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Abstract
Vast evidence supports the claim that low socio-economic status has a disadvantageous
impact on human health and cognitive capability. The combined negative effects that are
inherent factors of poor socio-economic conditions create disturbances in children’s
individual development path at very early age, and keep cumulating throughout childhood and
adolescence. In the study 92 children and their families from 6 different schools and 5
different settlements of South Hungary did participate helping to find more evidence on the
impact of poverty on children’s neurophysiological development, and reveal the relationship
between neurophysiological maturation and children’s cognitive capabilities. While children
took part in an individual test (Condition and Movement Test – CMT) that revealed their
neurophysiological maturity level, the parents of the children filled out a questionnaire
regarding their socio-economic status. After comparing low socio-economic status children
with medium – and high socio economic status children, it was concluded that low socioeconomic status children are more risked to have neurophysiological delay, and this
disadvantage can affect their cognitive performance in school.
Based on sample data used in this paper, the present investigation qualifies as a pilot study,
and therefore is a valuable base for future research conducted on this field. Further
investigation of neurophysiological maturity can help to broaden the knowledge on early child
intervention programs, and on a large scale can provide an insight on poverty circles and
human capital development on disadvantageous areas.
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1. Introduction
Human capital development is just as important part of rural development strategies as it is
the logistical allocation of goods, financial investment or technological innovation. After all,
technical and financial assets will be used by local people, who need to possess certain skills
to create their own social capital. Cooperation, innovation, individual problem solving are all
those skills that can be learnt, but for these to be performed, every individual need an optimal
physical state, including their neurophysiological condition. As rural areas often are the most
underprivileged places, where life is harden by high unemployment, low access to services,
and poor living conditions, paying special care to the health level of people living in these
areas might be the first step of rural development.
In 2010, roughly 400 million children were living in these highly underprivileged
circumstances around the world according to a World Bank report (Group, 2012). The World
Bank Chief Economist, Kaushik Basu, declared that “The finding...that children are more
likely to be poor than adults is disturbing, since this can exacerbate child labor and create
intergenerational poverty traps”. It is obvious that poverty has many negative effects, and its
eradication would need a multidisciplinary combined strategy coming from economics,
sociology and technological fields. Yet most people are unaware of how poverty actually
modifies – and perhaps even determines – certain human attributes and capabilities. The
present study aims to examine whether those children who live in low socio-economic
status families have narrower opportunities due to many synergic deprivation.
Evidence suggests that children early experiences are crucial for their later development and
integration into society. For instance, Stattin & Klackenberg-Larsson (1993) measured the
language skills of 18 and 24 months old children and found that their verbal skills are strongly
and inversely correlated with later life impulsivity and criminal behaviour. Extended verbal
skills are not the sole responsible of children’s aggression; yet their presence is very important
skill in problem solving. Boys who fail to learn alternatives to physical aggression (such as
communication, argumentation or at least transform the intention into verbal insults) are
highly risked to face several other problems regarding their educational achievement and
integration in their early school year. These boys tend to be inattentive, anxious (Tremblay et
al., 1992), are rejected by the majority of their classmates (Tremblay, Pihl, Vitaro, & Dobkin,
1994), and have the highest risk of potential school failure (Pulkkinen & Tremblay, 1992)
which eventually lead to drop out. This behavioural failure is likely to cause other difficulties
in early adulthood, for example low levels of mental well-being, long-term unemployment,
criminal behaviour and psychological morbidity (Power, Manor, & Fox, 1991). Besides of
this benefit, high-functioning verbal skills are also attributed to high level intelligence
cognitive skills (Sternberg, Conway, Ketron, & Bernstein, 1981), therefore indirectly they
determine one’s carrier and personal relationship.
Thus, verbal skills seem to forecast an appealing life trajectory; yet as the seminal work of
Hart and Risley (2003) points out, children who are raised in families with higher socioeconomic status hear on average 30 million words more than children from poor families
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during their first three years of life 1 . This inequality creates a word gap impossible to
countervail no matter what late intervention or support poor children may acquire (Hart &
Risley, 2003). Their longitudinal study of the following years also revealed that children who
had bigger vocabulary size at age three also scored better on vocabulary, listening, syntax and
reading comprehension tests; tests, which were reliable forecast of these children’s successful
school performance. Putting together these results; children who grew up in low socioeconomic status are more risked to hear fewer words, therefore their verbal problem solving
will have limitations, that could result into integration problems in school, and lead to drop
out, that eventually would manifest in lower lifestyle.
Aggression was not the only responsible for school failure. In their research, Tremblay et al.
(1992) find the connection between boys’ problematic behavior in school and their risk to
face many other problems. These so-called aggressive students tend to be also “hyperactive,
inattentive, anxious and not pro-social” (Tremblay et al., 1992); “they are rejected by the
majority of their classmates” (Tremblay et al., 1994) and “their behaviour disrupts the
classroom activities as well as recess and transitions”. Would be aggression the projection, or
even the cause of a school failure of children who live in los socio-economic status families?
It would be precipitant to conclude that poor children are more aggressive than their higher
status counterparts. The quantity of children with higher-than-average aggression level is
equal in every social status (see Dodge, Pettit, & Bates, 1994; Sears, 1961). What differs is,
that the family effects were much smaller (3%) for aggression in the case when children grew
up in higher socio-economic status families, while in lower socio-economic status family
effects explained 38% of the variance in physical aggression ratings (Tremblay, 1999 pg.65).
Aggression is highly effected through the socialization process of the child, but the potential
for being aggressive is embedded into the child’s physiological attributes. Impulsivity and
arousal, the counterparts of aggression are all dependent on the child’s emotional regulatory
system. Emotionally dysregulated pre-schoolers express anger as aggression, are less sociable
(Fabes & Eisenberg, 1992) and may be denied opportunities for social-cognitive development
by their environment (Garber & Dodge, 1991). Malfunctioning regulation of the central
nervous system is the key problem regarding aggression, but also hyperactivity,
attention disorder and non-social behaviour. This is not so because more aggressive,
inattentive, non-social children are born in low socio-economic status, but because the
development of their nervous system may not receive enough support from its environment to
increase its’ regulation capacity. From this point of view there is an intervening factor
between poverty and aggression, attention disorder, or even the size of vocabulary, and this
intervening factor is the group of children’s neurophysiological processes, that are responsible
for their later cognitive skills and reactions, self-regulation and attention capacity.
The aim of this research is to find out, whether this very special physical burden that poverty
causes on children exists; in particular, children’s neurophysiological (or simply neurological)
1 This number came from the data that showed, that low socio-economic status children heard 616 words per
hour on average, while children from professional families (mostly with parents who had college degree) heard
2153 words per hour (Hart & Risley, 2003).
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health level. The study collects data from low, medium and high socio-economic status
children, and it measures the functioning of children’s neurologically important areas that
play a crucial role in later school performance. It then regresses several socio-economic status
factor on the neurophysiological result of the children, and examines how children’s
neurophysiologic level helps them to perform in school.
The document is organized as follows: Section 2 presents evidence on the impact of poverty
and explains human capital formation on individual and social level. This section summarizes
those factors that are expected to be the most important determinants of individual
neurophysiological capacity; these factors got later selected to be part of the regression
analysis.
Section 3 introduces the hypothesis that wanted to investigate if socio-economic status has
an impact on children’s individual development regarding their neurophysiological
development, and if therefore it determines children’s school performance. The
hypothesis then was divided into two research questions, followed by the introduction of the
research methodology. Two main research tools have been used, one questionnaire that
measured children’s socio-economic status level, and one test that measured children’s
neurophysiological maturity level. This section also explains the relationship between the
two measures and the theory behind the expected outcome.
Section 4 contains the data analysis that has a descriptive and a regression analysis part. The
individual and the joint factors of children’s socio-economic status have been included into
several regressions out of which the four best ones were presented. The results indeed
revealed the relevance of children’s socio-economic status on their neurophysiological
maturation level. The other regression that was made in order to reveal the relationship
between children’s neurophysiological state and their performance at school also turned out to
be significant, and supported the hypothesis. Section 5 discusses the results of the data
analysis, and lists the strengths and improvement points of the thesis, while Section 6
summarizes the main outcomes and based on that recommended further steps regarding both
future researches and policy implications.

Figure 1: South - Hungary, rural village (Source: Dénes Baracs, 2013)

10

2. Theoretical framework and literature review
This section provides the definition of poverty that the present study takes into account. It is
also argued how poverty may create cognitive and behavioural gaps, which affects the
formation of human capital. As it was already highlighted in the Introduction, the centre
theme of this document is how socio-economic status enhances neurophysiological
development delay; the framework will explain current genetic and individual development
theories, highlighting the importance of “the critical” or “the sensitive period”, that could
highly influence neurophysiological development patterns. The last section will discuss the
main external intervening factors – such as family, school and close society – that shape
children’s socio-economic environment, and later will give the core of the quantitative
interview that was used for socio-economic data collection.
2.1.

The concept of poverty

This document’s definition of poverty is similar to the approach of Amartya (Sen, 1999) and
The World Bank’s (Birdsall & Londoño, 1997); from one side it is lack of freedom and
access to services; on the other side it is represented as low access to opportunities which
are responsible for developing human capital. Both definitions capture the fact that the
poor simply do not have sufficient access to a wide factors of basic human needs, such as
healthcare, education or the protective benefits of a social web. In case these factors are
simultaneously presented, they all can associate in welfare or strengthen the occurrence of
other positive factors. This is valid for the other way too; the more of these social
opportunities are missing, the more handicapped becomes the person of underdevelopment.
Ultimately, poverty include the combination of several disadvantages which simply preclude
people to break out of their current state, forcing them to stay inside the poverty circle
forever.
In this document children’s socio-economic status will be one of the most important factor,
therefore it is necessary to clarify how socio-economic status (SES) appears in the thesis. The
expression itself refers to a set of combined economic – income, services – and social –
education of parents, occupation of parent etc. – factors. Other researches that used socioeconomic status meant income, education and occupation as the aspects of socio-economic
status; when one reads about low, medium and high SES should therefore think about the
state and the rankings of these variables.
In the Introduction, several examples introduced the burden that low socio-economic status
children have to face. In 2004, American psychologist G. Evans published his article The
Environment of Childhood Poverty, in which he listed a set of investigations and case studies
about disparaging children’s environmental characteristics (Evans, 2004). His outcome states,
that poor children are likelier to be exposed to more family turmoil, violence, separation from
their families, instability and chaotic households (Work, Cowen, Parker, & Wyman, 1990).
They experience less social support, and their parents are less responsive and more punitive
when it is about nurturing (Bornstein & Bradley, 2003; Luthar, 1999). They read relatively
infrequently, watch more TV and have less access to books and computers, which therefore
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provides substantially less cognitive stimulation in comparison to wealthier children (H. J.
Becker, 2000; Coley, 2002; Larson & Verma, 1999; Sherman, 1994). Low-income parents are
less involved in their children’s school activities, which increases the children’s revulsion
against school (Croninger & Lee, 2001). Children in low-income schools face also poorer
technology and less well-qualified teachers; like other day-care centres, schools are inferior
too (Ingersoll, 1999). Environmental factors, such as air and water are more polluted in poorer
neighbourhoods (Bullard & Wright, 1993). The homes are more crowded, noisier, and of
lower quality (Fund, 1994; Myers, Baer, & Choi, 1996). Low-income neighbourhoods are
more dangerous, offer poorer municipal services, and suffer greater physical deterioration
(Sampson, Raudenbush, & Earls, 1997; Sinclair, Pettit, Harrist, Dodge, & Bates, 1994). The
paper was a collection of case studies from different countries. Poor children naturally do not
endure all of these negative factors at once. What the article does conclude however is, that
the possibility of being exposed to one or more of these hindering circumstances are higher
amongst poor children, than their middle- or high-income counterparts.
Regardless of how many factors make children’s life difficult, one cannot disregard that these
effects will lead to disadvantages which later on will payoff negatively. As James Heckman, a
pioneer researcher on the field of child development and early-child-intervention economics
summarized: "It is now recognized that human development is a dynamic process that starts
in the womb. Capabilities interact synergistically to create who we are and what we become.
The foundations for adult success and failure are laid down early in life. Children raised in
disadvantaged environments start behind and usually stay behind throughout their lifetimes.
Gaps in cognitive and behavioural traits emerge very early" (Conti & Heckman, 2014 pg.
363).
2.2.

