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Abstract

The study carried out addresses the issue of muscle strength development in the
problematic context generated by the Covid 19 pandemic, for 8th grade students in middle
school. The experimental program was implemented during the time interval November
20™, 2020 - March 15™, 2021, by combining online activities with the variant of the lessons
taught at school. The studied group (11 girls and 10 boys) went through the variants of
planned strength training structures for the main muscle groups, which were completed
with various programs selected from the Youtube platform. The results fully confirm the
working hypothesis formulated. The results obtained must be analysed with caution, the
isolation at home affecting the motor potential of the students, but the fact that significant
progress is still made indicates the possibility of scrolling the contents of the school
curriculum in this undesirable context.

1. Introduction

The development of muscle strength in children and adolescents is a process
that involves identifying the personal morpho-functional and mental characteristics,
designing and adapting individualized programs, creating safe training
environments, adapting a correct execution technique, selecting the most effective
exercises for targeted body parts (Kraemer & Fleck, 2005). The need for young
people to benefit from physical training programs related to personal needs and to
ensure an attractive and fun environment is emphasized by Lloyd et al., (2016),
injuries arising from erroneous planning of exaggerated intensities and volumes of
effort. The pubertal stage is dynamic in terms of morphological changes of the
body (size, shape and composition), being characterized by sexual dimorphism
(Rogol, Roemmich & Clark, 2002).

The beneficial effect of strength training for children and adolescents (based
on jumping, running and throwing) in increasing motor performance is underlined
by Behringer et al., (2011). Preadolescence is an important stage for the
implementation of strength development programs, for balancing the muscle
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groups at the thigh (hamstrings and quadriceps), in order to prevent patellar and
cruciate ligament injuries (Quatman-Yates et al., 2013). The benefits of muscle
fitness for young people are identified by Smith et al., (2014), which refer to
decreases in adipose tissue, decreased metabolic risk factors, reduced incidence of
cardiovascular disease, ensuring bone health, increased self-esteem. sine etc.
Muscle strength is a basic skill that conditions the quality of physical training, it is
important in diversified motor activities: physical education, sports training,
leisure, physical therapy, competition (Dobrescu, 2019; Iordan et al., 2021; Morina,
Miftari & Badau, 2021; Savu, 2019a, 2019b)

During the pandemic, disorders were identified that are common to athletes
and people who have an active lifestyle, with a radical change in lifestyle: difficulty
in carrying out routine training, sleep disorders, impaired physical condition, poor
mental concentration, depression (Tayech et al., 2020). The increase in sedentary
lifestyle - as a result of the isolation measures generated by the Covid 19 pandemic
- has a number of negative effects, such as a decrease in physical condition and
problems associated with health. Practical recommendations for ameliorating these
problems refer to: the use of personalized exercise programs (easily accessible via
the Internet), outdoor efforts with light and moderate intensity, relaxation
techniques to reduce stress levels (Bentlage et al., 2020).

The decrease in the level of physical activity for Croatian adolescents in the
pandemic is highlighted by (Sekulic et al., 2020). His study on a group of 388
subjects (x = 16.4 years old) indicates that boys are more affected and can no longer
participate in favorite sports activities, organized in clubs and fitness centers. His
research (Altintag & As¢i, 2008) on pubertal children (X = 13.10 years old) shows
that physically active subjects have higher scores of self-esteem than sedentary ones,
with significantly better values for boys (body attractiveness, physical strength,
physical condition). The strength gains as a result of the training planning are
reversible, they are lost if the stimuli are no longer applied. The factors that condition
the manifestation and development of power (FxV) and strength from childhood to
adulthood are diverse: the genetic component, constitutional type, hormone
secretion, type of stimuli, etc., according to (Beunen & Thomis, 2000; Mocanu,
2015). The particularities of the pubertal time interval on the somatic, psychic and
motor level are analyzed by Goswami et al., (2014), which explains by the hormonal
factor the influences and accumulations on the somatic plane and on the fitness
components (muscle strength, body composition, heart function, bone system). In
addition to these factors, the quality of nutrition also plays an important role, and the
energy expenditure associated with physical exertion also influences the growth,
presence or lack of adipose tissue (Roemmich, Richmond & Rogol, 2001).

The increased values of the strength in the post-pubertal phase are explained
by the influence of the hormonal factor and by Parker et al., (1990). The
importance of the neuronal factor as a basis for strength gains to children is
analyzed by Granacher et al., (2011), which concludes that it is even more
important than muscle hypertrophy in the lower limbs. The idea is also supported
by Guy & Micheli, (2001), for whom strength gains as a result of training planning
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are reversible, they are lost if stimuli are no longer applied, and higher strength
values are not an effect of hypertrophy for children, but rather a result of a correct
relationship between the volume and intensity of exercises and good muscle
coordination. The authors draw attention to the dangers (injuries) caused by
unsupervised training and the use of high loads (maximum loading) at puberty.

