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INTRODUCTION

In the present, values, social norms, thinking patterns and lifestyles of physical activity
practitioners are in a constant state of change, thus the process of school physical and sports
education undergoes major changes that require the expansion of knowledge with practical
skills of students in relation to current trends and specific curricular objectives.

Numerous studies have highlighted the role and benefits of practicing physical exercise
from an early school age with a focus on the development of psychomotor capacity through
varied and attractive means and methodologies. However, the level of approach to psychomotor
capacity is still insufficient, which motivates us to approach this research topic from a new and
prospective methodological perspective.

The study of movement and the relationship between the motor and the psychic has
been an issue of permanent interest to theorists from different fields, philosophers, doctors and
psychologists. The vision of the human being has been a unitary one, as an amalgam of
biological, psychological and physical traits, which allow the child, later adult, to live together
and integrate into a dynamic, progressive social system.

Psychomotor development is largely concerned with the individual's motor progress and
acquisition, coordinated by mental activity, while at the same time conditioning creative,
emotional and social development, in relation to the self and the environment in which it lives.

Psychomotor skills have been approached and explained from the two scientific
perspectives, the theoretical and the practical, as a technique aimed at the training and
development of motor capacity, of movement itself. Through movement, the child forms a series
of representations on a psychological level, from simple running to more complex activities. In
addition to harmonious physical development, psychomotor skills have a major influence in
building and strengthening temperament, personality and appropriate social integration.

The range of psychomotor skills is vast, if we start from the premise that all movement
also involves motivation, psychological input and feelings. This shows the favourable influence it
has on the child's development in its entirety, in emotional, cognitive and social terms.

Psychomotor specialists have established that it meets human needs in terms of
education, re-education and therapy, as it is a whole system conditioned by the interaction
between child and adult, between education and maturation, between movement and mental
functions.

Psychomotor skills benefit the child, who strengthens its relationship with itself (in terms
of postural and coordination elements conditioned by reflexes in relation to spatial, rhythmic and
energetic elements), its relationship with others (through tactical sense), its relationship with the
environment, through discovery (through object manipulation skills).

Psychomotor skills must not ignore the moving parts of the body, which include the
child's physicality, by which is meant communication with others, the circumstances, which
include the space in which the child discovers new experiences and the objects with which the
child develops and exercises his or her ego, and the world of others, which helps to define the
child's psychomotor profile in order to satisfy vital and emotional needs.

When all three elements are glimpsed, they can provide a positive foundation for the
child's gradual psychomotor development, ensuring the child's process of cognition, ability to
explore and adapt.

In addition to the three harmonised elements, the degree of autonomy plays an
important role in the development of the body schema. Educating psychomotor behaviour in
relation to others can ensure the strengthening of autonomy. This idea is also supported by
Vayer (1992, cited by Viscione et al., 2017, p. 172) and Juliano et. al (2016) who consider that
psychomotor education will always be an important component to achieve a progressive
autonomy of the child in relation to the world of others.

Psychomotor skills occupy a very important place in children's education, as it has
already been shown that especially in early childhood there is interdependence between motor,
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intellectual and affective development. There is no doubt that the concept presented is
constantly evolving, changing and being studied.

In greater depth, psychomotor skills involve awareness of one's own body, the
acquisition of balance, control and effectiveness of global and segmental coordination, control
of voluntary inhibition and of the respiratory act, organisation of the body schema, spatial
orientation, generating the greatest possibilities for adaptation to others and to the external
world.

Psychomotor skills are based on the whole of the human being, mainly in childhood, with
the core of development in the body and in the process of cognition resulting from it.

THESIS STRUCTURE

Theoretical research

Theoretical research allows the delineation of the key concepts of the present research,
the components of psychomotor development, the factors that influence its development, the
situations in which psychomotor development is inhibited or exacerbated, the interdisciplinary
understanding of the interdependencies of the components of psychomotor development, the
sociopsychological, cognitive, educational and conditioning factors likely to have an impact on
psychomotor development.

Theoretical research also allows the assessment of the current level of scientific
research in the field of psychomotor development, the understanding of the types of innovations
and experiments possible or necessary and the delimitation of the present research effort, both
methodologically and in terms of the contributions offered by the results of the research
approach.

The theoretical research contextualizes diverse, distinct elements from the literature in
order to establish the optimal, theoretically informed and methodologically rigorous path towards
achieving the goal of the research approach.