The concept of human capital

Human capital has many explanations that attempt to define it and make the term
economically countable. Jacob Mincer, the creator of modern labor economics refers to it as
the “traits and abilities of an individual that are economically productive” (Mincer, 1958).
The definition of Theodore Schultz reflects the value of human capacity, and enhances the
importance of human capital development through education, training and workers’ ability
empowerment. Mincer, Schultz, and “Chicago School” economist Gary Becker point out that
human capital has the possibility to expand, develop, and therefore become a valuable
national asset and an important function of production (G. S. Becker, 2009; Schultz, 1961).
The reason why it is important to invest into human capital is because it is proven to pay off.
People with higher education level – meaning higher investment into their own human capital
– are more likely to earn higher wages (G. S. Becker, 2009; Tilak, 2002), and countries like
Finland or South Korea, whose government allocated larger budget on educational spending,
showed evidence of significant economic growth (Ripley, 2013). The return of investment in
human capital results a socially and economically productive and balanced society, whose
members are progressive, have new ideas, know how to cooperate with each other and are
capable of mobilizing the economy. The slowly exploiting natural and physical resources of
the emerging economy also suggest that the next era of wealth generation will be more
knowledge driven, therefore society’s investment into human resource development will be
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the biggest economic investment of future times. The bigger proportion of the population
participate productively in such innovation-oriented economies, the more likely it is that the
economy will prosper (D. P. Keating & Hertzman, 1999).
Human capital researchers agree that, amongst all the factors, education is the most important
investment that can be controlled by the government (G. S. Becker, 2009; Mincer, 1958;
Schultz, 1961). Other factors, such as family background or the influence of surrounding
society are way harder to measure and target, therefore allocating money on these areas can
be seen both risky and fruitless from the political point of view. Education, on the other hand,
has a widely respected and – from intervention point of view - simple system, where children
go through the process of self-identification both as an individual and as a member of the
society (Van Dam, 2008). The main critics for education says that that academic
achievements does not entirely reflect those skills which are particularly required by current
job market than theoretical knowledge (Brooks, 2012; Hargreaves, 1994; Hendricson et al.,
2006), but education level still is an important passage – and the biggest selector - to the job
market. Those children who start school and remain in the system are required to present a
variety of cognitive skills such as knowledge, comprehension, application, analysis, creative
thinking and critical thinking (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956). Education
reinforces these skills, and provides other, long-term benefits on individual level. It is
therefore important for every child to obtain the amount and quality of education which is
optimal for their individual development, and for this reason it is important that every child
will have the optimal environment which will prepare them for good performance in the
school.
2.3.

Human capital formation

Human capital is an asset of the whole nation, which stands from the skills, knowledge and
capacity of the individuals. The following text introduces the principles of individual
development, with special attention on how the one’s internal (genetic) and external
(environment) potential interact and influences the person’s cognitive capacity. It was always
a difficult task to separate the added value of personal attributes, environment and the
combination of the two. Environment always interacts with personality, therefore it is
reasonable to examine both of them simultaneously, trying to figure out where their intersect
lies. However, the importance of genetic influence is not part of this study. Even if it is the
child’s genotype that gives him the “blueprint”, with all the capacity he’s capable, examining
both the effects of genes and environment would require tools that are way too expensive and
hardly accessible for the extent of this study. Therefore the role of genes will only mention in
the theoretical framework, but will be omitted from later analysis.
Two models exist that have theorized individual human development: one is called the
“latency” model and the other one the “pathway” model. In the following section this two
models will represent the development of an individual, with special care of neurological and
neurophysiological areas. The combination of the two model will later give the major
assumption of the study; this assumption will be evitable for interpreting the main results and
outcomes of the regression analysis.
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2.3.1. The latency model
The first model puts the emphasis on the early developmental impacts. The latency model has
a deterministic view that states that psychosocial and socioeconomic impacts from very early
age will determine strongly the attributes of the adult. These impacts will have determine the
attributes strongly even if later in life other experiences intervened; if these experiences
happen outside of the “sensitive period”, they will not have such a large attribute - sculpturing
power anymore. From this point of view development is neither constant, nor changeable; it
suggests that at certain point of early life investment into human capital is indispensable,
otherwise the person – lacking essential competencies - will never benefit from lifelong wellbeing.
The latency model therefore establishes that not every period of children’s development are
equal. In fact there is a very important part including both prenatal and postnatal phases,
which reaches its peak in the first few years of life when the so called “neural sculpting”
happens. During this period the social and the physical experiences shape the networks and
patterns of the infant and young child’s brain (D. P. Keating & Hertzman, 1999), which at this
point has the most plastic neural circuits, and therefore it is optimally receptive to
environmental influences (Heckman, 2006). As the latency model introduces, in this period
the sensory pathways are established due to the early sensory stimulations, which activate
different parts of the brain. If the right stimuli reaches the brain within this sensitive period, it
makes the organ reach its cognitive, emotional and behavioural capacity’s maximal
receptiveness to environmental tuning and input (Knudsen, 2004). Later the created sensory
pathways influence neural pathway development, which becomes responsible for connecting
the different parts of the body with the brain, and therefore create movement, language,
cognition and biological pathways, including the hormone systems (Hertzman & Boyce,
2010). The different environments provide different impulses to the baby, whose brain
therefore becomes attuned to its immediate environment (Study, McCain, & Mustard, 1999).
The environment consists of the necessary combination of tactile, visual, auditory and
olfactory impulses, which has to reach the child during their own sensitive period, otherwise it
causes major development delay (Cynader & Frost, 1999).
Critical period is therefore very important, as the created linkages will be later responsible for
many brain-functions, like central processes in the sensorimotor cortex, key neuroendocrine
systems, and therefore they will directly influences hormonal and emotional functioning. This
determines also how fast the person can recover from injury and trauma, or what level of
disease resistance will be developed by his immune system. The most important function of
the brain, which gives the key concept of this thesis, is the sensory and regulatory functions of
the brain. Several studies explained the relationship between children’s cognitive - social
capacity and the well-functioning emotion and attention regulation (Keating and Miller 1999).
Genetics is the other intervening factor that plays an important part in human development.
However, more and more evidence supports the fact that neural, neuroendocrine and
neuroimmune development all depend on the interplay between biology and experience,
especially in early development phase (D. P. Keating & Hertzman, 1999). It can be therefore
14

concluded that each individual chooses based on his or her genotype his unique set of
experiences from a variety of stimuli, and that is how their own, personal environment
stimulate everyone to develop (Scarr, 1983). Yet it is more essential to define what sets of
experience is needed for an individual, because this is what can be influenced and modified
externally, while the genes of an individual will remain consistent. Environmental variety is
known to be able to modify the individual’s cognitive skills, and studies on socio-economic
status factors, such as higher level of family income or parental education predicted individual
success in academic achievement (Sirin, 2005).
2.3.2. Neurophysiological maturity
Those children who have been reared with lower socio-economic status (SES) can be
expected to receive a narrower – or harsher - variety of impulses, therefore their
neurophysiological sensors will be under stimulated, causing developmental delay or
discrepancy. Normal neurophysiological development means that child has identical motor,
psycho-cognitive and social behavior to their same-age peer groups. In case these areas show
diverging, slower, overdue or stagnant symptoms, one of the possible causes can be the
disparate nervous system structure with different functioning network system. For these cases
the correct terminology used is neurophysiological delay (Lakatos, 2006).
As brain architecture and skill formation process are influenced by an interaction between
genetics and individual experience, neurocognitive delay can be the result of pure genetically
(e.g. autism, Down-syndrome) or casualty (e.g. stroke, desoxigenation). The third case,
which is the result of the inefficient environmental stimuli called specific neurocognitive
delay. In this case the child – although genetically has the potential – is unable to create
the foundation of underlying neural pathways on which he or she would build later
those skill masteries which are essential for economic success (Heckman, 2006; Lakatos,
2005). Thus children who otherwise have all the chances to succeed in life might experience
a big setback in the sensitive period. Following the logic of the latency model this setback
could negatively affect the rest of their lives, depriving them from opportunities for a better
life. These children will process new information slowly, and will be less able to keep the
pace of the others, which can result frustration and drop-out from school. From human capital
point of view, children who have neuropsychological developmental delay might never
belong to the high-capacity workforce as adult.
2.3.3. The pathway model - The role of family, society and schoolings
After the important attributes of the latency model, the principles of the pathway model will
be discussed. All the cumulated experiences a child faces in his life while growing up alter his
or her personality. The three most important cluster one can be in are family, education
system and close society. The second model, called the “pathway” model of human capital
formation represents all the external factors that influence the individual during his life. It
stands for all the effects that occur during certain life events, but rather focuses on
psychological aspects or less than optimal neuropsychological development, chronic
stress, sense of powerlessness and alienation (D. P. Keating & Hertzman, 1999), or on the
other side it positive reinforcements, empowerment and social belongings. This approach
15

emphasizes that even the most talented people are rarely able to break out of the poverty
without supportive circumstances, and in the worst case scenario the marginalized
environment creates short-term implications for education, criminality, drug abuse and other
negative decreases. Latency and pathway models are often cumulated, as it is more likely that
a child who was born into unfavourable milieu will later face similar conditions regarding its
health and development (D. P. Keating & Hertzman, 1999).
2.3.3.1.

The role of family

When a child is born, his first close surroundings is the family. The child develops a firm
relationship with the mother or the closest person who nurtures him, and as growing older, he
discovers the other members of the family. The family provides the child all the inputs,
information, experiences and impulses that is needed for forming the personality. Although
children are highly capable to adjust to any situation and take it as granted, some conditions
certainly cause more stress in the child. For example it is hard to be in a family if it is
disturbed by parental violence, depression or addiction problems (Csikszentmihalyi,
Rathunde, & Whalen, 1997).
Every family is a dynamic entity with parents who once have been children themselves, and
who have their own economic, social and psychological heritages. These socio-economic and
psychological heritages will be overpassed to the child, therefore it is not indifferent what do
these heritages include. It is known for example, that the education and the occupation of the
parents is a very good indicator to show the literacy level or those cognitive abilities of the
child, which are needed for math or reading (Eamon, 2002 Willms, 1999). Parenting
behaviour is also influenced by income loss or uncertainty, which makes parents more
irritable or depressed, and this affects their interaction with their children (Brooks-Gunn,
Duncan, & Britto, 1999). Fewer income will deprive children of opportunities to develop,
such as private space, free time, cultural activities, cognitive toys or books. Ultimately,
parental patterns will shape the behaviour of their children, who therefore will learn problem
solving, social bounding and develop an attitude towards education or work similarly to their
parents, but this patterns will be shaped by their socio-economic environment.
2.3.3.2.

The role of society

“People are not simply seem as individuals, as their views, values, beliefs and abilities are
formed and sustained within social groupings, and communities” (Bliss, 1993).
The next cluster which influences the development of the child, both directly and indirectly, is
the neighbourhood. Poorer neighbourhoods are usually characterized by high crime,
overcrowding, and higher level of male joblessness (Ricketts & Sawhill, 1988). The HOME
index which measures the home environment and inventory concluded that living in poor
neighbourhood often correlates with poorer physical home environments and less cognitive
stimulating objects (Bradley et al., 1989). There are several theories that attempt to explain
how youth living in low socioeconomic areas are more exposed to criminality and deviance.
Sutherland’s differential association theory explains the involvement in crime with youth
whose behaviour is reinforced by their peer group (Sutherland, Cressey, & Luckenbill, 1992).
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Merton argues that living in a lower socioeconomic environment creates frustration as
youngsters fail to achieve their goal, and this fosters antisocial means to achieve one’s aim
(Merton, 1938), and social ecological theorist Sampson suggests that poor, densely populated
communities are likely to shape routine activities in the new generation, which eventually
lead to crime (Sampson et al., 1997). Once again, as it was observed how family can
determine the child’s pattern, so can the close neighbourhood give or take away opportunities,
diminishing or reinforcing antisocial behaviour and shape the individual’s life trajectory. The
poorer the neighbourhood, the more likely, that children will not have the supporting
environment which can help to maximize their potential.
2.3.3.3.

