for uncertainty would fall under the category of clini-
cal psychology concepts (Rosen, Ivanova, & Knéduper, 2014). Such artificial separa-
tions are in conflict with the observations that both general and cognitive psychol-
ogy utilize the term “tolerance for uncertainty” with a frequency that is similar to
that in clinical psychology (Tobin, Loxton, & Neighbors, 2014). Additional consid-
erations were put forward proposing that tolerance for ambiguity is more proximal
to the dimension of stimulus properties, whereas tolerance for uncertainty is more
proximal to the dimension of emotional responses of the person who experiences
uncertainty towards it. Notably, the two concepts also appear to differ along the
temporal dimension, with tolerance for ambiguity reflecting responses to uncer-
tainty here and now, whereas tolerance for uncertainty reflects the orientation to-
wards an undetermined future (Furnham & Marks, 2013). Furnham and Marks
(2013) came to the conclusion that tolerance for uncertainty should be regarded as
a factor of the second or third order in relation to the primary Big Five personality
traits (Extraversion, Openness, Agreeableness, Conscientiousness, and Neuroti-
cism), as it refers to the entire spectrum of the Big Five.

So far, we have provided the reader with an overview of the concepts that link
overcoming uncertainty and task-based prognostic activity in decision making.
This activity is realized through the development and implementation of indi-
vidual decision-making strategies. We believe that the owa Gambling Task is an
underutilized measure of individual differences in decision making, with an un-
tapped potential for revealing the nature and the sources of individual differences
in decision making, through the examination of prognostic strategies involved
in the cognitive orientation in an uncertain situation. These strategies have the
potential to resolve the traditional conflict between viewing emotional vs. intel-
lectual components of decision-making regulation as being primary (Bechara,
Damasio, Damasio, & Anderson, 1994). As mentioned above, individual corre-
lates of IGT performance are understudied in non-clinical samples (Buelow &
Suhr, 2009), and the present article aims to bridge this gap in the literature by
explicitly addressing it in an empirical study of IGT performance correlates, while
focusing on tolerance-intolerance for uncertainty as overarching traits contribut-
ing to decision making.

The role of tolerance for uncertainty in regulation of decision making: a
hypothesis. In the empirical study reported below, we aimed to identify the rela-
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tionships between decision-making strategies in the IGT and individual differ-
ences in traits of tolerance/intolerance for uncertainty. Acceptance of challenges
of uncertainty requires not only readiness for change, uncertainty, and associ-
ated complexity and novelty, but also readiness for a particular cognitive attitude
towards a situation characterized by multiple dynamic changes, since these at-
titudes allow for a flexible orientation towards pragmatic and information-seek-
ing strategies (e.g., hypothesis-testing or research-like behavior throughout the
game).

The IGT is frequently analyzed through the lens of the behavioral index of the
preference for “safe” or “advantageous” decks of cards. Webb and colleagues (2014)
previously suggested that deck preference rises sharply in the first 20 (out of 100)
IGT trials, and reaches a plateau around the 40™ trial. As an alternative, we exam-
ined the contribution of tolerance and intolerance for uncertainty to participants’
performance in the IGT by explicitly modeling the dynamic nature of this task
through a longitudinal data analysis approach both to establishing the time course
of decision making in the IGT and to quantifying the contribution of these traits
to IGT performance parameters (e.g., the intercepts and slopes for overall gain of
game money, preference for bad vs. good decks, and number of deck switches after
a monetary in-game loss). We specifically hypothesized that at the initial stages of
the IGT the choices will be significantly associated with a positive attitude toward
uncertainty.

Method

Participants

A total of 60 individuals in the age range from 18 to 52 years (M =30.58, SD=10.61;
68% males, 32% females) participated in this study. Participants were Moscow State
University undergraduate students (approximately 1/3 of the sample) or typically
developing adults recruited for the study externally.

The Iowa Gambling Task

We utilized the adapted Russian version of the computerized (HTML) IGT devel-
oped by Grasmann and Wagnermakers (2005). In the computerized procedure of
this task, the participants make 100 consecutive choices of one card from any of
the four decks on the screen. The goal is to win as much game money as possible.
For each choice, the card represents a particular reward structure operationalized
in the gain and loss amounts, with a particular probability of long-term losses and
gains being a property of each deck. Two decks contain high-risk cards: They give
relatively high wins ($100), but also rare yet significant losses (up to $1,250), and
therefore a long-term preference of these decks leads to an overall loss. Two other
decks allow for a gradual accumulation of small gains ($50) with small penalties,
and in the long run lead to a larger net gain of game money.

Procedurally, the task can be regarded as learning to solve a prognostic task
under conditions of uncertainty, where participants face the need to create and
process probabilistic hypotheses about possible gains or losses engrained in the
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structure of the decision-making environment (decks and cards). Since decision
making in the IGT unfolds over time (in a sequence of 100 trials), decisional strate-
gies reflected in behavioral performance in the IGT have temporal characteristics,
and can be appropriately modeled by hierarchical linear modeling (or mixed linear
modeling), capturing the dynamics of choices depending on the reduction in un-
certainty levels of the situation.

We analyzed the IGT data by splitting it into five blocks (20 trials each), con-
sistent with previous research (Brevers, Bechara, Cleermans, & Noél, 2013). While
the first block performance effectively indexes cognitive orientation under uncer-
tainty, the fifth block performance can be viewed as indexing full-fledged decision-
making processes under conditions where the probabilities of gains and losses have
been already established.

New Questionnaire of Tolerance/Intolerance for Uncertainty

We used the New Questionnaire of Tolerance/Intolerance for Uncertainty (Kor-
nilova, 2010) to measure attitudes towards uncertainty. This was a self-report ques-
tionnaire constructed based on the re-analysis of Furnham’s (1994) tolerance for
uncertainty questionnaire, which itself included several measures. We previously
showed that the questionnaire has a three-factor structure in typically developing
Russian samples, and can be used to obtain reliable indices of tolerance for uncer-
tainty (TU), intolerance for uncertainty (ITU), and interpersonal intolerance for
uncertainty (II'TU).

Results

The data were analyzed using the mixed linear model method (Baayen, 2008) as
implemented in the Ime4 package for R. Block number (1 to 5), squared term for
the block number (allowing for nonlinearity of learning), demographic variables
(age and sex), and tolerance/intolerance for uncertainty variables were entered into
the model as fixed effects. The model also included random effects of participants
on the initial starting point (intercept) and slope.

In the conditional growth model, demographic variables and tolerance/intoler-
ance for uncertainty were allowed to influence both intercept and slope. The model
parameters are summarized in Table 1. Of note is that demographic variables did
not significantly predict either of the three dependent variables or their slope pa-
rameters.

The analyses revealed a complex pattern of results. First, we found that partici-
pants tended to earn more money as they progressed through the experiment, with
a pattern of change consistent with that previously reported for the task (slowing
down growth). Moreover, initial gains in the IGT were predicted positively by tol-
erance for uncertainty (B=5.68, SE=2.93, t=1.94).

Second, we found that the preference for disadvantageous IGT decks decreased
linearly over the course of the experiment (B=-.04, SE=.02, t=-2.03). At the same
time, the initial preference for “bad” decks was positively predicted by tolerance for
uncertainty (B=0.006, SE=0.003, t=2.13).
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Table 1

Summary of Fixed Effects for the Mixed Models with IGT Performance as Dependent
Variables

Net Gain Bad Decks Loss Switches

Parameter B SE t B SE t B SE t

Intercept  1,514.06 52.70 28.73* .53 .05 10.39  3.85 .50 7.72

Block 1,557.07 78.10 19.94* -.04 02 -2.03° -32 .55 -.58
Sex 104.97  70.63 1.49 .07 .07 1.09 .85 .67 1.27
Age -3.46 2.86 -1.21 -.002 .003 -.90 -.03 .03 -1.22
TU 5.68 2.93 1.94' .006 .003  2.13* -.04 .03 -1.51
ITU 1.25 2.23 .56 .002 .002 .90 -.05 .02 -2.32*

Block -26.13 1245 -2.10* n/a n/a n/a .05 13 .38

Block:Sex -8.01 104.68 -.08 .02 .03 93 -.40 .73 -.55

Block:Age 42 4.24 .10 -.001  .001 -.60 .02 .03 .52
Block:TU 6.18 4.34 142  -.002 .001 -1.42 .03 .03 1.12

Block:ITU 3.59 3.30 1.09 -.001 .001 -71 .05 .02 2.14*
Block:Sex 23.09 16.69 1.38 n/a n/a n/a -.02 17 -.10
Block:Age -.63 .68 -.94 n/a n/a n/a  -.0002 .007 -.02
Block:TU -93 .69 -134 n/a n/a n/a  -.008 .007 -1.17
Block:ITU -.56 .52 -1.07 n/a n/a n/a -.01 .005  -1.86'

Notes: * p < 0.05; ' p < 0.10. TU — tolerance for uncertainty. ITU — intolerance for uncertainty. B —
mixed model regression coefficient with its standard error (SE).

Third, we found that switching to other decks after facing a loss was relatively
constant throughout the course of the experiment for the “average” participant.
However, intolerance for uncertainty predicted the intercept negatively (B=-0.05,
SE=0.02, t=-2.32). For participants with higher intolerance for uncertainty, fewer
deck changes were observed after a loss at this stage of the IGT. At the same time,
intolerance for uncertainty positively predicted the slope parameter for this index
(B=0.05, SE=0.02, t=2.14), thereby suggesting that for individuals with high in-
tolerance for uncertainty, the proportion of deck switches increases over time to a
larger extent than for individuals with low tolerance for uncertainty.

Discussion

We examined tolerance/intolerance for uncertainty as potential sources of indi-
vidual differences in the dynamic parameters of decision making in the lowa Gam-
bling Task. We found that tolerance and intolerance for uncertainty acted as sig-
nificant predictors of IGT performance, although they predicted different indices.
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These findings suggest that tolerance/intolerance for uncertainty modulate deci-
sion-making strategies under conditions of uncertainty. Tolerance for uncertainty,
for example, predicted the baseline level of monetary IGT performance; although
participants who had higher tolerance for uncertainty were more likely to choose
disadvantageous decks in the IGT at the beginning of the experiment, they also
showed higher overall profit, compared to participants with lower tolerance for un-
certainty. This finding suggests that tolerance for uncertainty plays a pivotal role in
determining the initial level of risk readiness under conditions of uncertainty, con-
sistent with prior findings that linked tolerance for uncertainty and risk readiness
using behavioral measures of risk readiness (Kornilova, 2016) and choice processes
in the IGT with sensation seeking (Suhr & Tsandis, 2007).

Tolerance for uncertainty played an important role in orientation to the dy-
namic changes in the decision-making environment and the productive devel-
opment of probabilistic anticipations. At the same time, the results of the study
suggest that higher intolerance to uncertainty was associated with a decrease in
“research activity” (risk aversion) after exposure to an in-game loss of money. This
finding is concordant with the accounts of intolerance for uncertainty as an index
of risk aversion and rejection of uncertainty as well as with the empirical evidence
that this personality trait is related to avoidance coping strategies when decisions
are made under conditions of uncertainty (Kornilova, 2013).

The modeling approach to the analysis of IGT parameters allowed us to go
beyond simple correlation analysis and revealed a complex picture of the regula-
tory processes behind the measured indicators of gaming (and decision-making)
strategies. Overall, decision making under uncertain conditions is partially modu-
lated, therefore regulated by tolerance and intolerance for uncertainty. Interesting-
ly, tolerance for uncertainty appears to regulate basic risk readiness that underlies
cognitive learning in the initial stages of decision making, while intolerance for
uncertainty regulates risk propensity after failure/loss, potentially limiting learning
under conditions of uncertainty, through risk aversion and increased sensitivity
to negative outcomes. These findings are noteworthy because they shape an alter-
native methodological approach to studying the functional relationships between
cognitive and personality traits and processes that are involved in decision making
and choice regulation.

The study has several limitations. First and foremost, the findings should be
replicated in samples of larger size and characterized by prominent variation in
the studied traits and processes. Second, it is possible that our analytical approach
did not adequately capture qualitative decision-making strategies that characterize
different participants. Third, this analysis did not include a measure of intelligence,
a possible baseline performance predictor of the IGT (Smirnov, Chumakova, Kor-
nilov, Krasnov, & Kornilova, 2017).

Our study provides general support for the notion of the amodal world image
that focuses on a different aspect of individual regulation of anticipatory decision-
making strategies than the hypothesis of “somatic markers™: i.e., on higher levels of
a person’s prognostic activity regulation by overarching traits of attitudes towards
uncertainty. This does not negate the importance of somatic markers that signal
success or failure, but instead highlights the irreducibility of decision making to
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somatic markers that are placed at the “vertex” levels of anticipatory activity regula-
tion and that are instead modulated by personality traits. These “vertex” levels are:
(a) positive acceptance of uncertain conditions (as a challenge to one’s abilities) and
(b) uncertainty aversion combined with reliance on known facts (already defined
components of a situation) in one’s search for clarity.
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Introduction

Due to the low potential for restoration of memory after brain injury, contempo-
rary rehabilitation of higher cortical function mostly involves external compensa-
tion (Dubourg, Silva, Fitamen, Moulin, & Souchay, 2016; Evald, 2017; Jamieson,
Cullen, McGee-Lennon, Brewster, & Evans, 2014; Wilson, Gracey, & Evans, 2009).
According to multiple studies, memory training has poor efficacy (das Nair, Cog-
ger, Worthington, & Lincoln, 2016; Hamalainen & Rosti-Otajarvi, 2016). Russian
neuropsychological tradition, which is based on the work of L.S. Vygotsky and
AR Luria, offers another approach to rehabilitation of memory impairments — re-
structuration of impaired higher cortical function on the basis of preserved chains
with the use of internal and external aids. This includes either the reconstruction
of an existing functional system or the formation of a new one, relevant both to the
patient’s individual needs and to his/her brain abilities.

L.S. Vygotsky believed that memory is a higher mental function which, bet-
ter than other functions, reveals the individual’s interaction with him/herself. A
productive and efficient interaction with him/herself in everyday goal fulfilment is
probably a key objective of neuropsychological rehabilitation.

In Russian neuropsychological tradition, based on L.S. Vygotsky and A.R. Lu-
ria's works, rehabilitation (or impaired functions’ recovery) is understood as a
transformation of a higher mental function, based on intact elements of that func-
tion and on use of external and internal means (of mediation) (Luria, 1976; Vy-
gotsky, 1997). Often that process is based not only on rehabilitation of a partly or
completely damaged function, but also on a modification of how that function is
realized. Concerning memory, it is “working with memory” or developing a new
way of an individual’s interaction with himself/herself, rather than just “memory
rehabilitation”

Principles of Memory Organization

The transformation of primitive (biological) forms of memory to higher (specific
for humans) forms is a result of a long and complex process of cultural and his-
torical development. Memory of modern humans, as a higher mental function, is
also a product of their cultural and social development (Leont'ev, 1964; Vygotsky,
1997). That is why means and mechanisms of memorization (used by an individual
during his/her lifespan) act as products of interaction of a person with him/herself
through the development process. In the case of abnormalities, especially related to
brain injuries, many of these well-developed and established means of interaction
became inefficient. As a result, there is a need to “repair” such means or to search
for new means which, on one hand, will correspond to the capacities, individual
characteristics and patient’s requests, and on the other hand, correspond to the
abilities of his/her damaged brain functions.

The above-described principles are related to the theory of metacognitive func-
tions developed in modern psychology (Ackerman & Thompson, 2017; Al Banna,
Abdulla Redha, Abdulla, Nair, & Donnellan, 2015). The development of metacog-
nitive functions begins in the earliest periods of ontogenesis and continues until
the later youth period and, in some cases, continues during the whole lifespan.
Usually two elements of metacognitive functions are damaged in the case of brain
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injuries: difficulties of awareness of the existing deficit (which includes poor self-
monitoring) and absence of the flexibility and behavior change which is important
when external conditions are changed (Kennedy & Turkstra, 2006). As a result,
these patients need special training of metacognitive functions (Kovyazina et al.,
2017; Varako, Dobrushina, Zinchenko, Martynov, & Kovyazina, 2016).

Most often, training of metacognitive functions is used in rehabilitation in
three cognitive domains: attention, executive functions and memory. The authors
divide all metacognitive strategies into two categories (Sohlberg & Turkstra, 2011):
task-specific strategies (for example, for understanding and remembering the in-
formation) and general strategies (for a wider range of tasks).

Mechanisms of Memory Impairment

The excitation-inhibition processes of balance (neurodynamic balance) and an
optimal energy level (remaining active long enough to memorize and retrieve in-
formation) are important conditions of memory processes. If the level of optimal
energy is low, neurodynamic balance is disturbed: the inhibitory processes pre-
dominate as an abnormally increased retroactive inhibition. As a result, if after the
act of memorization some new action appears, the subject has difficulty retriev-
ing recently memorized information (forgetting). This action causes an inhibitory
(interfering) effect on retrieval efficiency. Thus, increased inhibition of memory
traces due to the impact of interference is one of the main mechanisms of abnormal
forgetting (Luria, 1976).

It is important to note that increased inhibition of memory traces due to the
impact of interference can, in one case, appear in all modalities (in memorization
of visual, motor and auditory stimuli), while in other cases it may appear only in
one modality. Moreover, the intensity of polymodal and unimodal memory im-
pairments, diagnosed during clinical and neuropsychological assessment, depends
on interference type (inter- or intra-stimuli interference), level of semantic organi-
zation of stimuli and combination of numerous conditions of memory task (Korsa-
kova & Moskovichute, 2003).

If we consider that memory retrieval presumes guidance towards a memory
trace relevant to the task, it is clear that an ability to control the selective memoriza-
tion is another condition of memorizations efficiency. In the case of damage of ce-
rebral structures, the selective memorization of memory traces relevant to the task
is troubled; together with the stimuli relevant to the task, some irrelevant stimuli
are also memorized in an involuntary and automatic manner. Thus, difficulties of
selectivity of memory traces (related to present and past experience) can be an-
other mechanism of memory impairment.

Optimal flexibility of neural processes, which allows one to switch from one
element (or association) of memory trace to another, is one of the neurodynamic
parameters of mental activity. In the case of flexibility impairment, the abnor-
mal inertia (which manifests itself in perseverative retrieval of some elements of
memorization task and details of past experience, as well as in proactive inhibition,
when the action which appeared before the memorization act has a negative impact
on the result) might be a mechanism of memory impairment.

Human memory is, first of all, an active memorization activity. It means the
individual transforms the information he/she perceives in an active manner, not
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just imprinting the traces of stimuli, but encoding the information, selecting its
relevant and irrelevant characteristics and encoding the stimuli in a specific sys-
tem — a semantic and subjective organization (Leont'ev, 1964; Luria, 1976). More-
over, the active manner of information transformation manifests itself when a per-
son addresses a special task to remember information in a particular condition or
situation. Such an activity, directed towards a goal, induces a selective character of
the memorization process (the use of specific means and development of relevant
motivations and attitudes), as well as the retrieval process (the access of relevant
information at a proper time).

Principles of Rehabilitation of Memory Impairments

In the Russian neuropsychological approach, based on L.S. Vygotsky’s ideas, the
higher mental functions have specific characteristics or processes which enable
learning something new, as well as recovery after impairments during neuroreha-
bilitation (Vygotsky, 1997): exteriorization and interiorization. What do these terms
mean? The studies of higher mental functions among children revealed that any
complex mental activity is exteriorized in the beginning (carried and expended on
the outside). For example, when children learn to solve arithmetic problems, they
rely on external means — means which are well known and understood by the
child (for example, arithmetic tasks using apples). Gradually, these external means
are replaced by more abstract algorithms, such as rules how to solve arithmetic
tasks, which are exteriorized as notes, schemas, etc. Eventually a child does not
even use these exteriorized means. It happens because logical operations become
automatic and are transform into “mental skills”. Thus, interiorization of some par-
ticular logical operation develops, being transformed from an external to internal
form (Furth, 1968).

A similar process develops during phylogenesis: the transformation of primi-
tive, biological forms of memory to higher, specifically human, forms of memory.
This is a result of a long and complex process of cultural and historical develop-
ment: being exteriorized and based on external means in the beginning, gradually
memory becomes the one we can now observe in modern humans.

The first steps towards intentional memory regulation appear among primitive
tribes. These are the first attempts to regulate one’s memories, to retrieve memory
traces by means of a special stimulus which act as means of memorization. Janet
said: “The first memories are the memories of things by means of the things them-
selves. A person who wants to retrieve a memory takes a special object in hand;
for example, some tie a string on a foulard or put a small stone in a pocket, a piece
of a paper or a leaf from a tree. This is what we still call souvenirs” (Janet, 1928).
Mechanically retained memory traces need to have an essential connection with a
stimulus existing in a novel situation to reappear in mind in that novel situation.
This mediating element, which connects the trace of memory with a novel situa-
tion, must be created beforehand in the memorization process.

It is important that the studies of compensation mechanisms (in the case of
some functional system impairment) revealed that there are no principal differ-
ences between the reorganization of the function in abnormal and normal condi-
tions (Anohin, 1958). That means that reorganization mechanisms are universal.
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Thus, the principal objective of the rehabilitation process is to look for individually
intact abilities, which can maintain the development of that universal mechanism.

After brain injury, key elements of the comprehensive interiorized memory
system can be destroyed. During neuropsychological assessment, impaired and
preserved chains of the system are identified along with resources which may be
used to create a new system. Subsequent rehabilitation is a highly exteriorized el-
emental process, aimed to find an effective strategy to work with memory. Once
such a technique is found, it is trained to promote consolidation.

Design

Case Report Description

Patient L., 62 years old, had a severe traumatic brain injury along with thoracic
trauma (fracture of the right III-VII ribs and left IV rib, pulmonary contusion,
secondary pneumonia) and traumatic shock as a result of an automobile accident
which happened 6 months before rehabilitation. Brain CT and MRI revealed mul-
tiple abnormalities, including sites of traumatic injury in the left anterior-lateral
frontal area (2 cm®) and left temporal area (2 cm?), multiple “vascular” lesions in
the white matter of the frontal and temporal lobes and moderate hydrocephalus.
During the first month after the trauma, the patient had disordered consciousness,
starting from stupor (GCS 11), with gradual restoration. He received intravenous
fluid therapy, antibacterial therapy and sedation with benzodiazepines due to de-
liritum. One month after the trauma, he was discharged.

The patient has an engineering degree. Before the injury, he worked as an elec-
trician and helped his son in apartment renovation work. Because of memory dif-
ficulties after the traumatic brain injury, the patient left his job and stopped par-
ticipating in his family life. He could not internalize the contents of books and web
pages he read. In his daily routines, the patient often forgot where he put objects
and what he planned to do.

Six months after the trauma, the patient was admitted for rehabilitation. The
diagnostics of higher mental functions (e.g., memory) was based on classic neuro-
psychological assessment in A.R. Luria’s approach. The results of neuropsychologi-
cal assessment are presented below.

Neuropsychological Assessment

During assessment, the patient was communicative, sociable and emotionally ad-
equate. The anxiety which appeared in the beginning of the assessment was trans-
formed into a calm mood. The patient made jokes, showed his interest in task per-
formance and was an active participant in the discussion. He was not particularly
aware of errors he made during the assessment.

Objective Results

Difficulties in kinetic praxis were revealed. These difficulties were manifest in diffi-
culties of motor stereotype development, organization of series of movements, pro-
pulsions, perseverations and dominance on the left side. Also, there was a tremor
in both hands (but mostly in the left hand).
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The second complex of symptoms includes different memory impairments.
Firstly, impairments of elements of neurodynamic conditions of memorization:
impairment of selectivity of memory traces of past experiences (the patient had
contaminations and confabulations), increased inhibition of memory traces due
to the impact of interference (also appeared in semantic information memoriza-
tion), abnormal inertia of memory traces (appeared in inert memorization of rel-
evant and, at the same time, irrelevant answers in memory tasks). Secondly, there
were memory impairments of different severity levels which appeared in retrieval
of memories from past experience and autobiographic memory:

o The productivity of correct memorization and retrieval of short stories was
approximately 90%; the quantity of errors of “false memorizations” was 4-5,
gaps in significant details — 4-5. Indirect (unmediated) memorization-de-
layed retrieval was less than 30% of the whole text amount with loss of its
meaning; in mediated memorization, 70% without any loss of its meaning;
however, a loss of significant details occurred.

o There was low efficacy in a memorization task (remembering a series of
words). During five attempts to remember a series of words, the increase of
memorized and retrieved words was two words and reached a maximum of
only eight words.

o The increased inhibition of memory traces (with heterogeneous as well as
homogenous interference) appeared in significant reduction of the amount
of retrieved information (50% in a 10-word memorization task, 60-70% in
a short stories memorization task and 30% in memorization of two groups
of three-word tasks).

« Visual memory was impaired less; however, there was a reduced amount
of retrieval (four out of six figures retrieved) together with intact ability to
memorize images after copying.

+ Remembering experiences: there was a mild impairment in autobiographic
memory, as well as in semantic memory (retelling of book plots is practi-
cally impossible for the patient).

o Abnormal inertia of memory traces appeared in perseverations of already
memorized information (relevant as well as irrelevant or mistaken infor-
mation).

We also identified difficulties in understanding metaphorical and hidden
meanings of proverbs and series of image narratives.

Gnosis, formal thinking, programming, behavioral regulation and process of
categorization were intact. The results of the neuropsychological assessment are
presented in tables 1 and 2.

Thus, central neuropsychological impairment was shown in moderate impair-
ment of different memory types: modal nonspecific impairment with mild but
persistent impairments in autobiographic and semantic memories. Memory im-
pairments appeared on the level of separate operational elements of the memoriza-
tion task, as well as on the level of memorization activity as a whole. The princi-
pal mechanisms of memory impairment were (a) increased inhibition of memory
tracers due to the impact of interference, (b) difficulties of selectivity of memory
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Table 1

Neuropsychological Assessment (Luria Battery)

Test

Results

Sequential motor task (Luria’s Fist-Edge-Palm Right hand: normal

Test)

Left hand: delayed formation of movement
sequence; verbal regulation is necessary

Asymmetrical movements

Difficulties in program modification

Head spatial orientation and movements Normal
Conflict solving Normal
Visual gnosis Normal

“Blinded clock” (visual-spatial analysis)

5 of 5 tasks are correct

Elementary arithmetic tasks

Needs help

Acoustic gnosis

Normal

Shultz tables, 3 tables

40 sec; 47 sec; 41 sec

Serial 100-7s subtraction

5 correct subtractions

Memory: two short stories

Ist story. Involuntary memorization
Immediate recall

Delayed recall

2nd story. Voluntary memorization
Immediate recall
Delayed recall

4 of 8 significant details (1 false memoriza-
tion)

3 of 8 significant details (2 false memoriza-
tions)

11 of 16 significant details
11 of 16 significant details (2 false memoriza-
tions)

Visual memory, 5 figures

Correctly recalled 4 figures of 5 immediately
and after interference

Memory: 2 groups of words, 6 words total
Immediate recall
Delayed recall

6 of 6 words
4 of 6 words (normal)

Autobiographical memory

Had some difficulties recalling dates of birth
of his two sons and wife

Categorization test (5 tasks)

5 of 5 are correct

Verbal fluency (1 min)

11 words

Picture arrangement task

Is unable to find the correct order of pictures
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Table 2
Memorization of Ten Words

< o
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=4 Ea g < g E s': <~ M §= §° I-E =
1t 1 2 3.7 6 4 5
ond 1 5 8 2. 3 4 7 6
3 1 2 3. 5. 4 6 7
4th 1 2 3 4. 5 6 7 8
5th 1 2 3 8 4 5 6 7 “color”

Delayed L. 2 4 3 “cinema,
recall “bush’,
(40 min) “branch”

Note. " — order of recall is indicated by numbers. " — dots indicate repetitive recalls, which are inter-
preted as perseverations

traces related to past experience and (c) abnormal inertia of memory processes.
Moreover, the elementary level of memory processes, which is not mediated by
semantic organization of information, was more severely impaired. The semantic
organization of information improved the retrieval but only in the case of small
amounts of information.

Results

Considering the above information and the patient and his family’s requests, we
discussed the rehabilitation procedures to ameliorate the efficiency and accuracy
of memorization. The patient had some resources for memory rehabilitation. These
resources appeared in his capacity to rely on intact elements of the memorization
process: semantic organization of information and relative efficacy in remembering
small amounts of information.

Rehabilitation

With L. and his wife, we discussed possible goals and objectives of rehabilitation
with a neuropsychologist. To summarize, the request was to ameliorate cognitive
functioning — in particular the memory process, with the goal of returning to pro-
fessional activity and family life in the future. Apparently, this patient will not be
able to return to his previous professional responsibilities (i.e., working with high
voltage), since they were related to significant life and health risks for himself and
others. At the same time, he can perform more less risky jobs with less responsibil-
ity. As L. and his wife discussed the rehabilitation process, they came up with the
idea of working as a storekeeper in the same organization where L. worked before
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the traumatic brain injury. This job requires an ability to work with texts of dif-
ferent lengths, and analysis and memorization of information without pressure to
work quickly with the documents. However, neither he nor his family members
expressed strong motivation towards Ls return to professional activity. Mostly they
wished L. could be more independent and engaged in family routines. In this con-
text, memory rehabilitation remained one of the key requests.

From an organization point of view, time limit was important for the rehabili-
tation process: L. came to Moscow only for 3 weeks. Thus, we had an opportunity
to conduct nine rehabilitation sessions. We formulated the following rehabilitation
goal: in 3 weeks L. will master the algorithm and rules of working with texts.

The first three sessions were dedicated to selection of optimal (considering the
time limit) amounts of text and optimal algorithms for working with text. As a
result, the optimal text amount was 20 phrases so the patient could perform all the
work with the text during one session (since L. worked rather slowly, longer texts
took longer and increased the session time).

Table 3
Various Methods of Text Memorization

Amount Number
of retrieval  of errors

#1 Writing down pieces of text which come to mind on separate
pieces of paper. The order of these pieces can be random. After
that, the text pieces are put in correct order. Thus, the patient - -
manipulates pieces of text which are all visible and in front of
him.

#2 Narrating the text from different perspectives or roles (read-
ing the text, L. should have paid attention to the storylines of
all characters to be able to narrate the storyline of each per-
sonage).

#3 Writing the key thoughts on each piece of text (“What is it
about”?) and then making a plan of narration. The narration
of the text was done three times: after the first reading, after
writing down the key ideas and after making a narration plan.

#4 Narrating the text and answering the psychologist’s questions.
In parallel to correcting the errors (gaps, mistakes of facts,
false memorizations), the patient performed the “correction
of the errors” task. On a piece of paper, he wrote down the
errors he made, each in one of three columns (1 — gaps, 2 —
mistakes of facts, 3 - false memorizations) and corrected them:
inserted the missing elements in the gaps, he wrote down the
false-memorization errors and mistakes of facts.

#5 Finding keywords and writing them down on a separate piece

of paper. - B

#6 #5 plus error correction: including the correct answers in the

narration of the text (in written form) t +
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During neuropsychological rehabilitation, we selected the optimal algorithm
for working with text (see Table 3), which we found only on the fourth session. It
consisted of searching the keywords and copying them on a separate piece of paper.
At first, independent search of keywords caused significant difficulties (L. even an-
nounced that to the psychologist). However, step-by-step, the process of learning
evolved and L. became more and more successful and independent at perform-
ing that task. This method was the most effective and significantly increased the
amount of retrieved information (see Table 4).