For the young swimming boys, several chronological stages of pubertal
development are reported, with different levels of development of muscle mass and
muscle strength (Costa et al., 2021). The study of (Neu et al., 2002) identifies
balanced values regarding the gripping / gripping force of the forearm, which
increases between 6-20 years without differences between the sexes, but the
maximum isometric force of the forearm muscles increases with the transverse
surface of the muscles, being older in boys. The value of grip strength is a predictor
of total muscle strength in young Dutch people (384 cases aged 8-20 years), by
analyzing the strength of major muscle groups), being reported strong associations
of grip strength with maximum total strength.

2. Materials and methods

The aim of the research is to determine and apply the most efficient
structures and circuits for the development of combined strength (classical teaching
activities and online activities) for students in the last grade of secondary school, in
the context of the Covid 19 pandemic.

Research hypotheses.

HO (Null hypothesis): There is no significant difference between the average
values of the initial and final performance of the strength assessment tests,
regardless of gender.

H1 (Working hypothesis): The application of the experimental program will
generate significant differences between the averages related to the strength tests at
the initial and final tests, both for girls and boys.

The research methods used were: the analysis of the specialized scientific
literature, the method of measurements and tests, the ascertaining experiment, the
statistical-mathematical analysis, the graphical and tabular representation.

Research organization: The study was carried out during the school year
2020-2021, at the Costache Negri National College in Galati, during the time
interval of prohibitions generated by the effects of the Covid 19 pandemic, which
were also felt in the way of teaching activities associated with the discipline
physical education. The planned interval for the strengths topics and
implementation of the experimental program was between November 20" -March
15™ (online activity in semester 1 and classic / face to face in semester 2), the initial
tests being held in the week 16™ -20™ November 2020, and the final ones in week
15" -19™" March 2021. The research group consisted of 21 students (10 boys and 11
girls) with an average age of 13.6 + 0.52 years.

The following 6 strength assessment tests were used, according to the
National School Assessment System for physical education, for the main muscle
groups: classic push-ups for boys and with support on the palms and knees for
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girls, fixed pull-up pulls for boys and traction on the gym bench for girls, lifting the
legs from lying on the back, lifting the torso from the lying back, lifting the torso
from the lying face, jumping over the gym bench.

The experimental program focused on combining the classic circuit structures
provided to students during the isolation period, for application in online classes,
but also on a number of attractive variants selected from the Youtube platform,
which generated a higher involvement of students in lessons, according ClickKluK,
(2020); Mega Proteine, (2020). A circuit variant is randomly presented for school
activities, to exemplify the basic exercises that were used.

Circuit variant of 6 stations / exercises (30" work - 20 break)

1. Standing facing the end of the gym bench leaning on the fixed ladder with
the other leg, crawling on the bench and back.

2. Hanging on the fixed ladder with a medicine ball held between the ankles,
raising the knees to the chest.

3. Standing facing the fixed ladder, the elastic band fastened on an upper slat,
the arms bent, the extension of the arms resisting.

4. Standing away with the dumbbell (5kg) or just with the bar on your
shoulders, hands with reverse grip on the bar, stretching and raising your arms up.

5. Sitting with 2 dumbbells or bottles filled with sand (1-3 kg) in your hands,
raising your arms up and lowering them.

6. Lying face down, knees bent at 90°, arms bent up grabbed by an elastic
band spent over the ankles, stretching and bending the arms.

The statistical calculation was performed using the S.P.S.S. version 24, for
determining the indicators of the central tendency, of testing the data normality
curve, the significance of the differences between the averages and Cohen's d.
Effect size calculation, according to (Ababei, 2006; Murariu, 2018; Murariu &
Munteanu, 2018; Opariuc-Dan, 2011). The figures were made with the Microsoft
Word graphics editor, facilitating comparisons between variations in the average
values of the initial and final tests for each genre, but also the dynamics of
individual results in certain tests.

3. Results and discussions

The test analysis of the The Shapiro Wilk test indicates a normal distribution of
the results for most assessment samples, which allowed the application of parametric
tests, even if the number of subjects in both groups is low. The data resulting from
the statistical processing are synthesized differentiated by gender, in tables 1 and 2.
In the case of boys, statistically significant values are obtained (P <0.05) at half of
the control tests floats, extensions and jumps at the gym. For lifting the torso from
the facial bed, there are no higher effect size values to confirm the strong effect of the
proposed means). For the tests of fixed bar traction, lifting the torso from lying down
and lifting the legs from lying down, no significant differences (P> 0.05) are
reported, doubled by effect size values indicating a moderate influence of the applied
program. Boys do not progress significantly for the performance related to brachial
biceps strength and abdominal muscles.
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Table 1. Boys strength test results (N=10)

Std Std. Mean t d/
. Test Mean . Error . Student  Sig. Size
Indicator Deviation difference
Mean test effect
Ti 114000 2.63312 .83267
Push-ups -1.00000 -2.739  .023 866