Fact-finding survey

A particularly important element for the investigation of the general hypothesis is the
ascertainment research, by which, with reference to tests that study various components of
motor skills, it is possible to determine the average level of psychomotor skills in the studied age
group, to ascertain the general situation by means of a series of distinct methodological
measures, and to compose the results into factors that can best describe the general situation
of psychomotor development in the studied age group. This can best be accomplished by
applying several classical tests to determine the various components of psychomotricity on a
large sample of participants, in order to eliminate any risk or doubt about the state of affairs that
can be addressed with the third research component of the general hypothesis: the experiment.

Experimental research

In order to support the experiment, and based on the results obtained in the
observational research phase, it is necessary to establish a control group and a group on which
the experiment is to be supported, namely the model of scaling psychomotor components in
primary school physical education lessons in the form of learning units, and to measure the
results of this experiment in order to determine to what extent the scaling model has a
statistically significant impact on the overall improvement of children's psychomotor level. The

12



Doctoral candidate: ANAMARIA BERDILA
DOCTORAL THESIS: Innovative methodology for
developing the psychomotor skills of elementary school
students through specific physical education activities

ABSTRACT

rationale for the scaling model also requires the application of a battery of tests that can
differentiate in depth between psychomotor components, rather than just in general terms as
tests in the observational research phase do.

Finally, in investigating the general hypothesis, consideration should be given to the
extent to which the impact of a theoretically grounded and experimentally tested scaling model
on motor improvement can be replicated in other situations, given potential circumstances or
limitations that may influence the results obtained, but also what aspects of the three research
components of the general hypothesis can be improved to ensure optimisation of the
researched scaling model, or the determination of a whole class of scaling models predictably
responsible for improving psychomotor performance in children, both within and beyond the age
group studied.

Chapter 1. Perspectives and components of psychomotor skills

Psychomotor therapy is a technique applied to correct posture and muscle coordination
with physical exercises. In psychomotor practice, many techniques are brought together to meet
the child's needs through physical activity, seen as a bridge to knowledge, improved
relationships with others, and a 'healthy' way of controlling body movements.

Psychomotor skills prepare the child for life. This can prevent and avoid some of the
possibilities of abnormalities developing, which unnoticed can cause cracks and difficulties in
development. The child's preparation for dealing with the specific aspects of motor activity must
be carried out stadia and under specialist guidance.

Psychomotor education must be a specialised and institutional process, carried out in
relation to the specific objectives and the needs and particularities of children and pupils.
Specialists must pay particular attention to the development of psychomotor skills in the early
stages of training, as an optimal basis for the future motor development of the subjects.

Proper detection of disturbances allows for the interruption of both mild and severe
cases, helps the body and the mind, provides benefit in intellectual performance and can result
in a positive, fun, simple task that facilitates interpersonal relationships.

It can thus be deduced that psychomotor skills are equally addressed to subjects with
normal development and those who suffer from motor disturbances. In this sense, "psychomotor
skills is an approach to educational and therapeutic intervention whose objective is to develop
motor, expressive and creative possibilities starting from the body, which encourages people to
focus their activity on movement and action, including everything that derives from them:
dysfunctions, pathologies, stimulation, knowledge, etc.". (Berruezo, 1995, p. 15-26)

In an attempt to understand the duality of psychomotor skills as theory and practice,
Munian's concept (1997) is echoed by many authors today, such as Shingjergji (2013), Esteban
et al. (2019), who consider that the degree of psychomotor development has an important
impact on the child's education, placing greater emphasis on the child's integral development,
especially for those with mental or physical impairments, and that psychomotor intervention is
necessary to ensure proper integration and interaction with others.

Psychomotricity aims, as a general objective, to restore or develop individual capacities
with the help of the body (through movement, posture, control, gestures), in other words, the
body contributes to the development of the individual's aptitudes and potentialities in their motor,
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affective-social, verbal-linguistic, intellectual-cognitive fullness. The objectives of psychomotor
skills are complex and cover all its components in an integrated and effective approach.

In reality, psychomotor practice needs to be phased in over several objectives and
adapted to the variety of situations that arise. The psychomotor plan must be based on a well-
structured strategy in the form of a circular scheme, starting from an analysis of the situation,
concrete objectives are set, which can be achieved using selected methods and means.

Specialists (Martinez and Anton, 2018, apud Berdila et al.,, 2019) argue that the
foundation of all human development is in the motor aspect through which one can check if
other functions are properly stimulated. Movement provides the learning process and allows the
achievement of real goals and orientation towards objective experiences, with the aim of
improving self-awareness and the development of human competences.

It is a discipline on which the whole learning process is based and which helps the child
to express his emotions with the help of the body, to experience different emotions and fears, to
discover and face his limits, desires, to discover and overcome situations, to assume roles.