The role of school

School and education are important for two reasons. First because children spend a large
percentage of their time in some kind of educational facility, where they meet the influential
trends of their surrounding society. As it was mentioned before, children’s achievement at
school usually determine their later income and job opportunities, therefore it is crucial that
children will gain the optimal amount of education throughout the years they spend at school.
There are three main components of children’s academic achievement; namely their ability
upon entry to school, their family background and their experiences at school
(Raudenbush & Willms, 1995).
Several studies point out that low socioeconomic status and income disparities lead to
negative deviation in children’s cognitive skills (Hackman & Farah, 2009; Halle et al., 2009).
These studies also added that after the critical period this gap only widens between the
examined children, and that later intervention attempts, such as prep-school or special
trainings have less result compared to early child intervention programs. Families with high
socioeconomic profile can also spend more on investment into the child, such as
extracurricular and cultural activities. These children will be ready to cope school
environment quickly, corresponding both intellectual and emotional challenges. The ones who
come from underprivileged families and cannot comply with these challenges are more risked
to “act out”, or face academic failure that may lead to early drop-out. Failure in school can
predict employability, criminality, or psychological morbidity in young adults (Tremblay et
al., 1992). Most of these children however have the potential to have high level of cognitive
performance, in case the intervention happens at the right time and in the right way,
diminishing their neurophysiological delay. In this case, several brain-managed functions that
contribute largely to their cognitive skills, such as emotional and attentional regulation
capacity or language and executive functions can be “boost up” (D. Keating & Miller, 1999).
These children have faster understanding, more effective individual problem solving, and
task-focus; in short, these children will have all the organic potential to perform well in the
classroom. Family plays the other important role in children’s school achievement. Parents do
not necessarily have to get involved into activities or programs organised by the school
(Ripley, 2013), but their attitude towards the institution determines how children will relate to
their teachers and the materials they have to learn. In the studies of Fehler (1995) and
McNeely (2002) it was proven how lower SES adolescents felt themselves less belonging and
connected to school compared to their middle and upper SES peers (Felner et al., 1995;
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McNeely, Nonnemaker, & Blum, 2002). If parents are not or trusting in the workers of the
school, or do not find education important, it cannot be expected from children to be
enthusiastic about studying. Child development programs are rarely successful without at
least one parent voluntary involved into the process (Bromwich & Parmelee, 1979;
Levenstein, O’Hara, & Madden, 1983); parental support and participation in school therefore
should have the same effect on child’s performance. Parents who think the educational
achievement is important will study together with the children, detect their missing
knowledge and hire a tutor; while parents who think school is just a waste of time will not
make special efforts and will not take care of their children’s deficit.
And lastly, school experience should be the third factor that can motivate children to stay
longer on the education path. Again, poorer neighbourhood tend to have higher pupil-teacher
ratio, teachers are less qualified and rather underpaid in underprivileged areas, the school
provides less learning materials and its infrastructure is insufficient (Alexander, 2008). These
schools are familiar with segregation, usually parents who can afford will not have their
children attend a “lower level” school with inattentive, misbehaved classmates who divide the
teacher’s attention with their destructive behaviour. In this case teachers usually end up with a
class filled with “problematic” children, who are very hard to handle and discipline. These
teachers are more exposed to have a burned-out syndrome coming from frustration and stress.
It is a relevant factor, because several studies described how successful schools are
functioning; the core findings was that both principals and teachers projected the belief that
all students can achieve the goals set by the curriculum. These teachers set the requirements
high, their teaching style was inspirational and used the resources and times effectively within
the classroom (Anderson, 1985; Dreeben & Gamoran, 1986). Frustrated teachers may have a
less patient teaching style and after a while their motivation and expectation towards children
both will fade, which will not be effective on children’s potential and development.
Successful education systems – such as the one in Finland which performed highly on the
PISA test in the last twelve years – managed to diminish academic achievement inequalities
between poor and rich children (Ripley, 2013). Where the role of school is to provide equity,
there are two kinds of equity to be distinguished; the first is horizontal equity, which requires
the teacher to give the same experience, treatment and knowledge to children regardless of
what background they have. Equal treatment is expected to have equal results of different
children in the end of their studies. The second is vertical equity, which expects, that children
will have different capabilities and interest, and therefore suggests that education should be
more diversified and tailored to individual needs. Naturally the more educated teachers are,
the better they can handle a class even if it is full with “problematic” children; however higher
qualified teachers have higher income expectation, which cannot be provided by
disadvantaged regions’ schools. It was expected that every participated child had its own,
individual latency and pathway experience. Especially in rural areas, where social and
economic situations tend to be more constant compares to cities, it was expected that no
dramatic changes happened in children’s socio-economic status while they went through their
sensitive period and afterwards their childhood. For this reason children with low-socioeconomic status are expected to suffer several damage; both during their sensitive period, and
later through their “pathway” phase.
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3. Research methodology
3.1.

Presentation of the hypotheses to test

The theoretical framework reviews the parallel sides of poverty-provided disadvantages both
on individual and social level that has the risk to cause handicaps in children’s basic cognitive
functions. These children will then have other factors in life coming from family,
neighbourhood and school, which will make their basic disadvantaged situation even more
difficult. Causing problems in children’s academic achievement, these neurophysiological
disadvantages may lead to early drop-out or force children to stop their study time way before
it would be beneficial for them. These children will fail in developing their human capital,
and will be a burden on society rather than contributors to the common wealth.
It can thus be expected that children who grew up in lower welfare will have an effect on their
neurocognitive development, due to the inefficient cognitive, social and psychological
impulses throughout their short life. In this case, we are talking about specificneurophysiological delay, a condition suitable to explain their behavioural and attention
problems in school, the lack of regulation in emotional and cognitive factors, and overall the
negative achievement at school. Therefore the research hypothesis is the following:
Hypothesis I.
Socio-economic status (SES) has an impact on children’s neurophysiological
development, and the poorer conditions are more likely to create a disadvantage in
children’s cognitive skill formation.
Hypothesis II.
Specific neurophysiological delay - or divergence - will later manifest in lower school
performance.
For quantifying the hypothesis and outline the research each hypothesis had its related
research question.
Research question I.
Are children with lower socio-economic status (SES) more risked to suffer
neurophysiological delay than children with medium – high 2 socio-economic status?

The reason why medium – and high socio-economic status was combined was for several reasons. First was
that statistically, there was no significant difference between the two cluster’s results, however the majority of
low socio-economic status children performed significantly lower compared to their peers. The second reason
was that out of the six schools four was reported to have the majority of children from disadvantaged families. It
was very likely that dividing medium and high socio-economic children into two clusters would have lose their
explanatory power, therefore the results would have been less valid.
2
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Research question II.
Are children who suffer specific-neurocognitive delay more likely to have lower
performance in school, regarding their grades, than children who do not indicate this
symptom?
The following assumption was important for the reason, that it was hard to distinguish the
impact of the two models – latency and pathway -, and for this reason a constant environment
was expected for the child.
Assumption I.
Every child’s socio-economic status has been either constant, or did not go through any
serious transformation since their birth.
3.2.

Methods and materials

To test the hypotheses, it was necessary to create the appropriate measures for socioeconomic status (SES) and organic or specific-neurophysiological state. Socio-economic
status data was collected with the tool of a quantitative interview, the SES-questionnaire
(see Appendix 1 - The survey of socio-economic status). The children’s neurophysiological
and motoric-cognitive maturity level was measured by a neurological test, called
Condition and Movement Test (CMT). This chapter will describe the method of sampling
process; furthermore it will introduce the SES - questionnaire and CMT as the key measures
of the document, and explain how the two tests were related to each other. The last section
will focus on the theory behind data analysis, and highlight the key interconnections between
different variables.
3.2.1. Sampling method and data collection
The aim was to measure the neurophysiological level of 100 children, and at the same time
collect data from the families of the children regarding their socio-economic status. The
children were not randomly selected. Because of a short preparation period, only those
schools that agreed in time to participate in the test were included. The target group was
children from 3rd and 4th grade, usually between ages 9-12. 3 All parents had to fill out a
statement that proved they agreed to have the test applied to their children.4 The Condition
and Movement Test (CMT) was conducted individually in a separated room, either during the
day if teachers let children skip a class, or during afternoon activities, when children had more
This age interval was suitable for two reason. First, Hypothesis II needed a simple measure for children’s
school performance, but the Hungarian schooling system started proper grading in 3 rd class, before that at some
schools written assessment was used, which was difficult comparison basis. Another reason was the Condition
and Movement Test (CMT), the measure for neurophysiological maturation. This particular test was suitable
only between ages 5-12. However, as children have different maturation path, it was expected that if the sample
comes from kindergarten or 1st and 2nd grade, the result will also be disturbed by the individual maturation pace.
It was better to wait and give the opportunity to children, that even the “late-bloomers” will have the chance to
increase their neurophysiological capacity up to a normal level.
4
Note: not all parents who agreed his or her children to be tested did fill out the SES questionnaire that is why in
the end for the 126 CMT results only 92 SES-questionnaire was collected.
3
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free time. All tests and questionnaires were anonym. The results from CMT and SES data
were consolidated based on the birthdate of the child, the school they belonged to, and their
class.
3.2.2. Socio-economic status questionnaire [See Appendix 1]
The quantitative SES – interview is divided into four main sections. Each section had several
variables out of which the most significant ones were included individually into the
descriptive analysis and the regression analysis. The first one is the Data of the Child, which
has the purpose of collecting information about the anamnesis (or medical history). This
part’s questions focuses on the possible developmental deficits of the child, because in this
case the test for neurophysiological level (i.e., CMT) was expected to be biased and have a
significantly lower score than in case of no complications during pregnancy, delivery and
infancy. The last question from this section lists several symptoms, such as the delay of the
child’s motoric development (walking, talking), or other diverging behaviour (crying,
aggression). In child therapy programs, these symptoms are the most obvious signs of
neurophysiological delay. The aim is to see the child’s score on CMT test, and based on the
anamnesis decide whether the data has the possibility to cause biases in the research (meaning
the child has organic problems which was definitely not caused by the child’s environment);
in the case of a detrimental anamnesis, the data must have been omitted.
The second part focuses on the Family and household factors. This section groups the most
commonly used socioeconomic status measures, such as household income, education level of
the parents, and occupation of the parents. The question about family income – for privacy
reasons – do not ask for exact numbers; instead it offers an interval-response to the parents on
the scale from 1 to 11, setting the intervals in thousands of forints, the Hungarian currency
(see Appendix). The parent’s occupation level later was divided into five categories, starting
from unemployed or housewife (ranking 0) through sessional worker and vocational worker
(ranking 1 and 2) and professional worker or leadership position taker (ranking 3 and 4).
The third part of the SES inquiry is the section of Home and environment. It is another
effective way to determine a family’s socio-economic status based on their number of
functioning services (such as gas, plumbing or electricity), and the number of inventory they
had (such as mobile phone/capita or computer). This section also includes the number of toys
and books the child has on his own – once again in an interval-like response, where parents
could choose between 0-1 (scale 1), 2-5 (scale 2), 6-10 (scale 3) or 10+ (scale 4) options.
Other indicators measure whether the child has any extracurricular activity, and how often are
cultural events provided by the parents. The extracurricular activities have three categories,
where 0 is no extracurricular activity, 1 is only one type (only sport, only music etc.), or if the
activity was provided by school, and 2 is in case parents paid extra for one or more institution
outside of school. This section has the collection of different stimuli and provision that a child
can enjoy in his or her home environment.
The fourth part, Neighbourhood, focuses on the meso- environment, and how family
members perceive it. The quality of the road, or the safety of the area are also a sign of
welfare. In addition, the child’s time to go to school or whether he or she gets meal three
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times per day – including meat in every three days – are facilities that expected to influence
the child’s attitude and capacity towards education. Malnutrition, for example, can be
reflected in brain capacity and average grades of the child.
Apart from the SES test non-formal qualitative interviews have been carried out at every
school, mostly with the teachers and the principal. These data were useful for assuring, that
the answers for socio-economic status were indeed correct, otherwise they gave a good
impression about the schools themselves, and were included into the description of the
schools [See: Introduction of the villages]. In some cases, for example in the case of violence
against children, it was better to ask the children themselves, although at some institution the
teachers admitted themselves that sometimes they indeed slapped the child, or hit the child’s
head. Most teachers have visited the family of the children, therefore they could justify if the
answers for the questions were correct; in other cases, they could clear up some
misunderstandings or give me answers which parents could not answer. Their experiences and
opinions about working with “problematic” children and their stories about the families of the
children were valuable additional information source, even if they did not appear in the final
data analysis section.
3.2.3. The Condition and Movement Test (CMT) [See Appendix 2]
The other measure that tested children’s individual neurophysiological maturity level is called
Condition and Movement Test (CMT). The test was developed by Dr. K. Lakatos in 1999,
and later was acknowledged by Hungarian academic institutes as a proper measure for
detecting school-readiness and children’s motoric, psycho-cognitive and social capacity
(Lakatos, 2005 and Lakatos, 2006).
CMT has 5 subparts, each one examines different area of neurophysiological functions, but
these functions are connected to one another, therefore it was possible to work with their
mean score. This document has no capacity to explain the subparts in details, therefore it will
only introduce the key concept behind those sections that were separately used in data
analysis.
The research focused on those children who had specific neurophysiological delay. By
definition specific neurophysiological delay means the developmental problem of certain
nervous system parts that cannot be explained in terms of intellectual retardation, known
medical history or extreme adverse environmental conditions. Children who have specific
neurophysiological delay are seen as healthy, but endure certain symptoms which signal that
their nervous system diverges from optimal state. Condition and Movement Test investigates
three basic function of the brain by putting children on trial where the symptoms can be
revealed. These three areas are the primitive reflex profile (CMT subpart 1), the tactile
sensory system (CMT subpart 4), and the motoric - control, and cognitive functions (CMT
subpart 2, 3 and 5).
Developmental experts believe that child development follows a hierarchical path (Ayres,
Ginger Grass, & Schools, 1980; Kiphard & Schilling, 2007). Lower level - or instinctual functions need to work well in order to let higher – or cognitive - functions work properly.
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Lower level functions are the one that are “built in” or else are “genetically programmed”,
and serve the surviving of the child. Any new-born possess certain set of reflexes, that help
him maintain life functions: these are for example sucking, grabbing hard the offered object,
or turning the head to the opposite direction in case of tactile impulses on the face (Schott &
Rossor, 2003). However, as children mature, their primitive reflexes are expected to disappear
and let the conscious regulatory system take over the control (Zafeiriou, 2004). The more
developed the brain is, the better it can regulate motoric (and emotional and attentional)
functions, therefore if someone touches the face of an older child, it will not be a reflex, but a
very conscious decision if he turns away, but also if he lets his face put. In case primitive
reflexes remain, the conscious regulatory system does probably not work well; these children
act rather instinctually than consciously, that deprives them from many developmental
possibilities (e.g. forcing its’ head to stay put can cause his discovery on recognizing the
person who touches him). Remaining primitive reflexes deprive children from discovering the
world around them, and that leads to a narrowed cognitive capacity. The other ability that is to
receive external impulses is possessed by children already in the prenatal period, and their
sensory system continuously monitors the environment after birth. It is important that all the
senses work perfectly, because otherwise the stimuli could not force the brain to process
information and create the responsive neural pathways. Sensory system has seven senses –
olfactory, visual, auditory, gustatory, tactile, vestibular and proprioceptive – that are the basis
of the sensory integration process; children’s cognitive intellect can be derived from the
responsiveness of their senses (Williams & Shellenberger, 1996).
The first and fourth subpart of Condition and Movement Test reveals if children have organic
problems on the low level of central nervous system. In case of primitive reflexes (CMT
subpart 1) the test creates different impulses that provoke primitive reflexes for an answer. If
the child has complete consciousness and his regulatory system works fine, the reflexes
should not appear during stimulation. The sensory system test (CMT subpart 4) includes
tactile exercises,5 where children have to close their eyes and replicate touches on their face
and hands. The more precisely the child can copy these tactile impulses, the higher will be the
score. In the present study, the joint scores of subpart 1 and subpart 4 were used to express
delay of lower neurophysiological level. In case children scored lower than 50% on these
two areas, it was likely that they had serious developmental problems that were caused either
by genetic failure, medical condition or extremely adverse environmental influence. These
children were not targeted by the research, as their problems arose from rather extreme
reasons; and therefore were taken out from the dataset. The optimal level of the joint subpart
1 and 4 score was above 75%. In case the scores reached 50-75% the child had
neurophysiological delay on the lower part of the nervous system. In this document the
name for the joint (mean) scores of CMT subtest 1 and subtest 4 is called ONCD scores
(Organic Neurophysiological Data).
As skin provides the largest area for receiving impulses, and some parts of the body – hands, feet, and mouth –
has even larger cortical representation area in the brain than other parts; it has sufficient opportunities to test how
the child’s sensory system works.
5
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The 2nd, 3rd and 5th subtests investigates the motoric – control and cognitive functions of the
child. The three subtests all measure higher level of the nervous system; such as motoric
regulatory system (subtest 2), body image and laterality (subtest 3) and long term verbal and
short term visual-audio memory (subtest 5). If a child faces a new exercise, these are crucial
skills to be succeeded. Motoric regulation, body image and laterality are needed for
controlling the body so that he can copy new exercises; while short and long-term memory is
important for following instructions. In this document the name for the joint (mean) scores
of CMT subtest 2, subtest 3 and subtest 5 is called PNCD scores (Performing
Neurophysiological Data). Children who score above 75% are also expected to have good
results in school, because in this case no organic problems hindered the child. Between 5075% the child had lower potential to achieve good results, because in this case his motoric
executive functions did not perform age-expectedly. Problems in motoric executive function
could have been associated with other functional regulatory failures including emotional and
attentional regulation.
3.2.4. The grades as measure for children’s school performance
The result of grades was given by the mean of the child’s first semester performance
(September – January). All students take exams in the end of this semester, to encounter what
they learnt during this period. The subjects in 3rd and 4th grades were: Literature, Grammar,
Mathematics, Environmental science, Art, Technics, Music, Gymnastic and Foreign
Language. To this grade each child got a score according to his Behaviour and his Diligence.
Grades were rated from 1 to 5, where 1 meant the lowest grade and 5 meant the highest.
Although the schools were different, in Hungary it is centrally specified what should be in the
curriculum, therefore the grades were a good base for comparison.
3.2.5. SES and CMT – The theory behind data analysis
The connection between Socio-economic status level and Condition and Movement scores
had straightforward theorization. In the Introduction and Theoretical framework sections,
many examples were presented proving that low socio-economic status accumulates certain
factors that can affect negatively the health and cognitive development of the child. The aim
of this document’s data analysis was to test whether low socio-economic status indeed
influences significantly and negatively children’s neurophysiological maturation process. In
the first part of the data analysis (SECTION I.) the different socio-economic status factors
were individually compared to children’s individual CMT scores, and the ones that showed a
pattern with CMT were included. The factors that seemed to have the highest – positive or
negative - correlation with CMT scores then were included into four different regression
models, because the thesis wanted to figure out both the correlation and the causality between
SES and CMT scores. For finding out this, the SES factors have been regressed on every
child’s individual CMT score. This part gave answer to the first research question. SECTION
II. gave answer to the second research question. To investigate the second research question,
on how children’s neurophysiological delay might affect school performance, this part
collected children’s grade, and regressed their individual PNCD score along with other socioeconomic variables.
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4. Main findings and data analysis
4.1.