Table 4
Efficacy of Different Methods of Text Memorization: Amount of Information Recall

Session 1 2 3 4 5 6 7 8 9

Method #1, #2 #3 #4 #5 #5 #6 #6 #6 #6

1% narration 40% 37% 45% 37% 46% 53% 75% 50% 59%
(not using
the method)

2" parration 40% 41% 50% 84% 85% 88% 100% 100% 100%
3* narration 30% 61% 55% - - 82%  100% - -
4™ narration  50% - - - - - - - -
5% narration  30% - - - - - - - _

6" narration 61% - - - - - _ _ _

Table 5
Efficacy of Different Methods of Text Memorization: Factual errors

Session 1 2 3 4 5 6 7 8 9

Method #1, #2 #3 #4 #5 #5 #6 #6 #6 #6

I**narration 4 (2/2)* 2(1/2) 3(2/1) 2(0/2) 6(3/3) 6(2/4) 2(2/0) 0 7(2/5)

(not using
the method)
2" narration 0 2(1/1) 0  2(0/2) 2(0/2) 2(2/0) 6(2/4) 0O 0
3 parration 0 7(52) 1(0/1) - ~1(0/1) 1(0/1) - -

4™ narration 2 (0/2) - - - - — - - _
5" narration 1 (1/0) - - - - - - - _

6" narration 0 - - - - - - - -

Note. *The number of all errors made (including significant errors of facts, perseverations and false mem-
orizations)
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At the same time, the problem with qualitative errors in memorization was not
solved. L. had confabulations and significant confusions of facts. The method of
“keywords” and work on “correction of the errors” (a repeated recording of errors)
did not solve the problem. As a result, after the sixth session, we changed the algo-
rithm and principles of work with qualitative errors (see Table 5).

The sequence of “correction of the errors” changed its place in the algorithm:
in the fourth to fifth session it was conducted after the first text retelling, based on
the text’s content; beginning from the sixth session, the “correction of the errors”
was performed on errors which were made during the text retelling based on the
keywords.

One of the important discoveries we made during the work on decrease of
qualitative errors was that correction of these errors was done by putting correct
answers in the retold text and not by copying the incorrect answers and changing
them to correct ones in a separate table. As seen in Table 4, it allowed the patient
to significantly decrease the number of such errors (0 errors during the last 2 ses-
sions). Also, during the eighth to ninth sessions, L. received a printed algorithm
with detailed instructions on keyword extraction.

It should be mentioned that during the last two sessions L. worked well and
independently. If we had an opportunity to continue the rehabilitation, its objective
would be to automatize the skills he had already developed. These skills helped him
to work productively with the text.

Discussion

The main objective of the patient’s rehabilitation was to return him a way of work-
ing with his own memory, with the sort of information which he would probably
have to analyze, familiarize himself with and remember for his new professional
activities and productive family life. In other words, the objective was to help him
reconstruct his cooperation with himself.

Apparently, the search for the optimal means to help patients rebuild such
cooperation takes time. In our case, it took four sessions to find a way to help him
organize the information that would fit into the patient’s subjective configura-
tion. Moreover, finding this optimal method was just the beginning of the reha-
bilitation: we further needed to teach L. how to use that mean or method and, if
possible, automatize the whole process. As seen in Tables 2 and 3, this process of
learning and automation took several sessions. However, at the end of rehabilita-
tion (as we already mentioned, the rehabilitation was limited in time because of
external factors), we could talk only about relative automation of algorithm and
method use. That is, it was an independent, but extended manipulation with the
keywords.

According to L.S. Vygotsky’s approach, during the rehabilitation we launched
only the process of interiorization of a new functional system. Only a few elements
of this system became automated. At the same time, due to the beginning of the
interiorization process, the speed, independence and amount of retrieved informa-
tion increased. In general, however, the memorization process as a new functional
system is still exteriorized. To work with the text, the patient still needs some notes
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in front of him. Moreover, the productiveness of the first retrieval of information is
still modest (but significantly higher than before rehabilitation).

A significant decrease in qualitative errors (false memorizations, persevera-
tions and gaps in significant details) during the adaptation of a new algorithm of
memorization also signifies that the interiorization process was launched. Thus,
during rehabilitation, a new functional system was developing, using some new
supportive means (Vygotsky, 1997). This functional system was directed towards
working with text information to analyze, understand and memorize it.

Analysis of mistakes made during the rehabilitation process and their cor-
rection are very interesting and important for us. As seen in the Results section,
the biggest difficulty our patient had was to decrease the number of quantitative
memorization errors: false memorizations, perseverations, gaps and significance
of the story plot. The method we used first — writing down incorrect and correct
answers — did not lead to improved performance. Moreover, sometimes it even led
to the persistence of errors. The successful method was the one directed towards
the correction of errors in the text by including correct answers in it.

This mistake we made is important to discuss for several reasons. Firstly, this
mistake is quite common: since school we have been taught to “correct the errors”
we have made, using an algorithm which has little effectiveness for healthy people
and is not effective for patients. This algorithm is based on reproduction of an error
before correcting it. Secondly, it is important to pay attention to the mechanism of
memory impairment itself and the patient’s mental activity as a whole. Thirdly, it is
necessary to explain the physiological basis of the mechanism (described by Rus-
sian scientists such as I.P. Pavlov and A.R. Luria) which caused the impairment,
and of the algorithm to overcome this impairment.

As we mentioned above, L. made memorization errors during the narration
of stories. These errors were related to impairment of selectivity of memory traces
(false memorizations) and to impairment of flexibility of neural processes caused
by the mechanism of abnormal inertia. Together these two mechanisms aggravated
memory impairment. This aggravation showed itself when our patient inertly re-
produced his own errors.

Selectivity of mental processes is based on the physiological “law of strength”
(Pavlov, 2011). This law states that it is possible to define a dominant system of
arousal. The preservation of this law allows activation of systems of strictly selective
connections, at the same time inhibiting irrelevant connections which do not cor-
respond to a patient’s objectives (Luria, 1976). If the optimal level of cortical tone is
changed, its arousal decreases; the inhibitory or phasic state of the cortex develops.
During this state, characterized by lower arousal of the cortex, the “law of strength”
is broken (Pavlov, 1928): in primary stages, weak stimuli are equalized with strong
stimuli (Pavlov described this state as an “equalizing phase”); during the deepest
“equalizing” phase of the cortex even the weakest stimuli are still evoking reactions,
while strong stimuli lead the cortex towards the state of strong inhibition and do
not evoke any reactions.

The decrease of cortex arousal eliminates the most important condition for
selectivity of mental processes and violates the main requirement of the memo-
rization process: such “equalizing” phases of the cortex easily lead to impairment
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of selectivity of relevant memory traces. In line with relevant memory traces, ir-
relevant connections are also activated. If the cortex tone is optimal, the irrelevant
connections are inhibited. If the cortex tone is inhibited, the irrelevant connections
are balanced with relevant ones; moreover, they inhibit the activation of relevant
connections. That is why the irrelevant connections (stimuli) appear automatically
and uncontrollably.

Another important mechanism of memory impairment — the impairment
of flexibility of neural processes — manifests itself as abnormal inertia and per-
severations. When cortex activity is optimal, the activation of memory traces is
organized in temporal sequence: the traces are activated successively. To activate
relevant connections, a person must inhibit the traces of previous connections
and switch from one trace to the others. Such flexibility of neural processes is
impaired in the case of brain injuries. The traces, activated in the cortex, become
abnormally inactive, which means that normal shifting from one memory trace to
the others is impaired.

Thus, to overcome (or prevent) qualitative memory errors, it was important to
account for the specificities of our patient’s neurodynamic balance, which were di-
agnosed during the neuropsychological assessment. The patient should have been
placed in a situation in which an error (weak stimuli) could not be “activated” as an
irrelevant connection. The similar logic of a rehabilitation program can be seen in
such well-recommended approaches as errorless learning (Fish, Manly, Kopelman,
& Morris, 2015; Roberts et al., 2016; Wilson, 2013), avoiding possible activations of
any irrelevant connections and repeated fixation of relevant stimuli which, accord-
ing to laws of abnormal physiology, evoke weak reactions.

Conclusion

In healthy people, the amount of memory traces accessible for retention is increased
if they are successfully coded. In other words, the amount of retention of memo-
ry traces increases if these traces are included in systems of meanings. Numerous
researchers also mentioned this, while K. Bulher (Innis, 2013) supposed that the
“memory of thoughts” is much larger than the “memory of elements”. Vygotsky,
Leontev, Luria and others stated the same. This translation of memory processes on
a higher level (which actually is the process of semantic organization of memory)
significantly increases the amount of memories retrieved and reinforces the stabil-
ity of memory traces.

The method of finding keywords in the text was the most effective method in
our patient’s rehabilitation. While the patient was mastering and automatizing it,
the method caused a significant increase of the productivity of memorization. In
other words, this method actually is one of the well-known methods widely used in
different life domains, such as education and health: the method of meaningful or-
ganization of information. Combining this method with accounting for the speci-
ficities of neurodynamic balance and correcting of memorization errors allowed us
to significantly increase the efficiency and accuracy of our patient’s memorization.
It also gave him a metacognitive strategy as an instrument to work with his own
memory.
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Background. Special features of communicative development in children with Down
Syndrome are reported to correlate with intellectual disability, while their mothers’
communication with them is considered to be a reaction to difficulties in building
rapport with the child. The cultural-historical approach to human psychological and
mental development (Vygotsky, 1982) supports research into the contribution of ma-
ternal behavior to the development of communication in children with Down Syn-
drome.

Objective. To analyze the relationship between the development of responsive and
initiative communicative actions in children with Down Syndrome and features of ma-
ternal communicative behavior.

Design. The subjects were 15 pairs of mothers and their children diagnosed with
“trisomy 21, Down Syndrome, full (or complete) type of trisomy” and 18 pairs of moth-
ers and their typically developing children. The children in the experimental group are
from 18 to 36 months old, the age of mothers is from 24 to 41 years. The children in the
control group are from 18 to 36 months old; the mothers’ age is from 20 to 44 years. The
research included collection of video data and expert video recording analysis. Com-
munication was recorded of mothers and their children without a toy, and then with
a toy. Videos were made three times, every 1.5 or 2 weeks, and each session lasted 20
minutes; two videos were analyzed, excluding the first one. The analysis was performed
by three experts — researchers at the Federal State Budget Scientific Institution “Insti-
tute of Special Education of the Russian Academy of Education” — calculating the fre-
quency of the children’s responsive and initiative communicative actions. A qualitative
analysis of the mothers’ communicative behavior was conducted: Repeated patterns of
the mothers’ communicative behavior in both groups were identified, and the number
of mothers with these communicative actions was calculated.

Results. Mothers’ actions that correlated with the development of responsive and
initiative communicative actions in typically developing children were identified, includ-
ing: The adult caregiver addresses her child directly and personally; she pays attention
to the child’s actions and supports them; she plays with the child as with an equal. The
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communicative behavior of mothers of children with Down Syndrome did not differ
from that of the mothers of typically developing children in terms of the behavioral
characteristics listed above. The development of responsive and initiative communicative
actions in children with Down Syndrome correlates with a greater number of charac-
teristics of maternal communicative behavior, such as: continuing the communication
despite approximate, uncertain, or contradictory signals from the child; creating vivid
and positive emotional support for interactions; and keeping in mind the child’s lan-
guage and motor limitations.

Conclusion. Our research suggests that for the development of communication in
children with Down Syndrome, maternal communicative actions that correlate with the
development of communication in typically developing children are not sufficient.

Keywords: development of communication in children, communicative behavior of
children, communicative behavior of the mother in communication with a child, chil-
dren with Down Syndrome.

Introduction

The genetic disorder Down Syndrome (DS) can cause significant obstacles to the
development of communication, which is an essential condition for the mental
health of a child.

According to various authors, the development of communication in children
with DS at an early age has a number of distinct features in terms of the sensitivity
and initiative behavior of the child, features which are traditionally used as criteria
for quality assessment of communication (Mukhamedrakhimov, 2003; Smirno-
va, Galiguzova, Yermolova, & Meshcheryakova, 2003;). In the body of literature
on interaction of mother and child with DS (Fidler, 2005; Mukhamedrakhimov,
2003; Odinokova, 2016b; Palmov, 2006; Panarina, 2004; Spiker, Boyce, & Boyce,
2002, etc.), many works show that children with DS have a delay in responsive be-
havior — eye contact, smiling, and vocalizations. The frequency of the child’s non-
verbal behavioral responses during interaction is significantly lower, the response
latency period is longer, and the responses are reported to be less intensive and
affectively colorless due to the affective state of the child (Hughes, 2012; Panarina,
2004). The children with DS are not expressive; their smiles are described as muted
and their vocalizations are considered atypical (Fidler, 2005). Initiatives in children
with DS are marked by low frequency (the number of pointing hand gestures is
reported to be low), low intensity, and lack of persistence (Ayvazyan & Odinokova,
2016; Cebula, Moore, & Wishart, 2010; Odinokova, 2015; Palmov & Mukhamedra-
khimov, 2008, etc.).

Maternal communicative behavior can have its unique characteristics too. On
the one hand, mothers of children with DS are described as less engaged in interac-
tion: They are mostly in a low mood, lacking in enthusiastic, emotional and expres-
sive speech; they don’t repeat their child’s sounds and expressions — they don’t
“mirror them” (Panarina, 2004). On the other hand, compared with mothers of
typically developing children, the communicative behavior in the mother of a child
with DS is described as hyperactive, directive, and more obtrusive; she speaks more
strictly to the child, more persistently, giving more orders (Field, 1990; Mukhamed-
rakhimov, 2003, etc.).
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Yet there is also research that describes mothers’ behavior in interaction with
their children with DS as more effective than that of mothers of typically develop-
ing children: It is reported to be better structured and more predictable for the
child, focused on development and learning, more sensitive to the child’s signals
(Palmov & Mukhamedrakhimov, 2008).

Considerable individual differences in parents’ behavior during interaction are
also noted, with no single behavioral portrait emerging of the mother of a child
with DS (Ayvazyan & Odinokova, 2012; Inevatkina, 2009).

Features of communicative behavior in children with DS are believed to stand
in direct correlation with intellectual disability — with delayed information col-
lecting and attention disorder (Carr, 1991; Kumin, 2004; Moore, Oates, Hobson, &
Goodwin, 2002), while particular features of the mother’s behavior are considered
to be reactions to difficulty in building rapport and attempts to make up for it (Cun-
ningham & Glenn, 1991; Moore, Oates, Hobson, & Goodwin, 2002; Mukhamedra-
khimov, 2003). Specific responsive behavior in children could be interpreted by the
mother as reluctance to reply on the part of the child. Due to the specific nature
of the actions and the low predictability of the child’s behavior, the adult caregiver
may get confused and fail to understand the child’s signals. As a result, mothers of-
ten don’t understand their children, don’t respond to their initiatives, don’t pause to
let the child come up with a response (Panarina, 2004; Spiker at al, 2002; Vaughn et
al., 1994). Excessive maternal activity is interpreted by some authors as an attempt
to compensate for the child’s low activity in interaction and to ease or prevent be-
havioral problems (Cicchetti & Beeghly, 1993; Mukhamedrakhimov, 2003).

With the cultural-historical approach to human psychological development,
the focus shifts from biological to social factors that influence the development
of communication in children with a genetic disorder (Vygotsky, 1982) and raises
the question of the mother’s behavior and its contribution to the development of
responsive and initiative communicative actions in the child (Razenkova, 2017).
Such an approach can have many applications, as it is potentially an excellent step
toward preventing and overcoming difficulties in the development of communica-
tion in children with DS, by implementing a goal-oriented strategy for changing
mothers’ communicative behavior.

The aim of the present research is to investigate maternal communication as
a factor of (condition for) the development of communicative action in children
with DS.

According to the cultural-historical approach, human communication is ac-
quired (not innate) (Lisina, 2009). This process starts from the very first days of
life and develops through the child’s interaction with the mother or other adult
caregivers. The key factor here is the caregiver’s values-based attitude toward the
child: how the adult feels and thinks about the child. Initially, the adult caregiver
meets the baby’s natural needs and the need for new experiences, as the adult is a
vivid and informative object for the child to explore. It is essential that the adult
caregiver be “loving and caring” when interacting with the child, treating the child
as an equal partner in communication, who has his/her own intentions and wishes.
The child needs such attention, and the communicative need (in its first meaning as
social reciprocity) arises as a need for getting caring attention from an adult care-
giver. Driven by this need, an child first only responds to initiatives of the adult and
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then begins to actively ask for attention, inviting the adult into communication.
Thus begins the development of initiative actions (Lisina, 2009).

Certain of the mother’s communicative actions — such as giving her loving
and benevolent attention to her child — are therefore required for the develop-
ment of the child’s need to communicate, which will be expressed in the child’s
behavior through responsive and initiative actions. Assuming that the development
of communication in children with DS works the same way, we can formulate a
hypothesis: The maternal communicative behavior required for the development
of responsive and initiative communicative actions in children with DS has its own
special characteristics, which are different from those of mothers of typically de-
veloping children.

The objectives of the research were:

o to conduct a comparative assessment of the representativity of responsive
and initiative actions in communicative behavior in children with DS and
in typically developing children;

« to determine mothers’ communicative actions that are significant for the
development of responsive and initiative communicative actions in chil-
dren at an early age;

o to analyze mothers’ communicative behavior that correlates with the de-
velopment of responsive and initiative communicative actions in children
with DS.

Method

Study Subjects

The subjects were 15 pairs of mothers and their children diagnosed with “trisomy
21, Down Syndrome, full (or complete) type of trisomy”; the children are from 18
to 36 months old (27.7 £ 5.8). The age of the mothers in the experimental group was
from 24 to 41 years (33.3 +5.3). The control group comprised 18 pairs; the children
were from 18 to 36 months old (25.7+5.4); the mothers’ age was from 20 to 44
years (27.7+6.8). In both groups, the following covariates were balanced: family
size (more than one child, 46.7% of families in the experimental group and 44.4%
of families in the control group, ¢*=0.28, non-significant differences; an extended
family, which includes grandparents, made up 46.7% of the experimental group and
27.8% of the control group, ¢*=1.127, non-significant differences); household in-
come (low income — 13.3% of families in the experimental group and 16.7% of
families in the control group, ¢*=0.267; average income — 60% and 66.7% respec-
tively, ¢* =0.396, non-significant differences; high income — 26.7% and 16.7%, re-
spectively, @* =0.699, non-significant differences). The groups had differences in the
educational level of the mothers (high education — 60% of the mothers in the ex-
perimental group, 27.8% of the mothers in the control group, ¢*=1.89; p<0.05), but
an additional analysis did not prove this variable to correlate with the mothers’ com-
municative behavior (Ayvazyan, Odinokova, & Razenkova, 2017). All the families
with children with DS were provided with early intervention services (in-home ser-
vices of special education teachers aimed at monitoring of somatic growth and care
counseling; classes on how to teach object manipulation, play, self-help, speech).
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Research Methods

The research included collection of video data and expert analysis of the video-
recorded communications of mothers and their young children.

Video materials collection procedure. The videotaping was conducted no earli-
er that at the third or fourth time that the investigator met with the family, allowing
the investigator and the subject-pair to first build rapport and some level of trust.
The first two times, the investigator spoke to the mother with her child present and
conducted psychological testing of the mother and assessment of the child’s neuro-
psychological development. In the control group, the videotaping was performed
at home, whereas in the experimental group it was done at a place very familiar to
the child, for instance at home or in a playroom at the early intervention center
where the families attended classes. First, the mothers were asked to communicate
with their children without a toy, according to the protocol: “Interact with your
child the way you usually do”. Then a standard set of toys was offered, including a
matryoshka nesting-doll, a Seguin Form Board, a pyramid, some blocks, a toy car,
aball, a small doll, a cup, a spoon, a hairbrush, a handkerchief or fabric napkin, and
four pictures. The next protocol suggested: “Choose any toy, then interact and play
with your child the way you usually do”. The interaction of the mother-child pair
was videoed three times, every 1.5 or 2 weeks, and each session took 20 minutes;
two video recordings were analyzed, excluding the first one.

Video materials analysis. In the process of analysis, stories were identified in
the mother-child interaction. By stories we mean episodes, complete to a certain
extent, that have a clearly outlined beginning, a continuation, and an end of the
interaction. The beginning is marked by one of the partners initiating an interac-
tion (performing an initiative communicative action). In the continuation period,
the partners can either support each others’ initiative actions or not. These stories
were converted into text — dialogues that consist of sequences of verbal utterances
and “behavioral messages” (movements, vocalizations, evocative expressions of an
emotional reaction by mimicry, the expression of the eyes, body posture, gestures,
etc.) of the mother and her child.

Then, the frequency of the children’s responsive and initiative communicative
actions was calculated. The indicators of initiative behavior at the age of two are
“various appeals to the adult caregiver: The child is demonstrating skills, asking for
help, involved in joint actions, seeking an evaluation of his/her actions and emo-
tional feedback for his/her own experiences” (Smirnova, Galiguzova, Yermolova,
& Meshcheryakova, 2003, p. 58). “Sensitivity is revealed in the child’s responsive
actions when they are performed in response to the adult’s addressing him/her (the
child takes the offered object, accepts help, tries to “mirror” or imitate the adult’s
actions, reacts to praise and reproach)” (ibid, p. 36). For the statistical analysis, we
used the data about the number of children in whose behavior repeated response
and initiative communications actions could be observed (3 or more times in 20
minutes of recording).

A qualitative analysis of mothers’ communicative behavior was performed,
which required the classification of elements of behavior, due to the high indi-
vidual variability of phenomena observed. To meet this objective, we used the
methodological approach presented in the work “The use of video surveillance for
identification of the internal processes of pre-verbal development in infants” (Be-
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lova, Nosulenko, & Ushakova, 2016). Upon reviewing the footage, both in regular-
speed and freeze-frame mode, we developed a “cross-classification analysis grid”
(contingency table). This is a list of classifications with informative descriptions of
mothers’ communicative actions (Ayvazyan, Kudrina, Odinokova, Orlova, & Ra-
zenkova, 2018). Repeated patterns of mothers’ communicative behavior in both
groups were defined in general terms in the grid. The classifications are followed
by remarks and examples, which give reason to conclude that the expert evaluation
of the video data was given without subjectivity. Then in the cross-classification
analysis grid, each of the mothers’ behavioral messages was classified in terms of
its communicative actions. Communicative behavior in mothers was classified by
three experts, researchers at the Federal State Budget Scientific Institution “Insti-
tute of Special Education of the Russian Academy of Education”, Moscow, Russia.
When controversies arose in the analysis of episodes, they were classified according
to the experts’ collaborative decision, if necessary making corrections to the tran-
scription and adding these to the grid (following the open coding principle of the
grid) (Belova, Nosulenko, & Ushakova, 2016).

The number of mothers displaying the specific communicative actions was cal-
culated in order to perform the statistical analysis. The multifunctional Fisher’s
angular transformation ¢*-index and Fisher’s exact test were used for comparison
of the communicative characteristics of the groups “mother—child with DS” and
“mother-typically developing child”

Results

Comparison of the frequency of responsive and initiative communicative actions
in children with DS with that in typically developing children exhibited a signifi-
cant difference in responsive communicative actions: 40% of the children with DS
and 5.6% of the children in the control group showed a low frequency of responsive
communicative actions to the mother’s signals (¢*=2.556; p<0.01). Thus, when
video recorded, significantly more children with DS ignored their mother’s initia-
tives in interactions or refused to respond to them, avoided tasks, did not imitate
the mother’s activities, excluded the mother from their play, etc.

With respect to initiative communicative actions, a different picture emerges.
The number of children with a low number of initiative actions showed no statisti-
cally significant difference between the two groups: 7 children with DS and 5 typi-
cally developing children performed actions that attracted the adult’s attention no
more than twice in 20 minutes of video recording (46.7% and 27.8%, respectively,
¢*=1.127, which is a nonsignificant difference). In interactions, those children
were passive, waiting for the partner to take the initiative and preferring to explore
toys and other objects on their own.

It is only at the extremes that differences are observed: Two children with DS
did not exhibit any initiative actions throughout all the video recordings, whereas
no such cases were observed in the control group. Three children in the control
group initiated communication with their mothers more than 10 times in 20 min-
utes of recording, while no child with DS did. So, with respect to initiative actions,
it is noteworthy that both in the group of children with DS and in the control group
there is a large range of individual differences.
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The qualitative study of communicative behavior of the mothers highlighted a
number of repeated communicative actions in their interaction with their children.
These communicative actions are outlined, with remarks and examples, in the cross
classification analysis grid (contingency table) that was subsequently used for clas-
sification and quantitative assessment of mothers” behavior.

Afterwards, a comparison was made of the communicative development of the
children (that is, their responsive and initiative communicative actions) with the
communicative behavior of their mothers. This entailed examining the relationship
between the communicative characteristics in the children and certain communi-
cative actions (or lack thereof) in the mothers in both groups (see Table 1).

Table 1

Fisher’s exact test values ¢ computed to examine the relationship between communicative
actions of children and their mothers in both groups'

Responsive communicative Initiative communicative
actions actions

Commnicatveacionspnaaren I earncbldrn
of mothers with DS with DS

group group
Uses first/second person o - - *
when addressing her child 0.87 0.69 0.76 0.57
Commenj[s on events in the 0.58* 0.54* 0.47! 0.72%*
surroundings
Supports all the child’s 0.87%* 0.45 0.76** 0.56*
Initiatives
Plays along with her child 0,745+ 0.2 0.64* 0.55+
as an equal
Comes up with innovative
elements when playing and 0.49 0.22 0.61* 0.55%
during interactions
Responds to her childs 1.00* 0.24 0.87+* 0.62**
actions as to an initiative
Accepts any response by . -
her child without criticism 0.58 ~0.08 0.76 0.18
Opegly expresses positive 0.76% 0.39 0.61* 0.17
emotions
Praises her child 0.58* 0.27 0.76%* -0.06
Gives a negative evaluation o ot
of her child -0.87 -0.39 - 1.00 -0.45
Points out the child’s failure 0724 B .87 _

to understand

Presents questions and
tasks without keeping in -0.27 - -0.53* -
mind her child’s abilities

1 The ¢ value doesn't reach an extreme point in this case, so it is just the trend that is observed
here. However, there is a significant negative correlation between the two covariates (behavioral
characteristics) “Comments on events in the surroundings” and “Child doesn't take any initiative
actions” (¢ = -0.55, p < 0.05).
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As can be seen, only two characteristics of mothers’ communicative behavior
have statistically significant positive correlation both with repeated responsive ac-
tions and repeated initiative actions of children from both the experimental and
the control group. Those characteristics (covariates) are as follows: “using first/
second person when addressing her child” (66.6% of mothers of children with
DS; 88.9% of the control group mothers) and “commenting on events in the sur-
roundings” (66.6% of mothers of children with DS; 83.3% of the control group
mothers). The first of these characteristics means that everything the mother
says is addressed to her child and that when addressing her child she does not
use the third person grammatical form. The second characteristic means that if,
during play and other interaction, a child is distracted by some phenomenon or
object, the mother calls her child by name or refers to the toddler in her com-
ments showing a neutral or positive attitude, after which she gets the child back
to their current activity.

With respect to the children’s performing (or not performing) repeated initia-
tive actions, in both groups this was related to further characteristics of the moth-
er’s behavior (Table 1). The mother responds to almost every initiative her child
takes, and her response is coherent with the situational context (“supports all the
child’s initiatives”; 66.6% of mothers of children with DS; 77.7% of the control group
mothers). The mother performs playing actions and uses objects as a means to
communicate the way her child does — as opposed to observing and guiding the
play through instructions and recommendations (“plays along with her child as an
equal’; 73.3% of mothers of children with DS; 44.4% of the control group moth-
ers). When a child encounters difficulty playing or loses interest in a game, the
mother simplifies it or changes the point of the game; she invents a new character,
suggests solutions not defined by the terms of the game at the beginning (“comes
up with innovative elements when playing and during interactions”; 46.6% of moth-
ers of children with DS; 44,4% of the control group mothers). As a response to the
toddler’s reactions, independent object manipulations, and vocalizing unrelated to
the situational context, the mother begins to communicate or play with her child
(“responds to her child’s actions as to an initative”; 60% of mothers of children with
DS; 50% of the control group mothers).

Comparison of the experimental and control groups revealed a considerably
larger amount of statistically significant correlations in pairs of mothers and chil-
dren with DS. Repeated responsive actions can be observed in those children with
DS whose mothers “support all the child’s initiatives” and “play along with her child
as an equal”. Moreover, the mothers approve any response by the child, even one
that barely matches the expected answer (“accepts any response by her child without
criticism”; 66.7% of mothers of children with DS; 88.9% of the control group moth-
ers). In case of a wrong answer, they respond with a positive attitude, as they would
to a joke or to the toddler’s having fun. Then they let their children try again, help
them get to the right answer, or finally give away the right answer.

When communicating with their children, mothers are mostly smiling,
laughing, with joyful tones of voice. They observe their children’s actions with in-
terest (“openly express positive emotions”; 46.7% of mothers of children with DS;
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72.2% of the control group mothers). In response to their actions, the children
get loving touches, kisses, praise, and affectionate treatment from the mothers
(“praises her child”; 67.7% of mothers of children with DS; 55.6% of the control
group mothers).

There is also a significant negative correlation with a mother’s “negative evalua-
tion of her child” (46.7% of mothers of children with DS; 27.8% of the control group
mothers). In such cases, she gives a general negative evaluation of her child, mimics
him/her in a teasing way, or reproaches the child through questions.

Even more of the mother’s actions correlate with the development of initiative
actions in children with DS. First, these include the mother’s communicative ac-
tions mentioned above, which are related to the development of initiative actions in

» o«

normally developing children (the mother “supports all the childs initiatives”, “plays

» <«

along with her child as an equal”, “‘comes up with innovative elements when playing
and during interactions”, “responds to her child’s actions as to an initative”). Second,
these actions include the mother’s communicative actions that correlate with the
development of sensitivity in children with DS (the mother “accepts any response by
her child without criticism”, “openly expresses positive emotions”, “praises her child”;
the mother does not “give a negative evaluation of her child”). There proved to be
two more significant negative correlations — those with such characteristics as
“the mother points out the child’s failure to understand” (40% of mothers of children
with DS) and “the mother presents questions and tasks without keeping in mind her
child’s abilities” (20% of mothers of children with DS). The first of the above-men-
tioned characteristics means that the mother shows confusion and asks questions
like,“What do you want? I don’t get it!” Then she stops communicating altogether.
Sometimes this goes along with the mother’s judging such signals as the child’s
reluctance to continue communicating, and so she comments on it. The second
characteristic is that when commenting and performing initiative and responsive
actions, the mother doesn't keep in mind her child’s actual speaking ability and
experience with objects and manipulative actions. The mother communicates with
the child as if the child were either older or younger.

As the next step of analysis, we performed a quantitative comparison, compar-
ing the number of mothers who exhibited the communicative actions listed above
in the experimental and in control groups. The study showed no statistically sig-
nificant differences between the groups in terms of the number of mothers who
exhibited all the communicative actions listed above, with one exception — “the
mother plays along with her child as an equal”. Contrary to expectations, the moth-
ers of children with DS exhibited a playing-as-an-equal pattern more frequently
(“the mother plays along with her child as an equal”, 73.3% of mothers of children
with DS and 44.4% of mothers in the control group, ¢*=0.707; p<0.05). Perhaps
that difference might be due to playful interaction strategies that the mothers of
children with DS were taught at an early intervention center. Such behavioral char-
acteristics as “the mother points out the child’s failure to understand” and “the mother
presents questions and tasks without keeping in mind her child’s abilities” occur due
to the nontypical development of the children (with DS) and were not found in the
control group.
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Discussion

Comparison of the frequency of responsive and initiative communicative actions
in children with DS and in typically developing children yielded confusing results.
On the one hand, the results are in line with data reported in previous literature
on responsive communicative behavior disorder in children with DS (Fidler, 2005;
Mukhamedrakhimov, 2003; Panarina, 2004; Seligman & Darling, 1997; Spiker,
2002, etc.) On the other hand, the wide range of initiative-frequency indicators in
children of both groups lends support to the conjecture that it is not only biologi-
cal factors, but also social ones, that affect the development of communication in
children.