Psychomotor practice teaches the child the requirements of space, time, body scheme,
putting him in concrete situations of emotional involvement with objects and people, to discover
and discover himself, being the only possibility to integrate and acquire without difficulty the
knowledge of his own body, space and time.

In order to ensure appropriate psychomotor development, Cobos (2006) considers it
essential that the human being has a series of specific elements that are essential to optimise
the process. It can be seen that a considerable number of children have psychomotor disorders
or delays, certain difficulties in learning, reading, writing or in arithmetics. It is therefore
important to establish methods of assessing these elements which provide information for
intervening with a re-education plan and avoiding the emergence of aggravated problems.

Psychomotor components are interdependent in terms of their determination,
relationship, development and manifestation in action contexts. In order to achieve its objectives,
psychomotor skills have focused on certain concrete contents (Picq &Vayer,1977), cited by
Sugranes (2007) and should be part of the knowledge of all people who want to explore the field.
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— Corporal scheme

— Laterality

— Precision and stability

— Ambidextria

Equilibrium

— Ideomotricity

Psychomotor components

— Hand - Eye - Foot coordination

_|Perceptual-motor coordination (perception of space, time and
own movements)

— Fine and global motricity

Figure 1. Components of psychomotor skills
Chapter 2. Methodological framework for conducting preliminary research

The research is based on premises that are grounded in the theoretical research stage
of the present study, and are applicable, sensu lato, both to the premises of the research and to
the structure of the objectives of the research, the hypotheses formulated in this stage of
research.

Given the aims and objectives of the observational research, in particular to identify,
adapt, apply, and analyse the results of common tests that reflect the values of psychomotor
components, the premises of the observational research are that psychomotor development is
important, that the current level of psychomotor development is deficient, that there is
opportunity, both in theory and in practice, of improving this level, and it is therefore important to
assess the current state of psychomotor development in primary classes to determine to what
extent it is deficient, and therefore to what extent it could be improved, and how its level can be
identified by using and adapting familiar and easily integrated tests into classroom work. At the
same time we consider how an assortment of such tests and adaptations can be used, in a
modern view, to determine the psychomotor level of primary school pupils.

The main purpose of the observational research is to determine the general level of
psychomotor development for primary grades by means of measurements that are within the
reach of any teacher supporting physical education.
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We are interested in determining the level of psychomotor development of the study
participants, through several tests, and what general characteristics this level has, what profile
in relation to the basic components of psychomotor development.

Research objectives

A direct subgoal of this goal is to obtain a sufficiently large and diverse sample to
eliminate errors in some cases in which an unidentified co-factor is not attributed to
psychomotor development.

A secondary, and particularly important, objective was to identify a balanced solution for
combining classical tests that would reach all the psychomotor components and to implement
this solution.

This objective has a number of subsidiary objectives: choosing the most representative
psychomotor tests, combining and adapting them to obtain a balanced measure of psychomotor
skills, applying the solution and testing the psychomotor capacity of primary school pupils,
determining the level of psychomotor development of the subjects tested, and evaluating the
results in a balanced way. The balanced solution should combine simple, accessible tests in a
configuration adapted to the main purpose of the research, possibly to be used as a composite
indicator, by which the general level of psychomotor development can be determined.

Preliminary hypotheses of the survey
We establish some framework hypotheses, which will be adapted later in the statistical
research process (formulation and testing of research hypotheses).

Preliminary hypothesis 1:

Testing a large number of subjects selected for representativeness from the
target population (students in grades I-IV who also meet all other selection criteria) will
yield results that reflect the general population situation with regard to the tests applied.
Preliminary Hypothesis 2:

It is possible that an assortment of classical tests (Denisiuk, Matorin, Flamingo,
Romberg, Bass, Unipodal, Alternate Hand Wall Toss and self-contribution, Bridge
Dominance ,,6 Fences") can be used to model the level of psychomotor development
among primary school students.

Preliminary hypothesis 3:

The general level of psychomotor development of primary school pupils is
inadequate in the sense that it does not meet a level of development that can be
considered sufficient for their age.

Research methods
- scientific documentation method;
- statistical-mathematical method;
- graphic method.

In the preliminary research we selected and applied standardized tests to assess the
components of psychomotor ability.
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To this end we have selected and applied the following standardised tests aimed at
assessing psychomotor ability:

General coordination:
. Denisiuk test;

° Matorin test;

Static balance:

. Unipodal test;
. Flamingo test;
° Romberg test.

Dynamic balance: the Bass test;

Body schema: sample A. de Meur;

Hand-eye coordination: Alternate Hand-wall Toss test;

Laterality: the "6 Fences" Podial Dominance Test.