Sample characteristics

From the total of 126 children who participated in the test, 92 families cooperated by filling
out the SES questionnaire as well6. The majority of the children reached the critical level on
the CMT tests (between 50-100%), no extreme outlier has been noticed except for a few cases
from Village 5. 7 The summary therefore proved that the whole sample mainly had
children who did not have problems with their organic neural system on a deeper level,
and that the problems were not caused by genetic or external problems. After checking
the ONCD (CMT subtest 1 and 4) scores of the children, three individual had to be eliminated
from the sample; these children did not reach the minimum required 50% neither on ONCD,
nor on PNCD sub-exercises. All the three children came from Village 5, which was rather a
school for children with special needs, although the institution called the examined children mostly because of family situation – as extremely disadvantageous (3H) children, and not
children with “special needs”. Therefore he final sample size is 89 children.
4.1.1. Introduction of the villages
The targeted regions had either rural profile, or were positioned far away from the centre and
the capital of Hungary. This is an important criterion, that at least half of the schools should
have children with deprivation and multiple deprivation, 8 because these qualifications
corresponded to low and extremely low socio-economic status. Deprived or multiply deprived
families were mostly living on social support, were unemployed or seasonal workers, with no
sufficient income, had high number of children, and poor living conditions.

6

The non-responding parents had various reasons for not filling out the questionnaire, most of them realized that
it did not have any serious consequence regarding their children even if they refuse to fill it out, and therefore it
was not worth for them. The highest respondent rate came from parents who had a good relationship with the
school, especially if they respected the teacher who asked them to fill out the questionnaire. The method of
advertisement was different: some schools did not have the budget to print out the papers in advance, and for this
reason I had to ask the children to make their parents answer within one or two days. Other schools gave out the
questionnaires in advance, and highly recommended to children to bring it back as soon as they can. These
schools introduced me in front of the class, enlighten the children about my work that animated the students, and
made the impression that “skipping class and doing the test” is indeed very desirable, they therefore insisted
more firmly at home for the parents to fill out the test.
7
Village 5 dataset only had children who did not reach the optimal 75% neither on ONCD, nor on PNCD scores,
also it included the 3 lowest ONCD results, where children scored below 50% on both ONCD and PNCD. Two
children had multiple neurocognitive delay symptoms (delay of crawling, delay of walking, delay of speech),
one of their father left the mother during the pregnancy period causing the mother high stress, and the third child,
who did not have neurocognitive symptoms got hit by a car during childhood. As an addition, these children’s
families all had low socio-economic status regarding the high number of children in the family, the low
occupational level of the parents, the low income and lack of services. These children who were therefore
showing early symptoms of neurocognitive problems did not have the effective environment which could help
them to overcome these disadvantages, and they scored the lowest on the test.
8
Children were classified extremely disadvantageous, if an addition to their poor economic environment they
were raised by single parents or foster parents due to orphan hood or family violence.
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In total, six schools agreed to participate from two regions and five different settlements, their
name later in the statistics will be mentioned as Village 1-6; below, a summary describes their
main characteristics. The two regions were situated in southern-Hungary, within the county of
Baranya and Csongrád. In Table 1, the sample is divided by Villages and gender.

Table 1: Summary of examined children divided by village and gender

Code of the school
01 – VE
02 – SO
03 – SM
04 – SZ
05 – SL
06 – KD
SUM
TOTAL

4.1.1.1.

Number of children examined
Boy
Girl
16
6
8
6
8
3
7
9
3
3
6
14
50
42
89

Village 01 – VE

The village lies in a remote area of Baranya, approximately 30 minutes from the closest city
by car. The quality of the road and the buildings is in relatively good shape, the municipality
is joint with another neighbour village. Job opportunities are low, most people got an
opportunity outside of the village, either in the larger and quite prospering village nearby, or
in the city. There is an ongoing conflict between the people of the village and the minority
Roma people, who “used to live in the forest, and there was no problem with them till, but
then the government ordered them to move to the village”. People from the village claims that
these people who were living on the same road downtown are only living out of welfare, and
that they usually has “more children that they could afford”; their family situation is also
complicated in many cases. Indeed, after paying a visit at the road downtown it is clear that
most houses lack basic services, such as gas or electricity, although some places has television
before actually having a rooftop [see Figure 2]. Children has the possibility to go kindergarten
and school up to 8th grade in the village; afterwards it is possible for them to continue their
education in the city. The school and the kindergarten are in the centre of the village, easy to
reach for everybody. I examined both 3rd and 4th graders, who had an average 15-20 members
in the class.
The school has relatively young and strict teachers, who seem to have a good and not-soformal behaviour to the students. The school offers extracurricular activities, such as
handcraft, choir or sport, in which many students participate. Classes end usually after 1:30,
after which students has the possibility to stay in school and prepare their homework with the
help of the responsible teacher, or practice exercises. In the school there is one special staff
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member 9 who has extra courses with children who needed special help to their variant
academic problems (logopedic, dyslectic or hyperactive behaviour). The teacher admitted,
that “it is very hard to focus on more types of problem within the same course”, and that she
“didn’t feel it effective this way, especially because every child would need a personal teacher
during class, who would be able to help them”.
The children has the possibility to eat three times at the school, out of which one time a
proper meal with soup and meat is provided. The school did invest into the enlargement of
the sport hall, which now has modern sport tools, and has two computer rooms with sufficient
computers for each class, and internet access.

Figure 2: Village 01 - VE (Source: D. Baracs, teacher of Village 1 school)

4.1.1.2.

Village 02 – SO

Village 02 – SO provides higher life quality to its owners. The settlement is the third most
populated from the whole sample, only 15 minutes to the city by car. Work opportunities
occur both within the village and nearby the village too. The work opportunities are mostly
vocational, but some institutes, like the culture house, the school or the touristic centre offer

9

According to the Hungarian regulation each school should provide a staff member who has expertise on child
psychology and special needs.
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professional career for many people. Roads, houses and services are in good shape, and the
whole village does a well-cared impression.
Here too, the school is located in the centre of the village [see Figure 3; high left]. The
number of students in class is high with approximately 18-25 students in each class. The
infrastructure is modern, the school made several investments in the past few years, therefore
had an extended computer room and an open library. From this school only 4th graders have
been examined. The professor and the director explained me that no children with 2H or 3H
visited the examined class10, and their number was very low in the whole institute. The school
provides the basic 8 year education, after which children usually go to study in a high school
or vocational school in the city. Extracurricular activities, such as language, sport, art or
music are available for children, although many parents prefer to subscribe their child to an
institute outside of the school.

Figure 3: Village 02 - SO (Source: own edition)

4.1.1.3.