Establishing the relationship between mothers’ communicative actions and the
performance or nonperformance of repeated responsive and initiative communica-
tive actions in children, shown by statistical analysis, yields new insights into the
genesis of M. Lisina’s concept of communication, which suggests that the role of the
adult caregiver is pivotal in the development of communication in children; this
also helps to single out the special maternal actions that provide the conditions for
the development of responsive and initiative behavior in children.

“Using first/second person when addressing a child” and ‘commenting on events
in the surroundings” — these are two of the behavioral characteristics of mothers
that correlate with the development of responsive communicative actions in chil-
dren in both groups, and which at first may seem of no great importance.

Example 1. “Using first/second person when addressing a child”. A mother and
her child (22 months) are sitting on the floor across from each other. The mother
offers a toy box to the toddler. The box contains a toy car, small balls, blocks, and a
doll. The mother looks at the toys and touches them, saying: “This is what we like”.
The toddler looks at the box and at the mother, then reaches out for the box. The
mother says: “What do you like most? You can choose and pick up any of them!” The
toddler takes a ball, cuddles it, and touches another one. Mother: “Seems you like
balls the most!”

Example 2. “Commenting on events in the surroundings”. A toddler (18
months) and a mother are playing patty-cake. The toddler turns away from the
mother, looks at the investigator and starts vocalizing. Mother: “Right, it is a wom-
an sitting there”. The toddler looks at the mother. They continue to play.

The crucial role of these two characteristics (Examples 1 and 2) becomes obvi-
ous when compared to the opposite behavioral characteristics in mothers. In some
cases, a mother commented on what was happening with her child, referring to the
child in the third person (with the pronouns “he” or “she”), but mostly addressing
the investigator who performed the video recording (for instance, a little girl was
throwing the toys around, and her mother said: “Now she won't do anything. No,
she’s done now”. In that case the child seems not to be an equal communication
partner for the mother, who treats her like an object to take care of and control
(rather than an independent subject) while the communication is with the investi-
gator. Based on observations, this behavioral characteristic is not caused by video
recording alone, as it proved to be typical of these mothers to address their state-
ments to no one or to some kind of “imaginary observer”, even when away from the
video recording: “Alyona is showing in every way: Mom, go away!”, “Sasha doesn’t
want anything at alll”
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Some mothers took a child’s interest in objects or events not involved in their
play or other interaction as a distraction, and reproached the child for it or just
stopped communicating altogether. In such cases, the mother seemed to control
the interaction, refusing to continue communication if things didn’t go her way.
The child’s interest in the external world is either not supported or is disapproved.

We can observe that such characteristics in the mothers’ behavior as “using
first/second person when addressing a child” and ‘commenting on events in the sur-
roundings” are signs that they are treating the child as a partner in communication,
as an equal partner, whose wishes and interests are as important as the mother’s
own initiatives. Therefore, for the development of responsive behavior, it is essential
that the adult caregiver see the child as a human being and that child be considered
an active partner in communication, which can be implemented in mother’s behav-
ior through directly addressing the child (in the second person) and being involved
in the child’s interests.

Much more is needed for the development of initiative behavior. What is pri-
mary here is the sensitively responsive behavior of the mother when she sees the
different activities of the child (“supports all her child’s initiatives”) and who reacts
not only to the child’s communicative actions, but also to non-communicative ac-
tions (“responds to her child’s actions as to an initative”), continuing the dialogue in
response to whatever signal her child gives. These actions of the mother “tell” the
child that each and every activity of her/his is important and was noticed.

Example 3. “Supports all her child’s initiatives”. A toddler (18 months) is sit-
ting on the floor and fingering the toys, exploring them. The toddler takes a cup
and a spoon and looks at her mother. The toddler smacks her lips. The mother
sits down facing the toddler and asks: “Is your baby doll going to drink tea?” The
toddler nods and vocalizes. The vocalizing resembles the sound “yes-yes” Mother:
“Let’s give the baby doll some tea”. Then they continue to play.

Example 4. “Responds to her child’s actions as to an initative”. The toddler
(18 months) is sitting in his mother’s arms. He turns away from his mother, looks
at the camera, and vocalizes: “Ooh-ooh”. The mother says: “Ooh-ooh. That is how
little babies cry. You went to see little Vasya yesterday, didn’t you? And he was cry-
ing. How was little Vasya crying?” Toddler: “Ooh-ooh”.

Second, a particular playing behavior is needed. The mother has to be involved
in playing the way her child does (“plays along with her child as an equal”) and be
interested in the child’s vivid emotions when playing (“comes up with innovative
elements when playing and during interactions”).

Example 5. “Plays along with her child as an equal”. A mother and her daugh-
ter (35 months) are sitting on the floor. The mother takes out a toy monkey and
says to the toddler, addressing her by name: “Who is this here? A monkey?” The
toddler looks at the toy monkey. Mother: “Yes, the monkey has come here to say
‘hi’ to you!” The toddler smiles and looks at the toy. The mother puts out the mon-
key’s paw to the toddler saying: “Hello, hello, (child’s name)!” The toddler shakes
the toy monkey’s hand. The mother takes a cup and pretends to give a drink to the
toy. The toddler grabs the cup out of the mother’s hand and “gives a drink” to the
toy by herself.

Example 6. “Comes up with innovative elements when playing and during
interactions”. A mother and her child (24 months) are building a block-tower. The
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tower falls down. The mother puts the blocks in a line saying: “Now we've got a
choo-choo train”. The toddler watches, pushes the train made of blocks with his
finger and shows a “train” with hand gestures, imagining he is turning the steering
wheel, and imitating the sounds of a train: “Choo-choo”.

In our study, there were no significant differences between the mothers in the
experimental and the control group, regarding the communicative actions de-
scribed above. Despite some reports in the literature that behavioral patterns in
mothers of children with intellectual disability (Field, 1990; Mukhamedrakhimov,
2003; Panarina, 2004; Spiker, 2002, etc.) are unfavorable for the development of
communication, the mothers of children with DS in our study did everything that
was necessary for the development of responsive and initiative communicative ac-
tions in typically developing children.

However, those behavioral characteristics appeared to be insufficient for the
development of communication in children with DS. In addition to the mother’s
being attentive to and caring about various of her child’s activities (“supports all
the child’s initiatives”) it is essential that she be willing to support any participation
of her child in “the dialogue” and to accept any response from the child, even one
barely matching the expected answer (‘accepts any response by her child without
criticism”).

Example 7. “Accepts any response by her child without criticism”. A mother
and a toddler (18 months) are sitting on the floor. The mother shows him two
matryoshka nesting-dolls of different sizes and asks: “Which one is bigger?” The
toddler raises his hands (a gesture showing “big”). Mother: “That’s right! It’s so big!”
She shows the big nesting-doll and then the small one, saying: “Here is the big one
and here is the small one!” The toddler watches. The mother shows the toys again
and asks: “Which nesting-doll is the big one?”The toddler reaches out for the big
nesting-doll. Mother: “Good job! This is the big nesting-doll”.

In addition to full engagement in play (“plays along with her child as an equal”),
it is crucial that the mother provide vivid and positive emotional support, so not
only does she make no critical comments about her child, but she also shares the
child’s fun, joy, surprise, and pleasure, which also means she enjoys the child’s
activities and enjoys him just the way he is (“openly expresses positive emotions”,
“praises her child”; lack of such communication action as ‘gives a negative evalua-
tion of her child”).

Example 8. “Openly expresses positive emotions”. A toddler (22 months), with
a hairbrush and a doll in her hands, is brushing the doll's and her mother’s hair.
Mother: “Can you brush your hair?” The toddler lets the hairbrush drop and starts
“brushing” her own hair with the doll. The mother laughs cheerfully. The toddler
looks at the mother’s reaction and smiles.

Example 9. “Praises her child”. A mother and a toddler (22 months) are play-
ing with a doll. The toddler puts a beanie on the doll. Mother: “Did you just put
your beanie on it!? Just look at you, you did it for the first time and all by yourself!
Good job, sweetie!” She strokes and kisses her child. The toddler smiles.

Example 10. “Gives a negative evaluation of her child”. A toddler (22 months)
is sitting at the table. Behind him, his mother has crouched down to his eye level.
The toddler has a cell phone in his hands and a doll sitting on the table in front of
him. Mother: “Let the doll speak on the phone!” The toddler moves the phone over
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to the doll’s face. Mother: “To the mouth first... Now its too close! What you are
really doing now is letting her take a bite. Say it: Tm always doing things this way.
I can’t help it” The toddler lowers the phone, then takes it up to his ear and starts
“talking” and babbling, turning away from his mother.

Communicative actions that are normally not necessary for typically devel-
oping children appear to be necessary in the DS group. Most children who have
entered their second year and all children who have entered their third year have
achieved a language milestone: verbal communication. Children with DS at that
age use nonverbal means of communication; they may be lacking in verbal com-
munication or their verbal communication may not be enough, just a few words
of autonomous speech. Moreover, the nonverbal messages may be vague and inex-
pressive, which makes it hard for the mother to “read” them. (Bray, 2016; Odinoko-
va, 2016a; Panarina, 2004). The development of communication therefore depends
on the way the mother interprets the child’s actions and on how she acts according
to her interpretation. For instance, when the mother “points out the child’s failure
to understand’, there is very likely to be a communication breakdown (Odinokova,
2016, 2018).

Example 11. “Points out the child’s failure to understand”. A toddler (33
months) and her mother are sitting on the couch. The girl has made a pyramid. The
mother takes the pyramid and shows it to the child, asking: “Do you want to make
it again?” The toddler looks at her mother, looks at the toy, smiles, touches the toy,
moves her hand down straightaway and pushes her legs against her mother’s legs.
The mother addresses her by name and says again: “Do you want to play with the
pyramid?” The toddler looks at her mother, smiles, then laughs and slightly pushes
her mother with her legs, extends her hands against the couch, and leans back, look-
ing down. Mother: “I don’t get it, do you want to play (with the pyramid) or not?”

For the development of initiative behavior in children with DS, it is a prerequi-
site for the mother to know how to keep communication going if her child’s non-
verbal message is hard to understand.

The negative correlation between repeated initiative actions in the children
with DS and a behavioral characteristic such as “the mother presents questions and
tasks without keeping in mind her child’s abilities” highlights that it is necessary to
take into account not only the child’s interests, but his/her abilities too, to be aware
of them and to realize the child’s limitations in speech comprehension and produc-
tion, and in manipulation of objects.

Example 12. “Presents questions and tasks without keeping in mind her child’s
abilities”. A toddler (23 months) and a mother are sitting across from each other.
The toddler is producing vocalizations, babbling, and not saying any words, does
not make sounds that denote concepts. The toddler is fingering some toys: a doll, a
toy phone, blocks, etc. Then the child grabs the doll and starts exploring it by look-
ing at it and tasting it. The mother asks: “What is this? What is it? Where are her
eyes, can you show me?” (pause). Not looking at the mother, the toddler throws
the doll, grabs the toy phone, and starts exploring it. The mother asks: “And what is
that?” (pause). The toddler throws away the toy phone.

In summary, the development of initiative communicative behavior in chil-
dren with DS correlates with such maternal behavior as treating the child as an
equal communication partner, supporting any responses the child makes, special
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play behavior, a positive tone and praising the child, lack of criticism, attempts to
understand confusing signals from the child, and keeping in mind the child’s cur-
rent skill levels during communication.

Conclusion
The results have led us to conclude that:

1. in communication with their mothers, children with DS show lower fre-
quency of responsive communicative actions than typically developing
children;

2. low frequency of initiative communicative actions is observed equally in
the children with DS and in the typically developing children;

3. for the development of communication in a typically developing child, it
is essential that the mother use the first/second person grammatical forms
when addressing her child, comment on events in the surroundings, sup-
port all the child’s initiatives, respond when her child takes an initiative,
play along with her child as an equal, and come up with innovative ele-
ments when playing and during other interactions;

4. communicative actions necessary for the development of communication
in typically developing children are found in the communicative behavior
of the mothers of typically developing children just as frequently as in the
communicative behavior of mothers of the children with DS;

5. in addition to the mother’s communicative actions necessary for develop-
ment of responsive and initiative communicative actions in typically de-
veloping children, for the development of these actions in children with
DS it is essential that the mother accept any response her child makes
without criticism, express positive emotions, praise the child, not give a
negative evaluation of her child, present questions and tasks while keeping
in mind her child’s abilities, respond to confusing signals from the child by
continuing to communicate (not pointing out the child’s failure to under-
stand her).

Since a prerequisite for the development of communication in children with
DS is the mother’s having special communicative skills, development of these skills
should be taught by special education teachers. Our study can provide evidence
and serve as a basis for such a training program in terms of: goal-setting, suggest-
ing a course of action, assessment of special communicative skills developed in
mothers of children with DS. This concept was experimentally tested and found
empirical validation (Odinokova, 2015).
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Background: Intimate Partner Violence (IPV), also known as domestic violence, spousal
abuse, and relationship violence, among other names, is becoming a widely recognized
social and public health problem. Theory and practice suggest it is vital that the issue be
addressed comprehensively in both the healthcare and socio-legal contexts. The theoreti-
cal perspectives underlying inquiries into the nature and etiology of the IPV phenom-
enon are of fundamental importance in promoting our understanding of how to prevent,
reduce, or eliminate the problem. In order to integrate various aspects of knowledge
about the phenomenon, it is important to consider and evaluate the approaches to IPV
currently prevalent in the field.

Objectives: The present article aims to provide a critical overview of the existing
theories, methodological frameworks, typologies, and definitions of Intimate Partner
Violence.

Design: The present paper reviews the international literature on the conceptual
frameworks and definitions of IPV. First, it draws on the conceptual frameworks of
violence; it then reviews relevant theories and definitions of IPV considered from so-
ciocultural, individual, and integrative perspectives. The disparities, limitations, and ex-
planatory powers of these theories, as well as their clinical and research applications, are
discussed in an attempt to bring more clarity into the current state of understanding in
the field.

Results and Conclusions: Our review suggests that there is no universally accepted
definition of IPV, nor a conceptual framework that would encompass the complexity
of the phenomenon. Some of the theoretical frameworks for studying IPV appear to
provide potential advantages over others, but their empirical viability has yet to be deter-
mined. We argue that, due to the complex multifaceted nature of IPV, a narrow theoreti-
cal stance might exclude a variety of exploratory factors and limit understanding of the
phenomenon.

Key words: Intimate Partner Violence (IPV); theory of IPV; domestic violence; spouse
abuse, interpersonal violence; violence against women (VAW).
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Introduction

Intimate Partner Violence (IPV) continues to be a major health and human rights
issue around the globe. Although it has been recognized that IPV can be perpetuat-
ed and suffered by all population groups (McFeely, Whiting, Lombard, & McGow-
an, 2013; Robinson, 2006; Smith, 2012), its occurrence is significantly more often
documented in women rather than men; 25 to 54% of women report exposure to
various types of IPV during their lifetimes (Thompson et al., 2006). According to
official statistics, two women are killed every week in England and Wales due to
IPV (Home Office, 2015). In Russia, statistics on IPV appear to be more scarce,
gender neutral, and hard to obtain (Zabelina, 2008), making it barely possible to
draw any conclusions. Furthermore, the social and legal protection systems of both
countries call for improvement when it comes to preventing IPV, or dealing with
its consequences (Burman & Chantler, 2005; Bryantseva, 2007; Freeman, 1980;
Popova, 2012).

Numerous studies suggest a variety of factors that potentially affect disclosure
of IPV and hinder women’s help-seeking. Those include sociodemographic factors
(Barrett & Pierre, 2011) and the degree of women’s readiness for change (Alexan-
der, Tracy, Radek, & Koverola, 2009), as well as cultural (Nagae & Dancy, 2010),
psychological (Petersen, Moracco, Goldstein, & Clark, 2005), and financial (Feder,
Hutson, Ramsay, & Taket, 2006) factors, lack of knowledge about IPV (Chang et
al., 2006), and many more. In addition, there is a growing body of research suggest-
ing that a substantial proportion of women exposed to IPV, besides suffering from
poor physical health, often present with mental health problems, including depres-
sion, anxiety, phobias, post-traumatic stress disorder (PTSD), substance abuse, and
suicidality (Bonomi et al., 2006; Ellsberg, Jansen, Heise, Watts, & Garcia-Moreno,
2008; Nixon, Resick, & Nishith, 2004; Plichta & Falik, 2001; Romito, Molzan Turan,
& De Marchi, 2005).

Discussion of human violence, both in general and specific contexts, raises
questions about the meaning attributed to the term violence. Although the mean-
ing might seem obvious, there is little consensus among researchers on how to
define violence and its different “forms” or “types” (Barocas, Emery, & Mills, 2016;
Kilpatrick, 2004; Tjaden, 2004). Winstok (2007) suggests that disparities around
the definition of violence could be a result of conflicting ideologies, perspectives,
theories, and methodologies for studying violence, its perpetrators, and its victims.
Therefore, in order to integrate the various aspects of knowledge about the phe-
nomenon, it is important to critically evaluate the prevalent approaches to Intimate
Partner Violence (IPV) in the field.

Conceptual framework and definition of violence

Prior to exploring the meaning and conceptual frameworks for understanding
IPV, we must discuss what we mean by the term violence. The existing literature
proposes a number of ways to define it (Astrém, Bucht, Eisemann, Norberg, &
Saveman, 2002; Barnett, Miller-Perrin, & Perrin, 2005; O’Moore, 2006; Rhatigan,
Moore, & Street, 2005; Smith-Pittman & McKoy, 2999; WHO, 1996a; Winstok,
2007). A comprehensive analysis of violence and its definition, incorporating all its
forms and the various aspects contributing to the phenomenon, would be outside
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the scope of this discussion, which is focused specifically on IPV. However, it is
important to briefly outline the conceptual framework and definition of violence
which we adopted in this article, to better situate the IPV phenomenon within the
general concept of violence.

The present paper adopts the following definition of violence proposed by the
World Health Organization:

The intentional use of physical force or power, threatened or actual, against oneself,
another person, or against a group or community, that either results in or has a high
likelihood of resulting in injury, death, psychological harm, maldevelopment or depri-
vation. (WHO, 1996b, cited in Krug, Mercy, Dahlbers, & Zwi, 2002, p. 1084)

Like other researchers in the field, we use the terms violence and abuse inter-
changeably in the present article (Barnett et al., 2005; Capaldi, Knoble, Shortt, &
Kim, 2012; Finkelhor, Turner, Ormrod, & Hamby, 2010; Hegarty, Hindmarsh, &
Gilles, 2000; Henderson, 2002; Hoffman & Edwards, 2004; Johnson, 2006; Moyer,
2013). The terms batterer, offender, perpetrator, and abuser are also used inter-
changeably (Follingstad & Rogers, 2014; Jin, Eagle, & Yoshioka, 2007; Moyer, 2013;
Vanderende et al., 2016; Wareham, Boots, & Chavez, 2009).

The current article adopts the typology of violence proposed by Krug et al.
(2002), suggest that violence can be generally divided into three main categories
according to characteristics of those committing the violent act: self-directed, in-
terpersonal, and collective. Each of the proposed categories of violence is divided
into subcategories according to the nature of the violent acts (physical, sexual, psy-
chological, deprivation, or neglect).

Self-directed violence can be subdivided into suicidal behavior and self-abuse.
The former includes suicidal thoughts, attempted suicides, and completed suicides.
Self-abuse includes acts such as self-mutilation.

Interpersonal violence can also be divided into two subcategories: 1) family and
intimate partner violence-violence mainly between members of the family, as well
as intimate partners; and 2) community violence-violence between people who are
unrelated, and may or may not know each other. The family and IPV subgroup in-
cludes such forms of violence as child abuse, elder abuse, and IPV. The community
violence subgroup includes random acts of violence, rape, and sexual assault by
strangers, and violence at institutional settings such as workplaces, schools, pris-
ons, or nursing homes.

Collective violence can be subdivided into three categories: social, political, and
economic. Unlike the first two categories, collective violence can be referred to
through its possible motivation. For instance, crimes of hate committed by organ-
ized groups, or terrorist acts, could be identified as a type of collective violence
committed to advance a particular social agenda. Examples of political violence
could include war and related violent conflicts. Economic violence includes attacks
by larger groups motivated by an economic agenda, such as denying access to es-
sential services, and attacks carried out to disrupt economic activity or create eco-
nomic division and fragmentation.

Krug and his colleagues emphasize the complexity of the violence phenom-
enon and the interconnected nature of different types of violence. They highlight
the importance of examining the links between different types of violence for po-
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tential prevention and collaboration between groups of professionals working on
preventing them (EI-Bassel, Witte, Wada, Gilbert, & Wallace, 2001; Hindin, Kishor,
& Ansara, 2008; Kruh, Frick, & Clements, 2005; LeBlanc & Kelloway, 2002; Swahn
& Donovan, 2004; Vanderende et al., 2016).

We distinguish Intimate Partner Violence from domestic violence. We suggest
that the term domestic violence be used as a broad term (Barocas et al., 2016) that
includes but is not limited to Intimate Partner Violence; it may also involve vio-
lence against or between other members of the family who might or might not live
together (e.g. adult/child, elder/adult, child/elder, child/parent, or siblings).

For the purposes of this paper, it is particularly important to conceptualize IPV
as a subcategory of interpersonal violence. We view IPV as a type of interpersonal
violence, occurring in a family/partner setting and directed towards an intimate
partner, as we discuss in detail throughout the following sections.

Sociocultural theories of IPV
Feminist theory

Feminist theory, often referred to as the Feminist Model, aims to understand vio-
lent relationships through examining the sociocultural context in which these rela-
tionships occur. Supporters of this theory often view gender inequality and sexism
within patriarchal societies as the main causes of IPV (Bell & Naugle, 2008). In
short, they argue that IPV is primarily a problem of men’s violence against women
being caused by societal rules and patriarchal beliefs encouraging male dominance
and female subordination' (Abrar, Lovenduski, & Margetts, 2000; Bell & Naugle,
2008; Y116, 1988). Proponents of the feminist theory suggest that men often use
different tactics, including physical violence, to exert control and dominance over
women and their families (Dobash & Dobash, 1978), and that women’s violent be-
havior towards their male partners should be understood as self-defense, retali-
ation, or pre-emption for male violence. Thus, they argue, such violence against
women should be studied within the wider context of patriarchy, and the intentions
associated with the violent event, by applying non-patriarchal qualitative methods
(McMahon & Pence, 1996).

The feminist theoretical tradition views violence towards women as a special
case, different from other forms of violence and other forms of crime (Dobash &
Dobash, 2004). Therefore, it says that treatment for the problem should be con-
cerned with educating men and addressing their patriarchal beliefs and domineer-
ing behavior toward women, while the ultimate goal would be overturning patri-
archal social structures to prevent, reduce, and eliminate violence against women
(Dutton, 2011).

! “It behooves the husband to punish his wife and use fear in private: punishing, taking pity, and

talking, and lovingly teaching, and judging. And if the wife, or the son, or the daughter does not
listen to a word or punishment, then flog them with a whip, taking in consideration their fault, in
private, and not in front of people and, to teach, to calm down and take pity and not to be angry
with each other. And for every fault not to beat on the ear and on the face, nor with a fist under
the heart. Neither kick nor with a staff pound, not to beat with iron or wood. Whoever in pas-
sion or from sorrow beats, many ailments come from that - blindness and deafness, and the arm
and leg and finger can be dislocated. And in pregnant women and children in the womb there is
damage; and punishment with a whip is reasonable, and it’s painful, and scary and healthy but
not harmful” (Domostroy/ Ed by. V. Kolesov, EKSMO, 2007).
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Some of the studies supporting the feminist theory indicate higher rates of as-
saults against wives in husband-dominant families, families where husbands hold
traditional “gender-role” attitudes, or where there are great discrepancies between
the acceptance of patriarchal values between a husband and a wife (Hunnicutt,
2009; Leonard & Senchak, 1996; Yllo, 1983).

Feminist research and some studies reporting significantly higher prevalence
of IPV victimization in women have been widely criticized for their sample selec-
tion. For instance, recruiting women from shelters, refuges, or emergency depart-
ments (Dutton, 2011), and then extrapolating their findings from such studies to
the general population (Dixon & Graham-Kevan, 2011). In addition, qualitative
and correlation studies are often referred to as evidence of a relationship between
male patriarchal values and physical violence towards their female partners (Bell &
Naugle, 2008). However, meta-analytic reviews do not provide support for such a
relationship (Sugarman & Frankel, 1996), or for patriarchy being the most signifi-
cant risk factor for IPV (O’Leary, Smith Slep, & O’Leary, 2007).

Power theory

Power theorists suggest that the origins of violence are rooted not only in the
culture, but also in the family structures (Straus, 1977a) . Gender inequality, and
social acceptance of violence and family conflict, are assumed to interact, and lead
to the development and maintenance of IPV. It is presumed that individuals em-
ploy violence to settle conflicts within the family and between intimate partners,
because this way of addressing conflicts has been learned in childhood by either
witnessing or experiencing physical abuse (Straus, 1977b). Power theorists suggest
that power imbalances between partners may increase tension within the family
unit and consequently increase the risk of IPV (Sagrestano, Heavey, & Christens-
en, 1999).

There were a number of studies reporting higher IPV rates in families with high
rates of stress and conflict (Cascardi & Vivian, 1995; Leonard & Senchak, 1996;
Mihalic & Elliott, 2005).

The power theory addresses a gender-inclusive perspective and encourages re-
search into examining both the male’s and female’s use of IPV. Such a perspective
incorporates a variety of theoretical standpoints guiding research to understand
why heterosexual and homosexual men and women perpetrate IPV.

Exploring the feminist and family violence perspectives: Violence against women
(VAW) vs. Intimate Partner Violence (IPV)

Conceptions of violence against women can be broadly categorized within two tra-
ditions which are only partially integrated (Gordon, 2000). The first one evolved
from advocacy movements for victims of sexual assaults and domestic violence,
and the other from social and behavioral research on sexual assault and family vio-
lence (Winstok, 2007). The distinction between the terms domestic and family vio-
lence is not random. “Domestic” refers to structure, and “family” to relationships.
Winstok (2007) suggests that the term “domestic” violence might imply a feminist
perspective, whilst the term “family” violence might be derived from social and
family research, and be manifested in the works of researchers on family conflict.
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Different theoretical standpoints would produce very different definitions of
violence in intimate relationships. As mentioned earlier, Straus (1979), one of the
prominent researchers following family violence approach, viewed violence as a
non-legitimate tactic individuals employ to settle interpersonal conflicts in general,
and between intimate partners in particular. He and his colleagues defined violence
as “.. an act carried out with the intention of or perceived intention of causing
physical pain or injury to another person’ (Straus, Gelles, & Steinmentz, 1981, p.
20). Their work was heavily criticized by feminist scholars who opposed their lack
of attention to social context, their symmetrical approach to gender, and the scope
of violence addressed (Johnson, 1995).

Following the feminist tradition, DeKeseredy (1997) proposed the following
definition of woman abuse in intimate relationships:

Woman abuse is the misuse of power by a husband, intimate partner (whether male
or female), ex-husband, or ex-partner against a woman, resulting in a loss of dignity,
control, and safety as well as a feeling of powerlessness and entrapment experienced by
the woman who is the direct victim of on-going or repeated physical, psychological,
economic, sexual, verbal, and/or spiritual abuse. Woman abuse also includes persistent
threats or forcing women to witness violence against their children, other relatives,
friends, pets, and/or cherished possessions by their husbands, partners, ex-husbands,
or ex-partners (DeKerseredy, 1997, p. 5).

This definition is broader than the one by Straus and his colleagues, and encom-
passes various aspects of violence. It clearly defines the victim and the aggressor,
sees violence as a misuse of power, and defines the outcomes of violence; however,
it lacks the identifying criteria, which makes it difficult to evaluate (Winstok, 2007).

In an attempt to integrate the perceptions of both feminist and family research-
ers, Johnson (2001) focused on discussing whether only men are violent in inti-
mate relationships, and lead women to perpetrate violence “in defense” (feminist
perspective), or whether women are also initiating violence (the standpoint of fam-
ily conflict researchers). He proposed that the perspectives of both feminist and
family researchers can be appropriate in explaining IPV (Abbott, Johnson, Koziol-
McLain, & Lowenstein, 1995). This discussion produced a comprehensive typol-
ogy whereby IPV can be classified into five qualitatively different types: coercive
controlling behavior, violent resistance, situational couple violence, mutual violent
control violence, and separation-instigated violence (Beck, Anderson, O’Hara, &
Benjamin, 2013).

The public health approach is also in a way a compromise between the two
perspectives. It defines IPV as “behavior within an intimate relationship that causes
or has the potential to cause physical, sexual, or psychological harm, including acts of
physical aggression, sexual coercion, psychological abuse, and controlling behaviors”
(Garcia-Moreno et al., 2015, p. 1686). This definition considers violence mostly
within the framework of distinct categories: physical, psychological, and sexual
(Gordon, 2000; Lobmann, Greve, Wetzels, & Bosold, 2003). However, it has to be
noted that if physical aggression seems to be a relatively clear category, the other
two types, especially psychological aggression, are subject to disagreement between
the different schools of thought, and even within each school (Winstok, 2007). This
aspect will be further explored in the sections below.



134 A.S. Burelomova, M. A. Gulina, O. A. Tihomandritskaya

Individual theories of IPV

Social learning theory

As in the power theory, social learning theorists suggest that violent ways of settling
family conflicts are often learned through observing parental and peer relation-
ships during childhood (Bandura, 1973; Mihalic & Elliott, 2005; Wareham et al.,
2009). They propose that victims and perpetrators of IPV have either witnessed or
experienced physical abuse during childhood, resulting in their developing accept-
ance or tolerance of violence within the family (Jin et al., 2007; Lewis & Fremouw,
2001; Vung & Krantz, 2009).

There are a number of studies reporting that witnessing or experiencing abuse
during childhood might be associated with future IPV perpetration or victimiza-
tion in adulthood (Berzenski & Yates, 2010; Parks, Kim, Day, Garza, & Larkby,
2011; Shook, Gerrity, Jurich, & Segrist, 2000; Whitfield, Anda, Dube, & Felitti,
2003). It has been suggested that whether or not violence continues into adult-
hood depends on the context and consequences associated with violence in peer
and dating relationships during youth (Daigneault, Hébert, & McDuff, 2009; Riggs,
Caulfield, & Street, 2000).

Background/situational model

Expanding on social learning theory, Riggs and O’Leary (1996) developed a “model
of courtship aggression” to explain a form of IPV. The model describes two general
components which contribute to the development and maintenance of courtship
aggression: background and situational factors. The background component refers
to historical, societal, and individual characteristics which determine future ag-
gression. These factors might include a history of childhood abuse; exposure to
violence in childhood; personality characteristics; a history of the use of aggres-
sion; psychopathology; social norms; and attitudes towards aggression as means of
resolving conflicts.