The subjects included in the research were selected from schools in the South-Eastern

area of Romania, namely Galati county (42.23%), Braila county (22.01%), Vrancea county
(10.91%), Bacau county (7.15%) and lasi county (17.70%).

Chapter 3. Results of the preliminary fact-finding research

The results obtained from the constant research of the subjects subjected to the
research on the tested samples is shown in Table 1.

Table 1- Results of the constant research samples using the One Sample t-test statistic

Probe Reference t p.value dg. conf.low | conf.high
value. Freedom
Flamingo 9.10 1.29 0.019 4919 8.94 9.27
Romberg 46.05 2.00 0.004 4919 46.00 46.11
Unipodal 71.33 0.75 0.045 4919 70.46 72.20
Bass 47.36 2.07 0.003 4919 47.01 47.70
AdeMeur 6.94 -4.26 0.000 4919 6.91 6.97
DPGR 3.58 -17.37 0.000 4919 3.53 3.63
DPGL 2.41 17.37 0.000 4919 2.36 2.46
Denisiuk 5.09 2.67 0.000 4919 5.02 5.16
Matorin 3.38 37.47 0.000 4919 3.36 3.40
Hwalll 3.59 -16.36 0.000 4919 3.54 3.64
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Reference value for the student test, estimated from normally distributed values for the

study population
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Figure 2. Average Level of Subjects - scores compared between the obtained and expected
results, with reference to the maximum for each test

In order to value the results obtained, we look at the difference between the average
values determined per component concerning two essential references: the expected values,
based on the generally accepted standards for each of the tests used, as presented in the
interpretation keys of these tests (and subsequently recomposed into component dimensions
for determining psychomotor development), respectively the maximum achievable values for
each of the dimensions (based on their scaling according to the interpretation keys of the
individual tests used in the preliminary research).

In order to view them congruently with their variability, we track the deficit, as a measure
against the expected, respectively the expected, as a measure differentiated from the maximum
possible. In the graph above, we thus track, for general coordination, a negative difference of
33% from the expected level (i.e. subjects are 33% deficient from the level appropriate for their
age, and simultaneously we can track the achievable difference to the maximum of the
examined dimension of 25%.

For clarity, we follow the same results, with reference to the maximum possible for each
of the tests, in the following graph, in which we compare the actual and expected values
obtained, both measured at maximum.

We chose percentage reporting to the maximum possible scores in order to be able to

compare results from different tests, with different interpretation keys, without having difficulties
due to their lack of congruence.
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As we can see, the values obtained in each of the tests are about half of the maximum
possible scores, with the lowest score obtained in the "Alternate Hand Wall Test" at only 44%,
on average, of the maximum possible, and the highest score obtained in the "A. de Meur" at
69% of the maximum possible.

However, the difference between these scores and the expected level is the best
indicator of the low level of psychomotor development of the subjects, and consequently of the
population studied. The largest difference between recorded and predicted values is 33% of the
maximum possible score for the Bass test, and the smallest difference is for the Romberg test,
only 16% of the maximum possible score.

Chapter 4. Preliminary research findings - final remarks

The level of psychomotor development of the subjects can be considered poor, below
the expected results, based on all tests administered. Even though almost 1/6 of the subjects
have results in the vicinity of those expected (or even exceed this threshold), most of the results
are at a clear, significant distance.

Determining the level of psychomotor development through non-integrated tests,
however well established, carefully selected and applied, is limited. Non-integrated tests, in any
composition, do not provide an instrument with sufficient precision to truly track the impact of an
experiment that aims at psychomotor development and the tracking of this development in
various pre-determined components, as can a battery of integrated tests specifically designed
for such an endeavour.

However, the observational research has identified several elements of interest for the
present research: it has become clear that any non-integrated test that measures, in whole or in
part, a component of psychomotor skills, will provide as a result, both on average and overall,
by the way the values are distributed, by their dispersion, a firm indication of the state of
development of psychomotor skills in primary grades.

Thus, the subjects tested show results below the expected ones (those of normality for
the test applied and the age of the participating subjects) in terms of general coordination, static
balance, dynamic balance, body scheme and oculomotor coordination, despite the fact that the
very large sample and the selection methods included in the research only neurotypical
participants, representative of primary school students.