Village 03 – SM

Village 03 is 20 minutes by car from the capital of the region. The village used to have a
mining profile; after closing the mine unemployment stroke and it was still a focal problem.
The village spread in the hills, and has several parts close to the city centre in a good state,
10

See in Sample characteristics the explanation of 2H and 3H
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while in other parts houses are in a poor condition with no basic services. Job opportunities
are mostly seasonal, most people who can afford a car or a bus find job opportunities in the
city, but unemployment and welfare-support is mainly dominant.
Village 03 has also conflicts towards minorities. There are two big “ghetto” on the top of the
hill, separated from the village itself, where mostly Roma people live. These settlements are
rarely visited by other people, has no services, and has a very bad repetition in the village
centre. High number of children of the school come from this area, therefore the school has
precisely 2H and 3H profile. Teachers did warn me about the possibility of “getting lice in
case I will be too much around the children”, and one explained me that “it is usual that
children come to school, and cockroaches climb out of their bag”, referring to the hygiene of
some families. When I asked what teachers thought the main profile of the school was the
headmaster replied: the food. She explained how for some children school and it’s free menu
is the only possibility to have meals three times per day, because families do not earn so much
to cover all the expenses for all the children.
The school do not have a sport hall or a computer room – computers were on the floor – and
teachers seemed enervate, complaining that “there were many problems with the children”.
Some methods they were using in classroom are quite progressive, it includes for example
many group task with different roles – leader, time and material responsible, summarizer sorted out to pupils; this method so far was not used widely in the traditionally frontal
Hungarian education system [see Figure 4].
Both 3rd and 4th class has a low number of children, and here was the first time that a strong
parental objection forbid me to test the majority of children from 4th grade. According to the
teachers mostly “problematic” children who “definitely had some extreme behavioural issue”
and came from extremely disadvantaged families had parents who refused to fill out the SES
questionnaire, and some strictly forbid the teachers to let their children undergo any test. This
attitude explained a lot about how low disadvantaged families trust in the educational institute
and their professors; parents were afraid that if their child will score low, the family has
negative sanctions coming from the state or from the school. Negative sanctions from their
point of view included professional help to their child which they could not afford, special
examinations regarding the child’s physical and psychological state, and the enforcement of
special treatment; in case parents will not follow these orders they could have been cut on
regular child support. None of them was true of course, or at least not in a drastic way parents
imagined, but this lack of trust had a slight bias on this sample, because children I examined
in the end were not the most risked students according to the professors.
The school do not provide extracurricular activities apart from the afternoon care where
students usually write their homework and play in the garden.
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Figure 4: Village 03 - SM (Source: own edition)

4.1.1.4.

Village 04 – SZ

Village 04 is actually a sample collected from a city school in Csongrád County. The city is
the centre of the region, with high services – including hospital and several universities - ,
public transportation and various job opportunities. The children from Village 04 attend an
average public school which has modern inventory and high number of students per class (2028); in fact there were double classes for each year (class A and class B) due to the high
amount of students. The school offers various extracurricular activities and organizes local
academic and sport competitions. Children come from different background, but none of the
participants has 2H or 3H, and only one child was diagnosed with attention disorder (ADHD).
In this sample only 4th graders were involved.
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Figure 5: Village 04 - SZ (Source: own edition)

4.1.1.5.

Village 05 – SL

Village 05 is situated in the same city as Village 04, but has a profile of lower socio-economic
neighbourhood. Although the school did not mention this during our introduction, it mainly
has children with special needs, including mentally and physically disadvantaged children.
Many of them are adopted or are temporarily at foster parents, some directly come from
orphanage. Tests were made with both 3rd and 4th graders, and although the teacher never
mentioned any problems at the children, the test detected in three cases serious organic
problems.
Comparing with the other students here children has surprisingly high grades, probably
because teachers do not set high expectations. The size of the class is very small, only 8-12

31

students per class, and at the moment had two teachers per class – one regular and one trainee
who was having classes while the other one was helping her.

Figure 6: Village 05 - SL (Source: own edition)

4.1.1.6.

Village 06 – KD

Village 06 is the biggest village in size, located 20 minutes from the region centre. Regarding
services and road quality the village is positively involved into the spin-off of the city, the
infrastructure and the services are in good quality. Job opportunities are both provided by the
village and the city nearby. Despite the good opportunities the school where I examined 3rd
graders had a 2H – 3H profile; this was due because many children came from minority
families, and parents there had harder time to find proper job compared to other families.
The school had the same headmaster in the past 20 year, and this period give the benefits of
improved trust between her and disadvantaged families. This resulted, that I received the
second highest filled out SES questionnaires; according to the headmaster by now parents
learnt to trust in the school and its workers, and provide information in case they were asked
to. The school has mentor program, in which old students or other volunteers visit the school,
help younger children to solve their homework, and organize cultural programs with their
mentee. The school apply other cultural funds in order to provide class-excursions and
cultural activities to children whose families could not afford this otherwise.
The headmaster admitted, that disadvantaged families often do not provide sufficient hygienic
conditions to children, but also added, that she has better opinion about the Roma families, as
they “at least would never let starve their children, unlike some Hungarian families”.
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Figure 7: Village 06 - KD (Source: own edition)

4.1.2. The main pattern of the villages
When dividing the villages it was easy to sort them out into three categories [See Appendix
4]. Village 3 and Village 5 had the most disadvantageous children, whose families had low
level of education, occupation, and low income and service level. Children from this two
villages were categorized as low socio-economic status children. Village 1 and Village 6
were in medium socio-economic category, while Village 2 and Village 4 – with better
infrastructure, and mostly large variety of job opportunities with highly educated parents were pooled as schools with mostly high socio-economic status children.
When regressing children’s socio-economic status on their CMT score it was important to
discover how their environment influenced their performance. For this reason every
regression equation included a version where the low and medium SES village pools were one
of the regressors – to compare them how the results vary compared to the high SES village
children.
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SECTION I
4.2.

Individual socio-economic factors and CMT

The following chapter listed the most important socio-economic factors that – after graphical
analysis – seemed to have the highest influence on CMT scores. In the second part of this
section the most promising socio-economic variables were selected to be part of four different
regression models 11 , in order to reveal their level of significance on neurophysiological
maturation. For correlation coefficient results see Appendix 3.
4.2.1. Data of the child
The only measure from the child’s section which seemed to have a significant impact on
CMT scores was the variable of neurophysiological delay symptoms (nsymptoms). This
variable listed six different childhood characteristics which were – individually or
simultaneously - the diagnosis for neurophysiological delay. In Figure 8 it is visible, that
those children who showed any type of nsymptoms scored on average 6.21% lower on their
CMT than their symptom - free peers.
It was expected that despite the correlation of children’s nsymptoms and their CMT scores a
positive environmental influence – in our case high socio-economic conditions – will not let
the presence of neurophysiological symptoms significantly influence CMT scores in a
negative way. However, as other factors, such as gender, birth weight, or complication during
pregnancy, delivery or childhood did not show any clear pattern with CMT scores,
neurological delay symptom was the only variable which was included into the regression.
Nsymptoms was acting as a dummy variable, where the appearance of neurophysiological
symptom
was
0,
and
no
symptom
was 1.
Figure

8:

Neurophysiological delay symptoms and CMT

11

As most promising variables were highly correlated with each other, they could not be included into the same
regression model without losing their explanatory power; that is the reason for creating four regression models
instead.
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4.2.2. Family, household and environment
Income rankings and services were highly correlated with each other as well, which is why
they were not included simultaneously into the same model. The problem with services is that
in many cases the family did not have central or electric heating, because they were using the
old-fashioned stoves which were functioning with wood, but this did not mean lower lifestyle
as long as the stove functioned properly. Also families who were living closer to the cities
scored higher on services than families from rural areas, but this was not because of higher
income rate, but because of more intensive capital allocation around cities. In the graphical
analysis (see Figure 9) both income and service rankings showed a clear pattern regarding
CMT scores, therefore in different models, but both indicator were included into the
regression analysis.

Figure 9: Income, services and CMT

Parental education and occupation level both had a positive correlation with children’s CMT
score, however, occupation explained higher variance (R-square) once it was included into the
regression. By gender division mother’s occupation rank was more significant than father’s
occupation rank. The occupation of the father was highly correlated income level, as fathers
earned more than mothers, and on average they had higher occupational position, but this
information was already explained by income rankings; for this reason only the data of the
mother took part in the regression. In the sample the biggest gap was between mother’s
Occupation Rank 0-1 and Occupation Rank 2-4 regarding the CMT score of their children
[see Figure 11]. Rank 1, which meant seasonal worker had the lowest CMT score, even lower
than Rank 0 (housewife or unemployed). This is logical, as being a housewife or being
unemployed was not necessarily associated with low income. Mothers who could afford to
stay home with their children were in a privileged situation in which fathers were earning
enough to support the whole family. Also unemployment could mean a transition period in
which the parents are looking for a job. That is not associated neither low education level, nor
low income level. Seasonal work on the other hand did not require high educational level, or
high cognitive skills, and the salary which people received for this job had always the lowest
rank.
As Occupation Rank 0-1 and Occupation Rank 2-4 created two sharply distinguished groups,
in the regression occupation of the mother appeared in pool variables, where mworklow
meant Rank 0-1 and mworkhigh listed the other rankings.
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Figure 10: Occupation rank of the mother and CMT scores

Although the different ranks of the education of the mother has a clearly positive effect on
CMT, the significance of this variable was lost in other factor’s significance during regression.
The schooling of the mother was correlated with income, services and occupation, and
probably because there was causality between these variables, the schooling of the mother
was only as long significant as the regression did not have more than 4 regressors. The
schooling of the father only had an effect if the father had at least 3 years of university and
gained a Bachelor degree. The education level of the father was not highly correlated with
his occupation level, which could also hint, that there are more job opportunities for men
regardless their education level, if we compare them to women.

Figure 11: Education of the mother and CMT scores
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4.2.3. Inventory and activities of the child
Important relationship existed between children’s CMT score and their various activity types,
such as the most often occurring language, sport, music, dance and drama. Regarding whether
children have no activity at all (EC0), or if they have extra courses at school (EC1) or their
parents find it important to subscribe and finance them in a different institution (EC2), their
CMT score changed.

Figure 12: Children's extracurricular activity type and CMT scores

The number of toys and books also had a positive effect on CMT scores, and while number of
toys had diverging CMT result, the number of books showed clear positive correlation.
Probably it is because having toys does not necessarily mean that the child regularly uses it or
plays with it, also while books usually have one function, the meaning of toys can vary from
playing videogames through playing with the football or complete a strategy game together
with the family [see Figure 13].

Figure 13: Nr of toys and CMT scores
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Summarizing this chapter, it is clear that CMT is positively correlated with different socioeconomic variables. The most important of these were occupation rank of the mother, rank of
income, services, and the child’s extracurricular activity and book (or toy) ranking; these
variables were the key regressors of the models in the following chapter. Child’s
neurophysiological delay symptoms, such as delayed walking, talking or diverging behaviour
also seemed significant, and therefore were included into the regression.
4.3.

Regression analysis

4.3.1. Regression models and results
In the model creation, an important aspect was to include those main variables that seemed
the most significant from the descriptive analysis section (Data of the child, Family and
household, Home and environment, Neighbourhood). Two types of regression were made
with each model (A. and B.), the second version always included the pools of the villages that
were decided based on their joint socio-economic status,12
Table 2: CMT regression equations on socio-economic factors
R1. CMT = β0 + β1Nsymptoms+ β2Services + β3Nrofbooks + β4Typeec + error

[1/a]

CMT = β0 + β1Nsymptoms+ β2Services + β3Nrofbooks + β4Typeec +
β5Poolvillage1 + β6Poolvillage2 + error

[1/b]

R2. CMT = β0 + β1Nsymptoms+ β2Rankincome+ β3Neindex+ β4Typeec +
error

[2/a]

CMT = β0 + β1Nsymptoms+ β2Rankincome+ β3Neindex+ β4Typeec +
β5Poolvillage1 + β6Poolvillage2 + error
R3. CMT = β0 + β1Nsymptoms+ β2Mworklow+ β3Nrofbooks + β4Cultactivity +
error

[2/b]

[3/a]
[3/b]

CMT = β0 + β1Nsymptoms+ β2Mworklow+ β3Nrofbooks + β4Cultactivity +
β5Poolvillage1 + β6Poolvillage2 + error
R4. CMT = β0 + β1Nsymptoms+ β2Services+ β3Mschool + β4Nrofbooks +
error

[4/a]
[4/b]

CMT = β0 + β1Nsymptoms+ β2Services+ β3Mschool + β4Nrofbooks +
β5Poolvillage1 + β6Poolvillage2 + error