The situational component refers to factors setting the stage for violence to oc-
cur. Those might include expectations of the outcomes of the violence; interper-
sonal conflict; intimacy levels; substance abuse; or lack of problem-solving skills.
The interaction between these factors might affect conflict intensity, and therefore
determine whether or not the violence will occur (Riggs & O’Leary, 1996). It has
been reported that such factors as witnessing violence, parental aggression, and
attitudes toward the use of aggression were predictive of IPV occurrence, while
substance abuse, one’s partner’s aggression, and the degree of interpersonal conflict
appeared to have had an impact on courtship aggression (Gwartney-Gibbs, Stock-
ard, & Bohmer, 1987; Riggs & O’Leary, 1996; White & Koss, 1991; White, Merrill,
& Koss, 2001).

Personality/typology theories

Researchers have attempted to identify the psychopathology and personality traits
that might affect a person’s susceptibility to perpetrate IPV. Holtzworth-Munroe
and Stuart (1994) proposed the Developmental Model of Batterer Subtypes through
reviewing 15 previous batterer typologies for common themes across classification
metrics.
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Three dimensions of severity, generality of violence, and psychopathology/
personality disorder were suggested to classify three main types of male bat-
terer: family only, generally violent/antisocial, and dysphoric/borderline. Later
on, an additional subtype defined as a low-level antisocial batterer was identi-
fied (Holtzworth-Munroe, Meehan, Herron, Rehman, & Stuart, 2000). It was
suggested that generic/prenatal factors, early childhood experiences, and peer
experience would affect the development of the variables most closely associated
with IPV perpetration. Those include attachment to others, impulsivity, social
skills level, and attitudes toward women and violence (Holtzworth-Munroe &
Stuart, 1994).

This theory has been successfully tested by various studies (Dixon & Browne,
2003; Holtzworth-Munroe, 2000; Langhinrichsen-Rohling, Huss, & Ramsey, 2000;
Waltz, Babcock, Jacobson, & Gottman, 2000). Research exploring typologies of
female perpetrators has found similarities to male offenders (Babcock, Miller, &
Siard, 2003; Bender & Roberts, 2007; Dixon & Browne, 2003).

Other researchers have developed alternative batterer typologies. Although
these typologies categorize subtypes of perpetrators through different lenses, most
of them define two or three different subtypes. Some of them focus on behavioral,
physiological, or psychological characteristics, whilst offering distinct perspectives
on the motives and patterns behind the subtypes of perpetrators (Gondolf, 1988;
Gottman, Jacobson, rushe, & Shortt, 1995; Hamberger & Hastings, 1986; Hamberg-
er, Lohr, Bonge, & Tolin, 1996; Johnson, 1995). Such discrepancies make it difficult
to synthesize these typologies, or even make comparisons across them (Bender &
Roberts, 2007). In an attempt to address these difficulties, Chiffriller, Hennessy,
and Zappone (2006) examined clusters of offenders in a large study focused on be-
havioral and personality characteristics, whereby they distinguished five subtypes
incorporating previous typologies: 1) pathological batterers; 2) sexually violent
batterers; 3) generally violent batterers; 4) psychologically violent batterers; and 5)
family-only batterers.

Typology of IPV by type of violence

Another framework for classifying IPV is by the form of violence or abuse (terms
are used interchangeably in this study). Three main categories—physical, sexual,
and psychological-are frequently used in the various studies (Devries et al., 2013;
Ellsberg et al., 2008; Garcia-Moreno et al., 2015). Some researchers have identified
other categories such as financial or social abuse, but it is not clear whether those
categories can be considered to be separate dimensions of IPV (Ali, Dhingra, &
McGarry, 2016).

Physical violence

Physical violence refers to the use of physical force to inflict pain, injury, or physical
suffering on a victim. Examples of physical violence might include beating, slap-
ping, kicking, pushing, shoving, stabbing, dragging, scratching, choking, burning,
and threatening or using a gun, knife, or another weapon (Garcia-Moreno, Heise,
Jansen, Ellsberg, & Watts, 2005).
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Sexual violence

Sexual violence is defined as “any sexual act, attempt to obtain a sexual act, unwant-
ed sexual comments or advances, acts to traffic, or other coercive actions directed
against a person’s sexuality by any person, irrespective of relationship to the victim,
in any setting, including but not limited to home and work” (Garcia-Moreno et al.,
2015, p. 1686). In the context of IPV, sexual violence refers to forcing a partner,
who did not want it, to have sexual intercourse, or do any sexual act that they found
degrading or humiliating; harming them during sex; or forcing them to have sex
without protection (WHO, 2013).

Psychological violence

Psychological violence refers to acting in an offensive, degrading, or humili-
ating manner toward another, usually verbally, and may include threats, ridicule,
withholding affection, and restrictions (e.g. social isolation, financial control (Mai-
uro, 2001). Some examples of psychological violence in IPV perpetrated by men
against women can include verbal abuse, name-calling, blackmailing, saying or
doing something to make a person feel embarrassed, threats to beat a woman or
children, restricting access to friends and family, and restricting independence and
access to information, education, or health services (WHO, 2002, 2013).

Integrative frameworks of IPV

The brief reviews in the previous sections did not aim at exhausting the scope of
studies on violence, but to demonstrate the complexity and disparity of the issues
encountered when one attempts to define IPV and the implications of its definition
for theory and practice. Many researchers have argued the need for more compre-
hensive theories of IPV (Barocas et al., 2016; Sellers, Cochran, & Branch, 2005;
Whitaker et al., 2006; Wilkinson & Hamerschlag, 2005). It has been suggested that
the theories should take into account the perspective of both the victim and the
perpetrator, while integrating the standpoints from various academic disciplines
such as psychology, sociology, and criminal justice (Rhatigan et al., 2005). Further-
more, some authors argue that IPV theories should be more ideographic in nature,
taking into consideration the significant heterogeneity of IPV (Bogat, Levendosky,
& von Eye, 2005), as well as addressing the context and proximal events associated
with IPV (Bell & Naugle, 2008; Bogat et al., 2005; Wilkinson & Hamerschlag, 2005;
Winstok, 2007).

Bell and Naugle (2008) developed a theoretical framework for IPV, which of-
fers a contextual analysis of IPV perpetration. This framework incorporates em-
pirical findings and theories on IPV, drawing heavily from Behavior Analytic (My-
ers, 1995), Social Learning (Bandura, 1973) and Background/Situation (Riggs &
O’Leary, 1996) theories. They hypothesize that multiple contextual units are im-
plicated in the perpetration of IPV: target behavior (e.g. physical, sexual or psy-
chological aggression); antecedents of target behavior; discriminative stimuli (e.g.
presence/absence of others); motivating factors (e.g. substance abuse, emotional
distress); behavioral repertoire (e.g. coping skills, anger management skills); verbal
rules (e.g. beliefs about violence or women); and consequences (reinforcement and
punishment). A number of potentially relevant proximal variables are identified
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for each unit. Bell and Naugle (2008) argue that this contextual framework has the
potential to offer significant improvements for conceptualizing IPV, as well as in
IPV prevention and treatment. However, it is yet to be empirically tested.

Winstok (2007) developed an Integrative Structural Model of Violence (ISMV)
that might be helpful in understanding interpersonal violence in general, and IPV
in particular, through a set system of criteria and relationships between them. He
defines interpersonal violence as “a non-legitimate forceful tactic intentionally em-
ployed by one party to cause physical and/or psychological harm to the other in the
attempt to control a situation” (Winstok, 2007, p. 352).

ISMV consists of four levels of reference: violent behavior (motive, action itself,
consequences); the situation in which the violence occurs; the relationships be-
tween the parties; and the sociocultural context of the relationships. For instance,
the ISMV provides a framework for formulating the definition of IPV perpetrated
by men against their female intimate partners as follows:

Violence is a non-legitimate, forceful (belligerent) tactic a man uses anytime anywhere
against a woman with whom he has or had an intimate relationship. This tactic is part
of the man’s perception of a given situation and of his attempt to control it. The tactic
is motivated by the man’s need to prevent, balance, or gain something in his or other
persons’ interpersonal or social realities, as he perceives them. This tactic consists of at
least one action of a physical, aural, or visual orientation employed by the man to (in-
tentionally) harm the woman. Using this tactic can cause the woman at least one form
of harm of a physical, social, or economic nature, including harming her self-esteem or
self-, social, or public image in the short or long term (Winstok, 2007, p. 357).

The above definition gives content to the structural component of the model,
and includes reference to the meaning of violence, situational context, motive, ac-
tion, and consequences; this appears to be a detailed framework for conceptual-
izing the complexity of IPV.

Conclusion

Overall, the theory and research on IPV demonstrates the multifaceted and com-
plex nature of the phenomenon. Therefore, it is important that a broad range
of factors be considered when assessing and addressing the problem. A narrow
theoretical focus might exclude potentially important exploratory factors (Dixon &
Graham-Kevan, 2011).

It appears that the existing theories of IPV are limited in their ability to improve
the clinical efficacy of IPV interventions, as well as to provide a sufficient basis for
conducting research. Furthermore, the variety of competing IPV theories has led to
a divide among researchers in the field arising from the overall political and social
climate under which those theories have been developed and research conducted.
As aresult, some of the existing IPV theories are limited as to their ability to explain
contradictory findings or the heterogeneity of IPV phenomenon.

To date, there is neither a universally accepted definition of IPV, nor there is a
conceptual framework that would encompass the complexity of the phenomenon.
Some of the theoretical frameworks of IPV appear to provide a number of potential
advantages over others; however, their empirical viability is yet to be determined.
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Although initial steps have been taken to conceptualize and explore the context of
IPV, we seem to be in need of sufficient progress in the field so that the research-
ers can systematically examine the context and complexity of IPV in theory and
practice.
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Background. Alzheimer’s Disease (AD) is a neurodegenerative illness, which
occurs with increasing frequency as people age. While progressive memory im-
pairment is the upfront element associated with the disease, other neurocogni-
tive troubles are also associated with it, such as language impairment which can
degenerate into aphasia. Language disorders interfere and worsen the functioning
of memory.

Aim of the study. To evaluate semantic and textual impairment in AD patients.

Methods. The current study involved 151 AD patients undergong consultation
at Brest University Hospital. Certain sociodemographic data (sex, age, cultural levels)
were collected, as well as results from the following neuropsychological tests: Folstein
(MMSE); Dubois’s 5-word test; Dubois’s frontal assessment test battery (fluencies);
Cornell’s scale for depression; and Barbizet’s test ( “The Lion’s tale”). All were subject
to textual analysis. Our sample of demented patients included 102 females and 49
males of average age 80.3+6.91.

Results. All the tests, including the number of items recalled much later in the
Barbizet’s test, showed impairment, all the more by Folstein’s test being altered. The
demented patients’ formal fluency was less impaired than their semantical lexical
fluency (scored respectively 5.74 + 1.09 versus 4.41 + 2.19; t = 5.60, p<0.01). The de-
mented cohort exhibited more intrusions (n=36) than inversions in the delayed rec-
ollection of the Lion’s Tale, both for items and the episodes in which they occurred
(n=19). The regressive PLS analysis showed that, to explain the overall scores relating
to “The Lion’s Tale”, calculated later, only attainment of lexical fluency had any notable
influence (Regression coeflicient CR=0.224) or, more accessorily, the cultural level
(CR=0.12).

Conclusion. AD patients’ proficiency in tests of category fluency and their cul-
tural levels have effects on narrativity.

Key words: Alzheimer’s Disease, semiotics, semantics, textuality
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Introduction

Alzheimer’s Disease (AD) is a neurodegenerative illness which occurs with increas-
ing frequency along with advancing age (P. Thomas, Clement, Hazif-Thomas, &
Leger, 2001). While progressive memory loss is the upfront element associated with
AD, other neuro-psycho-cognitive troubles are also associated with it, such as lan-
guage impairment which can degenerate into aphasia (Gewirth, Shindler, & Hier,
1984).

Language dysfunction is one of the most significant symptoms affecting AD
patients’ ability to narrate a story (Hassenstab et al., 2015). In the earliest stages, the
influence is slight, but it increases over time through foreseeable phases. Memory
dysfunction also interferes with the patient’s abilities to use language (Reilly, Rodri-
guez, Lamy, & Neils-Strunjas, 2010). The patient’s judgment and ability to conduct
his/her own life also have a broad impact on their language difficulties. Put anoth-
er way, disorganized phasic patterns and verbal abilities often limited by aphasia,
reflect a deconstruction of a patient’s personal meaning, which is itself essential
for recall, as well for social interactions with others, and maintaining memories.
An inconsistent story of one’s life weakens one’s self-esteem and ability to monitor
daily life, a condition that leads to behavior disorders (P. Thomas & Hazif-Thomas,
2016). Knowing the importance of both these components could help the indi-
vidual prepare as well as possible for the consequences on his/her social life. We
have tried, in this monocentric prospective observation and study, to evaluate the
semantic and narrative dysfunction in AD.

Methods

The cohort we studied were elderly demented patients living at home with AD,
who had been followed for at least three months by gerontopsychiatrists for cogni-
tive, behavioral, and memory dysfunction. During a gerontopsychiatric interview,
the patients and accompanying family were informed completely and loyally and
in understandable language about how the study would be carried out. With the
agreement of the patient and his/her assistants, the results of the neuropsycho-
logical tests were computer-recorded anonymously. The study protocol was ethi-
cally reviewed and approved by the Hospital of Brest ethics committee. Computing
procedures for data capture and processing followed the recommendations of the
French National Commission on Computer Technology and Freedom.

Criteria were determined for inclusion based on the AD patients (MMSE >10)
(Folstein, Folstein, & McHugh, 1975) having given written consent, together with
their family assistants, to take part in this study validated by the Hospital of Brest
ethics committee. Only those patients still capable of understanding the instruc-
tions for the Barbizet’s test, showing symptoms of Alzheimer dementia-i.e. with-
out massive memory impairment and capable of asserting their consent and assent
during the test and fit and able in the eyes of the Law-were included. A patient’s
inability to understand information relating to the study, his/her inability to choose
whether or not to take part, and the possible opposition of the family member ac-
companying him/her were decisive criteria for exclusion. The size of the population
studied reflects the number of demented persons followed over the period of this
one-year study.
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Semantic memory is the memory necessary for language manipulation, and
is not very vulnerable to amnesia (Tulving, 1995). To evaluate semantic and tex-
tual disorders in the cohort of AD patients, we routinely recorded the results of
tests measuring memory, as well as noting some sociodemographic data. These
were sex; age; and cultural level as estimated by the patient’s number of years of
schooling: 1= illiterate ; 2 = can read and write ; 3 = six years schooling ; 4= 11
years schooling ; and 5 = more than 11 years of schooling. The following are the
tests customarily carried out on patients under consultation for AD: Folstein Test
(MMSE) (Folstein et al., 1975); Dubois’s 5-word test (D5WT) (B. Dubois, 2001);
formal fluency (number of animals mentioned in one minute) semantic lexical flu-
ency (number of words beginning with L named in one minute); (B. Dubois, 2001);
DFB (Duboiss Frontal Battery ) (B. Dubois, Slachevsky, Litvan, & Pillon, 2000);
Cornell’s scale (depression) (Alexopoulos, Abrams, Young, & Shamoian, 1988); and
Barbizet’s test (Barbizet & Truscelli, 1965) aka “The Lion’s Tale”. The formal fluency
test uses mechanisms of analogy between memorized objects, while semantic lexi-
cal fluency refers to the use of vocabulary stored in memory, which is vulnerable in
Alzheimer’s disease.

“The Lion’s Tale” (presented in Table 1) must be read by the examiner slowly.
The subject must be informed that it is a long story, the point of which is to evaluate
his memory capacity. He must be told it is not a matter of repeating the story word
for word, but just recalling its main thrust and as many details as possible. Barbizet
recommended an immediate application, an immediate recall, and then a delayed
recall. In practice, in the present framework, the text was read out at the beginning
of the consultation, followed by an immediate recall, and then a delayed recall to-
wards the end of the consultation--that is, about one hour later.

Table 1
“The Lion’s Tale” (Barbizet & Truscelli, 1965). Text and sequential organization

Episode Text

Escape A lion named Sultan escapes from its cage, due to the door having
been left open by a careless guard

Crowd movement The crowd of visitors, which is numerous on Sunday, runs away
towards the nearby buildings

Woman and child A woman, dressed in blue, who was holding her one-year-old child
in her arms, drops him. The lion seizes him.

Deal The woman, in tears, retraces her steps, and begs the lion to return
her young

Resolution The animal looks at her for a long time, fixedly, and finally releases

the child without having done him the slightest bit of harm.

So this short text, with 22 sub-items learned sequentially, is to be recalled im-
mediately, and repeated later. The elements can be organized, according to the au-
thor of the test, into five episodes: escape, crowd movement, woman and child, deal,
resolution. Barbizet’s test reveals what things from the tale are forgotten, and notes



148 P. Thomas, R. Billon, C. Hazif-Thomas

intrusions and inversions. These data are then compared with that of the neurosy-
chological tests. Statistics were established with a SAS program by a bio-statistician,
Dr. R. Billon. The tests selected were Chi2, Student (un-paired), Pearson’s correla-
tions, and Partial Least Squares regression, chosen to reduce risks of collinearity
(Tenenhaus, Esposito Vinzi, Chatelinc, & Lauro, 2005). If a classic linear model is
used, collinearity between explanatory variables makes the model unstable, and the
results uncertain.

Results

One hundred and fifty-one patients, living at home on their own or with their fami-
lies, were included in the study. There were no cases recorded of refusal to partici-
pate in the study, or to having the results observed and computerized anonymously.
The cohort of demented patients was made up of 102 females and 49 males of an
average age of 80.3 years+6.91. Table 2 reprises the main results. The average char-
acteristics did not differ statistically between the males and the females. The tests
showed that the formal fluency of the demented patients was less impaired than
their semantical lexical fluency (scored respectively 5.74 + 1. 09 versus 4.41 +2. 19;
t= 5.60, p<0.01).

Table 2

Sociodemographic data and results in the diverse tests (N=151). DFB= Dubois’s Frontal
Battery; D5SWT = Dubois’s 5 words test.

Age Cultural level MMSE DFB
80.3+£6.9 2.82 £0.50 16.5+5.1 11.3+4.5
Cornell D5WT Semantic lexical Fluency Formal Fluency
10.6+4.2 458+1.1 441+2.2 57+1.1

The studied population showed more cases of intrusion (n=36) than inver-
sion in the later narration, whether items or episodes combining the two (n=19).
Nearly all the inversions were by patients whose MMSE was below 19, and the
intrusions were by patients whose MMSE was below 15 (Table 3). Admittedly,
intrusions are specific to AD pathology, where we find their greatest occurrence.
However, these results could suggest that intrusions are essentially linked to ex-
ecutive problems concerning response control. In respect to patients’ dysexecutive
syndrome (DFT <13; n=77), it is to be noted that, overall, inversions occur in the
more deficient group (Table 4). It is also to be noted that inversions are observed to
be more precocious when the disease has caused a deterioration of textuality, and
hindered the pragmatics of communication. MMSE for the executive syndrome
sub-group (n=77) was 11.9+2.9 against 20.9+2.6 for the less seriously affected
group (n=74).

The correlation matrix for the various parameters showed many correlations,
leading to our choice of PLS for regression analysis. The factor studied is the over-
all score for Barbizet’s test, with the model including the variables of the previous
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figure. Formal fluency, with a coefficient of 0.224, remains the characteristic that
most influences the overall score. The higher it is, the greater the success in the test;
this influence is almost three times that of the lexical memory. Then, we will retain
cultural level (coefficient =0.12) and, more accessorily, age (coefficient =0.11); all
the others are less interesting.

Table 3

Percentage of Inversions (n=19) and intrusions (n=36) according to the MMSE. Chi2 with
Yates’s correction (p < 0.05) comparing the number of intrusions and of inversions; and for
each items, the level of MMSE (cut-off MMSE >14)

MMSE>19 MMSE: 19-15 MMSE 14-11 MMSE =10
N=50 N=42 N=39 N=21
Intrusions 2 24 28 61
Inversions 0 20 20 25

Discussion

We are presenting here the results of a preliminary study on textuality in AD, based
on consultation with patients in an old-age psychiatric department. The very na-
ture of the department explains the age of those recruited. The patients’ worsening
MMSE made it hard for them to understand the text, and even the value of their
consent. The aid given by their family or accompanying person was then precious,
and all the tests were carried out under the specialized consultation of our estab-
lishment.

The executive disorders studied by the DFB test and cognitive disorders es-
timated by the MMSE are strongly correlated. Also it is difficult to know which
verbal problems resulted specifically from which factors. We chose a threshold of
13 for two reasons: one, so that the sub-populations were balanced, and two, for a
clear cut-off point showing whether or not there was a dysexecutive syndrome con-
nected to frontal disorders. The presence of such a dysexecutive syndrome, in case
of late depression (with or without dementia), impacts on the patient’s cognitive
status (Hazif-Thomas, Reber, Bonvalot, & Thomas, 2005). The depressive elderly
person frequently presents changes in verbal fluencies and deficits of planning con-
nected to frontal disorders (Elliott, Sahakian, Herrod, Robbins, & Paykel, 1997).
The scores on the Cornell scale were weak in the population we studied. Depression
is common when dementia progresses, especially when the elderly person lives in a
nursing home (Alexopoulos et al., 1988). The elderly included in this study lived at
home. The scores on the scale of Cornell presented here are low (Table 2: 11.3+4,5,
while the depression threshold value is >8).

We shall note in this study the important progression of the narrative disor-
ders observed in the scores on the delayed recall in “The Lion’s Tale”, all the more
degraded that the cognitive disorders are installed. Intrusions and inversions can
result from cognitive disorders as well as from related executive disorders. For-
mal fluencies weigh in in a significant but modest way on the model of regression
(CR=0.224), so that with a lower score on the cultural level (CR=0.117), the cog-
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nitive disorders of the dementia, as well as the linguistic disorders, are being classi-
cally modulated (Arroyo-Anllo, Beauchamps, Ingrand, Neau, & Gil, 2013; Folstein
et al.,, 1975).

Although the PLS model is more influenced by formal fluency, the lexical se-
mantic fluencies are more altered than the formal fluency (Table 2). Finding a word
beginning with a letter (“L” in French, “S” in English, for reasons of frequency of
use of this letter in the beginning of a word) requires a strategy of recovery based
on the abstract lexical representation (Lee, 2012). The degradation of formal flu-
ency triggers a more important disorganization of the functions of language. More-
over, the analog mechanisms mobilized by demented patients seem to be more
concerned and better conserved in Alzheimer’s disease, judging from the results
observed with formal fluency. Memory, together with judgment, build a meaning
of life conductive to a coherent self-narrative account (Ricoeur, 1990).

Disorders of judgment and memory seem to be allied in Alzheimer’s disease.
Wording and the building of sentences are altered in this disease, but the analog op-
eration seems to be preserved longer. The figures evoked for an analog mechanism
mobilize old emotions, and from these emerge ancient memories buried deep in
the patient’s mind (Brainerd & Reyna, 2015; P. Thomas, Chandes, & Hazif-Thomas,
2017). The concrete items with strong emotional connotation in “The Lion’s Tale”
(A woman, a child, a lion ...) are better recalled than the more secondary features
of the story (For a long time, fixedly ...); even there, emotion appears clearly as the
“power steering” of the reason and the memory.

Conclusion

Lexical semantic fluency is more altered than formal fluency in the Alzheimer’s
disease. The degradation of formal fluency testifies to a more important disorgani-
zation of the functions of the language. Formal fluencies are less impaired (Imaging
or Gist memory process) than Semantic lexical Fluency (Verbatim process) (Brain-
erd & Reyna, 2001). The impairments of fluencies have an impact on the memo-
rization of a text, in parallel with the development of cognitive disorders. The pa-
tients’ cultural level also influences his/her narrative skills, which remain sensitive
to the emotional aspect of a story when assessed in memory testing. This emotional
mobilization is probably an interesting way to motivate patients in speech therapy,
for the prevention of damage to, or maintenance of, lexical and textual capacities in
patients with Alzheimer’s disease.
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Background. Studies of children raised in institutions have shown that they are at sub-
stantial risk in various domains of functioning, but these studies have not examined the
children’s developmental change at the very early period of institutionalization.

Objective. The main aim of this study was to examine the behavioral development
of institutionalized infants between three and nine months of life as a function of their
birth circumstances and the nature of their institutional care.

Design. General behavioral development was studied in 58 (34 males) infants from
two St. Petersburg (Russian Federation) institutions (Baby Homes, BH). The infants were
divided into four groups according to 1) their gestational age—full-term children (FCh)
of 37-41 weeks gestational age, or preterm children (PCh) of 30-36 weeks gestational age;
and 2) the type of institutional care environment—either the typical socio-emotionally
depriving, non-intervention Baby Home (Nol BH), or an institution that had undergone
a program of training plus structural changes intervention (T+SC BH). All the children
were assessed at approximately three and nine months of age with the Battelle Develop-
ment Inventory (BDI; LINK Associates, 1988).

Results. Both the FCh and PCh children from the Nol BH displayed significant
declines in their BDI Total scores between three and nine months, whereas only the FCh
children in T+SC BH improved over this period of time. In general, the FCh group had
higher mean BDI Total developmental quotients (DQs) than the PCh group, and chil-
dren from the T+SCh BH displayed higher scores than children from the Nol institution.
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Conclusion. Thus, the current study showed that the impact of spending their early
months in an institution on infants’ development depends on the gestational age of chil-
dren and the type of institutional care environment.

Keywords: institutions, full-term (FCh) and preterm (PCh) infants, time, intervention,
development

Introduction

The literature on the developmental and behavioral functioning of children raised
in institutions has shown that these children are at substantial risk in various do-
mains of functioning, including their physical', general behavioral (Bakermans-
Kranenburg et al., 2012; The St. Petersburg-USA Orphanage Research Team, 2008),
cognitive?, and neurophysiological® development. In terms of socio-emotional de-
velopment, the predominant attachment classification among these infants is dis-
organized, because they have extremely limited opportunities for developing selec-
tive attachments with people.*

The research has suggested that the adverse developmental and behavioral
functioning of institutionalized children depends on pre-institutional risk factors
(The St. Petersburg-USA Orphanage Research Team, 2005; Van IJzendoorn et al.,
2011), the quality of care in the institution®, and the length of time the children
spent in the institutional environment (Julian, 2013; Rutter et al., 2007). Studies
have examined the role of the timing of institutionalization in studies of children
transferred from institutions to adoptive families, and have shown associations be-
tween the time spent in the institution (age at adoption), and the subsequent de-
velopmental and behavioral functioning of post-institutional children (Kreppner
et al., 2007; Merz & McCall, 2010; Muhamedrahimov et al., 2014). Problems are
more likely to occur among children from more severely depriving institutions,
and those children with a substantial history of institutional care (between 6 and
24 months depending on institutional conditions) and placement into post-insti-
tutional families at older ages (Hawk & McCall, 2011; Julian, 2013). In general, the
results suggest that across most domains of development, institutional care which
is limited to the first four to six months of life is not associated with a significantly
increased risk for long-term adverse effects relative to non-institutionalized chil-
dren (Zeanah et al., 2011).

Although these studies show that the exposure to institutional environments

can increase the risk of later adverse developmental outcomes, they do not examine

' Van Jjzendoorn, Bakermans-Kranenburg, & Juffer, 2007; Warner, McCall, Groark, Kim, Mu-

hamedrahimov, Palmov, & Nikiforova, 2017.

2 Nelson, Zeanah, Fox, Marshall, Smyke, & Guthrie, 2007; Van IJzendoorn et al., 2011; Giiler, Hos-
tinar, Frenn, Nelson, Gunnar, & Thomas, 2012; Lomann, Jonson, Westerlund, Pollack, Nelson,
& Gunnar, 2013; Vasilyeva, Korshina, Kurohtina, Vershinina, Kornilov, Muhamedrahimov, &
Grigorenko, 2017.

*  Marshall, Fox, & the BEIP Core Group, 2004; McLaughlin, Sheridan, & Lambert, 2014; Bick &
Nelson, 2016.

*  Bakermans-Kranenburg et al., 2012; The St. Petersburg-USA Orphanage Research Team, 2008;
Zeanah, Smyke, Koga, Carlson, & the BEIP Core Group, 2005.

> Gunnar, 2001; Merz & McCall, 2010; Muhamedrahimov, Arintcina, Solodunova, Anikina, Vasi-
lyeva, Chernego, Tsvetkova, & Grigorenko, 2016; Chernego, Vasilyeva, Solodunova, Nikiforova,
Palmov, McCall, Groark, & Muhamedrahimov, 2017.
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the early developmental pattern of delay in relation to the length of time in the in-
stitution, especially for those who were institutionalized in the first months of life.
There has been no information on the behavioral development of the first year of
life infants within the institutional period depending on their risk group (biological
or no biological risk) and the type of caregiving environment in the institutions.

Length of Time in Institution

Since many factors might confound the development of institutionalized children
(for example, age at intake, age at assessment, disability status, etc.), an analysis
of the developmental and behavioral functioning of institutionally-raised children
as a function of the time they spent in an institution would ideally be based on
longitudinal assessments of the same group of children over their institutional resi-
dency; however, such assessments are rare. Instead, most studies compare the de-
velopment of institutionalized with non-institutionalized children.

The early studies of the developmental consequences of institutional care on
infants in their first year showed that demonstrable impairment was not observed
in children under three months, but severe disturbances could be observed in those
who had been institutionalized for more than eight months during their first year
(Durfee & Wolf, 1933). It was found that, in contrast to children institutionalized
at two or three years of age, who could be remediated to some extent, those institu-
tionalized during their first year seemed unable to be remediated (Lowrey, 1940).
The first longitudinal study of early institutionalized children found that at the end
of the first year, children from a “foundling home” showed manifestations of nega-
tive environmental influences for development, namely, severe developmental re-
tardation and deviant behavior patterns (Spitz, 1945), as compared to peers from
parental home environments, and from a nursery for children of socially malad-
justment and delinquent mothers.

The results of subsequent studies have both supported and contradicted these
early data. For example, a study of infants in a Romanian orphanage showed that at
an average of 6.5 months of age (with an average of 4.7 months of residence in the
orphanage), children were already about three or four months behind the Denver
II norms on all developmental variables (Sparling, Dragomir, Ramey, & Florescu,
2005). After an additional 12 months’ exposure to the institutional environment,
the development of children had dropped to about seven months behind the Den-
ver II norms, while the development of the experimental group exposed to an edu-
cational intervention program was still between three and four months behind.

In a study of orphaned Romanian children between the ages of 23 and 50 months,
all children exhibited deficits in cognitive and social functioning. The majority were
severely delayed, but their deficits were not related to age at entrance, or the length of
time in the orphanage (Kaler & Freeman, 1994). A group of children 12-31 months
of age raised in Romanian institutions exhibited serious disturbances of attachment,
but there was no relationship between the length of institutionalization and their ex-
hibiting signs of either emotionally withdrawn/inhibited or indiscriminately social/
disinhibited reactive attachment disorder (Zeanah et al., 2005). Thus, results of these
subsequent studies are contradictory: some of them confirm that longer exposure to
institutional environment leads to greater deficiencies, and others do not.
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Length of Exposure to Interventions in Institutions

Studies have shown that interventions in institutions aimed at improving the qual-
ity of the institutional environment and care, have positive effects on different
domains of children’s behavioral functioning'. It was found that the first positive
changes in the behavior of institutionalized children can be observed after three
months of exposure to an intervention program (Groark, Muhamedrahimov, Pal-
mov, Nikiforova, & McCall, 2005). Institutionalized children tended to improve
developmentally and behaviorally on standardized infant tests after four to nine
months of exposure to the training and structural changes intervention program,
and continued to improve on many measures of physical growth, behavioral devel-
opment, and social and emotional behavior after 9+ months of intervention (The
St. Petersburg-USA Orphanage Research Team, 2008). These results were based on
the analysis of children representing a wide age range. Additional study is needed
to understand the effect of time in typical and post-interventional institutions on
the development of children during their first months of life.