The model obtained by compositing the unintegrated tests fails to consistently profile
reality because its main components seem disconnected, in particular laterality does not seem
to have a direct participation in the model, as can be seen from the results of the correlation
tests. However, the approach of integrating classical tests can be valuable in the sense of
exploratory tracking of the level of psychomotor development based on data already determined
by existing tests: the model can be used, with a very large sample, to predict or determine
whether the level of psychomotor development is deficient, and whether this deficit is
remediable, as well as how the level of psychomotor development varies over time or in the
absence of data resulting from the application of a battery of tests specifically developed to
determine the level of psychomotor development of test subjects.
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In conclusion, a very large number (more than 80%) of the subjects tested recorded
values well below the expected level, enough to demonstrate a psychomotor deficit, or a
substantial, significant difference between what would be appropriate for the age of the subjects,
as a level of psychomotor development and the values recorded. These results can be much
better identified and delimited in terms of psychomotor components methodologically
differentiated into components characteristic of integrative test batteries, which is why the
testing in the experimental part of the present work will be carried out in this way.

Preliminary research indicates the prevalence of poor levels of psychomotor
development, a worrying phenomenon given the importance of psychomotor development for
cognitive development and functioning in relation to general adaptive skills and functioning in
society throughout the lifespan of the subjects. There are a number of possible reasons why the
level of psychomotor development is so low in the population studied, in particular the context of
digitalisation, isolation caused by the COVID-19 pandemic and the limitation of situations in
which psychomotor development can take place within traditional parameters or those
characteristic of normal situations. In the absence of data confirming the historicity of a deficit in
psychomotor development, we can only propose the argument that the level of psychomotor
development is below that expected at the present time, and in the experimental research we
will follow up whether interventions in physical education classes can lead to a remedy or
improvement in the level of psychomotor development of the subjects in a significantly different
way from the practices characteristic of physical education classes as they are currently
conducted.

Chapter 5. Methodological framework for conducting experimental research

The aim of this study is to develop and experimentally test a way of working in the form
of phased learning units on each psychomotor component targeted, using modern and
attractive means to improve the psychomotor side of young school-age children, and to identify
psychomotor acquisition, i.e. improvement of coordination (gross motor), hand-eye coordination,
balance, reaction-agility and ambidexterity by applying standardized tests.

In the observational research we have already established that the level of psychomotor
development of primary school students is deficient, in the experimental part of the present
research we aim to analyze to what extent it can be intervened. The experimental part has two
key components: the applied intervention that will develop the subjects' skills related to the key
psychomotor components and the testing protocol, through which the impact of the intervention
will be measured, analysed and extrapolated to the general population.

Specific objectives of the final research:

e Development of an applied initiative, a model of didactic design with psychomotor
content that trains psychomotor skills in physical education classes in an improved manner
compared to the school curriculum, structured in episodically structured classroom activities.

e Develop, implement and test the content and structure of the model work throughout
each activity, following up rigorously on the lesson plans developed;
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e Carry out initial and final tests to highlight the level of psychomotor development of
the content elements adopted in the psychomotor content instructional design model by
applying the BOT 2 test battery;

e Analysis of the formative impact of the implemented psychomotor content
instructional design model with reference to the components of the applied test battery;

e Comparison and analysis of the results of the final research groups in order to
highlight the relevant aspects of the model of didactic design with psychomotor content in
primary school students.

The actual experiment took place during the school year 2020 - 2021.

The school year consisted of 18 weeks in semester 1 and 17 weeks in semester 2.

Chapter 6. Innovative-applicative intervention in experimental research

The novelty of the research is the development of a rigorous preliminary research of a
design model with psychomotor content in the primary school physical education lesson. To do
this, we carried out the phasing of learning units for the psychomotor components we wanted to
study. These were:

e gross motor skills;

¢ hand-eye coordination;

e responsiveness and agility;

e ambidexterity;

e static and dynamic balance.

The psychomotor content design model includes psychomotor-specific means,
application directions and accessories to be implemented with the aim of improving the
psychomotor level of the participants in the experiment. We mention that such a psychomotor
content design model in the form of a learning unit with specialized content and focused on
psychomotor education has never been implemented and tested in Romania. The aim of this
approach was to identify the psychomotor benefits acquired by the students participating in the
research.

The learning units had 6 lessons each for the gross motor, hand-eye coordination,
reaction and agility and ambidexterity components and 8 lessons for static and dynamic balance.

For each psychomotor component, activities have been created and coded to take place
during the lessons in the learning units.

The traditional structure of the physical education lesson, which involves the
development of the lesson in 7 moments, was modified in the experimental research. We
proposed a lesson consisting of 5 moments. Of these, 4 moments belong to the traditional
lesson (the organizational moment, preparing the body for effort, selective influence of the
locomotor apparatus and the body's recovery after effort), and the content part, which we called
"psychomotor moment", is our proposal for the development of physical education lessons in
the lower primary cycle (preparatory class - 2nd grade). Within this "psychomotor moment", the
activities proposed in the learning units with specific psychomotor themes were practiced. This
moment represented 20 minutes of the total time of the lesson The experiment was carried out
in the ,,Stefan cel Mare" Secondary School in Galati, with the pupils of the second class (four
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classes of pupils) who were divided into the control group and the experiment group. The
control group is the one that carried out the physical education lessons according to the
traditional model in terms of structure and content. The experimental group was the one in
which the lesson was carried out based on our proposed intervention, with the modification of
the traditional lesson structure and the implementation of the psychomotor content moment.