12

The villages were compared based on the following socio-economic factors: services, income ranking, inventory,
neighbourhood index, schooling and occupation level of the parents, Nr of toys, Nr of books, extracurricular activity type.
The villages received a rank for every SES factor (0 for the lowest two villages, 1 for the middle two villages and 2 for the
highest two villages) Summing up the ranks it gave the low and medium socio-economic status pools (Low SES Pool1 =
Village 3 and Village 5; Medium SES Pool 2 = Village 1 and Village 6). (See Appendix 2)
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Summary
The four models revealed that certain socio-economic factors significantly influence
children’s CMT scores. One of the most important factors are the number of books, type of
extracurricular activities, neurophysiological delay symptoms, income of the family, and the
occupation of the mother. Furthermore, the result suggest, that children who were living in
more deprived settlements had significantly lower CMT scores than their peers with better
socio-economic condition. Children’s neurophysiological level was also highly influenced by
the socio-economic status of the villages where they lived.
This evidence seems to support the first part of the hypothesis, and gives an answer for
research question 1. : Children living in low socio-economic environment are more risked to
endure neurophysiological immaturity, as a specific development delay.
Table 3 summarizes the results. The two variables which always showed high significance
were number of books (nrofbooks), and neurophysiological symptoms (nymptoms) of the
child. It was an interesting result, which would require more investigation why children who
owned more books had then better performance on CMT, compared to their peers. Perhaps
families who bought books for their children were more likely to be reading themselves,
which was clearly an intellectual activity, the one that needed several skills listed in CMT,
such as proper sensory system, well-functioning, task focus and proper attention capabilities.
Books however were not the reason why children scored high on CMT level, it was rather
because of why books were in the house in the first place, signalling an intention of the
parents to foster the children’s education.
The significance of neurophysiological symptoms was always lower once the model included
a variable of the parents.13 Children with symptoms always had lower CMT level, but this rate
could be modified by environmental drivers, ensuring that children who had handicaps were
not determined to have neurophysiological delay.
Out of the three variables that reflected the economic situation of the family services
(services) was not significant at all. Income ranking (rankincome) seemed a better predictor
on children’s socio-economic status, and showed significance on CMT on 0.05 level. The
variable of mothers with low occupation ranking (mworklow) was also significant on 0.05
level, meaning those children whose mother did not have a job, or had low occupation rank
performed on average -4.03% worse on the CMT test.
The education of the mother (mschool) surprisingly did not come out as significant in Model
4. This could mean several things, one for instance could reflect the low-quality education
system of the country, where high educational status does not increase the welfare of the
families, and therefore does not make them able to provide sufficient environment to their
children. For example the family’s cultural activity with the child had higher significance (on
a 0.1 level), and reflected perhaps better the cultural stage where the family was. Other reason

13

In this case the low occupation pool of the mother (mworklow) or the schoolings of the mother (mschool)
were the variables included into Model 3 and Model 4)
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could be because of the small sample size, or that the explanatory power of mother’s
education level was taken over by other, highly correlating variables.
The index for neighbourhood (neindex) showed no significance. This does not mean that
neighbourhood had no influence, but perhaps the variables – such as the state of public
lightning or the safety of the area – did not reveal the real dynamics and social connections of
the settlement.
Interestingly, the low socio-economic status villages (Poolvillage1 = Village 3 and Village 5)
showed the highest significance in the models. In case a child was the member of Village 3 or
Village 5, the CMT scores were lower by -4.94% to -8.45% on average compared to high
socio-economic status villages (Village 2 and Village 4). Children from medium socioeconomic status villages (Village 1 and Village 6) did not show high significant difference
compared to high socio-economic status, but still had lower CMT level in every regression
model.
Summary
The four models revealed that certain socio-economic factors significantly influence
children’s CMT scores. One of the most important factors are the number of books, type of
extracurricular activities, neurophysiological delay symptoms, income of the family, and the
occupation of the mother. Furthermore, the result suggest, that children who were living in
more deprived settlements had significantly lower CMT scores than their peers with better
socio-economic condition. Children’s neurophysiological level was also highly influenced by
the socio-economic status of the villages where they lived.
This evidence seems to support the first part of the hypothesis, and gives an answer for
research question 1. : Children living in low socio-economic environment are more
risked to endure neurophysiological immaturity, as a specific development delay.
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Table 3: Regression of CMT on socio-economic status variables; Trial 1-4

Variables
nsymptoms
services

R1. A.

R1.B.

-4.1211
(0.022)**
0.1585
(0.781)

-3.3066
(0.063)*
-0.1297
(0.826)
3.6966
(0.007)**
*
1.2933
(0.322)
-7.4494
(0.007)**
*
-4.1317
(0.043)**
0.3384
8.67

nrofbooks

4.3214
(0.002)***

typeec

2.4369
(0.058)*

Poolvillage 1

-

Poolvillage 2

-

R2
F

0.2916
10.26

R2.A.

R2.B.

-5.0305
(0.008)***
1.0051
(0.014)**

-4.0312
(0.032)**
0.5169
(0.235)

neindex

-0.1449
(0.514)

-0.1910
(0.376)

nrofbooks

typeec

3.9031
(0.002)***

2.5154
(0.058)*

cultactivity

1.3654
(0.065)*

Poolvillage
1

-

-8.4511
(0.006)***

Poolvillage
1

-

-4.4021
(0.050)*
0.2919
6.91

Poolvillage
2
R2
F

Variables

nsymptoms
rankincome

Poolvillage
2
R2
F

0.2377
7.70

Variables

nsymptoms
mworklow

R3. A.

R3.B.

R4.A.

R4.B.

-3.7308
(0.039)**
-4.0357
(0.020)**

-3.3376
(0.064)*
-0.2.5529
(0.190)

-3.7536
(0.038)**
0.3799
(0.543)

-2.9381
(0.101)
0.2127
(0.738)

mschool

0.6727
(0.339)

0.0776
(0.914)

1.0375
(0.167)

nrofbooks

4.6046
(0.001)***

3.9344
(0.005)***

-4.9481
(0.074)*

Poolvillage
1

-

-7.0997
(0.010)**

-3.1673
(0.141)
0.4335
10.95

Poolvillage
2
R2
F

6.4683
5.6709
(0.000)*** (0.000)***

0.4203
15.14

Variables

nsymptoms
services

0.2765
9.31

-3.9376
(0.062)*
0.3191
6.917.79

Note: With coefficient and p-value (in parenthesis), where 0.1 > (p-value) express small significance (*), 0.05> (p-value) express significance (**) and 0.01 > (p-value) express high
significance (***)
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SECTION II.
4.4.

PNCD test and school performance

The second research question stated that neurophysiological maturity level will relate to those
skills that Condition and Movement Test measures, and that it will influence children’s school
achievement. For this reason the grades have been regressed on CMT test part 2, 3 and 5
(PNCD score) along with other variables.
The grades 14 and the CMT score showed a positive correlation [see Appendix 3] on the
descriptive analysis. At 3rd and 4th grade children usually have high results on the 1-5 scale;
here the lowest average was 2.36 [see Figure 14].

Figure 14: Grades and PNCD score

4.4.1. Regression models and results
Table 4: PNCD regression equations on grades

R1. grades = β0 + β1Pncd + β2Mworklow + β3Rankincome + β4Nrofbooks + [5]
β5Neindex + β6Typeec + β7Poolvillage1 + β8Poolvillage2 + error
R2. grades = β0 + β1Pncd + β2Mschool + β3Services + β4Nsymptoms + β5Neindex [6]
+ β6Typeec + β7Poolvillage1 + β8Poolvillage2 + error
The two models - where the variables were selected based on their expected influence resulted with highly significant PNCD scores, which was the proof that the 2nd, 3rd and 5th part
of the CMT test was indeed measuring certain skills of the children that were important in
school performance. Socio-economic variables such as income level or the occupation of the
mother had higher significance in the case of grades than the case of CMT, which aligned
with results mentioned in the theoretical framework.
14

Village 5 results were omitted from this part of the analysis, because at this institute teachers gave
irrelevantly high grades on quite low performance. As the school had mainly special children -the majority of
the children had paper about dyslexia/ dysgraphia/ dyscalculia-, the expectation towards students was low-set,
and this influenced grading.
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Surprisingly, extracurricular activities and the number of books played no significance in the
grades of the children. This was one of the biggest difference between the CMT and grade
regression; also a proof that CMT and school grades were measuring different types of skills,
even if the part what CMT was measuring – namely the neurophysiological maturity level of
the child – was highly responsible for school performance as well.
Table 5: Regression of grades on PNCD and socio-economic status variables; Trial 1 - 2

Variables

R1.

Variables

R2

Pncd

0.02507 (0.002)***

Pncd

0.0315 (0.001)***

Mworklow

-0.6183 (0.001)***

Mschool

0.0707 (0.291)

Rankincome

0.0744 (0.009)***

Services

0.0778 (0.161)

Nrofbooks

0.0097 (0.942)

Nsymptoms

-0.3148 (0.050)**

NEindex

-0.0095 (0.573)

Neindex

0.0110 (0.575)

TypeEC

-0.1845 (0.099)*

Typeec

0.309 (0.259)

Poolvillage1

0.1246 (0.597)

Poolvillage 1

0.3097 (0.307)

Poolvillage2

0.0582 (0.735)

Poolvillage2

0.1852 (0.377)

F (8,42)
R2

11.18
0.6243

F (8,42)
R2

5.96
0.4424

Note: With coefficient and p-value (in parenthesis), where 0.1 > (p-value) express small significance (*), 0.05> (pvalue) express significance (**) and 0.01 > (p-value) express high significance (***)

Summary
The two regressions proved that children’s score on PNCD part had high significance in
explaining their academic achievement. This test was also a proof, that children who have
specific-neurophysiological delay will more likely perform low in school, compared their
peers who possess an optimal level of neurophysiological state.
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5. Discussion and general conclusions

Source: Pawel Kuczynski, Wordpress.com, 2013
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One of the illustrations of Pawel Kuczynski shows a man, who – instead of using the only
source to escape – destroys his last chance for freedom. The ladder was sacrificed, because
the man had no choice, he could not think further than his most urgent need; that he was cold,
and without the ladder’s spoke he would have died instantly. When talking about poverty, this
illustration is one of the best representation, because it illustrates how people living in poverty
have no choice to escape; in order to survive day after day they are forced to live up their
resources and their tools which were meant to provide a better life for them. And this is the
illustration of poverty as a multi-dimensional problem, which cannot be defeated by simply
showing the way out; people need to be empowered, so they can have the chance to use the
way as it was meant to use.
In this section, the main results from this thesis are summarized and interpreted. Similarly to
Kuczynski’s picture, the theory and the main hypothesis escalated around the fact that poverty
has more negative effect on the poor than it was known before. This document aim to raise
the attention that poverty takes away one of the most important ladder from the people, and
therefore for them the fight for a better life will be even more hopeless. This ladder is the way
how they think, understand the world around them, and figure out that the ladder, i.e.,
knowledge, is for escape, and not for immediate use.
As every research, this one too has its own limitations. By considering the strengths and the
parts which need to be improved, the discussion aims to make suggestions for further studies
based on the current theory. Finally, the main conclusions and recommendations summarize
the main findings, which have the highest potential to create the core of new development
initiatives and government early interventions
5.1.

Discussion and general conclusions

The aim of this study is to find the answer for how poverty influences the formation of human
capital; or more precisely the cognitive capabilities of children. The research used families’
socio-economic status for expressing poverty, a measure which combines many variables that
can describe children’s environment and everyday activities. Countless researches have been
already approached the question, how poor socio-economic status influences negatively the
cognitive development of the child, especially if the negative influences of SES meet the child
in the “critical period” (Hart & Risley, 2003; Heckman, 2006; D. Keating & Miller, 1999;
Ready, 2010), from social and health aspects (Coe & Lubach, 2003; Cynader & Frost, 1999;
Hertzman & Boyce, 2010). Assuming that a child born and grown up in the same, poor
environment, his main disadvantages were represented by two different models: the latency
model, which explained that certain negative influences that reach the child during the most
sensitive, “critical period” will cause long-term gradients that will be embedded into the
child’s biology and affect his health and cognitive skills in later life; and the pathway model,
which stated, that all the negative influences from the surroundings accumulate and alter his
human capacity. That is, if a child is born into disadvantaged circumstances that keep
occurring later in his life, the child is likely to have several drawbacks on his development
and health state.