It is notable that developmental and behavioral improvements after four to nine
months of exposure to the institutional intervention program have been observed
for children with disabilities, as well as for infants and young children with typical
development. To the best of our knowledge, the above mentiones study is the only
one on the effect of the length of exposure to institutional interventions on the de-
velopment of children with disabilities.

Thus, the literature suggests that there are inconsistent results on the associa-
tion between the length of institutionalization and the development of resident
children. Some studies have shown associations between the time spent in the in-
stitutional environment and developmental and behavioral functioning of children
in institutions, whereas some have not shown such associations. The differences
in findings may be because of differences in the institutional environments, ages
at assessments, pre-institutional life experiences, and areas of child development
(Hawk & McCall, 2011; Julian, 2013; Chernego & Muhamedrahimov, 2014). Our
study attempts to resolve the discrepancy between studies finding no effect of time
spent in institutions, and those studies finding an effect of time spent in institu-
tions. It is aimed at examining the association between time spent in typical social-
emotionally depriving Russian institutions, and the development of infants during
the first year of life, including those with at biological risk of developmental delay.

Current Study

The main aim of our study was to examine the general behavioral development
of infants living in institutions located in the Russian Federation between three
and nine months of life, as a function of their birth circumstances and the na-
ture of the care provided in the institution. We examined behavioral development
longitudinally in three- to nine-months-old full- and preterm infants from two
St. Petersburg institutions serving children from birth to four years of age (called
Baby Homes) which had different caregiving environments: one typical of tradi-

! Bakermans-Kranenburg, van IJendoorn, & Juffer, 2008; Berument, 2013; McCall, Groark, Fish,
Harkins, Serrano, & Gordon, 2010; The St. Petersburg-USA Orphanage Research Team, 2008.
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tional Russian BHs (i.e., typical non-intervention Baby Home=Nol BH), and one
in which a training and structural changes (T+SC BH) program of intervention
was implemented (The St. Petersburg-USA Orphanage Research Team, 2005, 2008;
Solodunova, Palmov, & Muhamedrahimov, 2017).

Our research interest in the group of preterm infants (30 to 36 weeks of ges-
tation) was informed by several factors. First, according to WHO data, the pre-
term birth rate is dramatically and consistently rising (World Health Organization,
2015) with the moderate and late gestational age groups accounting for most of this
increase (Talge, Holzman, Van Egeren, Symonds, Scheid, Senagore, & Sikorskii,
2012). Nearly one-third of children from St. Petersburg orphanages included in
this study are preterm, with most being moderate and late preterm without medical
complications. Second, despite being born toward the end of the preterm period
and considered low-risk infants, this group of moderate and late preterm children
is characterized by neurobehavioral immaturity and continues to be vulnerable to
postnatal environmental conditions (Kinney, 2006; Nepomnyaschy et al., 2012).
Third, it is well established that family-based early intervention programs have a
strong positive effect on premature infants’ development’, but there is a lack of in-
formation on the effect of a family-like environment in an institutional setting on a
preterm infant’s development.-

We focused on the general behavioral development of BH infants and posed
several questions. First, we examined whether the development of the infants de-
clined between three and nine months of life in the typical NoI BH. We expected
that several months of institutionalization in the traditional NoI BH would have
deleterious effects on infants’ development during the first months of life. Second,
we examined whether infants in the T+SC BH would improve, rather than decline,
in terms of behavioral development over time. Third, since both Nol and T+SC
BHs included both pre- and full-term infants, we tested possible differences in
the association between children’s general behavioral development across age as a
function of gestational age. Since there were large differences between typically de-
veloping children and those with disabilities in T+SC BH (The St. Petersburg-USA
Orphanage Research Team, 2008), and the amount of improvement was greater for
typically developing children, we expected that T+SC intervention would have a
different effect on pre- vs full-term infants.

Method

This study used data from an intervention conducted in St. Petersburg, Russian
Federation (The St. Petersburg-USA Orphanage Research Team, 2008), the report
of which provides extensive methodological details that will not be repeated here.

Participants

Our analyses were based on the St. Petersburg BH intervention project database.
For the purposes of the current study, those children who met the following cri-
teria were selected: the availability of BH records on their birth information, in-

1 Landry, Smith, & Swank, 2006; Verkerk et al., 2012; Shapiro-Mendoza, Kotelchuck, Barfield, Da-
vin, Diop, Silver, & Manning, 2013; Myers, Grieve, Stark, Isler, Hofer, Yang, Ludwig, & Welch,
2015.
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cluding gestational age; no pathological symptoms of the central nervous system;
no severe hereditary and somatic diseases; and complete assessments at three
and nine months of age. The total group of 58 children included full-term chil-
dren (FCh, N=36) with gestational ages of 37-41 weeks, and preterm children with
gestational ages of 30-36 weeks (PCh, N=22). The birth information, including
gestational age, was obtained from BH records. According to the type of BH in-
tervention (Nol, T+SC) and their gestational age (pre-term and full-term), the
children were divided into four groups: 1) full-term children from BH with no
intervention program (FCh Nol, N=21); 2) preterm children from BH with no

Table 1
Sample Characteristics

Groups
Measure Nol (N=33, 22 males) T+SC (N=25, 12 males)
PCh Nol FCh Nol PCh T+SC FCh T+SC
(N=12; 8 males) (N=21;14 males) (N=10;6 males) (N=15;6 males)
Gestational age, weeks 37.5(2.6) 37.6 (2.9)
§P<Ch6:(c);11(1,54)= 185.2, F(1,54)=0.1, n.s
. 34.7 (1.7) 39.1(1.2) 34.4 (1.5) 39.7 (0.9)
(30-36) (37-40) (31-36) (38-41)
F(1,54) =88.8,p <.001 F(1,54) =96.7, p <.001
Birth weight, grams 2746 (543) 2830 (737)
FPCh*FCh (1, 54) = 769, _
<001 F(1,54) =0.5, n.s
2215 (254) 3049 (413) 2141 (429) 3289 (498)
(1680-2590) (2240-3770) (1460-2850) (2601-4100)
F(1,54) =31.0,p <.001 F(1,54) =46.1,p <.001
Age at entering in 33 (15) 35(16)

institution, days

Fpeppen (1,54) =9.7, F(1,54)=0.1,ns

p<.05 40 (11) 29 (16) 43 (15) 29 (15)
(24-59) (5-72) (16-66) (7-57)
F(1,54)=4.7,p <.05 F(1,54)=5.1,p<.05
Time in BH by 72 (17) 59 (16)

assessment at the age

of 3 months, days F(1,54)=73,p<.05

Fponron (1, 54) = 13.7, 58 (13) 81 (14) 55 (15) 62 (17)

p<.001 (37-84) (42-95) (26-78) (29-89)
F(1,54) = 17.8, p < .001 F(1,54) = 1.4, n.s

Time in BH by assess- 256 (22) 240 (16)

ment at the age of 9

months, daysg F(1,54) = 10.8, p < .001

Fpanren (1, 54) = 39.0, 234 (13) 268 (15) 231 (12) 246 (16)

p<.05 (212-252) (224-283) (215-254) (223-272)

F(1,54) =43.1, p < .001 F(1,54) = 6.4, p < .05
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intervention (PCh Nol, N=12); 3) full-term children from BH after intervention
program with family-like environment (FCh T+SC, N=15); and 4) preterm chil-
dren from BH after intervention program with a family-like environment (PCh
T+SC, N=10).

Table 1 presents the study sample’s characteristics (means, standard deviations,
and range). The characteristics of the preterm and full-term children were signifi-
cantly different based on Pre- or Full-Term x Intervention Condition (NoI, T+SC)
analyses of variance. There were no differences in the proportion of boys and girls
within each group, so gender was ignored in the analyses. The age at which preterm
children entered an institution was significantly older than for full-term children
from both institutions, because usually preterm children spend more time in the
hospital before entering an institution. There were no effects of Intervention Con-
ditions (NoI and T+SC) on gestational age, birth weight, and age at the time of
entering in the BH, but a significant effect for time in the BH by the time of assess-
ment at the age of three, as well as nine months (see Table 1).

Procedure

Intervention. The two Baby Homes that participated in the current study (Nol and
T+SC) belong to the health care system, and are considered to achieve acceptable
standards for meeting children’s basic medical and nutritional needs. Both par-
ticipated in a large study conducted in St. Petersburg, Russian Federation (The St.
Petersburg-USA Orphanage Research Team, 2008). The typical NoIl BH is charac-
terized by socio-emotional deficiencies, and business-like and perfunctory routine
caretaking activities (Muhamedrahimov, 2000; The St. Petersburg-USA Orphan-
age Research Team, 2005). By contrast, the T+SC BH was involved in programs
for training and structural changes interventions in which caregivers were trained
to engage in sensitive and responsive interactions with the children. In addition,
structural changes were implemented to reduce the number of different caregiv-
ers the children experienced, and to increase caregiver stability. They included a
reduction in group size, the assignment of permanent primary caregivers to each
group, integration of children by age and by disability status, and no transitions of
children to new wards.

Assessment and procedure. The Battelle Development Inventory (BDI; (LINK
Associates, 1988) was used to assess the children’s developmental skills. The BDI
includes a Total Score based on subscales for Personal-Social, Motor, Adaptive,
Communication, and Cognition. Raw scores were converted to developmental
quotients (DQs) based on a U.S. standardization study (LINK Associates, 1988).
The BDI was administered in a special quiet room in each BH by independent
assessors with psychological training, to individual children accompanied by the
caregiver who knew the child best, or had the best relationship with the child (see
The St. Petersburg-USA Orphanage Research Team, 2008). In the larger project,
children were assessed periodically at different ages; the current study includes
all those children who had BDI assessments at approximately three months
(3.1£0.3, from 2.7 to 4.0 months) and nine months of age (9.2+0.2, from 8.5 to
9.5 months). The chronological age, not age from conception, was used for all
children.
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Results

Table 2 presents the means, standard deviations, and statistical results for the BDI
Total DQs as a function of age, gestational age, and types of institutional care. Re-
peated analyses of variance were conducted on the BDI Total Scores in relation to
Age (3 months, 9 months) x Gestational Age (preterm, full-term) x Type of In-
stitutional Care (Nol, T+SC). Simple effects tests were then conducted to test the
difference between the assessments at the two ages within each group of children.
The BDI means are graphed in Figure 1 for each group (PCh Nol; FCh Nol; PCh
T+SC; and FCh T+SC).

Table 2
Mean (Standard Deviations) BDI Total DQs and Comparisons

Time 1 Time 2

Nol 86.3 (8.5) 72.7 (9.3)
F(1, 54) = 34.8, p < .001, = .39

PCh Nol 81.9 (7.4) 69.8 (7.2)
F(1,54) = 11,30, p = .001, 7 = .17

FCh Nol 88.8 (8.1) 74.2 (10.1)
F(1, 54) = 28.39, p < .001, > = .34

T+SC 84.0 (11.1) 91.0 (12.1)

F(1,54) =5.9,p=.018, 4*=.10
PCh T+SC 81.7 (11.3) 84.4 (14.0)
F (1, 54) = 0.47, n.s.
FCh T+SC 85.6 (11.0) 95.3 (8.7)

F(1,54) =9.17, p = .004, *= .15

The main results of interest were a significant age effect: F(1, 54) =4.32, p=.042,
n*=.07, and an Age x Type of Institutional Care interaction, F(1, 54)=32.95,
p<.001, #*=.38. There were no significant interaction effects for Age x Gestational
Age, F(1, 54) = .47, n.s., and Age x Type of Institutional Care x Gestational Age,
F(1,54)=1.93, n.s., which indicated that the Age x Type of Institutional Care devel-
opmental changes were not significantly different for children in each gestational
age group. Thus, there was a significant decline of the BDI Total DQs from three to
nine months for children from the Nol BH, but a significant improvement in BDI
Total DQs for children from the T+SC BH. Although the three-way interaction was
not significant, Table 2 and Figure 1 suggest that the improvement among T+SC
children was significant for FCh, but not for PCh group.

There were two additional main effects: One was for Gestational Age:
F(1, 54)=10.2, p=0.002, ;12=0.16, in which the FCh had higher means than the
PCh group. The other was for the type of Institutional Intervention: F(1, 54) =15.6,
p<0.001, #*=0.22, in which children from T+SC BH displayed higher scores than
children from Nol BH. The interaction between these factors was not significant
F(1, 54)<1, n.s,, indicating that the preterm/full-term differences were not different
within each institution.
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Figure 1. Longitudinal Battelle Developmental Inventory (BDI) developmental quotients
(Total Score DQS) for two interventional conditions (NoI, T+SC) and gestational sta-
tus (PCh, FCh) as a function of time; asterisks (*=p<.05, **=p<.001) indicate significant
change in BDI Total Score DQs during that assessment interval.

Discussion

The current study focused on a subsample of infants three to nine months of age
from two St. Petersburg (Russian Federation) Baby Homes serving children from
birth to four years of age. The infants were adequately cared for medically and
with respect to nutrition, but deficient in caregiver-child interactions (The St. Pe-
tersburg-USA Orphanage Research Team, 2008). One BH received training and
structural changes designed to improve the quality of caregiver-child interactions
(T+SC), and the other received no such intervention (NolI). The main aim of the
study was to examine the general behavioral development of institutionalized in-
fants between three and nine months of age, as a function of the type of Institution-
al Intervention (T+SC or Nol) and the children’s Gestational Age (born preterm at
30-36 weeks or full-term at 37-41 weeks). The primary questions were whether the
intervention caused a change in the child’s developmental change between three
and nine months of age, and whether that change was the same for preterm and
tull-term infants.

Children in the traditional Nol BH displayed significant declines in BDI Total
DQs during the six months between three and nine months of age. These results
are consistent with previous study results which showed developmental deficits in
institutionalized children within the first year of life, ranging from an average of
4.7 months (from the very early study of infants in orphanages; Durfee & Wolf,
1933) to eight months (from the study of children in the Romanian orphanage;
Sparling et al., 2005) in the orphanage. A meta-analysis has shown that institution-
alized infants in the first year of life score below infants raised by their parents (Van
IJzendorn, Luijk, Juffer, 2008), and that can be associated with their birth circum-
stances and their level of development when they entered the institution (The St.
Petersburg-USA Orphanage Research Team, 2005). Additionally, the current study
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shows that the developmental decline in infants in the first year of life depends
on the institutional environment: The exposure to the socio-emotional depriving
conditions of a Russian Baby Home can lead to intra-individual developmental
decline in infants aged three to nine months, and these declines are shown by both
full-term and preterm infants.

Children in the Baby Homes with T+SC programs showed a significant im-
provement in Total DQs between the ages of three and nine months. These results
reveal that, in contrast to the negative effect on children’s development of the typical
traditional social-emotionally depriving institution, exposure to the caregiving en-
vironment not only prevents the decline, but promotes the infants’ development in
the first year of life. Generally, infants observed at three and nine months of age from
the T+SCh BH conditions displayed higher developmental scores than their peers
from the Nol BH, and these results suggest that the improvement observed in the
larger study for children of a broader age range (The St. Petersburg-USA Orphanage
Research Team, 2008) also applies to infants in their first year of life. Thus, a rela-
tively short period of seven to nine months exposure to the socially-emotionally de-
priving institutional environment leads to infants’ developmental decline, while the
same length of exposure to a T+SC caregiving environment leads to improvements.

In general, the group of preterm children had lower mean BDI Total DQs than
the full-term children. These findings are consistent with the recent studies that
have shown the persistence through infancy of developmental delays and nega-
tive neurodevelopmental outcomes among preterm children (Eickmann, Malkes,
& Lima, 2012; Vohr, 2013; Platt, 2014; Natarajan, & Shankaran, 2016). This might
be explained by the fact that preterm birth dramatically interrupts the development
of the brain during the third trimester of pregnancy (Kinney, 2006; McGowan et
al., 2011; Duerden, Taylor, & Miller, 2013).

The significant developmental improvement of the infants receiving the T+SC
intervention between the ages of three and nine months was somewhat stronger
for full-term than for preterm infants. Previous studies of children in T+SC BH
demonstrated developmental differences between children with disabilities and
typically developing children, and that while those with disabilities gained, the im-
provement was not as much as for typically developing children (The St. Peters-
burg-USA Orphanage Research Team, 2008). The results of the current study are
quite consistent with this finding, and confirm that this trend is true for preterm
children without certain obvious disabilities.

There are several possible reasons for this difference. First, the greater variability
of individual developmental trajectories of preterm infants could mask or postpone
the positive effects of the intervention programs (Engle, Tomashek, & Wallman,
2007; Guillois et al., 2012; McGowan et al., 2011). Furthermore, immature organ-
isms could require longer exposure to the family-like environment, because more
prolonged experience with stable and nurturing caregiving is needed for positive
developmental outcomes. This is consistent with research showing improvements
in the general behavioral functioning of preterm children after nine or 12 months
of an intervention program’.

! Als, Dufty, & McAnulty, 2004; Lassi, Middleton, Crowther, & Bhutta, 2015; Spittle, Orton,
Anderson, Boyd, & Doyle, 2015; Schmitt, Arnold, Druschke, Swart, Gréhlert, Maywald ..., &
Riidiger, 2016.
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Second, it is well established that the heightened vulnerability of immature or-
ganisms to environmental conditions requires implementation of individualized
developmental care programs, in which early social-emotional caregiving inter-
actions are combined with structured and highly differentiated inputs (Aucott,
Donohue, Atkins, & Allen, 2002; Phillips, 2013). We assume that an additional
early intervention program is necessary in the institutional settings to meet the
individual developmental needs of pre-term children as well as those from other
biological risk groups.

Practical Implications

The results of this study have practical implications. First, the research findings
highlight a crucial need of children left without parental care in a family environ-
ment. Although the Russian government has emphasized family care alternatives
for institutionalized children, it will take time to implement these procedures, and
many children, especially those with disabilities, will be institutionalized for many
years before these provisions are carried out.

The special resolution of the Russian government (issued 24/05/2014) does
stipulate the creation of institutions with family-like environments, the elimina-
tion of periodic transitions of children to new wards, and the establishment of
primary caregivers (The Resolution of the Government of the Russian Federation
No. 481, 2014). However, that resolution does not provide for caregiver training
that is focused on child development and warm, sensitive, responsive caregiver-
child interaction. Our research has shown persuasively that only comprehensive
intervention, consisting of both structural changes and training of caregivers, can
produce significant results, and that such intervention has positive developmental
effects for both children with disabilities and those with typical development (The
St. Petersburg-USA Orphanage Research Team, 2008).

Second, our research indicated that even children who are preterm without
certain obvious disabilities are at higher risk for delayed development, at least in
their first nine months. Perhaps an additional early intervention program should
be created for them. Such a program should take into consideration the specific
needs of individual children, and be an essential supplement to the general pro-
gram directed to fulfilling children’s needs in a sensitive, responsive, and stable
caregiving environment.

Conclusion

The current study showed that both full-term and preterm children from the typical
socio-emotionally depriving, non-intervention institution (Baby Home) showed
significant developmental declines between three and nine months of age, as meas-
ured in Battelle Development Inventory Total scores, whereas full-term children in
a Baby Home where staff had undergone a training plus structural changes inter-
vention program, improved over this period of time. In general, the group of full-
term children had higher mean BDI Total DQs than the preterm group, and chil-
dren from the Baby Home with the intervention program displayed higher scores
than children from the non-intervention one. Thus, the current study showed that
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the effect of spending early months of life in an institution on the general behavio-
ral development of infants, depends both on the type of institutional care environ-
ment as well as the gestational age of the children.

Limitations

This study had a number of limitations. First, the sample size of children observed
at three and nine months of age was small. This was due to the fact that children
housed in orphanages in their first months of life are mostly those who have patho-
logical symptoms of the central nervous system and severe hereditary and somatic
diseases; accordingly, the number of healthy children is somewhat small. Another
factor was that healthy children of this age are the most attractive for adoption, and
therefore often do not stay in the institution long enough to provide full longitu-
dinal data.

Second, the intervention consisted of general training of caregivers on provid-
ing sensitive and responsive interactions, not on specific actions and techniques.
This approach has the benefit of encouraging caregivers to adjust their behavior to
fit children of different ages, but the disadvantage of not providing more specific
intervention programs and techniques to match individual children’s unique status,
especially those with disabilities.

Third, it is possible that the general developmental change during the seven to
nine months of institutionalization in the group of preterm children may not be
the same or similar as that of children from other biological risk groups. However,
the research data from a large intervention project showed a positive effect of the
intervention on a wide group of children with disabilities, and the negative influ-
ence of a traditional orphanage environment on the development of children (The
St. Petersburg-USA Orphanage Research Team, 2008).
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Introduction

Vandalism as a current social problem. Vandalism is widespread in modern so-
ciety, but the problem of evaluating and preventing it is very complex. As a rule,
society does not pay much attention to the significant losses and negative social
effects of vandalism, and therefore does not have much interest in revealing its
causes and predictors. Yet vandalism results not only in direct losses, but also in
negative psychological effects on all members of society due to living in an environ-
ment damaged by vandalism. First, such an environment increases the stress level
and decreases subjective social prosperity. (Ellaway, 2009). Second, this destruction
has the viral effect of creating and spreading the impulse to imitate such action,
especially among adolescents. Thirdly, objects damaged by vandals provoke further
destructive acts, not only toward the environment, but also toward oneself and oth-
ers (Wilson, 2013).

In the USA in 2013, more than 160 thousand people were arrested on the
charge of vandalism, including more than 37 thousand adolescents (Uniform
Crime Report, 2013). More than 16,000 cases of vandalism have been registered
at the Moscow railway over the first nine months of 2016'. Regardless of its mo-
tivation, vandalism causes great damage and financial losses all over the world.
Just one of the five Australian railway service companies reported spending about
three million Australian dollars on removing graffiti from its rolling stock, and two
million on reconstruction of other objects damaged by vandalism (Parliament of
New South Wales Legislative Assembly, 2009, p. 4440). Great Britain’s Network Rail
spends 3.5 million pounds sterling annually on repairing damage from vandalism
(Networkrail. Graffiti, 2017). In Saint Petersburg in 2014, losses caused by vandals
in suburban trains were over 25 million rubles.

Most of the researchers investigating vandalism concur that such destructive
behavior is most common during adolescence (Elliott, 1988; Le Blanc, & Freshette,
1989; Mawby, 2001; Vatova, 2007). It often accompanies adolescents’ aggressive-
ness, alcoholization (Virtanen, Nummi, Lintonen, Westerlund, Hagglof, & Ham-
marstrom, 2015), cruel treatment of animals (Lucia & Killas, 2017), and other devi-
ant behavior.

One of the most important social risks of vandalism is that this model of de-
viant, substandard, and even illegal adolescent behavior often takes on more se-
vere forms, and can be combined with more dangerous crimes (Agapov & Malkov,
2006). Sporadic acts of vandalism, especially a teen’s first and isolated ones, usually
happen as a reaction to certain situational factors. But if a single act of vandalism
is left anonymous and unpunished, it often is followed by further acts of vandal-
ism (Levy-Leboyer, 1984). Therefore, understanding the mechanisms behind the
development of adolescent destructive activity is a basic scientific problem which
should be solved, so that we can suggest effective measures for preventing such
behavior.

Adolescent vandalism: the role of the family environment in developing de-
structive adolescent behavior. The roots of adolescents” destructive behavior can
be found in their family upbringing. Researchers investigating factors of deviant

1 See video news 17.09.2016 21:15, URL: http://www.m24.ru/m/videos/124265.
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and aggressive adolescent behavior often note family upbringing as a dominant
contributor (Garbarino, Sebes, & Schellenbach, 1984; De Haan, Prinzie, & Dekovié,
2012; Gracia, 2015; Vorobyeva, Kruzhkova, & Krivoshchekova, 2015). Parent-child
relationships become a model and a means of building relationships between the
child’s personality and environment (Bogdanova & Igoshina, 2011). They define
the child’s sense of himself in the space of social relationships between the poles
of activeness and passiveness; openness and emotional withdrawal; empathy and
indifference; and personal values and norms (Avdulova, 2013). Malfunctions in
upbringing, and general disharmony and inconsistency in the family’s upbring-
ing style, can lead to children’s permanent adoption of deviant forms of behavior
(Simonova, 2010).

Parental rejection of their children, and the absence of parental love, warmth,
and bonding with their children, are often reasons for children’s mental problems
(Rohner, 1984). Conflicts and physical punishment correlate with childrens de-
viant behavior (Csémy, Hrachovinov4, Cap, & Starostovd, 2014). Some empirical
Russian research also shows a stable correlation between children’s deviant behav-
ior and a hostile family atmosphere: aggressiveness, regular conflicts, and excessive
strictness (Kuznecova, 2013; Koreneva, 2004).

Nevertheless, the issue of family determination of a child’s vandalism remains
uninvestigated. For a deeper understanding of the fundamental reasons for adoles-
cent vandalism, we proposed to investigate the correlation between styles of fam-
ily upbringing, and adolescents’ propensity for vandalism. In accordance with this
purpose, we set the following objectives:

o To define whether the fact that a child is brought up in a one-parent or dis-
advantaged family is significant for forming adolescent readiness for van-
dalism.

o To clarify the influence of various styles of family upbringing on adolescent
readiness to participate in vandalism of different types.

« To find out whether there is a difference between maternal and paternal
upbringing influences on adolescents’ propensity for vandalism.

« To answer the question of whether maternal and paternal upbringing ef-
forts are coherent with their adolescents’ perception of them.

Research procedure and methods

We used a general sampling method, psycho-diagnostic tools, and further statisti-
cal data analysis: clustering, MANOVA, and linear regression.

Characteristics of the sample
60 families with at least one adolescent per family participated in this research.
Respondents were:

- adolescents aged 11-15 (total quantity = 60. M,,. = 13.00; SD,,. = 1.50);

- mothers aged 29-50 (total quantity = 60. M, = 36.63; SD,,. = 4.74),

- fathers aged 35-58 (total quantity = 25. M, = 40.68; SD,,,. = 5.41).



Adolescent Vandalism. .. 171

We categorized families according to two objective criteria:

1. Number of parents: two-parent family or one-parent family. In our research
sample, a two-parent family consisted of a biological mother and a biologi-
cal father who are married.

2. Family wellbeing: disadvantaged families (registered with social and other
special services due to the deviant behavior of family members) or well-
to-do families (not registered with any social services). We applied family
wellbeing criteria according to the definition of a disadvantaged family in
Russian federal law, viz.: “Disadvantaged families are families with children
who find themselves in a socially dangerous situation or families in which
parents or custodians do not execute their duties of upbringing, fostering,
care of children, have a negative influence on their behavior or treat them
violently” [Federal law, 1999].

Procedure and methods of the study

1. Intergroup statistical analysis.

First, we investigated the adjacency between the number of parents, the family’s
social wellbeing, and the adolescents’ propensity for vandalism using adjacency
matrix and cluster analysis.

2. Psychological diagnostics.

With the help of the questionnaire “The analysis of family relationships” (Eyde-
miller & Yustitskis, 1990) we diagnosed abnormalities in the upbringing process,
as well as the parents’ personal problems. The survey consisted of 130 statements,
developed in binary form, with 20 subscales. Eleven subscales measured problems
in parental upbringing style: hyperprotection; hypoprotection; indulgence or igno-
rance of the child’s needs; excessive or insufficient duties for the child; demands on
the child and prohibitions; strictness or minimality of sanctions (punishments) for
misconduct; and an inconsistent style of family upbringing. Nine subscales defined
the parents’ personal problems: transfer of the parental feelings (one spouse toward
another) onto a child; preference for childish traits in the adolescent; lack of pa-
rental confidence in the upbringing process; fear of losing the child; undeveloped
parental feelings; projection of the parent’s own objectionable traits onto the child;
transferring conflicts between parents into the sphere of the child’s upbringing;
and the preference for masculine or feminine traits. Cronbach’s alpha reliability
coefficient for the subscales ranged from 0.7 to 0.89 (Eydemiller E.G. & Yustitskis
V.V, 1990).

We used the questionnaire “Parental behavior and adolescents’ attitude to par-
ents” (Vasserman, Gor’kovaja, & Romicyna, 2001) to investigate parental psycho-
logical sets, behavior, and methods of parental upbringing from the adolescent’s
point of view. This diagnostic tool allows one to describe child-parent relationships
according to their most general characteristics: benevolence, hostility, autonomy;,
authoritarianism, and inconsistency. This questionnaire is based on a configura-
tional analysis of children’s reports of parental behavior called Schaefer’s method
(1965), which was adapted by Russian scientists at the Behterev Institute’s labora-
tory of clinical psychology ( Wasserman, Gorkova, & Romitzina), and was further
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used under the title ADOR (“Adolescents about parents”) (Vasserman, Gor’kovaja
& Romicyna, 2000).

The application of both questionnaires provided a complex evaluation of the
family upbringing process from the standpoints of both the parents and the chil-
dren. Adolescents are active partners in the upbringing process, as they have their
own ideas about their parents, their relationships with them, and the upbringing
efforts used by parents, which can be different from the parents’ ideas. The neces-
sity for such a “cross” estimation was noted by Svedkovskaya and Archakova (Sh-
vedovskaya & Archakova, 2015), Gracia (Gracia, Lila & Musitu, 2005) and many
others in the context of investigating children’s behavior. Children’s subjective es-
timation of parental style of upbringing tends to differ most strongly from their
parents’ estimation in the pubertal period, when adolescents actively oppose them-
selves to the adult world.

The questionnaire “Motives of vandal behavior,” developed by I.V. Vorobyeva,
O.V. Kruzhkova, and S.A. Ostrikova (Vorobyeva & Kruzhkova, 2015), was used
for diagnosing the adolescents’ and juniors’ propensity for vandalism by consider-
ing the motivational basis for their destructive behavior. The questionnaire con-
sisted of 80 statements describing different acts of vandalism and their motives.
The extent of agreement or disagreement with these statements was scored with a
4-point scale. The method diagnosed 10 forms of vandalism: grabbing another’s
property (for one’s own profits, possessions); aggressive (answering an offense
or insult); tactical (meaning as a means to some other aims); being curious (ex-
cessively curious, destructive experimenting with the purpose of investigation);
aesthetic (to change and better the environment according to one’s own ideals);
existential (for self-affirmation through using one’s own abilities to influence so-
ciety and attract social attention); protesting (opposing social and cultural norms
of the adult world); conforming (being pushed by a group, necessity, or a wish
to imitate the behavior of other group members); provoked by environmental
discomfort (initiated by some discomfort and wish to change environment for
personal needs, make it more comfortable); and provoked by boredom (searching
for new experiences, and the rush connected with danger or defiance of societal
bans). Cronbach’s alpha reliability coefficient for the subscales ranged from 0.7 to
0.79 (Vorobyeva & Kruzhkova, 2011).

Statistical analysis

Statistical processing of the data was done with the professional software IBM SPSS
Statistics V.19. The choice of statistical methods was defined by the logic of our
research.

First, we made a multivariate analysis of variance (MANOVA) for clarifying
correlations between motives for adolescent vandalism and family type, as classi-
fied by the number of parents and their social wellbeing.

Then, we did a linear regression analysis in order to determine the predictors
of adolescent vandalism depending on the maternal and paternal styles of parental
upbringing, and the adolescents’ own attitude toward this upbringing style. We used
the total score of the adolescents’ propensity for vandalism as a dependent variable
because it reflects adolescents’ general propensity for this type of destructive rela-
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tionship with the environment. Such characteristics as style of family upbringing
(maternal and paternal), and adolescent perception of the family upbringing, were
considered as independent variables. We analyzed regression models in each sepa-
rate group of families (one-parent well-to-do families, one-parent disadvantaged
families, two-parent well-to-do families, and two-parent disadvantaged families).
We got the final regression models using the method of single-step exclusion of
dependent variables.