The research included 114 children, aged 8-10 years old, students at the ,,Stefan cel
Mare" Secondary School in Galati. In the research itself, four classes were involved: 2nd, 2nd B
and 2nd C, designated experimental group, and 2nd A and 2nd D, designhated control group.
The four classes have the following distribution:

¢ the experimental group - class Il C and B, with 57 pupils, 28 boys representing 50%
and 29 girls representing 50% of the sample participating in the proposed work
programme.

e control group - class Il A and Il D, with 57 pupils, 30 boys representing 52.63% and
27 girls representing 47.37% of the participants

The experiment started at the beginning of 2021, when a measure of the Romanian
Government established that the teaching activities with primary school students should be
face-to-face. As a result, the initial testing started on 6 January 2021. The test to validate
psychomotor acquisition was the ,,Bruininks - Oseretsky Test" version |l (BOT-2). Due to the
special nature of this test, data collection was spread over 2 weeks during which 8 students
were tested per day, including Saturdays and Sundays. Parental consent to participate in the
research was obtained for the testing, as well as the consent of the school management.

After the initial testing, the implementation of the psychomotor content instructional
design model as designed at the beginning of the school year began. The implementation of
this model was completed by the end of the school year. At the end of this period the final
testing of students was carried out in the same manner as the initial testing.

From the point of view of the content of the activity, various means were selected in
accordance with the particularities of the psychomotor components that we included in the
experimental research.

The resources proposed to the students were divided into 3 categories, namely individual and
pair exercises, workshops and relays and movement games.

Standardized test batteries validated in the preliminary experiment and in previous
studies were used in the final experiment.

To this end, we selected and applied the following tests aimed at assessing psychomotor
ability in the final research:

Psychomotor capacity systematized in 4 motor areas (according to the BOT-2 user
manual): fine motor, manual coordination, gross motor, agility and strength:.

Bruininks-Oseretsky test (2nd edition - BOT-2, 2005):
o fine motor skills: precision test, graphic integration test;
e manual coordination: manual dexterity test, upper limb coordination test;
e gross motor skills: laterality test, static and dynamic balance test;
¢ agility and strength: speed and agility test, strength test.
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The working model was applied during the school year 2020-2021, i.e. January 2021-
June 2021. Initial testing was conducted during January 2021. Final testing was conducted in
June 2021, extracurricularly, on Saturdays. Since, "Stefan cel Mare" Secondary School Galati
was in the process of rehabilitation and expansion during the research period, the research
venue was moved to the Galati School Sports Club.

The location has a gymnasium counterpart to the hall where physical education lessons
are held at the "Stefan cel Mare" school.

Chapter 7. Analysis of experimental research results following the
implementation of the application initiative

As can be seen in the graph below, the average difference between the estimated and
the actual age indicates a clear average difference of 1.37 - 1.79 years in favour of remedial
education gap remediation for the experimental group at the final test. The difference between
1.37 and 1.79 is driven by differences between the estimated and the actual ages differentiated
and undifferentiated by gender. Consequently, we aim for a composite result between them,
and use it as a stable reference with a lower degree of error than previous approaches. We
have, unequivocally, a clear example of the difference recorded for the experimental group in
the final test.

2,00 1,79
2
1,50 1,37%
1,00 %
| %
% m the difference between the age
0,50 % determined and the actual age
% indif. Gender (ANI)
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Figure 3. Average difference between estimated and actual age (negative values represent
psychomotor development deficit

It is clear that the result of the experiment is an average recovery of the psychomotor
development deficit, a remediation or even a surpassing of the average performance for that
age. The recovery of the deficit on the components delimited in the theoretical part of the
present research approach can be seen in the following graph for the experimental group.
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Figure 4. Recovery of deficit on psychomotor components - Experimental group (in ANI)
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Figure 5. Recovery of deficit on psychomotor components - Control group (in ANI)

The relative impact analysis of the recovery of psychomotor developmental deficit
follows the difference caused by the normal passage of time as recorded in the control group.
More specifically, we aim to compare the difference between the two tests in the values
obtained in the experimental group with respect to the values obtained in the control group, in
order to highlight the increase strictly based on the experiment carried out, ignoring the normal
increase in the level of psychomotor development as observed in the control group.
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Figure 6. Recovery of psychomotor development deficit - relative impact analysis
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Figure 7. Recovery of psychomotor development deficit - relative impact analysis