45

The main specialty of this research is, that it attempt to discover how poverty influences a
very specific, but core human capital factor; namely the state of children’s neurophysiological
state. This function of the brain is responsible for many essential processes – such as sensory
and regulatory processes – which are crucial in children’s emotional, motoric and cognitive
performance; therefore children who have well-functioning neurophysiological state can
behave according to their age expectancy, which includes expectations towards their
capability of performing well in school. In case children were born healthy and did not have
genetic problems with their nervous system, it was hypothesised, that the not sufficient
experiences during the sensitive period and later during childhood is still able to create a core
gap between low socio-economic status children and medium – high socio-economic status
children.
89 students aged 9-12 from 6 different schools have been selected, and their
neurophysiological maturity level has been measured with the specific Condition and
Movement Test (CMT). The test was not only capable of measuring the children’s organic
neurophysiological delay, but also gave a data about children who performed above,
according or below their neurocognitive capacity.
Statistical analysis revealed that children whose neurocognitive performance was lower than
optimal - and therefore had problems with following instructions, coordinate large-and fine
motoric functions and performed poorly on verbal and visual memory tests - were more
influenced by their low socio-economic status, than children who did perform according to
their age expectancy. Children with optimal neurocognitive performances were more likely to
come from medium – or high socio-economic families, and even those children who had less
than optimal level of neurophysiological capacity performed better than expected if their
families belonged to the medium – or high SES cluster. Medium and high socio-economic
status families seemed to provide more opportunities for their children, who therefore were
able either to maintain their organic capacity, or to overcome their organic handicaps, and
function optimally.
Certain socio-economic factors seem to influence children’s cognitive skills. Different studies
already measured a variety of economic factors such as material and certain resources of the
child (Bradley & Corwyn, 2002) or social factors, such as parenting behaviour and
neighbourhood (Caughy & O'Campo, 2006; Eamon, 2005), which effect the cognitive
capacity of children. For example in the book of (V. E. Lee & Burkam, 2002) it is proved that
disadvantaged children start kindergarten with significantly lower cognitive skills than their
more advantaged counterparts, and that after placing them into segregated, low-resource
schools this initial inequality magnifies even further. The thesis could be seen as the
continuation of Lee and Burkham’s research, finding empirical proof that the absence of
economic factors - income ranking of the family occupation level of the mother – and social
factors – the number of books and toys the child owned, or the characteristics of
extracurricular activity he was assigned to – has negative influence regarding children’s
neurophysiological and neurocognitive capacity. Certain villages that belonged to the low
socio-economic cluster did also have a negative effect on children’s CMT scores, which let
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the analysis conclude, that the socio-economic status of the family and neighbourhood both
enables or hinders children’s potential.
These socio-economic factors contain information regarding their influence level. Just
because the mother has a higher ranking of occupation does not mean that her child
immediately perform better on CMT. Higher occupation can mean that the mother has income
that provides more security for the family. It could elaborate to the fact, that the mother
possesses certain level of skills on communication, cooperation and that through her work she
reaches to another level of social web that strengthen her social position. The rank of income
what the family has is also important not because of the income level itself, but rather what
services the family can buy for those income. It can be a better health service, foods that
contain higher nutrition ingredients, or help to the children through a paid tutor outside of the
school. Books and toys, and extracurricular activities are important, because the parents think
they are important - this reflects the parent’s attitude towards the child. If parents find it
important that the child will entertain himself that also means that they like their children to
spend valuable time, and learn to enjoy the benefits of books or increase their skills through
EC activities. The most important information is therefore what these factors include, what
they mean in reality, and how do they intervene into children’s development patter.
The research validated CMT test as a reliable predictor of children’s academic achievement
and organic maturity level. The test showed significant explanatory power in children’s
academic grades, and as it was expected, children’s CMT level turn out to be different
measure than children’s grade. In different regressions the same explanatory variables showed
diverging significance for CMT scores and grades. Extracurricular activities and number of
books for example showed now significance regarding grades, but were highly significant in
CMT regression. It let one conclude, that grades do not fully reflect children’s real
neurocognitive competence, neither reveals the real potential and handicaps of students. This
is a problem for several reasons, one is for example, that grades only show a small proportion
of children’s capability, and shadows other potential, but grades are the most significant
criteria regarding children’s future, at least within the Hungarian education system. Other
conflicting fact could be, that in case a child does not perform well from one or more subject,
it can be sentenced for more practice, or can be exempt for example from mathematics or
readings, because of “attention disorder”, “dyslexia” or “dyscalculia”. It is possible that the
child has simply an organic problem, which can be fixed with well-targeted therapy.
However, in these cases, the problem lies below the symptoms, and most pedagogic therapy
uses methodology to fix the symptoms, instead of fixing the core problem. In case for
example the child has dysgraphia, it would be reasonable to check whether the child has
problem with other, large-motoric functions, which could one conclude that in this case the
real problem lies in children’s motoric regulatory system, and would not practice writing
exercises with a child whose brain structure does not function well.
5.2. Strengths and limitations of the study
5.2.1. Strengths
Evoke new perspective on poverty effects

47

The research showed evidence that children who are at risk to suffer certain handicaps
because of their diverging neurological pathway structure are more likely to come from
disadvantaged regions and lower socioeconomic status. This new perspective of poverty fits
well the economic and health theories regarding disadvantaged people, but offers another
explanation about the complexity of the poverty circle by proving the damaging environment
of the poor, who therefore are exposed for higher risk regarding their cognitive - emotional
capacity.
The missing link: neurophysiological and neurocognitive maturity
Several studies already proved the existing relationship between socio-economic status and
cognitive skills (Heckman, 2006; S. Lee, Kawachi, Berkman, & Grodstein, 2003) or
aggression (Nagin & Tremblay, 1999). Other researches tried to link early development and
the subsequent well-being of population (D. Keating & Miller, 1999). What was similar in
these researches, that they explained the linkage between poverty and skill formation, but
omit the part how these linkages were created. Nagin and Tremblay agree that “the majority
of children from a poor community are not at high risk.” What the found an important
challenge was “Reaching the high-risk children within the poor community’s” (Tremblay,
1999). Yet they did not have selection methodology on how high-risk children could be
distinguished from low-risk children. In another research of (Tremblay, Masse, Pagani, &
Vitaro, 1996) they examined the future prospects of boys who behave aggressively, and
concluded, that “The boys who fail to learn alternatives to physical aggression are at very
high risk of many other problems: they tend to be hyperactive, inattentive, anxious, and not
prosocial”. Tremblay and his colleagues described aggression as a cause for hyperactivity,
attention disorder and antisocial behaviour. In the theory of neurophysiological maturation
these problems are the symptoms of diverging neural pathways, which affect the child’s
regulatory, sensory and motoric functions, causing inter alia aggression.
Accepting the concept of neurophysiological maturity can result a shift of paradigm in further
researches. One of this shift can be that, instead of researching the relationship between
poverty and cognitive skills or micro environment and aggression, from this on cognitive
skills or aggression will be seen as indirect consequence of the circumstances. Instead of
them the direct variable will become children’s and adults neurophysiological state. This
could simplify measurements, and based on the common variable allow an easier comparison
scale of different researches. The other benefit can be that if the concept of
neurophysiological maturity will be commonly used, certain development politicians can have
higher understanding of the environment’s influence on human capital formation, and they
can create better targeted policies for poverty elimination. Such thing could be for example
the implementation of child – development network centres that could provide early
development programs for children and imply regular screening tests so that even the most
disadvantaged – and therefore most targeted - families would be involved. This would require
serious fund – reallocation, as right now most of the professionals are either seriously
underpaid, or they cannot afford to work with those families that cannot pay the price for
specialized therapies. Parallel to this, more researches should be funded regarding the success
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of the various early child intervention programs, in order to carry out the best techniques and
increase the effectiveness of these therapies.
New research tool introduction
For being able to execute the Condition and Movement Test (CMT), I had to finish a 40-hour
long training, where theoretical and practical experiences were provided. CMT has been
accepted as a valid measure for testing children’s school maturity level through their
neurophysiological level (Lakatos, 2006). The benefits of the test are that it not only measures
basic neurophysiological and neurocognitive maturation, but 28 other sub-competence, such
as vestibular system, muscle tone regulation, short-term memory, simultaneous multichannel
attention etc. Using this test can create in-depth analysis on children’s competences, and
therefore provide valuable suggestions for future development strategies.
Valuable socio-economic variables for further researches
The thesis was a collection of more than 10 000 data, which provided opportunity for several
different analyses. Most of the variables which measured socio-economic status either turned
out to be significant, and therefore proved to be useful for future researches, or by being
insignificant gave good basis for further modification. The combination of socio-economic
status measures mostly depend on what area is the object of the research; this area can vary
from psychological through social and economic capacity. The focus theme of this
questionnaire was health, and neurocognitive development, therefore the main variables of
collected data can provide guidance for future researches conducted on this field.
5.2.2. Limitations
Sample size considerations
Although many results seem to support the hypothesis both through descriptive statistics and
regression, one cannot forget the relative small sample size. The thesis could rather be called a
pilot study, as within a relative short time it was very difficult to sample and measure more
than 100 children, yet the main problem was mostly how some parents did not cooperate by
filling out the questionnaire. Although it is possible, that only a certain type of parents refused
– or forget – to fill out the interview, is it more probable that those parents refused it on a
random basis, and therefore by not answering they did not cause severe bias in the sample.
However, it is likely that most of the results would have shown greater significance in case of
500 or 1000 children. For this reason, all results have to be treated carefully, and rather taken
as guidelines instead of solid proofs.
Sampling considerations
The selection of the sampled students did not happen randomly, as the selection was guided
through personal connections. Out of the many regions, only two and three sub region of
Hungary was involved into the research, therefore obviously some individuals had higher
chances to get involved into the sample as others. Also, some children could not participate in
the test, because their parents restricted them from it, or because they were not present on the
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examination day. This selection probably biased the sample, and created less heterogeneous
dataset. However, one should acknowledge the validity of the results, as most classes had
heterogeneous composition both regarding children’s socio-economic status and
neurophysiological state.

Socio-economic status variables
The most important aspect of creating the right socio-economic status measures was that
every variable should reflect the family’s economic and social reality, and theoretically can be
responsible for certain stimuli which could affect children’s individual neurophysiological
development. For example, the occupation ranking of the parents theoretically can explain the
intellectual level of the parents, which could be an example for the children, and also – based
on Hart and Risley’s word-gap study (2003) – could suggest certain level of verbal interaction
with the child. Similarly, higher income level, or the presence of services could also be
associated with a stable family welfare, which could make parents life less stressful, and
suggest that these parents probably have more relaxed time with their children.
Although these indicators were reasonably good representatives of socio-economic status,
they did not reveal the depths of main habits and interactions between the child and the family
members. From the perspective of the CMT results and children’s neurophysiological and
neurocognitive capacity the variables left large gaps of knowledge, because they indicated the
presence of certain resources (income, number of toys) or social practices (occupation of the
parents, cultural activities), but not the usage of these variables. For example the high
significance of the number of books on children’s neurocognitive performance was surely not
because of the presence of the books, but rather the attitude behind parents who found buying
books important, and evaluated books as value. The significance of certain variables however
is a very good basis for further researches where more exact questions could be asked from
families.
The assumption validity
The theoretical background of the thesis is built on the importance of “the critical period”,
which happens in very early years of the child. However, the sampling happened 8-10 years
after this critical period with the assumption, that the family’s socio-economic state conserved
the same characteristics as at the birth of the child. The data collection did not include the
changes of neither the family, nor the environment, although it was possible, that every
family’s situation became better or worse. For a more precise analysis it is recommended that
the questionnaire reveals the ongoing processes before, at and after the birth of the child; here
there was only one possibility for families to express big changes, when the interview posed
the question about whether the child met any stressful event during how childhood. In case of
for example sudden loss of welfare the parent had the opportunity to mention, and therefore
this data could have modified the outcome of children’s CMT score. However, there was not
enough resource to go so in-depth regarding the family’s socio-economic status constancy,
and the thesis relies on the assumption.
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The missing genetic influence
Lacking the sufficient tools and knowledge, this research did not focus on how the children’s
individual genotype influenced their outcome on CMT scores. This is an important factor,
because every child reacts differently on his environment, and steps on different trajectory
path based on his or her abilities. The genetic influence therefore only appeared in the
neurophysiological symptom coefficient – where the defects of the child could be caused by
genetic factors – and the error term of the regression. It is also very likely, that the omitted
variable caused noise in the final equation, and therefore the environmental effects must
always be taken as the intersect between an individual’s genotype and his environment.
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6. Conclusions and further recommendations
6.1.

Conclusion

Research question I - Are children with lower socio-economic status (SES) more risked to
suffer specific-neurocognitive delay than children with medium – high socio-economic
status?
The research showed evidence that children who live in areas with low-socio-economic
attributes are least likely to perform optimally on those tests that measured their
neurophysiological and neurocognitive maturation level, compared to their medium – high socio-economic status peers. From the sample there were more children from medium – and
high SES families who had an optimal level of organic and cognitive state, than children from
low SES families. Certain socio-economic factors – the rank of income, occupation level of
the mother, number of books the child owned, type of extracurricular activity the child had –
proved to be significant on the child’s neurophysiological and neurocognitive state.
Research question II - Are children who suffer neurocognitive and specific-neurocognitive
delay more likely to have lower performance in school, regarding their grades than
children who do not indicate this symptom?
Neurocognitive (PNCD) results had high explanatory power in children’s grades, and the two
variables showed high positive correlation. It suggests that an important connection exists
between children’s motoric regulatory functioning and their cognitive capacity, which could
give alternative explanation for children’s school performance.
Both research question had a positive affirmation, and for that reason the hypotheses seem to
be proven. Socio-economic status (SES) indeed, does have an impact on children’s
neurophysiological development, and the poorer conditions are more likely to create a
disadvantage in children’s cognitive skill formation. Those children that suffer specific
neurophysiological delay are more likely to have lower school performance compared to
their non-problematic peers.
6.2.