Study limitations. Limitations of the study result from the cross-sectional de-
sign and data based on self-reporting.

Results

Cluster analysis revealed two relatively homogenous groups of the adolescents in
the sample: one with a low degree of readiness for vandalism (90%). and one with a
high degree of readiness for vandalism (10%). Clustering convergence equaled 0.7
(likelihood function - log-likelihood, Bayesian information criterion (BIC)).

Table 1
Distribution of participants according to the family types

Adolescents
Families Boys F (%) Girls F (%) Total F (%)
Well-to-do two-parent families 9(15) 10 (17) 19 (32)
families one-parent families 13 (22) 3(5) 16 (27)
Disadvantaged ~ tWo-parent families 2(3) 4(7) 6 (10)
families one-parent families 14 (23) 5(8) 19 (31)
Total: 38 (63) 22 (37) 60 (100)

Applying the method of contingency tables, we investigated relationships be-
tween the main criteria (in pairs): the number of parents in a family; the fam-
ily’s social wellbeing or not, and the adolescents’ propensity for vandalism or
not. The results ( See Table 2) showed that adolescents with high propensity for
vandalism come more often from disadvantaged families (V=0.649; p=0.000).
Further processing of the sample data revealed that one-parent families appear to
be disadvantaged more often (Cramer’s V criterion=0.303; p=0.019 and x*=5.503;
p=0.033).

Based on the MANOVA analysis, we can assume that adolescents from the dis-
advantaged families tend to be more prone to vandalism. Indicators of adolescents’
total propensity for vandalism are high mostly in two-parent disadvantaged fami-
lies. Adolescents from well-to-do families (both one- and two-parent families) are
not characterized by high total propensity for vandalism. Herewith, further investi-
gation of vandalism predictors used only the grouping indicator of social wellbeing
as the determinative one. In our sample we have 59% of adolescents from well-to-
do families and 41% from disadvantaged families.
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Table 2

Correlations between motives for adolescent vandalism and family type classified by the
number of parents and their social wellbeing (MANOVA)

Mean

DePendent R? One-parent One-parent One-parent Two-parent
variables well-to-do  disadvantaged ~ well-to-do  disadvantaged

families families families families
Grabbing 530 9.25 11.80 8.79 18.83
Aggressive 4306 8.88 11.53 8.37 14.50
Tactical 480 8.38 9.79 8.16 12.50
Being curious 15% 8.13 8.95 8.00 8.00
Aesthetic 370 9.94 14.26 8.63 14.83
Existential 530 8.19 9.37 8.00 11.00
Protesting .85%%* 8.31 8.42 8.00 15.00
Conforming A2 8.50 9.74 8.21 12.00
Provoked by
environmental 490 8.81 11.21 9.58 17.67
discomfort
Ef)‘szglgff by 240 8.06 8.47 8.11 9.50
Propensity for = ¢oes 86.44 103.63 84.84 133.83

vandalism, total

Note. R? = Squared multiple correlation; * = p <.05; ** = p <.01; ***= p <.001

Table 3 contains only statistically significant models. These regression models
reveal possible predictors of adolescent vandalism in the sphere of parent-child
relationships. We can emphasize that in well-to-do families we discovered statisti-
cally significant models for all types of data. We did not find statistically signifi-
cant correlations between indicators of adolescent perception of father’s style of
upbringing and abnormalities in the father’s style of parental upbringing in either
well-to-do and disadvantaged families.

We can suppose that the regression models in Table 3 have a high level of pre-
dictive value as they have explained a variation of more than 50% in the sample
data set. This indicator also points out the significance of family upbringing style in
forming adolescents’ propensity for vandalism.

Discussion

Motives and general propensity for vandalism

1. Adolescents from two-parent disadvantaged families. Results of the statistical
analysis showed greater propensity for vandalism in this group. Adolescents have
mainly grabbing motives for their vandalism. They use vandalism as a destructive
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Table 3
Predictors of adolescents’ propensity for vandalism in the sphere of parental upbringing.
The results of linear regression analysis
R? Independent variables B
Disadvantaged families
Abnormalities in the .92%**  Hypoprotection -.76%*
E?ﬁf (i)rflparental up- Indulgence -.82*
gins Ignoring child’s needs 84t
Excessive requirements—prohibitions 1.35%%%
Lack of duties —.67F**
Excessive sanctions .59%
E Inconsistency of parental upbringing style — —1.95***
g Psychological reasons ~ .91*** Expansion of parental feelings’ sphere -3.36%%*
of abnormalities in Preference for childish traits -1.40***
parental upbringing
Lack of parental confidence -1.46%*
Undeveloped parental feelings —2.574%*
Projection of own objectionable traits onto ~ 4.22%**
a child
Preference for feminine traits 7.28%**
Preference for masculine traits 5.26%**
. . Abnormalities in the .80*  Hypoprotection .89*
& & style of parental up-
~  bringing
S % Perception of mother’s  .46** Positive interest 1.37%%%
S 3 style of upbringing
<3 Autonomy -1.19%*
Well-to-do families
Abnormalities in the 75+  Excessive requirements—prohibitions 650+
style of parental up- Excessive sanctions STt
o bringing T )
2 Minimization of sanctions -.20%
§ Psychological reasons ~ .52+** Transferring conflicts between parents into 46
for abnormali.ties' in the sphere of a child’s upbringing
parental upbringing Projection of parentsobjectionable traits 540%%
onto a child
Abnormalities in the .98+ Hyperprotection -.20%*
- ls)tr}ﬁf (1)1£ parental up- Lack pf requirements—prohibits 1.00***
(]
Fa &g Minimization of sanctions 2300
- Psychological reasons 55+ Preference for masculine traits A42%
for abnormalities in E . ¢ tal feeli h 49
parental upbringing xpansion of parental feelings sphere .
- Perception of mother’s .72*** Positive interest =807
§ style of upbringing Hostility
3 Inconsistency of parental upbringing style -.30*
S
2 Perception of father’s .37**  Authoritarian -1

style of upbringing

Note. R? = Squared multiple correlation; § = Standardized regression coefficient; * = p <.05; ** = p <.01;
HHh_
=p <.001
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tactic for changing their environment and making it more comfortable for them-
selves, or for the purpose of aesthetic transformation of the environment. Destruc-
tive activity by adolescents from this type of family is also systematically initiated
by protesting or aggressive reactions. Based on the analysis of motives, we can as-
sume that in this group of adolescents, practically all presented types of motives
except curiosity and boredom are common triggers for their vandalism. We should
note that, of all the motives for vandalism, only curiosity and boredom are consid-
ered to be normative for adolescents, because they are part of socializing mecha-
nisms for this age group (Vorobyeva & Kruzhkova, 2014). The low extent of these
(normative) motives in the overall motivation base of vandalism in the adolescents’
sample may be evidence of these adolescents’ conscious choice of deviant destruc-
tive relationships with their environment.

The finding that adolescents from two-parent disadvantaged families have the
highest risk of vandalism allows us to conclude that the character of relationships
between parents and style of family upbringing are more important than the num-
ber of parents in the family (Koneva, 2009). Investigations of the influence of these
factors on adolescents’ propensity for vandalism can be a subject for future research
to complement this one.

2. Adolescents from one-parent disadvantaged families. In this group the in-
dicator of general readiness for vandalism was also very high. The motives of
the adolescents were mainly aesthetic: they wanted to make environment look
nicer and more comfortable, according to their ideas about the environmental
esthetic. The motives of aggression, protest, and environmental discomfort were
more frequently expressed than all others. The prevalence of aesthetic motives for
vandalism can be also explained by the popularity of such teenage subcultures as
graffiti, street-art, and so on (Nordmarker, Hjarthag, Perrin-Wallqvist, & Archer,
2016). We should also take into account the possibility of compensatory reaction:
adolescents’ desire to escape from the real life and create their own world with
typically adolescent social relationships (Belkin, 2010; Haza & Ducousso-Lacaze,
2006)

3. Adolescents from well-to-do families have minimal risk of committing van-
dalism. Parental attention to their children and constructive dialogue between
them do not favor development of these adolescents’ negative feelings, because at
this age, adolescents’ satisfaction with life has a strong positive correlation with
the quality and ease of communication in the family (Hodacova, Cermakova,
gmejkalova, Hlavackova, & Kalman, 2015). Adolescents from well-to-do families
have a low propensity for vandalism independently of the number of parents in the
family. Average indicators of adolescents’ propensity for vandalism in this group
are less than 10 points. This average is a norm for this age, according to the norms
referenced in the test “Motives of vandal behavior” (Vorobyeva & Kruzhkova,
2015).

4. Hence, abusive relationships in the family represent a significant factor
forming an adolescent’s propensity for vandalism. This finding strengthens the
ideas of other authors that an ineffective style of parenting is the main factor caus-
ing abnormal socialization of adolescents (Lelekov & Kosheleva, 2006; Istratova,
2013). At the same time, family wellbeing allows parents to choose a more effective
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general parental style of upbringing that gives an adolescent more opportunities to
form constructive behavior and achieve social wellbeing (Steca, Bassi, Caprara &
Fave, 2011).

Predictors of adolescents’ propensity for vandalism
in the sphere of parental upbringing

1. Disadvantaged families. Based on the results of the regression analysis, we can
conclude that in disadvantaged families, adolescents’ propensity for vandalism is
formed under the influence of the mother’s excessive requirements, sanctions, and
ignorance of their needs. Our assumption is that a mother’ attention to her chil-
dren, even with lots of resources and personal efforts spent on the child’s upbring-
ing, may have no positive effect if the child’s interests are not taken into considera-
tion. In this situation an adolescent is overloaded with an excessive list of duties
whose performance is always controlled by his/her parents, and sanctions are never
eased. Z. Wajda notes that a mother’s strict control can lead to child’s aggressive
behavior (Wajda, 2013).

Our analysis of the psychological reasons for the abnormalities in the parental
upbringing in this group revealed two most probable reasons for such a mother’s
attitude toward the adolescent and her choice of the destructive style of parental
upbringing. They are a projection of her own objectionable traits onto the child,
and a stable system of stereotypes about feminine and masculine traits. In addition,
mothers from this group tend to be convinced of the rightness of their parental
efforts. Also these mothers often perceive adolescents as adults and unconsciously
force them to be independent and self-reliant, thus developing guilt complexes,
hyper-responsibility, and feelings of inferiority in the adolescents. These mothers
demonstrate their own dominant position, and refuse to listen to the adolescents
and understand their needs, consciously distancing themselves from children, and
demanding submission.

In disadvantaged families, the father plays a minimal role in parental upbring-
ing, has little interest in the child’s development, and only participates in the child’s
upbringing formally or on request. This explication accords with the previous re-
search results of S.L. Sibirjakov, who investigated adolescents with deviant behav-
ior, and found the main reasons of such behavior in the family sphere to be the
absence of emotional contact with both parents or one of them, and a low level of
mutual understanding and collaboration between parents (Sibirjakov, 1998).

Nevertheless, an adolescent from a disadvantaged family perceives his/her
mother’s upbringing efforts rather positively. In spite of this, the lack of parental
interest in the adolescent and the lack of the adolescent’s autonomy create the ado-
lescent’s readiness to participate in vandalism. We hypothesize that an adolescent’s
propensity for vandalism in this case relates to his/her childhood relationships with
his/her parents — i.e., when a child attracts parental attention by means of disobe-
dience and other negative behavior patterns (Dittman, Farruggia, Keown, & Sand-
ers, 2016; Bogdanova, Rusyaeva & Vylegzhanina, 2016). Regression analysis did not
show any significant correlation between an adolescent’s attitude toward his/her fa-
ther’s upbringing style, and the adolescent’s propensity for vandalism; this can be a
consequence of the father’s insignificant participation in the adolescentss life.



178 O. V. Kruzhkova, 1. V. Vorobyeva, N. E. Zhdanova, A. O. Ljovkina

2. Well-to-do families. Isolated cases of adolescent vandalism within this group
have some significantly different predictors in the family sphere. A mother can
provoke an adolescent into destructive actions by increasing requirements, lim-
iting his (her) freedom and independence. At the same time there may be too
strict punishment for any faults, even those which are rare and insignificant. The
reasons for a mother’s domination and her strict style of parental upbringing can
flow from transferring her conflict with her husband to the sphere of mother-
child relationship, and also projecting her own undesirable traits onto a child. As
a result, irregular adolescent vandalism may have the function of releasing nega-
tive emotions and expressing aggression toward items seen as substitutes for the
mother herself (for example, home and mother’s personal items, home appliances,
furniture, and etc.). A father may provoke an adolescent’s vandalism by his non-
interference in the upbringing process, a non-interference which may be based
on the father’s attitude that the adolescent is an adult and responsible person. The
father can perceive an adolescent as a friend and partner in common interests,
and also a rival struggling for the attention of his wife, and as a stranger who lives
own life.

An adolescent from a well-to-do family perceives his/her mother’s inconsistent
style of parental upbringing as a provocation for destructive activities. The unpre-
dictability of her emotional reactions and actions, and the ambiguity of situations
followed by punishments and encouragements, lead to the tense expectations of
what she will do. Adolescents in this situation consider the lack of the father’s active
involvement as a factor enabling his/her own destructive behavior.

Hence maternal and paternal upbringing style have different effects on ado-
lescents’ behavior both in disadvantaged and well-to-do families, a result which
accords with the research of E. Gracia and colleagues (Gracia, Lila, & Musitu,
2005). In any case, emotional contact between parents and adolescent, and a good
(not-conflictive) relationships of the adolescent with his/her parents allows for a
decreased risk of adolescent vandalism behavior in general, and especially of van-
dalism based on aggressive reactions (Csémy, Hrachovinova, Cép, & Starostova,
2014).

Conclusion

The results of our research prove a significant correlation between an adolescent’s
propensity for vandalism and violence, and an unfriendly atmosphere in the family.
This correlates with the results of earlier investigations of adolescents with deviant
behavior (Sibirjakov, 1998; Csémy, Hrachovinova, Cép, & Starostova, 2014). In ad-
dition, our analysis of the styles of parental upbringing as predictors of adolescents’
propensity for vandalism further clarifies which types of maternal and paternal
behavior and relationships with a child favor an adolescent’s propensity for vandal-
ism.

This research supports the thesis that strict control by others can lead to a
child’s aggressive behavior (Wajda, 2013), but it also reveals the difference between
problem-free and disadvantaged families on this issue. An adolescent from a disad-
vantaged family perceives the mother’s upbringing efforts quite positively.
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Our results prove a significant correlation between an adolescent’s propensity
for vandalism and an atmosphere of violence in the family. The number of parents
in the family is an insignificant factor in forming and internalizing adolescent van-
dalism. The main predictors of adolescent propensity for vandalism can be found
in the styles of parental upbringing. Herewith, we should consider that paternal
and maternal styles of upbringing have different specific effects for developing ado-
lescents’ propensity for vandalism, a result which accords with the research results
of Gracia, Lila, & Musitu (2005). Maternal upbringing has the greatest influence
on adolescent destructive behavior, especially when the father’s upbringing style is
non-interference.

These findings should start a discussion about the necessity of transferring the
focus of preventive measures against vandalism from the adolescent alone to his/
her whole family. We also propose that preventive efforts against vandalism be di-
rected to prevention of family violence, as well to taking a differential approach to
parental education, directed to correction of individual parental styles of upbring-
ing. Implementing these recommended changes in the strategy of vandalism pre-
vention will lead to decreasing adolescents’ propensity not only for vandalism, but
for all forms of deviant behavior.
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Background. To build modern effective programs for the development of preschoolers’ logi-
cal thinking, it is necessary to study the specifics of the operational structures functioning
within their thought systems. According to Piaget, two operational groups of thought de-
velop in parallel and synchrony: 1) logical-mathematical (classification, seriation, and invari-
ant construction — the conservation principle); and 2) spatial-temporal — the structuring
of space (linear ordering [LO], transformation of geometric forms [TGS], reconstruction of
sensorimotor space at the level of representations [RSMS]) and time. However, there has been
no empirical verification of the significant links between the levels of development of an in-
dividual’s logical-mathematical and spatial-temporal operations in his/her system of thought.

Purpose. The purpose of this study was to examine the nature of the links between the
elements of the logical-mathematical and spatial-operational structures in preschoolers’ sys-
tems of thought.

Design. The study involved the following steps: 1) Individual diagnosis of the develop-
mental level of logical-mathematical and spatial operations in 52 preschool children (5,8 -
7,1 years) using classica Piaget techniques and the Bender-Gestalt test; 2) identification of the
operational developmental stage of each examinee; and 3) identification of the nature of the
links between the logical-mathematical and spatial operational structures within each child’s
thinking system, using statistical tools for data analysis (p Spearman; regression analysis).

Results. Statistically significant differences between the developmental levels of spatial
and logical-mathematical operations were revealed, as well as between the levels of develop-
ment of spatial operations LO, TGS, and RSMS as measured by the Bender-Gestalt test. It was
found that all the spatial operations (LO, TGS, RSMS) were conceived at a higher level than
logical-mathematical operations (classification, seriation, and the conservation principle).
Significant predictors of the development of logical-mathematical/spatial operations were
identified.

Conclusions. Piaget’s hypothesis that the development of the logical-mathematical and
spatial operations within a child’s thinking system is an interconnected process has received
statistical justification in this study. The data we obtained suggest that both operational struc-
tures have similar sets of features. As proof that an internal causal nexus between the logical-
mathematical and spatial structures exists, it is necessary to conduct formative experiments
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in which some thought operations (predictors) will be formed by training, while previously
missing operations are induced to appear in the child’s thinking system indirectly.

Key words: logical thinking system, logical operations, spatial operations, preschoolers, Piaget.

Introduction

Effective programs for developing preschoolers’ logical thinking require new ap-
proaches, in light of increasing awareness of how mental processes are formed
and develop. The modern stage of scientific development is characterized by a
change of the rationality ideal in the sphere of scientific knowledge, as well as by
a transition from non-classical models of knowledge to post-non-classical. Self-
developing systems such as those of human beings and their activities, have be-
come objects of knowledge (Mamardashvili, 2010; Stepin, 2012; Chernikova, 2011;
Shvyrev, 2007, etc.). The mentality is seen as an open, nonlinear, non-equilibrium
system (Prigogine, 1991; Klochko, 2008; Shabelnikov, 2013, etc.).

The functioning and development of nonlinear self-developing systems can-
not be explained by external determinants alone. There is a so-called “actual start”
within the system, which itself produces certain results, modifying the appearance
and behavior of the system. Changes caused by external influences are not defini-
tive, but probabilistic in nature, and identify the structure and characteristics of
the system (Barybin, Korlyakov, 2011; Haken, 2015; Knyazeva, Kurdyumov, 2002;
Nikolis, Prigogine, 1979; Prigogine, 1991; Prigogine, Stengers, 1986, etc.).

The nonlinearity, poly-variety, and instability of the dynamics of complex sys-
tems development require the examination of at least three groups of factors to be
able to build developmental models of such systems, which can later become a basis
for training program development. The three groups of factors include: 1) the sys-
tem’s own developmental trends (Group 1); 2) the methods of impact on the system
(Group 2); and 3) external mechanisms of self-change processes initiated in the de-
sired direction (Group 3) (Pogozhina, 2016). Therefore, in order to build modern,
effective programs for aiding the development of preschoolers’ logical thinking, it
is necessary to study the specifics of the operational structures functioning within
their thought systems (Group 1) (Pogozhina, 2015, 2016).

Piaget (1994) identifies two groups of operations in the preschoolers’ thinking
system: 1) the logical-mathematical, comprised of classification, seriation, and con-
struction of an invariant (conservation principle) and 2) the spatial-temporal, com-
prised of three-dimensional design patterning (linear ordering, transformation of
geometrical shapes, reconstruction of sensorimotor space at the level of represen-
tations), and the structuring of time (Piaget, 1994; Piaget, Inhelder, 2003; Bloom,
Hastings, Madaus, 1971; Inhelder, Piaget, 2013; Piaget, Inhelder, Szeminska, 2013).
These operations, especially the logical-mathematical, have been widely studied
from the standpoint of their phenomenology, assessment diagnostic procedures
development, and methods of formation. Examination of functional specifics, and
the characteristics of the links between the levels of development of the various
logical operations were carried out only within the logical-mathematical groups
(Pogozhina, 2014, 2016; Astakhova Pogozhina, 2004; Pogozhina, 2011). Analysis of
the links within the spatial-temporal operations group remained a challenge.
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It should be noted that not all experts consider spatial operations to be part
of a child’s thinking system. Usually the child’s spatial representations are studied
based on Euclid’s axiomatics (lines, squares, circles, angles, units, etc.). Empirical
studies of perception confirm the existence of the child’s spatial representations.
From early childhood, the child forms a concept of space: the shape, the size, the
ratio of figures and their elements in the space, objects localization, etc. (Bauer,
1985; Sergiyenko, 2006; Yakimanskaya 1980, etc.). However, analysis of geometric
concepts shows that the child’s initial spatial representations are not Euclidean, but
“topological” That means that these representations are created only on the basis
of qualitative ratios of double continuity, including such concepts as “connection
and separation,” “environment and order,” etc., but excluding projectivity and dis-
tance conservation. According to Piaget and his colleagues, the children’s spatial
representations are topological in nature, and only later become simultaneously
projective and Euclidean. In addition, these representations appear to be the result
of motive activity and basic topological intuition (Piaget, 1994; Inhelder, Piaget,
2013; Piaget, Inhelder, Szeminska, 2013).

According to Piaget, from the child’s point of view, at first there is no single
space in which all objects and the child himself objectively (regardless of the child)
exist. The child perceives a number of different spaces centered on his body. Gradu-
ally, during the child’s development, these spaces begin to be coordinated, so that
the child’s spatial representations undergo significant changes. As a result, ideas
appear about the constancy of objects existing independently of the child in a single
space with him (the sensorimotor stage of intelligence development).

At the stage of concrete-operational thinking, the development of spatial rep-
resentations continues. Projective and then metaphorical structures are formed on
the basis of topological structures. Logical-mathematical and spatial structures are
isomorphic towards each other. For example, the process of constructing an in-
variant (notions about conservation) is closely linked with the development of the
ability to correlate various spatial parameters of objects among themselves (Piaget,
1994, p. 141-213, p. 594-628; Piaget, Inhelder, 2003; Piaget, Inhelder, Szeminska,
2013). If the child is perceiving logical-mathematical relationships between dis-
continuous, discrete objects of reality, then spatial operations “refer to the con-
tinuous objects and based on adjacency. These operations are built in parallel with
the logical-arithmetic and in synchrony with them ... [emphasis added]” (Piaget,
Inhelder, 2003, p. 105-106). However, there has been no empirical verification of
the significance of the links between the levels of development of individual logic-
mathematical and spatial-temporal operations in a child’s thinking system. There-
fore studying them is still relevant.

Method

Goal'. Examination of the nature of the links between the elements of logical-
mathematical and spatial operational structures in preschoolers’ thinking systems.

Sample. 52 preschoolers aged five to seven years old (5,8 - 7,1) (N = 52). All
participants were attending kindergartens, located in Moscow and Miass (Chely-
abinsk region), Russia.

1 The research was carried out by us and under our supervision in collaboration with V.A. Kislova
within her degree work.



186 I N. Pogozhina

Diagnostic methods. 1) decentration assessment — a modified “Three Moun-
tains” technique (Piaget, Inhelder, 2003, 2013; Pogozhina, Lyui, 2009); 2) logical-
mathematical operations: classification, seriation, conservation (discrete numbers,
length, volume) — Piaget methods (Piaget, 1994; Piaget, Inhelder, 2003; Bloom,
Hastings, Madaus, 1971); 3) spatial linear ordering operations (LO), transforma-
tion of geometrical shapes (TGS) — Piaget methods (ibid. and Piaget, Inhelder,
2013); and 4) reconstruction of sensorimotor space at the level of representations
(RSMS) — Piaget methods (ibid.), Bender-Gestalt test (Belopol'skii, Lovi, 2008).

Classify levels (stages) of logical-mathematical and spatial operations develop-
ment: I=operation is not formed; II=operation is partly formed; III=operation is
formed in full.

Data statistical processing. SPSS 22.0 (p Spearman; regression analysis).

Procedure. During individual classes which lasted from 30 to 50 minutes, the
children performed diagnostic tasks in the following order: 1) the reconstruction
of the sensorimotor space at the level of representations (Bender-Gestalt test);
2) decentration; 3) seriation; 4) classification; 5) understanding of the principle of
conservation (discrete quantities, volume, length); 6) transformation of geometri-
cal shapes; 7) linear ordering; and 8) reconstruction of the sensorimotor space at
the level of representations (Piaget technique). Each examinee’s level of operations
development was identified on the basis of the diagnostic results. The data was
the analyzed using statistical methods in order to identify the nature of the links
between the logical-mathematical and spatial operational structures of the child’s
thinking system.

Results

Children’s levels of operational structures development are formed inhomogene-
ously (see Figure 1).

100
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50
40
30
20 A

|Decentra-| Classifi- . .. |Conserv_|Conserv_|Conserv_| Linear RSMS_ |RSMS B
R . Seriation | . = - = TGS L= —
tion cation discrete | length | volume | order Piaget ender

1 stage 5,8 3,8 5,8 50 73,1 73,1 1,9 0 11,5 3,8
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Figure 1. Levels of operational structures development (%; N = 52)
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As seen in Figure 1, the ability to decentrate and carry out spatial operations is
formed on a higher level than logical-mathematical group abilities. The data were
processed using statistical analysis methods (p Spearman; regression analysis). Sta-
tistically significant differences between the developmental levels of logical-mathe-
matical and spatial operations in the preschoolers’ thinking systems were revealed
(Table 1).

Table 1

Correlation ratios between operations within preschoolers’ thinking systems
(p Spearman; N = 52)

LO TGS RSMS_Piaget RSMS_Bender
Decentration Piaget .053 .020 .008 -.154
Seriation 296" 333" 144 -.204
Classification 181 3617 -.040 -.051
Conservation_discrete 403" .092 .196 -.359"
Conservation_length .105 217 -.072 -.117
Conservation_volume .189 217 .053 -.322"
LO 1,000 .290 231 -.329"
TGS 290 1,000 .269 -317
RSMS Piaget 231 269 1,000 -.525"
RSMS Bender -.329" -317 -.525" 1,000

Note. " Correlation is significant at 0.01 level (2-tailed). " Correlation is significant at 0.05 level (2-tailed).

As can be seen from Table I, the level of LO spatial operations development is
significantly positively associated with the developmental levels of logical-math-
ematical operations of seriation (p<0.05) and discrete quantities conservation
(p<0.01). The level of TGS spatial operations development is significantly posi-
tively associated with the development levels of seriation (p<0.05) and classifica-
tion (p<0.01). The level of RSMS spatial operations development, measured using
Bender-Gestalt test, is significantly negatively associated with the levels of under-
standing of the discrete quantities conservation principle (p <0.01) and the volume
conservation principle (p<0.05) (the negative relationship is determined by the
Bender test scoring process: the lower the score, the higher the level of develop-
ment of the RSMS).

Statistically significant differences within a group of spatial operations were
also revealed (Table 1). There were relationships between the developmental levels
of the LO and the TGS, and RSMS Bender (p <0.05); between the TGS and RSMS
Bender (p<0.05) development levels; as well as between the RSMS developmen-
tal level measured by Piaget and the RSMS developmental level measured by the
Bender-Gestalt test (p <0.01).

The results of the regression analysis are presented in Table 2.
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Table 2

Significant predictors for space operations (regression coefficients)

Linear order (LO)
Unstandardized Standardized
Model Coefficients Coeflicients t Sig.
B Std. Error Beta
(Constant) 2,000 334 5,991 .000
Seriation .333 .157 287 2,118 .039
(Constant) 2,248 161 13,922 .000
dC."nser"a“"n of 269 089 392 3,009 .004
iscrete quantities
(Constant) 3,138 .196 16,020 .000
RSMS_Bender -.010 .004 -.324 -2,423 019
Transformation of geometrical shapes (TGS)
(Constant) 2,289 .207 11,072 .000
Classification 279 .095 .384 2,943 .005
(Constant) 1,906 .258 7,379 .000
Seriation 217 .094 293 2,312 .025
Classification .248 .092 341 2,692 .010

Reconstruction of sensorimotor space at the level of representations (RSMS Bender)

(Constant) 58,569 5,529 10,593 .000

gonservatlon of 7,623 3,058 -.332 -2,493 .016
iscrete quantltles

(Constant) 56,873 5,231 10,871 .000

Conservation of ~7,991 3,458 -.311 ~2,311 .025

volume

As can be seen from the Table 2, significant predictors for LO spatial operations
are: seriation; understanding of the discrete quantities conservation principle; and
reconstruction of the sensorimotor space at the level of representations (measured
by Bender-Gestalt test) (p<0.05; p<0.01). The measure of understanding of the
discrete quantities conservation principle more accurately predicts the possible
level of LO operations development. For TGS spatial operations the following are
meaningful predictors: classification; both classification and seriation; and recon-
struction of the sensorimotor space at the level of representations (measured by
methodology of Piaget) (p <0.01; p<0.05). The measure of classification and seria-
tion predicts TGS development level more precisely. For RSMS spatial operations,
measured by Bender-Gestalt test, predictors are the following: understanding of
both the discrete and volume quantities conservation principles (p <0.05). A nega-
tive coefficient means that children with higher levels of understanding the discrete
and volume quantities conservation principle make fewer mistakes on the Bender-
Gestalt test.
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Discussion

Our data show that the operational structures within preschoolers’ thinking sys-
tems are formed irregularly (Figure 1). The ability to decentrate and carry out spa-
tial operations (LO, TGS, RSMYS) is formed at a higher level than logical-mathe-
matical operations (classification, seriation, and understanding the conservation
principle). Within the spatial operations group, the best developed operation is
the transformation of geometrical shapes (TGS): 88.5% of children scored at Stage
III (the highest stage of development), and there was not one child (0%) who did
not have this operation fully formed (i.e., was at the level of Stage I). Linear order-
ing (LO) also showed a high level of development: 71.2% of children have scored
at Stage III, and only 1.9% of children at Stage I. Reconstruction of sensorimotor
space at the level of representations, RSMS measured by Bender-Gestalt test, was
fully formed (Stage III) in 61.5% of the children, and was not formed (Stage I) in
only 3.8% of the children.

There is a discrepancy between the figures of the RSMS development level
depending on whether the Piaget or Bender-Gestalt method was used. RSMS as
measured by the Piaget technique was fully formed in only 26.9% of the children
(Stage III), while 11.5% of the children did not have this operation fully formed
(Stage I); the majority (61.5%) of the preschoolers was at Stage II. (Figure I). From
our point of view, such a discrepancy is caused by the fact that the Bender-Gestalt
test has clearer and more formalized evaluation criteria than Piaget’s methodology.
Therefore the Bender-Gestalt test provides more precise data on the level of devel-
opment. Both methods measure the performance of the same spatial operations
and show a significant correlation (p Spearman; p<0.01) (Table 1). From our point
of view, the RSMS indicators obtained by the Bender-Gestalt test are more precise,
a finding which is confirmed by its coherence with other developmental indicators
of the spatial operations group (LO and TGS) (Figure 1, Table I).