In the relative impact analysis we look at how the ,,normal" values for natural growth
over the 6 months of the experiment as recorded in the control group. Both values are weighted
against total growth. The increase is also evidenced by the increase in the total composite
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motor score for the experiment group and the control group, undifferentiated by gender and
differentiated by gender, shown in the following two graphs.
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Figure 8. Composite Motor Score-Differences between the two tests differentiated by gender

The evolution of the composite motor score for the two groups shows the progress of the
experimental group in the final test. The efficiency of the implemented working model is
supported by the increase recorded by the experimental group, i.e. from 40.474 points at the
initial test to 52 points at the final test.

The component comparison itself shows a clear increase in the final test compared to
the initial test for the experimental group compared to the control group. The only significantly
increased values within the psychomotor development level components are also recorded for
the experimental group at the final test (Figure 10).
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Figure 9. Impact of the experimental approach on psychomotor development - by component
between the two groups

Chapter 8. Conclusions drawn from the observational and experimental research

Psychomotor skills and the development of psychomotor skills are particularly important
for achieving the human potential of each individual, and it is especially important to follow up
their possible development in physical education classes, which cannot be taken over or made
the responsibility of any other subject in the school curriculum.

Both preliminary and experimental research demonstrate the low level of development of
psychomotor skills among primary school pupils and although a number of causes influencing
this phenomenon can be presented or argued, the present research aims to see to what extent
there are solutions that can be used to improve or ameliorate the low level of development.

Psychomotor development deficit - general characteristic of the level of psychomotor
development of primary school pupils

In conclusion, we can consider that through this research we have highlighted both the
presence and the characteristics of psychomotor development deficit among primary school
students, the prevalence of this deficit among the population studied, but also the way in which
it can be intervened, structured, measurable and verifiable, to remedy the situation.

In fact, pupils enrolled in primary education have a lower level of psychomotor
development, potentially affected by the suite of transformations in the educational process as
affected by the recent pandemic situation.

The level of psychomotor development of pupils can be improved with characteristic
methods and practices, which have been described in experimental research, with results
demonstrating a substantial impact in the recovery of psychomotor development deficits, a
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result that would recommend the implementation of similar measures at national level, with the
proviso that such an initiative also requires the pursuit of other research directions, clarifying
aspects relating to the optimisation of measures, but also the impact of neuroplasticity of
primary school pupils in relation to adaptation to direct or indirect training of skills or abilities that
also develop psychomotor skills.

Chapter 9. Original contributions

Changing the structure of the physical education lesson

Through experimental research we proposed a new approach to the structure of the
school physical education lesson for primary school, replacing its current form. To this end, a
form of teaching activities structured in 5 moments of the lesson (lesson sequences) was
proposed. These moments are: organisation of the group, preparation of the body for the effort,
selective influence of the locomotor apparatus, psychomotor activities (called psychomotor link
by us), conclusion and evaluation of the lesson. The novelty of the psychomotor link is that it
lasts between 20 and 25 minutes, which will be adjusted according to the school timetable and
the special situations that may arise in the structure and development of teaching activities in
primary school.

Modelling the content of physical education lessons in primary school

Based on the idea that the appropriate period for the development of psychomotor
aspects in pupils corresponds to the school age in the primary cycle (and especially in the lower
school age), we considered that an intervention proposing specific activities is necessary. In this
respect our approach was favoured by the analysis of the current curricular content for this age
level. We thus found that the content elements have a strong sporting character, which is not
based on previous motor acquisition. Also, the existing provisions referring to psychomotor skills
do not correspond to this concept as it emerges from the literature. As a result of these findings,
the novelty lies in the development of a phased programme model in the form of learning units
with psychomotor content. The learning units have been constituted according to the specifics
of the psychomotor components addressed: gross motor skills, reaction and agility, hand-eye
coordination, static and dynamic balance, ambidexterity. The learning units had a number of 6
to 8 lessons for each psychomotor component and were applied in the two semesters of the
school year. Their content consisted of movement games, applied trails, workshops and
exercises performed individually or in pairs. The effectiveness of this work programme is
supported by the results of the experimental research.