Recommendations for further researches and developmental practices

Further development of the research instruments
As it was previously pointed out, the modification of SES questionnaire could result better
understanding on human development processes, especially through investigating parent-child
interactions, family habits and leisure time. Condition and Movement Test has the potential to
reveal salient effects of poverty and other environment effects; continuing the research with
bigger dataset and more variables could be a strong basis for a longitudinal study that follows
children from young age until adulthood, and gain more knowledge on brain-regulated
functions and human competence.
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Emphasize early child intervention as part of development strategies
Although the document did not specifically deal with early child intervention, its results can
only be fully understood if one accepts the existence of a “critical period” and the importance
of early experiences and stimuli. Evidence shows that the investment in one’s early age has
higher return compared to later life, and many people only recognize the problem with the
child once he reached school age, which is too late to result significant improvement. Early
child intervention programs already exist, but their availability is only suitable for middlehigh income families, and due to the differing individual characteristics it would be wise to
conduct a comparison impact study to find out which methods are the most effective. Only
then could screening centres and therapies become key parts of government-supported
development strategies.
As brain is a highly plastic organ in the first few year of a child, the capacity of every child
could be improved up to an optimal level if researchers and politicians would recognize the
importance of early diagnostic and sensory-motoric therapies, so that no result like this
presented in this thesis would ever appear again, because all children would receive equal
chances in life regarding their neurophysiological potential.
Children on average spend 4-12 years of their lives in school, a large faith in educational
institutions is set by international development organisations, such as UNESCO and World
Bank. These organizations see education as one of the best tool of poverty reduction programs
across the world; this idea is also shared by governments who spend large amount of their
budgets for educational investments to improve access and quality (Bank, 2012; UNESCO,
2007). In case school performance is largely health-driven, and in case this health is risked to
be impaired by poor conditions, one could question the efficiency of those programs that
simply invest in education itself, but disregard poverty as an intervening factor on health.
Emphasizing that poverty cause specific neurophysiological development irregularity could
give a new perspective on development strategies. One of the most important outcome could
be the upsurge of early child intervention, as children’s capacity is mainly formed by early
experiences, and most child’s “basic neural capacity sculpturing” ends latest at around age 12
(Fanti & Henrich, 2010). Intervention programs on cognitive capacity or aggression reduction
after year 12 are often more costly, but least effective (see the experiment of Lipsey (1992)
Lipton, Martinson et al. (1975), Cunha, Heckman, Lochner, & Masterov (2006) and
Heckman, (2006)). Successful therapies across the world already exist to provide neurological
development for those who need it, but certainly not many people can afford it. These
programs are not widespread, and most receives only a little or no financial support from the
state. If poverty eradication will be the future focus of international organizations, early child
development should have bigger role more than ever.
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Appendices
Appendix 1 - The survey of socio-economic status
SURVEY
1. Data of the child
1. Date of birth (Year) (Month) (Day)
2. Birth weight of the child
…………………………………………………………………………………………

3. Gender of the child (Female) (Male)
4. Did any complication occur during pregnancy? (Stress, risked pregnancy)
Please, underline the correct answer!
Yes
No
If your answer for the previous question was “Yes”, please specify below!
………………………………………………………………………………………
5. Did any complication occur during delivery? (Premature birth, complications,
deoxygenation)
Please, underline the correct answer!
Yes
No
If your answer for the previous question was “Yes”, please specify below!
………………………………………………………………………………………
6. Did the child faced any traumatic shock between the ages of 0-3? (Serious
accident, tragedy in the family)
Please, underline the correct answer!
Yes
No
If your answer for the previous question was “Yes”, please specify below!
………………………………………………………………………………………
7. Did the parent/tutelary observe any of the following symptoms on the child
during infancy?
Please, mark the answer with an x! Multiple answers are possible.








The child started crawling later compared to his/her age expectancy.
The child started walking later compared to his/her age expectancy.
The child started talking later compared to his/her age expectancy.
The child cried a lot, or was an uneasy sleeper.
The child often had fit of rage, or was hard to handle.
The child moved too much, or was hyperactive
None of the above
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1. Family and household
1. Nr of people in the household?
…………………………………………………………………………………………
…..
2. Nr of breadwinner in the household?
……………………………………………………………………………..
3. Nr of children in the household? (Children are the members of the family below age
18)
…………………………………………………………………………………………………
……………………………………………
4. Please, indicate, who the head of the family is!
 Father
 Mother
 Grandfather
 Grandmother
 Other (In case you marked this
…………………………………………….

answer,

please,

specify)

5. Please, mark the net income of the family!
 0- 50 000 Ft
 50 001- 100 000 Ft
 100 001 – 150 000 Ft
 150 001 – 200 000 Ft
 200 001 – 250 000 Ft
 250 001 – 300 000 Ft
 300 001 – 350 000 Ft
 350 001 – 400 000 Ft
 400 001 – 450 000 Ft
 450 001 – 500 000 Ft
 500 000

Ft

6. Occupation of the father/Tutelary
……………….……..…………………………………………………………………
7. Occupation of the father/Tutelary
………………………………………………………………….……………………..
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8. What is the last school that the mother has graduated?
 Primary school (1-4 class)
 Secondary school (4-8 class)
 High school (8-12 class)
 Vocational school
 University graduate
 Master graduate
 PhD
 Other
 None of the above
9. What is the last school that the father has graduated?
 Primary school (1-4 class)
 Secondary school (4-8 class)
 High school (8-12 class)
 Vocational school
 University graduate
 Master graduate
 PhD
 Other
2. Home and environment
2. Nr of rooms in the residence
1. Place of the residence
 > 29 m2
 30-49 m2
 50-79 m2
 80-99 m2
 100-120 m2
 120 m2 <
3. The house is an own property
Please, underline the correct answer!
4. Please, select the services the house
possess!
 Plumbing
 Warm water
 WC
 Electricity
 Heating (central or electronic)
 Gas
 Internet access







Yes

1
2
3
4
5+

No

5. Please, select the electronic devices
and inventory the house possess
(Please, where the number is given, also
underline the corresponding answer)
 Land phone
 Mobile phone 1 2 3 4 5+
 Television
1 2 3 4 5+
 Radio

56

 Computer 1 2 3 4 5+
 Laptop
1 2
3
4
5+
6. Does the child has his/her own room?
Please, underline the correct answer!

 Car

Yes

1

2

3

No

7. Nr of toys the child owns!





0-1
2-5
6-10
10+

8. Nr of books the child owns!





0-1
2-5
6-10
10+

9. Does the child participate in extracurricular activities? (Sport, music, language,
dance, drama, handcraft etc.)
Please, underline the correct answer!
Yes
No
If your answer for the previous question was “Yes”, please specify below!
……………………………………………………………………………………
10.

Did the child participate in any kinds of cultural activities organised by the
family in the past…
(Cultural activity can be theatre, movie, museum, excursion etc.)
Please, select the closest date!






1 month
2-6 months
7-12 months
1-2 years
2 years+

3. Neighbourhood
1. Please, indicate the safety of your neighbourhood!
1 2 3 4 5 6
Not safe at all O O O O O O Very safe
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4+

2.

Please, indicate the quality of public lightning!
1 2 3 4 5 6
There’s no public lightning O O O O O O Public lightning functions
perfectly

3.

Please, indicate the quality of the roads driving to your home!
1 2 3 4 5 6
Very bad quality (cart-road)
O O O O O O Very good quality, wellmaintained

4.

Please, indicate the public transportation access to the closest city from your
home!
Very difficult to access
(Connection only twice/day)

5.

1

2 3 4 5 6 Very easy to access
O O O O O O (Continuous connection)

Please, mark the time which is enough for your child to get to the school!
 0-15 minutes
 15-30 minutes
 30-45 minutes
 45-60 minutes
 60 + minutes

6. Does the child has access for meal at school? (Pleas, only mark “Yes” if the child
also eats there)
Yes
No
7. Does the child has access for meal three times per day?
Yes
No
8. Does the child has access for meat at least in every third day?
Yes
No

Thank you for your patience and your answers!
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Appendix II. – The Condition and Movement Test (Fragment)
The following exercises were only examples from each section. In reality the different
subparts had more exercises that were grouped by the profile of the subparts.

Name
Exercise description

Possible mistakes

Possible mistakes

Name
Exercise description

Possible mistakes

Possible mistakes

PNCD measures

Name
Exercise Description

ONCD measures

Name
Exercise description

Primitive reflex profile (Subpart 1.)
Co – contraction test
The child sits on the skateboard. The examiner and the child grab
hands, and the examiner pulls the child for a few steps. Then
pushes the child back to his original place.
If the child is unable to have his hands straight either pulling or
pushing (or both) situation, or the child is unable to have a firm
posture, or loses his balance.
Tactile sensory system (Subpart 4.)
Tactile sensory test
The child closes his eyes, while sitting on a chair his both hands
lays on his knees. The examiner draws the following forms on the
child’s hand: I, N, S, O, X (right hand); X, O, S, N, I (left hand).
After each form the child has to replicate what he felt with his
eyes still closed. The drawings will always happen on the other
hand of the child.
The child did not feel anything, or did not feel it on the right hand,
or could not replicate the exact form, the replicated form is
significantly bigger or smaller than the original version, or it is in a
different position.
Motoric – control functions (Subpart 2.)
10 jumps forwards - backwards
The examiner introduces the exercise. He jumps 3 times forward
and backward over a line on the ground, while counting loud: One
– and back. Two – and back. Three – and back. Then turn to the
child and say: Now you have to do it three times, while your legs
are firmly closed.
The child does not realise that two jumps (forward and backward)
counts as “one”, he therefore jumps more or less. It is also a
mistake if the child does not jump evenly, if he disregards that the
jumps should be over the line, if his moves become clumsy and
his legs go apart.
Laterality, navigation (Subpart 3.)
Laterality
The examiner has a pen in his hands that is positioned exactly in
front of the child’s chest, in the middle. He asks the child to take
the pen into his right hand. After it happened, the examiner
opens both his arms, and asks the child to put the pen into his
right hand. When the child does it, the examiner asks: In which
hand of mine is the pen now?
The child mistakes the sides, or is unable to mirror himself
therefore choosing the wrong side of the examiner.
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Name
Exercise description

Possible mistakes

Rhythm and visual memory (Subpart 5.)
The rhythm test
The examiner asks the child to copy the rhythm he will show,
exactly how he showed it (two trials are needed to check if the
child understood the task). The examiner than has the following
rhythm (clapping with his hands on his knees)
Left – Right – Left Left – Right Right – Double legs hit the floor
The child mistakes the side, or mistakes the order, omits a few
element, changes the pace of the rhythm.

Appendix III – Correlation coefficient of socio-economic variables
Services
CMT
rankmwork
Fschool
nrofbooks
Typeec

rankincome
.4956
.5644
.4972
.3631
.2193

ncdsymptoms
- .3114
-

mshool
.4982
.2970
.5100
.3070
.3923
.2847

nroftoys
.1343
.3787
.2704
.0933
.4478
.1367

typeec
.2203
.3623
.2656
.1738
.4083
-

grades
0.4661
0.4460
0.6777
0.1376
0.3996
0.0402

Where > 4.5 = high correlation (red), 4.49 - 2.5 = medium correlation (yellow), and 2.49 > low correlation (green)
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Appendix IV – Socio-economic status comparison of villages
Table 6: Socio-economic factors sorted by villages

Village 1
Village 2
Village 3
Village 4
Village 5
Village 6
Table 8: Economic factors sorted by villages

Ser

Inv

Inc

0
2
0
2
1
1

1
2
0
2
0
1

1
2
0
2
0
1

Nei Scm Scf Ocm Oc
f
1
0
1
1
1
1
2
2
2
1
0
0
1
0
0
2
2
2
2
2
0
1
0
0
0
2
1
0
1
2

Nrt

Nrb

Tec

1
2
0
2
0
1

1
2
0
2
0
1

1
2
0
2
0
1

SUM

Rank

9
20
1
22
2
12

Medium
High
Low
High
Low
Medium

Table 7: Parental education level sorted by villages
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Table 9: Parental occupation rank sorted by villages
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