Spatial decentration ability is as highly developed as spatial operations. 71.2%
of the children scored at Stage III, and only 5.8% of the preschoolers at Stage I.
However, there are no significant relationships between the developmental levels of
the decentration ability and spatial operations (Table I). These results are not really
consistent with Piaget’s beliefs about the place of decentration in a child’s thinking
system and its impact on the process of building operational structures (Inhelder,
Piaget, 2013; Piaget, Inhelder, 2003). Therefore these data require further empirical
validation and analysis. Perhaps the lack of a meaningful relationship is associated
with significant differences in the content of the data on thinking structures.

The level of development of the logical-mathematical group’s operations was
lower than spatial group’s operations. Seriation and classification operations were
mostly at Stage IT of development (80.8% and 78.8% respectively). Understanding
of the discrete quantities, length, and volume conservation principle was at Stage I
(50%; 73.1%; 73.1% respectively). This result may indicate that logical operations of
classification and seriation are formed in children faster than understanding of the
conservation principle. The data is consistent with Piaget’s views about the relation-
ship between the levels of development of logical-mathematical operations (Piaget,
1994; Piaget, Inhelder, 2003), and are consistent with the results of our previous
research (Pogozhina, 2014, 2016).
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Comparison of the developmental levels of logical-mathematical and spatial
operations within the children’s thinking systems suggests that spatial operations
are formed earlier, and may have some impact on the development of other ele-
ments of the system-in particular, on the logical-mathematical operations group.
Our research on the logical-mathematical operations group (classification, seria-
tion, conservation) and decentration has experimentally confirmed that it is possi-
ble to form and develop operational structures as complex self-organizing systems
through already existing content within the child’s cognitive system, by external
initiation (external cause) of content which stimulates self-organization mecha-
nisms (internal cause). This increases the child’s developmental level as a whole
from the pre-operational level to the concrete-operational level (Pogozhina, 2014,
2016; Pogozhina, Lyui, 2009).

As much as that is true for the logical-mathematical operations group, we sug-
gest that increased levels of development of spatial operations by managed learning
can be an external cause for initiating self-change processes of logical-mathemati-
cal content within the child’s thinking system. This will open up a new way of build-
ing modern efficient programs for developing preschoolers’ cognitive structures.
Nevertheless, in order to test this hypothesis, it is necessary to identify significant
relationships between the developmental levels of spatial and logical-mathematical
operations (Pogozhina, 2015).

Statistical methods of data analysis (p Spearman) revealed significant rela-
tionships between some logical-mathematical and spatial operational structures
(Table 1). Such relationships were revealed between seriation, the discrete quanti-
ties conservation principle, and linear ordering (LO); between classification, seria-
tion, and the transformation of geometrical shapes (TGS); and between the con-
servation of discrete quantities, volume, and space on the first (RSMS Bender).
Relationships were also revealed between all elements within the spatial operations
group (LO, TGS, RSMS); that is consistent with the views of Piaget on the relation-
ship between operational structures and their mutual influence (Piaget, 1994). This
relationship also corresponds with the available data on the existence of significant
positive relationships between the structures within the logical-mathematical op-
erations group (Pogozhina, 2015b).

There is no significant relationship between the ability to decentrate and spa-
tial operations development. In our opinion this can be explained by the fact that
decentration requires the development of a much higher degree of abstract think-
ing than other spatial operations. Decentration also illustrates a higher level of de-
velopment of the child’s operational thinking system. Therefore we concede that
decentration is not associated with the formation of spatial operations at a certain
stage of a child’s mental development.

Regression models, along with the correlations, are of great interest in inter-
preting our results (Table 2). Regression analysis showed that the most significant
predictors of LO operations were the development of understanding the principle
of discrete quantities conservation (p <0.01) and seriation (p <0.05). In the case of
TGS, the predictors were classification (p<0.01), and both classification and se-
riation together (p<0.05). In the case of RSMS, the predictors were the discrete
quantities conservation principle (p <0.05) and the volume conservation principle
(p<0.05).
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Linear regression analysis also showed that there could be reverse dependen-
cies. These results are consistent with the theoretical assumptions of Piaget, who
believed that the genesis of space in sensorimotor intelligence is subject to motions
development. The structure of such movements is developed gradually and as a
result reaches an equilibrium motor organization state, the structure of the “group.”

Equilibrium of structural components requires reversibility and identity. How-
ever, reversibility and identity, along with other conditions (combinativity, associa-
tivity, tautology), provide a balance between of basic groups (including classifica-
tion and seriation logical operations). The emergence groups, in turn, is connected
with the construction of invariants, i.e. concepts conservation (Piaget, 1994; Piaget,
Inhelder, 2003). This explains the significant relationship between the developmen-
tal levels of logical-mathematical and spatial operations. After all, reversibility and
identity are included in both spatial and logical-mathematical operations.

Conclusion

As a result of our empirical research, we found that the operational structures of
preschoolers’ thinking systems operate and develop in an interconnected manner,
so that an increase of the developmental level of some system operations is accom-
panied by an increase of the developmental level of other operations. We therefore
conclude:

1. There is a significant relationship between the developmental levels of spa-
tial and logical-mathematical operations, namely:

o between the developmental levels of the linear ordering spatial operations
(LO) and logical-mathematical operations group-seriation (p<0.05), and
the discrete the quantities conservation principle (p <0.01);

« between the developmental levels of the transformation of geometrical
shapes (TGS), and seriation (p <0.05) and classification (p<0.01);

« between the developmental levels of reconstruction of sensorimotor space
at the representational level, measured by Bender-Gestalt test (RSMS
Bender), understanding of the discrete quantities conservation principle
(p<0.01), and understanding the volume conservation principle (p <0.05);

2. 'There is a significant relationship between the developmental levels of lin-
ear ordering spatial operations (LO), transformation of geometrical shapes (TGS),
and reconstruction of sensorimotor space at the level of representations (RSMS
Bender) (p<0.01; p<0.05).

3. Spatial group operations (LO, TGS, RSMS) are formed at a higher level
than logical-mathematical operations (classification, seriation, understanding the
principle of conservation). Significant predictors of the development of logical-
mathematical/spatial operations were identified (regression analysis). Significant
predictors of logical-mathematical operations development are the following spa-
tial operations:

 Spatial operation LO is a predictor for the logical operation of seriation
(p<0.05). Thus, preschoolers who properly perform the task on the linear
ordering have a higher development level of seriation and vice versa;
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o Spatial operation TGS is a predictor for the logical-mathematical operation
of classification (p<0.01), as well as classification and seriation together
(p<0.05). This means that these operations contribute to the development
of each other.

o+ Spatial operation LO is a predictor of the understanding of the principle
of discrete quantities conservation (p<0.01) and RSMS Bender (p <0.05).
This means that children who make fewer mistakes in linear ordering tasks
and Bender-Gestalt test tasks, have a higher level of understanding of the
conservation principle, and vice versa;

o The RSMS Bender spatial operation is a predictor of the understanding of
the volume conservation principle (p <0.05). This means that RSMS op-
erations and understanding the conservation principle contribute to main-
taining each other’s level of development.

4. The significant relationships we identified between logical-mathematical
and spatial operations in preschoolers’ thinking systems cannot be regarded as
proof of a causal relationship between them. However, the data suggest that the
operational structures we studied have a similar set of components, and that is why
the appearance of new content in the subject’s operational system, and its inclusion
in an operational structure, increases the level of its development.

5. In order to prove the existence of internal causal dependencies between
the structures of the logical-mathematical and spatial operational systems, it is
necessary to conduct formative experiments in which some operations (predic-
tors) will be formed by a managed learning process, while other previously miss-
ing operations will appear indirectly through the formation of the mentioned op-
erations.
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Background. Today’s research on human executive functioning (EF) demonstrates a
deepening understanding of this psychological concept as a mental process, as it has
been assessed in testing contexts. But little effort has been made to approach the execu-
tive function from an ecological viewpoint, one which allows its study in the context of
real life, and treats this function as simultaneously mental and behavioral.

Objective and Design. The purpose of the present research was to explore how 37
Colombian children, aged four, six, and eight years old, with typical psychological devel-
opment, used their executive functions in a daily context, such as school classes.

Results. Observational analysis revealed that only 40% of the participants could
control and regulate their behavior to achieve class goals. In the few cases where execu-
tive regulation was observed, socio-economic status and executive performance marked
the behavioral patterns used by children to control and regulate their tasks in class.

Conclusion. Participants in this study showed that, independent of their EF per-
formance level, their ability to use EF to control and regulate a daily activity, such as
their behavior in class, depends on their ability to understand the advantages of acting
executively. Most importantly, this skill differs among children by variables such as socio-
economic status.

Keywords: executive function (EF), children, observational analysis, cognition, socio-
economic status (SES).

Introduction

Nowadays, studies of Executive Function (EF) address the topic principally from a
cognitive and neuropsychological standpoint, which conceives it as a mental pro-
cess of self-regulation and metacognition associated with neural substrates (Espy,
2004; Friedman & Miyake, 2016; Monette & Bigras, 2008; Reinberg & Banich, 2016;
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Yanwei, Grabell, Wakschlag, Huppert, & Perlman, 2016). Specifically, EF is char-
acterized as an action by frontal-subcortical cerebral networks that control and
monitor the cognitive system by planning, inhibiting, retaining, anticipating, and
giving feedback to the process of making decisions, resolving conflicts, detecting
and correcting errors, or solving problems (Benson, Sabbagh, Carlson & Zelazo,
2013; Fernandez-Duque, Baird, & Posner, 2000; Garcia-Barrera, Karr, & Kam-
phaus, 2013; Lee, Bull, & Ho, 2013; Miller, Giesbrecht, Miiller, McInerney, & Kerns,
2012; Stuss & Alexander, 2000). In this sense, today’s approach to understanding
human EF focuses on devising mental and neurological models that explain its
internal structure and dynamics.

This approach has resulted in a robust theoretical framework that understands
EF as a higher mental function composed of multiple mental processes and cer-
ebral mechanisms, such as inhibition, working memory, planning, self-regulation,
flexibility, monitoring, and feedback (Carlson, Mandell, & Williams, 2004; Hughes,
2002; Shayer et al., 2015, Usai, Viterbori, Traverso, & De Franchis, 2014). But little
consideration has been given to addressing EF from an ecological viewpoint: that
is, a view that considers it a neuropsychological mechanism which facilitates and
enhances the interaction between a person and his/her surroundings. More specifi-
cally, EF has not been studied as to how it operates in real life; how its associated
mental processes are used and expressed behaviorally; or what possible environ-
mental variables could be associated with its acquisition and development in the
context of daily life.

Put in terms of the predominant approaches, this new point of view defines EF
as the capacity to consciously self-regulate and adjust psychological functioning
when presented with novel tasks, while keeping in mind possible future situations;
it considers this deliberate control to be made possible by the cortico-subcortical
networks of the prefrontal cortex.

Our contrasting approach arises from studying the genesis of the concept of
EE which reminds us that this type of functioning involves intentionally mastering
one’s own behavior to adapt to different contexts (Arievitch & van der Veer, 2004;
Luria, 1970, 1985; Taylor, et al., 1984; Vygotsky, 1987), and arises from cultural-
historical contributions to the western conceptualization of EF (Bodrova, Leong,
& Akhutina, 2011; Holodynski, 2013; Lewis & Carpendale, 2009). This approach
considers the control and regulation of behavior as a person’s subordination of his/
her present actions to the attainment of future goals through the use of mediation
which can control the external environment, but also dominates the person’s own
behavior based on his/her personal motives and intentions (Akhutina, 2003; Ari-
evitch & van der Veer, 2004; Del Rio, 2002; Slobodchikov, 2004).

This new viewpoint on EF represents an ecological approach because it presup-
poses that relevant research on EF should be designed with the understanding that
all mental functioning and behavioral inputs are functional entities of a person
interacting with his/her surroundings to ensure his/her adaptation and survival.
Mental functioning is responsible for conceptualizing the external world and syn-
chronizing the interaction between the person and his/her surroundings, while
behavior refers to the actions the person performs in that external reality to adjust
his/her performance to personal motives and environmental conditions. That is,
the person acts in his/her internal and external reality to ensure survival; that is
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why the person’s activity must be productive as it applies to something (environ-
mental conditions) and for something (the person’s own adaptation to a changing
world and achievement of personal goals).

EF involves both mental functioning and behavioral inputs at the same time,
rather than mental functioning only, as current cognitive and neuropsychologi-
cal frameworks suggest. Therefore, EF can only be developed by an agent capable
of designing, planning, and executing it. This approach differentiates between
two types of agents, an agent of action and an agent that masters the action. The
latter is the agent that understands, plans, performs, and monitors its own behav-
ior, and has the capacity to lead others” executive performances. To the contrary,
the agent of action can perform executively, but does not have the ability to initi-
ate and plan how to act executively; he/she must be guided by an agent who has
mastered executive performances. More competent individuals must develop and
teach agents of action when and how to regulate and control their behavior to act
executively.

On the other hand, an agent employs EF to supply a need to adjust to social
and natural environments. This need generates a motive to perform executively
(reasons to control and monitor one’s own performance to fulfill a certain need),
and a goal to be reached by acting executively. Then, EF is activated by an agent
only when he/she sees the need to adjust his/her acting to ensure an optimal in-
teraction with the environment, and when that agent has the understanding and
motivation to execute an action and control it. If there is no understanding and
motivation to perform executively, control and regulation of behavior would not
happen. That is why this type of functioning is activated not only by novel tasks,
but also by all those daily activities in which automatic responses are not suf-
ficient, and thus require deliberate control and monitoring of their execution to
ensure effective achievement.

Once a person feels the need to perform executively, the process of control and
regulation of his/her own behavior starts. It develops in a step-by-step interaction
with the external context, according to the principles of the perception-action cycle
(Ardestani, Shen, Darvas, Toga, & Fuster, 2016; Fuster, 2004, 2015), in which cer-
ebral mechanisms connect the organism with its environment through a circular
neural processing.

In sum, we conclude that EF is a volitional act, performed consciously by an
agent to adapt his/her acting to the internal motives and goals that guide him/her
on how to act for personal gain.

The present study highlights the relevance of considering a more ecological
viewpoint when approaching EF studies, such as the one just mentioned; to ex-
plore how EF is used in the context of real life to control and monitor behavior to
enhance personal performance; and to look into what may be the variables that
contribute to its acquisition and development.

Specifically, this study explores how children of four, six, and eight years old use
their EF in a daily context, i.e. at school, and seeks to determine whether children
demonstrating high and low EF performance on a group of psychological tests,
show different executive behavioral patterns for controlling and monitoring them-
selves in school classes. The ages selected in this work correspond to those reported
in the literature as critical periods of the development of EF in children (Anderson,
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2010). Also, our selection included one preschool age, and two school age years,
since our work aimed to explore executive functioning in children during their
early school years.

Method

Participants

The executive functioning profiles obtained in our previous studies (Cadavid-Ruiz
& Del Rio, 2012; Cadavid-Ruiz, del Rio, Egido, & Galindo, 2016) of 244 Colom-
bian children aged four, six, and eight years old who attended public and private
schools in Bogota-Colombia, and who showed typical psychological development,
were used to identify children with the highest (percentile scores between 80 and
100) and lowest scores (percentile scores between 1 and 20) on EF performance
per age group. We then classified them according to their socio-economic status
(SES)--rural, low, middle, and high. Thirty-seven of the children who met these
requirements were chosen to participate in the present study. Table I details their
characteristics.

Table 1
Participating children

Age and Rural SES Low SES Middle SES High SES
EF performance Girls Boys Girls Boys Girls Boys Girls Boys
Four years
Low EF 1 1 1 1 1 X 1
High EF 1 1 X 1 1 1 1 1
Six years
Low EF X 1 1 1 1 1 1 X
High EF 1 1 X X 1 1 1 1
Eight years
Low EF 1 1 1 1 1 X 1 1
High EF X 1 X X 1 1 1 1

Note. Boxes with an X mean that there were no children with these characteristics in the population
where participants were recruited, and white boxes refer to children who did not come to school on the
recording day set.

Materials

The behavior of the children during one hour in the classroom was videotaped,
and transcribed using Transana (Frassnacht & Woods, 2005) software for further
analysis. Specifically, observational analysis was conducted to examine whether the
children activated their EF to control and regulate their behavior in class, and if
they did, what the children’s behavior could tell us about how they functioned ex-
ecutively.
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Table 2

Coding system used in the observational analysis of executive functioning in school

Conceptual criteria and its categories

External structure of class activity (others’ behavior)
1. Behaviors that interfere with the child’s class activity
2. Non-distractive behaviors of others
3. Explicit social mediation directed to the child’s proximal zone of development
4. Implicit social mediation that facilitates child’s learning

Verbal behavior — silent and spoken periods
1. Not related to class activity
2. Related to class activity
3. Divided between class activity and distractors

Psychological mediation

1. Verbal mediation and/or objects used to help the child perceive and understand the
purpose and steps of class activity

2. Verbal mediation and/or objects used to execute class activity (includes both physical
actions, such as coloring or writing, and mental actions, such as reading, calculating,
watching a movie, etc.)

Gaze direction

Looking at a distracting object or person

Neutral gaze (not looking at any point in particular, as when mentally calculating)
Social mediator who is directing class activity

L S

Objects relevant to class activity (for example, the notebook when writing down exer-
cise instructions)

Hand movements
1. Touching a distractor — object or person
2. Neutral movements

3. Social mediator who is directing class activity and/or the object that is being men-
tioned

4. Social mediator who is developing or directing class activity, and/or the object that
the social mediator is using and is relevant for the child’s own class activity

5. Object relevant to class activity

Body posture
1. Not appropriate for sustaining class activity
2. Sustaining class activity

Type of action
1. Distractive action
2. Action subordinate to the main class activity (for example, erasing when writing)
3. Action relevant to the class activity

Level of execution of the activity (Type of executive functioning)
1. Participating execution (when children follow the direction of others in class activity)

2. Appropriating execution (child understands what has to be done, but needs minimal
orientation for executing some steps)

3. Internalized execution (child knows what has to be done and does it)
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For this purpose, the transcribed videos were coded with a system which was
designed for the present study, and reflects our own understanding of human ex-
ecutive functioning. The coding system, shown in Table 2, consisted of eight dif-
ferent categories, and was based on the idea that executive activity is carried out by
an actor in a succession of stages, which integrate into one mental and behavioral
process to ultimately profit from that activity. As can be seen, the criteria used to
code EF activity assume that any individual who carries out an executive activity
does it in a real day-to-day context, and that from the control and regulation of the
execution of that activity, the individual will obtain an expected result.

In this vein, the criterion external structure of class activity sought to trace
stimuli from the child’s external environment that were relevant to his/her per-
formance and final result: for example, verbal and non-verbal stimuli generated
by others, which may or not guide the child’s performance in class. The criteria of
verbal behavior, gaze direction, hand movements, body posture, and type of action
were designed to establish what the child’s observable behavior could tell us about
when the child activates his/her EE, and how he/she uses it to control his/her own
behavior. The psychological mediation criterion has its conceptual roots in the work
developed by Vygotsky (1995) and Del Rio (2002), and was used to inquire into the
symbolic and material tools that a child uses to understand, execute, and control
his/her behavior. Finally, the criterion of level of execution of the class activity was
developed to deduce the level of proficiency with which a child performs and com-
pletes classroom tasks.

All categories included codes for a continuum of executive/non-executive be-
haviors.

Procedure

A group of Colombian children who participated in previous work on EF develop-
ment (Cadavid-Ruiz et al., 2016), and who satisfied the requirements of age, sex, and
SES established for this study, were selected to participate. The main objective was to
examine whether children aged four, six, and eight years, from different SES levels
and with low and high EF performances, behave executively to control and regulate
their behavior to accomplish one hour of class goals. After receiving parental ap-
provals (by their signing informed consents) for their children to participate in this
study, recordings of one hour of class time involving each recruited child began.

An observer previously known to the children stood at one of the front corners
of the classroom before the start of the class, and placed a camera at a height that
would obtain a direct view of the face and body of a child in his/her usual place,
but at the same time would limit the probability that the child would feel observed.
Children who were attending the same class were videotaped at the same time,
and, depending upon their location, were captured on video simultaneously, or in
periods that allowed tracking of their whole school activity.

The recordings started at the beginning of the class and ended when the teacher
concluded it. Teachers were asked to give their classes as they normally did (as a
presenter of tasks and motivator). The children were told that the observer, familiar
to the children, was accompanying them to record what a day at the school was like,
and would be filming other classrooms, as well as theirs.
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The resulting videos were used to examine the types of class activities devel-
oped by the children, and to identify which of these activities could be consid-
ered meaningful for the children. In other words, we explored which class activities
were clear enough for children to understand the structure and objectives to be
achieved, so their control and regulation made sense to them. According to this
reasoning, we sought to identify which activities were meaningful for each of the
participants, because these activities might be the ones that children would subject
to their supervision and regulation.

This first analysis consisted of a careful examination of the whole content of
each videotape obtained, a description of the class activities developed in each one
of them, and a subsequent rating of the children’s behavior concerning their under-
standing of the class activity and goals. Activities were considered to be meaningful
when children showed an understanding that it allowed them to achieve something
concrete and tangible (e.g. building a puzzle to know its final form, or writing and
drawing a card that they would give to their mother on Mother’s Day), or when
they understood the structure of the class activity (which steps of the class activities
were initial, intermediate, and final; class elements and tools to be used; who to ask
when in doubt, etc.)

The videos of class activities that were identified as meaningful were tran-
scribed using Transana software. The transcripts included verbal content, spatial
displacements, body movements, gaze direction, gestures, and postures produced
by the participants, as well as teachers and classmates’ verbal production and non-
verbal behavior when they were interacting or being observed by a participant.
Furthermore, all transcripts were marked in time intervals of one second so as to
allow temporal tracking of the participants’ behavior during the course of their
class activity.

Once the transcripts were complete, a coding system was designed based on
our understanding of EF. This system was evaluated in a pilot study with four of
the final videos, which were analyzed for adjustment to the study requirements.
Subsequently, transcripts were analyzed and coded with the final coding system by
the same analyst at two different times, with a lapse of two months inbetween. The
first rating was used to obtain frequency statistics, and thus determine the possibil-
ity that two codes would occur simultaneously, in order to explore possible behav-
ioral patterns when children with low and high executive performances control
and regulate class tasks. The second rating was used to calculate the reliability of
the coding system.

Results

A group of children from an extensive study on EF was chosen to explore when
and how children activate and use their EF to control and regulate activities in their
daily contexts, such as school activities, and determine whether there are different
patterns shown by children with different socio-demographic variables, such as
sex, age, SES, as to their EF performance.

The reliability of these results was calculated with Cohen’s kappa. The reliability
mean was x=0.92. Table 3 details the kappa values for each criterion of the coding
system.



202 N. Cadavid-Ruiz, P. del Rio

Table 3

Intra-observer reliability indices for the coding system

Criteria of the coding system K z
External structure of class activity 0.95 108.55
Verbal behavior 0.93 95.03
Psychological mediation 0.79 75.00
Gaze direction 0.96 138.61
Hand movements 0.91 100.49
Body posture 0.85 80.27
Type of action 0.94 114.05
Level of execution of the activity 0.99 124.59

Note: * p(z<.05)

The first finding revealed that only 37 children of the 48 possible combinations
of the above variables fit the criteria. As is shown in Table I, few children with high
SES showed low executive performances (percentile scores between 80 and 100),
and few children with low SES showed high executive performances (percentile
scores between 1 and 20). This finding suggests that the development of EF in Co-
lombian children may depend to some extent on their living conditions, which
are associated with their socio-economic status (For more information about this
subject, consult Cadavid-Ruiz & Del Rio, 2012; Cadavid-Ruiz et al., 2016).

Table 4

Children who control and regulate a meaningful activity during class hour

Age and Rural SES Low SES Middle SES High SES
EF Performance Girls Boys Girls Boys Girls Boys Girls  Boys
Four years
Low EF 1 1
High EF 1 1 1 1 1
Six years
Low EF 1 1
High EF 1 1 1
Eight years
Low EF 1
High EF 1

Secondly, observational analysis run on the 37 final recordings showed that
only 14 of the 37 children developed a meaningful activity during the class hour.
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Table 4 shows that four years old was the predominant age, while eight years old
had only two representatives. The most common SES was the high level, and the
least represented was the low SES level. Moreover, boys with high EF performances
were more numerous than other EF performance combinations.

When analyzing the socio-demographic variables all together, one can con-
clude that children of four years old, of middle and high SES levels, and with high
EF performances comprise the group that tended to develop a meaningful activity
during class hour, while eight-year-old children of all SES statuses and of both EF
performance levels, comprise the group least likely to develop a meaningful activity
during the class hour.

Observational analysis also showed that the criteria of the external structure of
class activity tended to be divided between directive and distractive periods, with
a slight predominance of the first. The distractive periods referred to movements
and sounds generated by the classroom in the course of class activity, but which are
not meant to distract children’s attention. On the other hand, directive intervals
are intended to explain and guide children’s attention to the goals, procedures, and
tasks that have to be done during the class hour. During these directive intervals, a
teacher acted as a clear presenter and motivator of tasks to his/her students during
the performance of the class activities.

Finally, observational analysis was used to explore possible behavioral patterns
in response to the external structure of class activity, class performance and its
control, and the level of EF the children used to control and regulate their class
activity. Significant patterns were reported for high and low EF performances, and
for four and six year olds. No calculations were made for eight year olds because of
the small size of this subsample.

The results showed that children with low EF performances presented two
different gaze patterns: they tended to look at and manipulate distractive objects
(X*(2, N=5)=1492.38, p<.05), or look at and manipulate relevant objects for the
class activity (X2(6, N=5)=751.61, p<.05), the first pattern prevailing over the sec-
ond one. Along the same lines, this group of children tended to use psychological
mediations as distraction; they spent part of class time on distraction, unlike the
high-level EF performance group, which used it to guide and explore relevant ob-
jects for the class tasks (X*(3, N=5)=416.14, p<.05).

For their part, children with high EF performances are distinguished by the
fact that they direct their gaze to relevant others and/or objects for understanding
and performing class tasks (X*(6, N=9) =580.74, p <.05), and manipulate those ob-
jects that allow them to guide and execute their class activity (X*(2, N=9) =394.20,
p<.05). In other words, children with high EF performance levels tended to fo-
cus their gaze on manipulating objects that had been mentioned in the external
structure of class activity, so to enhance their execution and ensure their success
with them. They also tended to look at a distractor when they are in a distractive
action, and look to relevant objects for a class activity when they are performing it
(X?(6, N=9)=1112.56, p<.05).

In general terms, children of four years old presented the same behavioral pat-
terns as the group of high EF performance; meanwhile, children of six years old
tended to behave similarly to the low EF performance group. Four-year-old chil-
dren are distinguished from the rest in that they better inhibit distractors, main-
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taining their gaze directed on the class activity (X* (6, N=7) =246.55, p<.05); due
to the teacher’ intervention. Six-year-old children stand out by the fact that they
spend more of their class activity time looking at and manipulating distractive ob-
jects than in performing the activity, even more time than that spent by children
with low EF performance (X* (2, N=5)=1418.54, p<.05).

When analyzing the children’s types of action in relation to the external struc-
ture of class activity, we found that all children tended to be more distracted when
the external structure is distractive. Children of four years old (X*(4, N=7)=45.16,
p<.05) and the group of low EF performance (X*(4, N=5)=234.71, p<.05) also
distract themselves when a social mediator is giving advice to a classmate, even
though they could enhance their own class performance by attending to that advice.

The first finding suggests that children of four, six, and eight years old, regard-
less of their EF abilities, have difficulties self-regulating their behavior, and thus in-
hibiting any influence from external stimuli. The second result suggests that young-
er children and children with lower executive abilities had greater self-regulative
difficulties since they cannot see that they could benefit from the advice given to
others. In all cases, these findings highlight a low appropriation of self-regulation
and inhibition to control and regulate their class activity in children aged four, six,
and eight years old.

When exploring the type of executive functioning employed by children to
control and perform class activities, we found that all children tended to dedicate
more time to developing and regulating single steps of the class activity than to
the whole task (Table 5). This may be because the class goals and the guides given
to children are not adjusted to the children’s levels of knowledge and cognitive re-
sources. So, the children do not grasp how to use guidelines offered by the class to
perform the activity as a whole, but they are capable of discerning which instruc-
tions may be relevant to executing and controlling single steps.

Table 5
X? values for the criterion of type of executive functioning

Children X
Four years old x* (2, N=7)=50.74, p<.05
Six years old x* (2, N=5)=21.98, p<.05
Low EF performance group x* (2, N=5)=63.99, p<.05
High EF performance group x* (2, N=9)=14.39, p<.05

Note. The group of eight years old was not included in these analyses since
it did not have the minimum sample size needed for statistical analysis.

Discussion

Unlike current studies on EF that focus on investigating the mental abilities as-
sociated with this psychological process through test assessment, the present study
sought to explore executive functioning from an approach that allowed a more
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ecological approximation to this psychological reality. Our assumption was that
EF consists of the integration of a mental process with its observable behavior to
regulate and enhance a child’s adaptation to his/her environment.

The findings of this particular approach revealed that only 40% of the children
showed that they could control and regulate their behavior to achieve class goals.
This means that less than half of these children activate their executive function-
ing so as to regulate and enhance their class performance. If, according to our
approach, EF “turns on” when the performer of an action considers that its regula-
tion and control may be profitable, then this first result suggests that class activi-
ties may offer too few explicit and direct motives to children for stimulating and
orienting them on when and how to perform executively to achieve class goals and
tasks. As a result, most of the class activities recorded developed by the children
following their teacher’s instructions and monitoring. Children who did not acti-
vate their EF may leave the executive role to another more competent person (an
agent who masters the action), because this person is the one who always takes
care of monitoring and regulating their performance in class, but is also the one
who does not explain to them the importance of getting involved. This finding is
in line with cultural-historical approach of social mediation (Bodrova et al., 2011;
Del Rio, 2002).

In the few cases where a truly executive regulation of class activities was ob-
served, we hypothesized that these children may have obtained their motivation
to control and regulate their behavior in class through parental advice, and not
only from the teachers as immediate motivators. Parents may have explained the
relevance of studying for achieving greater goals in life, and so made clear to the
child the importance of controlling and regulating class performance. Therefore,
this motivation is used to give meaning to class tasks, and to learning when and
how to perform executively. Further studies along these lines are needed to con-
firm this hypothesis, although it is supported in the study of social motives and EF
developed by Lewis & Carpendale (2009).

Children who did perform executively during their class activities revealed
some of the behavioral patterns they used to control and regulate their behavior in
class. Specifically, children of four, six, and eight years old, of both EF performance
levels, tend to look at and perform actions of the same type: When they are looking
at a distractive stimulus, they tend to be in a distractive action; when they are look-
ing to a social mediator who is giving advice, they tend to be using the objects the
social mediator is mentioning; and when they are looking at objects relevant to the
class activity, they tend to be performing it.

Three variables explain some of the differences in the behavioral patterns ob-
served in the children we evaluated: age, EF performance level, and SES. These
same variables had been highlighted by studies of EF based on psychometric mea-
sures as well (Benson et al., 2013; Cadavid-Ruiz et al., 2016).

With regard to age, we found that at younger ages, more children tend to moni-
tor their class activity. We hypothesize that the reason that more children aged four
showed high EF than those aged six and eight years, and that six year olds showed
higher EF than eight year olds, was because at younger ages, class contents tend to
be concrete and practical, making it easier for children to understand the practical
value of controlling and regulating a class activity. On the other hand, at older ages,
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class contents are directed to the acquisition of knowledge per se, without high-
lighting how to use this knowledge to function in real life, and therefore the need
for the child’s behavior to be controlled and monitored. Additionally, we found that
most of the class activities recorded consisted of design tasks familiar to the chil-
dren, and that they already knew their dynamics. Few class activities were directed
toward expanding the children’s zone of proximal development.