Proposing new forms of evaluation

The novelty proposed in this direction concerns the possibility of using the BOT-2
standardised test in whole or in part in primary school physical education lessons. It specifically
assesses the profile of pupils by psychomotor areas, components and subcomponents
expressed by a score corresponding to their chronological age in relation to their psychomotor
age range. The implementation of such an assessment is in line with the formation of general
competences provided for by the school curriculum for the primary cycle offering full support for
the valorisation of psychomotor acquisitions in the maintenance of health and harmonious
physical development, the practice of motor skills and abilities according to individual
psychomotor capacity or participation in organised or spontaneous motor games and activities.
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The psychomotor age range of pupils may also be a prerequisite for recommending organised
or recreational sporting activities.

We believe that the selection of assessment forms targeting psychomotor
subcomponents is beneficial for the process of assessing the level of manifestation of
psychomotor skills of primary school students. This highlights the actual level of content
acquisition in practical lessons in relation to the existing assessment at this time.

Laterality test - podal dominance

In order to ensure a balanced test for laterality at the preliminary research stage (using
non-integrated tests), we developed a laterality test that aims to record podalic preference in an
obstacle running event. The element of originality consists of the test itself and its inclusion
alongside other non-integrated tests in a test set to balance how the results of these tests
complement each other to be modelled into a composite measure to determine the level of
psychomotor development of subjects.

Modelling of classical (non-integrated) tests

Modelling classic tests (used for testing psychomotor components and found in the
literature) in order to obtain a composite score or result that serves as a rough indicator of
psychomotor development, on the basis of which a decision can be made to apply more
elaborate tests, such as test batteries, is an element of originality in research that also serves as
an evaluation tool for future research. This indicator will be called the BERTA indicator.

With such a composite score of non-integrated tests, future researchers can track results
already recorded on standard tests and determine the course of psychomotor development,
contextualize it without intervening with more advanced tests, or conversely, intervene with
more advanced tests to isolate a situation or track an effect. They can also pursue any other
objective, the instrument being able to provide them with a reference against which to conduct
experimental research with at least a partially studied preliminary basis.

Chapter 10. Methodological and educational proposals

Introducing a psychomotor testing practice using classical methodology - non-integrated
tests

The high prevalence of classical forms of testing for various elements related to skills or
abilities or performances of any kind that can be considered related to psychomotor
components makes it possible to use them to model a dynamic reality, to understand the
phenomenon of psychomotor development, of variations in the level of psychomotor
development, among primary school students, who are at a stage of psychomotor development
that can be characterized as a real window of opportunity to maximize the psychomotor
development potential of each individual.

The possibility of analysing psychomotor level through classical, non-integrated tests is
also valuable because of the evolutionary access to situations and studies from recent decades
in which results of classical, non-integrated tests are provided, which could serve as a basis for
a comprehensive quantitative analysis of psychomotor development level at international level.

However, the use of classical tests only allows for the tracking of aspects, facets of
psychomotricity, and the attempt to use integrated classical tests (which are, by their nature,

29



Doctoral candidate: ANAMARIA BERDILA
DOCTORAL THESIS: Innovative methodology for
developing the psychomotor skills of elementary school
students through specific physical education activities

ABSTRACT

non-integrative - there is, by design, no test pathway, no design, an assembly of them into a
congruent test consortium in the way test batteries are designed from the outset) cannot pursue
a unified practice without a guide or protocol whereby attention to some test methods or
procedures, in the classical sense, allows identification of components which, assimilable into a
new model, can serve as an indicator of the level of psychomotor development for the test
subject.

The present research approach sought, as a secondary objective, to determine the
possibility of using non-integrated tests in an integrative context, and the result, presented in the
preliminary research, promises a possible solution of combining classical tests (or pre-existing
results of them), which in fact is not ideal, and which can serve at best as a tool with limited
accuracy for measuring the general level of psychomotor development of a population.

Classical tests, however, have the advantage that they can also be used in practice as
educational activities characteristic of the physical education class, and can often be applied
without requiring the test-taker to work individually with the test subject, as in the case of test
batteries. This advantage allows the regular use of classic tests to determine the general level
of psychomotor skills, a pre-testing whose main purpose is to identify the need for a test with a
different level of accuracy, but with a different consumption of resources.

Introduction of psychomotor testing practice through integrated test batteries

Given the particularly important role of psychomotor development levels in everyday life,
in an individual's ability to realise their potential, and the fact that remedying psychomotor
development deficits becomes less possible as individuals age, the introduction of integrated
tests to determine psychomotor development levels may be the only solution to remedy
psychomotor development deficits in present and future generations.

It is therefore particularly important to test this level regularly, in an organised framework,
structured around clear operational objectives, in order to monitor the appropriateness of
intervention in psychomotor development through regular testing to indicate existing problems
and estimate their impact, as well as to inform decisions about the necessary measures that
need to be taken.
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