We believe both points may contribute to explaining why the older children
tended to control and regulate class activities to a lesser extent than the younger
children.

With respect to EF performance differences, we found that at the high EF lev-
el, executive behavioral patterns prevailed. These children tended to use most of
the class time to develop and monitor their class performance, and even though
children with low EF performance levels spent more time in executive actions,
they also dedicated more time to distractive actions than children with high EF
levels. In particular, they can be looking to relevant objects for their class activ-
ity, but be manipulating distractive objects, or they use psychological mediation
to understand and guide their class activity and to distract themselves from their
main goal in class. Therefore, it can be said that children with high EF levels differ
from children with low EF levels in that they understand how to use their execu-
tive abilities to control and regulate class tasks, and have better proficiency skills
for using them.

In relation to SES differences, the expected results were obtained. Children of
middle and high SES levels tend to control and regulate their classroom activities
more often than children of rural and low SES levels, as was evidenced in other
studies (Cadavid-Ruiz & Del Rio, 2012; Cadavid-Ruiz et al., 2016). This may be due
to the influence of other variables such as the quality of family and school educa-
tion the children receive. We assume that families of middle and high SES levels
make a special effort to guide their children on how to regulate their daily activities,
so as to enhance their functionality in life.

These findings as a whole showed that EF performance levels obtained with
traditional test assessment are useful to infer children’s behavioral patterns to con-
trol and regulate class activities, but are poor tools for determining when children
feel the need to perform executively in class activities, so as to obtain a benefit from
controlling and regulating their class actions.

Limitations

Despite the advantages of the particular approach used in this study to highlight
when and how children perform executively in a class activity, one of its major
limitations is its low applicability to clinical contexts. Future research may focus
on developing practical diagnostic tools for clinical use based on the findings,
and exploring executive aspects not studied by traditional measures, such as when
children feel the need to use their EF to control and regulate daily activities. On
the other hand, the children’s language competence may need to be taken into ac-
count since there are studies of the cultural-historical approach that had showed a
strong relationship between EF performance and language competence (Bodrova
etal., 2011).
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Introduction

In adolescence, significant transformations occur in mental and personal develop-
ment (Bozhovich, 1995), and the motivational sphere undergoes qualitative chang-
es. This period is characterized by the development and strengthening of motives
appropriate to mature forms of learning activities. Broad cognitive motives are be-
ing strengthened, and the motives of self-improvement, self-education, achieve-
ment, and self-realization continue to develop. Social motives become noticeably
enhanced. Fundamental qualitative changes occur in the narrow social, i.e., posi-
tional, motives of learning. The motivational structure becomes more stable. Ado-
lescents’ stable personal interests make them purposeful, create conditions for the
will to become self-regulating (Bozhovich, 1995; Ivannikov et al., 2014). However,
it is precisely at this age that we can observe a decline in academic progress and a
reduction of learning motivation (Badmaeva, 2006; Dotterer et al., 2009; Lepper,
Corpus & Iyengar, 2005; Otis & Pelletier, 2006; Grouzet et al., 2006).

A significant contribution to the motivation for learning is made by individual
characteristics, which to a significant extent are determined by gender. From the
earliest stages of development, there are specific aspects in the socialization of boys
and girls, in their assimilation of cultural rules, which reflect their visions of the dif-
ferent social roles of males and females in a given society (Bern, 2004). The connec-
tion between gender identity and social anxiety in young people has been studied
by Pavlova and Kholmogorova (2017), Garcia-Lopez, Ingles, and Garcia-Fernan-
dez (2008), Peleg (2012), and Moscovitch, Hofmann, and Litz (2005). A number
of studies have found differences in the psychological characteristics of students
of different sexes (Kudinov, 1998; Sobkin & Kalashnikova, 2015; Babaeva, 2012;
Arutiunova & Alexandrov, 2016).

The reasons for gender differences have been explained by stereotypes of mas-
culinity and femininity in the public consciousness, as well as by the historically
developed forms of interaction between males and females (Kletsina, 2013). Cor-
responding psychological differences appear also in the motivational sphere, in
manifestations of curiosity that depend on gender (Kudinov, 1998). In the study of
younger adolescents, it was found that the attitude of girls to their studies is gov-
erned by the desire for social success, while for boys, it is by extrinsic motivation
(to occupy a certain position, the respect of their peers). Girls are more inclined to
consider learning activities as an important factor in their future professional and
social success, whereas among boys, the percentage of those who are not at all mo-
tivated to study is much higher (Sobkin & Kalashnikova, 2015). Analogous results
have been obtained in analyses of older adolescents (Gordeeva, 2013; Lupart et al.,
2004; Walls & Little, 2005): Boys express extrinsic motivation (acknowledgement
by their schoolmates, approval by their parents, and respect from their teachers)
more than girls, while girls are more oriented to the motivation for achievement.

There are also distinctive age features in the motivation to learning activities.
V.S. Sobkin and E.A. Kalashnikova (2015) analyzed the age-specific motivations
for learning activity, conditioned by changes in the conceptual position of younger
adolescents (6th-9th grades). From the 6th to the 8th grades, the conceptual posi-
tion of girls involves their attitude toward self-realization and social success, which
reflects the personal significance of their learning activities. By the 9th grade, with
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a general aspiration to self-realization, they undergo quite complex changes in atti-
tude. A shift occurs from a positive motivation toward learning activities to a nega-
tive attitude toward the pragmatic usefulness of the knowledge acquired at school.
Absolutely different age-specific characteristics are manifested in boys. Already at
the turn of the 6th to 7th grades, their conceptual position is characterized both by
a negative attitude toward the knowledge received at school, as well as by extrinsic
motivation for learning activities. The same conceptual position is also character-
istic of boys in the 9th grade (Sobkin & Kalashnikova, 2015). In other studies (e.g.,
Gordeeva, 2013), cognitive motives were shown to increase at the turn of the 6th to
7th grades, but by the 9th to 11th grades they declined. Some authors (e.g., Gorde-
eva, 2013) note that the gender differences in motivation are manifested only in the
senior grades: Starting with 9th grade, girls seem to have a more pronounced (in-
trinsic) motivation for achievement and a less pronounced extrinsic motivation, as
compared with boys. Others (Sobkin & Kalashnikova, 2015) detect gender-related
differences in learning motivation at an earlier age - starting with the 6th grade.
Western researchers are also actively studying the influence of parents and teach-
ers, and age-specific changes in learning motivation (Eccles & Roeser, 2003).

Thus the identification of gender- and age-specific motivation at senior school
age is an important question for understanding both the personality structure and
the mechanisms of its development in the course of schooling.

Another important problem is that of experimental identification of the moti-
vational structure of the personality. By “motive,” we usually mean the internal rea-
son that prompts and directs a person’s activities, and which is inaccessible to direct
observation. Furthermore, learning activity is usually polymotivated (Bozhovich,
1995; Leontiev, 1993), and each motive may have its own qualitative identity for
numerous reasons — personal maturity and age, education, gender, etc. In intro-
spection, the motives appear in the form of perceived motivations' - conscious in-
terpretations and explanations of one’s own behavior and that of others. The actual
motive may be experimentally diagnosed through study of the system of perceived
motivations. However, since perceived motivations are always expressed in terms
that are not unambiguous (for a number of reasons, including age, gender, context,
etc.), the experimental reconstruction of the actual motive is always associated with
an ambiguity in interpretation of the respondents’ perceived motivations. Thus one
and the same perceived motivation may have different meanings for students of
different genders and ages (Vizghina & Pantileev, 2001). Therefore, the diagnostics
of motives for learning, with the purpose of identifying students” age- and gender-
specific characteristics, appears to present a very important independent problem.

The motive as a qualitatively unique structure underlying the perceived moti-
vations has to be diagnosed separately for students of different ages and genders.
A simple approach, typical of the majority of studies of age- and gender-specific
motivation of learning activity, which is based on direct comparison of the results
of students’ evaluations of what is formally one and the same motivation, seems

! The Russian term motivirovka is translated here as “perceived motivation.” A person’s actual “mo-

tive” is often not conscious, especially in the case of children. The “perceived motivation” is the
way people try to express in words the reasons for their behavior. Our factor analysis used the
perceived motivations (obtained from students’ answers to a questionnaire) to attempt to de-
scribe the actual motives (factors).
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to be insufficient. It may appear, for instance, that boys and girls assess a certain
perceived motivation identically, and we may therefore assume that it expresses one
and the same motive; but in reality, this motivation has absolutely different mean-
ings for the boys and girls, and is part of a structure of absolutely different motives,
determining their qualitative singularity.

The use of simple statistics for intergroup comparison is therefore incorrect
in this case. We need to use a method of diagnosing motivations that would allow
us to identify, for the groups of students studied, not only the contribution of a
particular perceived motivation, but also the substantive features of the designated
motives, through the pattern of correlations of these perceived motivations. Such
meaningful features may be formalized as a factor model, whereby the factor is cor-
related with a certain motive, but its content is determined by the factor loads - the
extent of contribution to it by a particular motivation, or by a corresponding profile
of perceived motivations. An important parameter may also be the total number of
factors that determine the general motivational profile, or the extent of polymotiva-
tion of a given learning activity.

The purpose of this work is to identify the age- and gender-specific motivations
(motivational profiles) of high school students in the pursuit of their studies.

We may hypothesize that for pupils of different genders and ages, the systems
of motivation for a learning activity will differ, both in the number of motives that
establish the motivational profile, and in the structure of the motives themselves,
determined by the perceived motivations of which they are composed.

Methods

We developed a special questionnaire to study perceived motivations for learning
activity (Vartanova, 2015). It is comprised of 70 items reflecting possible variants
of perceived learning motivations at school, both at the present time and with re-
spect to a future career. The extent of the student’s agreement with each statement
was assessed on a 5-point scale. Factor analysis was used to identify the motives,
using statistical estimation of the number of allocated factors and factor rotation
to achieve a simple structure (by the normalized Varimax method). This made it
possible to interpret the inner structure of the factors through the weights of the
perceived motivations. Identification of gender and age specifics was achieved by
comparing the factor structure obtained by separate analysis of the scores of each
of the four groups of students.

Participation in the survey was voluntary (with the parents’ consent); the sub-
jects were students in the 8th-11th grades at two Moscow schools with a traditional
teaching paradigm (N = 238), divided into four groups, each of which was analyzed
separately: the junior groups (8th-9th grades, 14-15 years old) of boys (62) and girls
(59), and the senior groups (10th-11th grades, 16-17 years old) of boys (63) and
girls (54).

The survey was conducted in several schools in Moscow, equally represent-
ing different types of learning environment (an advanced curriculum school and a
regular district education center), each of which uses various educational program-
mers - humanitarian, mathematical, biological and so on. In the upper grades of
educational institutions in Moscow it is accepted that all subjects are taught by dit-
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ferent teachers, therefore the teaching style of specific teachers in this regard could
not systematically influence the formation of sense relation to the learning activity
of students of this sampling. The study compared groups of schoolchildren of dif-
ferent sexes and ages allocated in each of the studied educational institutions, so the
impact of unaccounted factors associated with a particular educational institution
on the results of comparing them within the allocated groups was minimal.

Results

The scores were processed by factor analysis for each of the four groups separately
(according to age and gender). The dimension of the factor spaces obtained was
estimated according to Cattell’s scree test, with the results shown in Figure 1.

The plots show that the junior boys are distinguished by six attributes (factors)
from the set of statements (items) on the questionnaire, and the boys of the senior
group by only three. The girls of the junior group are distinguished by five such
attributes (factors), and those of the senior group by only four. We may conclude
from this that as children grow up, their orientation to the importance of learning
becomes more and more generalized, and this is more pronounced in boys than in
girls.

The factors identified in each group were interpreted as follows:

In the group of junior boys, Factor 1 may be denoted as “the need for recogni-
tion and a sense of obligation” (includes 17 with absolute Factor Loadings > 0.5).
It includes statements that show awareness of the need for successful study, in-
cluding duty and responsibility, as well as the need for approval from parents and
teachers (the urge to comply quickly and correctly with the teachers’ demands).
Factor 2 may be denoted as “cognition (curiosity)”, which includes statements (5
with absolute Factor Loadings > 0.5) on the role of cognition and novelty (to find
an explanation for everything, to discover new ways of problem solving). Factor
3 may be denoted as “self-esteem (status motivation)”, in which the items (7 with
absolute Factor Loadings > 0.5) chosen are dominated by the desire to occupy a
rightful place among one’s schoolmates, and the feeling that academic success en-
hances one’s significance and merit. Factor 4 may be denoted as “superiority (+duty
and responsibility)”, since the items (8 with absolute Factor Loadings > 0.5) that
comprise it describe a desire to know more than others, to study well because only
a knowledgeable person is needed by others, to be the best pupil in the class. Factor
5 may be denoted as “orientation to the group’, which includes items (5 with abso-
lute Factor Loadings > 0.5) about acceptance and social approval from parents or
the peer group. Factor 6 may be denoted as a “functional motive (taking pleasure
in the learning process)”. It contains items (6 with absolute Factor Loadings > 0.5)
indicative of a wish to attend only classes that are interesting to them. In addition,
all factors of motivation in the group of junior boys include items connected with
self-esteem, realized in different ways depending on the principal motive.

In the group of senior boys, the items are grouped into more generalized fac-
tors. Factor 1, which may be denoted as “cognitive achievement”, includes items
(13 with absolute Factor Loadings > 0.5) that express the desire to learn as much
as possible, to understand the academic material as well as possible, to overcome
difficulties, to find new ways of solving problems, to prove oneself. Thus, the fac-
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tor contains items that earlier (in the junior group) were included in the factor
of cognition as a process (factor 2), as well as partially the prestige factor (fac-
tor 4). Factor 2 may be denoted as “orientation to the future” (includes 11 items
with absolute Factor Loadings > 0.5); the items that comprise it express pragmatic
motives about the importance of knowledge for future success in work and life,
whereby marks in school are important in order to live up to the expectations
of one’s parents and society, to be appreciated as cultural and educated persons.
Recognition of the need for knowledge in order to have a successful future appears
first with the senior boys. This partly includes items about duty and responsibil-
ity that enter into factor 1 for junior boys. Factor 3 may be denoted as “affiliation”
(includes 10 items with absolute Factor Loadings > 0.5), the need for respect and
approval from parents, teachers and schoolmates, the desire to increase one’s own
authority (status).

In the group of junior girls, factor 1 may be denoted as “orientation to the future”
(includes 12 items with absolute Factor Loadings > 0.5). As with the senior boys, the
items that characterize it include pragmatic motives of the importance of knowl-
edge for future success in work and life, the desire to live up to the expectations of
parents and society, to be appreciated as cultured and educated persons. Factor 2
may be denoted as “cognitive motivation” (includes 10 items with absolute Factor
Loadings > 0.5). Like the junior boys, the junior girls want to know more and to
find an explanation for everything; they like to conduct independent research, to
invent new ways of solving problems. Unlike the boys, marks for them are not the
important thing; it is more important to learn something new and interesting. Fac-
tor 3 may be denoted as pursuit of “superiority (prestige)” (includes 10 items with
absolute Factor Loadings > 0.5). Like the junior boys, the girls want to be the best
pupils in the class, to occupy a rightful place among their schoolmates, for their
answers in class to be better than all the others. They value participation in aca-
demic competitions only as a way to assert themselves. Unlike the boys, for them
it is very important to make everybody notice that they know much more than
the other pupils. Factor 4 may be denoted as “orientation to the group” (includes 8
items with absolute Factor Loadings > 0.5). Junior girls like classes that allow them
to work in a group; they want to receive good marks, to study better, in order to win
their friends’ respect. Unlike boys of the same age with analogous motivations, they
aspire only to approval from a reference group of peers, and not from parents and
teachers. Factor 5 may be denoted as “self-esteem” (includes 7 items with absolute
Factor Loadings > 0.5). Unlike boys of their age with analogous motivations (who
often study in order to win approval from adults and friends), the girls of junior
age assert themselves through success in their studies. They like to study, they want
it to last as long as possible. They like to express their point of view in class and to
defend it. They have developed the habit of working successfully at school, achiev-
ing good results; they do not imagine themselves behaving any other way in the
learning process. Similar results were obtained in a cohort of young adolescent girls
in a study by Sobkin and Kalashnikova (2015).

In the group of senior girls, factor 1 may be denoted as “orientation to the future”
(includes 15 items with absolute Factor Loadings > 0.5). Like the boys of the same
age, they are already thinking about what college to attend. They study to become
cultured and educated, to acquire the knowledge necessary for further studies and
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a prestigious job. At the same time they are trying to live up to the teachers’ expec-
tations. Unlike the junior girls and senior boys with analogous motivation, parental
approval is not very important to them. Factor 2 may be denoted as “achievement”
(includes 16 items with absolute Factor Loadings > 0.5), which determines their
orientation to the process and outcome of learning - to find out new things, dis-
cover different ways to solve problems, conduct independent research, participate
in academic competitions — in order to assert themselves, to be better than the oth-
ers. Unlike the boys, it is very important for them to make others notice that they
know, and know how to do, much more than everyone else. This factor includes
the items that in the junior group constituted part of the factor of cognition as a
process (factor 2), as well as of the factor of pursuit of superiority (prestige) (factor
3). For the senior girls, factor 3, which may be denoted as “affiliation through social
approval of peers” (includes 6 items with absolute Factor Loadings > 0.5), describes
the girls” aspiration to be well regarded by schoolmates, to live up to their teachers’
expectations, to win their friends’ respect. At the same time, they are afraid of dis-
cussing the schoolwork with schoolmates and defending their point of view. Factor
4 may be denoted as “affiliation through acceptance and approval by adults” (in-
cludes 5 items with absolute Factor Loadings > 0.5). Unlike the previous factor, this
one includes items from which it follows that it is especially important to have the
approval of parents and teachers; good studying for them means gratifying their
parents. Thus, in the senior girl group, unlike the senior boys, the affiliative motives
are divided into two independent but complementary parts.

Tree Diagram for 9 Variables
Ward's method
Euclidean distances

Boys' junior groups Factor 1 "the need for recognition and a sense of obligation" :|
Boys' senior groups Factor 3 "affiliation"
Boys' junior groups Factor 4 "superiority (+duty and responsibility)"
Boys' junior groups Factor 2 "cognition (curiosity)"
Boys' senior groups Factor 1 "cognitive achievement" }

Boys' junior groups Factor 5 "orientation to the group”

Boys' senior groups Factor 2 "orientation to the future"

Boys' junior groups Factor 3 "self-esteem (status motivation)"

Boys' junior groups Factor 6 "functional motive (taking pleasure in the learning process)"

40 60 80 100
50 70 90 110

(Dlink/Dmax)*100

Figure 2. Age-specific changes in the boys’ groups. Result of cluster analysis.
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A formal comparison of the allocated factors (according to their factor loads)
among the groups, with respect to gender and age, was conducted by cluster anal-
ysis (the magnitude of the difference was defined as the Euclidean distance; the
Ward clustering method was used).

Age-specific changes in the boys’ groups (Figure 2):

1. The motive of cognitive achievement (factor 1 of the senior group) puts to-
gether the items that, in the junior group, entered into factors 2 (cognition and
curiosity) and 4 (superiority — to know things better than the others).

2. The motive of pragmatic orientation to the future (factor 2 of the senior
group) includes mainly the items that, in the junior group, entered into factors 3
(self-esteem, status motivation) and 6 (functional motive, taking pleasure in the
learning process), as well as some items from factor 1 (sense of obligation and need
for recognition).

3. The affiliation motive (factor 3) of the senior group mainly includes the items
from factor 1 of the junior group (need for recognition). The “urge to realize quick-
ly and correctly the teachers’ demands” is declining.

Age-specific changes in the girls’ groups (Figure 3):

1. The factor of pragmatic orientation to the future (factor 1) of the senior
group has mainly preserved the items that make up part of the analogous factor 1
of the junior group, but it has become more structured and “adult” - it has lost the
items connected with good marks and an expectation of parental approval (these
have moved to factor 4, affiliation).

Tree Diagram for 9 Variables
Ward's method
Euclidean distances

Girls' junior groups Factor 4 "orientation to the group"

Girls' senior groups Factor 4 "affiliation through acceptance and approval by adults"

Girls' junior groups Factor 3 "superiority (prestige)"

Girls' senior groups Factor 3 "affiliation through social approval of peers"

Girls' junior groups Factor 5 "self-esteem”
Girls' junior groups Factor 1 "orientation to the future" :|
Girls' senior groups Factor 1 "orientation to the future"

Girls' junior groups Factor 2 "cognitive motivation"

Girls' senior groups Factor 2 "achievement"

(Dlink/Dmax)*100

Figure 3. Age-specific changes in the girls’ groups. Result of cluster analysis
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2. The motive of cognitive achievement (factor 2) in the senior group also pre-
serves mainly the items of the analogous factor 2 of cognitive motivation of the
junior group, but adding items connected with the fact that the older girls want to
be better in their studies than others (in the junior group, this is included in factor
3, superiority). Furthermore, this factor includes several items of factor 5 — self-
esteem through academic success, as a conscious need.

3. The motive of affiliation, social approval in the reference group (factor 3 of
the senior group) partially includes the items of factor 5 (self-esteem) of the junior
group.

4. The affiliation motivation (orientation towards the family, factor 4) of the se-
nior group partially includes items of factor 1 (orientation to the future, connected
with the parents’ attitudes), but items are also reinforced that are connected with
expectations of adults’ approval (parents and teachers).

It should be noted that factors 3 and 4 of the senior group of girls are more
similar to each other (in the content of their items and in connection with the need
for acceptance), but they differ from each other in that, in the first case, the accep-
tance is expected from peers, and in the second case, from adults.

Gender features of motivation in the junior groups (Figure 4):

Tree Diagram for 11 Variables
Ward's method
Euclidean distances

Boys' junior groups Factor 1 "the need for recognition and a sense of obligation"

Girls' junior groups Factor 4 "orientation to the group”
Boys' junior groups Factor 4 "superiority (+duty and responsibility)" :I
Girls' junior groups Factor 3 "superiority (prestige)"

Boys' junior groups Factor 2 "cognition (curiosity)"

Girls' junior groups Factor 2 "cognitive motivation”

Girls' junior groups Factor 5 "self-esteem"”

Boys' junior groups Factor 5 "orientation to the group”

Girls' junior groups Factor 1 "orientation to the future"
Boys' junior groups Factor 3 "self-esteem (status motivation)"

Boys' junior groups Factor 6 "functional motive (taking pleasure in the learning process)"

40 60 80 100
50 70 90 110
(Dlink/Dmax)*100

Figure 4. Gender features of motivation in the junior groups. Result of cluster analysis.

1. The motivation of superiority is partially similar (factor 4 for boys and 3 for
girls). Apart from the general desire to know more than others, the boys affirm
items about duty and responsibility to society, about the common obligation to be
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cultured and educated persons. Unlike the boys, for the girls the most important
thing is to have others notice that they know much more than the other pupils.

2. The content of items that define cognitive motivation is close for girls and
boys (factor 2 for both), but the girls’ factor 5 is also close to them, defined as self-
esteem through success in one’s studies.

3. The girls have a motivation that determines their orientation to the future
(factor 1), while the boys of the junior group do not show an analogous motiva-
tion — it is seen only in the senior group of boys.

4. There is also partial similarity between the items constituting factor 4 (af-
filiation, orientation to the peer group) for the girls and factor 5 (affiliation, aim
at social approval) for the boys. Everybody likes classes where they can work in a
group, to discuss the learning material. However, for the girls, unlike the boys, it is
very important to receive good marks, to show their friends how successful they
are. For the boys, the marks are not the main thing; it is more important to learn in
a way that lives up to their parents” expectations.

5. For the boys of the junior group, factors 3 (self-esteem through status in
the peer group) and 6 (functional motivation, orientation to the learning process)
stand apart; they are more similar to each other than to the factors allocated to
other groups. The girls have no similar factor profiles.

Gender features of motivation in the senior group:

1. There is similarity in the content of items that determine the motive of cogni-
tive achievement: factor 1 for boys and factor 2 for girls. However, the boys often
want to understand the class material as deeply as possible; they like difficult as-
signments and to overcome obstacles. For the girls, apart from a desire to learn
new things, to find various ways of solving a problem, it is much more important to
participate in events where they can assert themselves, to show that they are better
than the others. Unlike the boys, it is very important for them to make others notice
that they know, and know how to do, much more than everyone else.

2. There is also similarity in the items that determine affiliation (acceptance,
respect, authority) for the boys (factor 3) and affiliation (need for social approval,
to the extent to conformity) for the girls (factor 3). For the boys, academic success,
apart from others’ approval, also permits them to feel their own importance and
dignity; good schoolwork allows them to increase their authority. Girls with analo-
gous motivation study only in order to live up to the teachers’ expectations, to win
their friends’ respect. At the same time, they do not like to discuss the schoolwork
in a group of classmates, to defend their point of view.

3. Factors 2 for the boys and 1 for the girls are also similar: those that determine
their orientation to the future. The boys’ need to study is connected with their de-
sire to live up to the expectations of their parents and society, to be appreciated as
cultured and educated persons. Unlike the boys with the analogous motivation, for
the girls the parents’ approval is not so important. Older girls who are oriented to
their parents’ approval are allocated to a separate affiliation group (factor 4). Thus
for the boys of the senior group, unlike the girls, the need to study for a successful
future is inextricably intertwined with their parents’ approval (and in that they are
similar to the girls with the affiliation motivation - factor 4), while for the girls with
an orientation to the future (factor 1), this is not paramount.
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Tree Diagram for 7 Variables
Ward's method
Euclidean distances

Boys' senior groups Factor 3 "affiliation"

Girls' senior groups Factor 3 "affiliation through social approval of peers"

Boys' senior groups Factor 2 "orientation to the future"

Girls' senior groups Factor 1 "orientation to the future"

Girls' senior groups Factor 4 "affiliation through acceptance and approval by adults"
Boys' senior groups Factor 1 "cognitive achievement" :|
Girls' senior groups Factor 2 "achievement"
20 40 60 80 100

30 50 70 90 110
(Dlink/Dmax)*100

Figure 5. Gender features of motivation in the senior groups. Result of cluster analysis.

Discussion

We have revealed the gender and age specifics of the motivational attitude to stud-
ies, which is that as a child grows up, the orientation to the importance of learning
becomes more and more generalized, with a stronger expression for boys than for
girls. Girls of the junior group, unlike the boys of the same age with the motivation
of self-esteem (who often try to study in order to gain the approval of adults and
friends), assert themselves through academic success. Earlier it was shown (Sobkin
& Kalashnikova, 2015) that with adolescent girls, the attitude towards schoolwork
is determined by their desire to be successful at learning academic subjects, while
with the boys the motivation is extrinsic (to occupy a certain position, to win praise
and respect). This can be explained by the different social demands on boys and
girls (because of attitudes and stereotypes), the feedback they receive from adults,
and the special features of their education in Russian culture. Karabanova (2007)
demonstrated that boys are more sensitive to the effect of a disharmonious style of
upbringing.

Socialization of boys, as the majority of researchers agree (Tupitsina, 2004),
is inconsistent, because the development and formation of the masculine identity
involves feminization by the basic institutions of socialization, as well as the am-
bivalence of demands placed on growing boys: to be active and yet obedient, to be
independent and yet to obey the rules, etc. Foreign psychological research on gen-
der- and age-stereotypes also show that differing expectations of teachers as well as
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parental expectations and attributions, influence the child’s self-perception (Bern,
2004; Dweck & Davidson, 1978; Dweck & Bush, 1978) and adolescents’ educational
aspirations (Lazarides et al., 2016).

In our research, we found that the older girls with the motivation of achieve-
ment, unlike the boys with the analogous motivation, aim at distinguishing them-
selves from others in various ways. Their orientation to knowledge is supplemented
by a desire to be noticeably distinguished from others, to draw special attention
to themselves. As Vizghina and Pantileev (2001) have pointed out, while men feel
“OK” with the importance of their own role and achievement of success when in-
tegrated into a group, women characteristically have the ability to present them-
selves emotionally and expressively, which attracts others’ attention. An opposite
motivation is observed with girls of the senior group, aiming at social approval,
conformity (affiliation, factor 3). That motivation, besides the need for respect and
approval, contains a dominating motive of avoidance (they are afraid of working in
a group, to defend their point of view).

With the boys, the motivation of affiliation, besides approval and respect, is
supplemented by their aspiration to occupy a rightful place among their fellows. It
is also significant that the pragmatic motivation (to gain knowledge for a successful
future) appears with boys only in the senior group and is inextricably connected
to the parents’ approval (like the girls with the affiliation motivation - factor 4),
whereas for the girls with an orientation to the future (factor 1), it is not para-
mount; they more often than not think about what knowledge will be needed in the
future, and which college they will attend. In other research (Vartanova, 2017), we
found that girls also consciously connect pragmatic motives (a successful future)
with the need to study well and values corresponding to that, which attests to a
more mature perception of academic learning. For them the orientation to self-
realization (social and professional success in adult life) becomes of increasingly
greater significance in the learning process.

Most boys perceive the learning process on the level of the self-assertive learn-
ing activity. The evidence shows that with boys an axiological vector of develop-
ment is still at the level of motivation of affiliation and self-esteem (Obukhovsky,
2003).

Conclusions

We have found that age-related changes of motivation at the late secondary school
age have a pronounced gender specificity, although one can also observe a common
tendency of integration and generalization of its conceptual content.

For the senior boys, the content of the motivation of cognitive achievement is
formed on the basis of two motives that are independent at the younger age: the
motivation of curiosity and aiming at superiority (prestige). The motive of prag-
matic orientation to the future for the senior boys consists of three motives that are
independent at the junior age: self-esteem, obligation, and the functional motive of
pleasure. The affiliation motivation is actually maintained intact.

For the girls, the motivation of cognitive achievement in the senior age group
is based on the analogous motivation of the junior group, to which are added (as in
the boys’ group) the motives of superiority and self-esteem through success, which
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at the junior age were formed by independent factors. The motivation of pragmatic
orientation to the future, observed in girls of the senior age group, was transformed
from an analogous motive that was already fixed at the junior age. However, we can
see not a fusion (supplement), but on the contrary, a shift of some of the perceived
motivations to the affiliation factor. This testifies to a more “mature” motivation of
the girls, their more rapid development. Moreover, the girls’ affiliation motivations
remain more differentiated, consisting, even at the senior age, unlike with boys,
of two independent factors: the approval of a reference group of peers and the ap-
proval of the family and other adults.

Of course, the revealed features of the semantic attitude to learning are ob-
tained on a limited sample of Moscow students and reflect only the actual state,
while the reasons for their formation still require further study. Perhaps, the family
(family values and gender stereotypes) influences the formation of the sense rela-
tion peculiarities. For high school students their teachers, as well as their closest
social environment, can also play an important role. The question of the influence
of national and cultural characteristics is no less important. All these questions
were not the goals of this study; however, in the future the approach used in this
paper seems to be applied to other groups of schoolchildren, formed according to
the relevant criteria.

The revealed regularities also have practical significance. Understanding the
qualitative singularity of the motives of students of different sex and age will allow
realize more differentiated and effective psychological support of educational work
in the school. Understanding these features is important for organizing a dialogue
with the student in order to increase their motivation to study both from teachers
and parents. That as a result will ensure the quality of the educational process.

Limitations

It is possible that other factors, such as personal and characterological traits and
genetic predisposition, also affect the specifics of educational motivation, but these
were not the focus of this article. It is also necessary to take into account that the
patterns described here were identified only in a limited sample of Moscow stu-
dents.
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