T.f 12.4000 2.27058  .71802

Palups DL SO0 ZIOS ST e e o o7
Lifting torso lying T.i 19.6000 4.08792 1.29271
onyour back  Tf 222000 4.15799 1.31487
Lifting legs lying T.i 14.0000 3.94405 1.24722
onyour back T.f 153000 3.62246 1.14552
Lift trunk lying T.i 22.2000 2.89828  .91652
face down T.f 244000 2.45855 77746
Gym bench T.i 13.0000 3.29983  1.04350

jumps T.f 16.6000 1.34990  .42687

24.4
22.2
22.
25 19. 153 16.6
20 12.4
14
15 11, 9 13
8
10
T...
0 Ti

Push-ups Pull ups Lifting torso  Lifting legs Lift trunk  Gym bench
lying on lying on lying face jumps
your back your back down

-2.60000 -2.177  .057 .688

-1.30000 -2.248  .051 710

-2.20000 -2.400  .040 759

-3.60000 -5.014 .001 1.600

vl

ETi mTf

Figure 1. Average values of initial and final tests for the group of boys (N=10)

For the group of girls, however, there are registered differences and implicitly
significant progress for the entire test battery (P <0.05), supported by values of
effect size (d> 0.8), which demonstrates very strong effects of the proposed
exercises and structures, with except for the test Lifting the legs from the back,
where d =0.711, value <0.8.
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Table 2. Girls strength test results (N=11)

Std Std. Mean t d/
. Test Mean . Error . Student Sig. Size
Indicator Deviation difference
Mean test effect
T.i 6.9091 3.14498 94825
Push-ups . -2.72727 -5.042  .001 1.520

T.f 9.6364 2.37793 71697

Ti 54545 196792  .59335
Pull ups Tf 63636 174773 52696 -.90909 -3.194 010 963

Lifting torso _T.i 17.6364 4.45584 1.34349
lymgbzlclkyour Tf 198182 3.84235 115851 -2.18182 -3.464 006 1.044
Lifting legs lying T.i 10.3636 4.67488  1.40953
onyour back T.f 11.5455 4.56867 1.37751
Lift trunk lying T.i 20.1818 2.96034  .89258
face down T.f 21.8182 3.12468 .94213
Gym bench Ti 11.6364 3.44304 1.03812
jumps T.f 13.0000 3.37639 1.01802

-1.18182 -2.358  .040 11

-1.63636 -3.008 .013 .907

-1.36364 -2.887 .016 .870

19.81

25
17.6
20
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15 6.36
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11.54
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Figure 2. Average values of initial and final tests for the group of girls (N=11)

Although the average data obtained indicate significant progress in most
cases for the group of girls, they should be interpreted and observed individual
progress, there are tests in which half of the students only stagnate (maintain their
level of preparation), Figures 3 and 4 capturing these situations, in 2 different tests,
differentiated by sex (bar pulls for boys and jumps at the gym for girls).
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Figure 3. Individual results boys — Pull ups at the fixed bar
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Figure 4. Individual results girls - Jumping to the gym
Discussions

Studies regarding the methodology of developing strength at puberty or
related to the issue of planning physical activities in the pandemic and adapting the
educational process in this context are numerous.

Teaching online physical education lessons for primary and secondary school
cycles involved the use of ZOOM, MEET, SKYPE, etc. platforms, with the
adaptation of the contents to the particularities of the indoor development, in
improvised spaces. The duration of the lesson is recommended to be limited to 30
min. (to avoid excessive exposure to the screen), the proposed exercises must be
attractive, and the presence of students at home requires measures for ventilation
and sanitation of spaces and equipment Popa & Popa, (2021).

The effect of forced quarantine at home has led to an increase in the
incidence of overweight persons and those suffering from various physical
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problems, according to a study conducted on the population of Iran between
February and October 2020. However, there is an increase in interest and concerns
of the population for exercise. , confirmed by the increasing number of searches on
Google, related to the terms associated with physical activity, compared to the pre-
pandemic time interval (Bagherian, Mardaniyan Ghahfarrokhi & Banitalebi, 2021).

The promotion of a fitness routine at home, so that those involved in motor
activities (athletes in particular) can quickly return to normal, after the end of the
pandemic and isolation is supported by Andreato, Coimbra and Andrade (2020).
Mental health and proper eating habits are important for maintaining the level of
strength and good physical condition, for further rehabilitation.

The isolation at home generated mental problems (anxiety, depression,
increased stress levels), doubled by the decrease in the volume of physical effort.
Exercises at home are proposed (Yoga, dance, aerobics) with at least 150 min. of
moderate intensity and 75 min. of high intensity for adults, divided into 5-7 weekly
sessions. Activities for children and adolescents can be reduced by 30%
(recreational and active games at home or outdoors), being recommended to
individualize the effort, with its monitoring through telephone applications and
sensors (Chtourou et al., 2020).

Other authors propose pandemic physical activities focused on calisthenics
exercises (with the load of one's own body), aerobic dancing, exercises with
intensity on stationary cycling or rowing ergometers, stretching and dynamic
games, etc., all accompanied by a healthy diet to increase immunity and relieve
stress levels (Hammami et al., 2020).

A useful variant of replacing group physical activities and school sports
games (as an effect of anti-pandemic measures) is the CrossFit exercise program
(Cataldi et al., 2021). Its application for 8 weeks on a group of young people from
Italy led to the improvement of the results for a series of fitness tests: knee bends,
push-ups, push-ups, accelerations / sprints on 20m.

The physical activity programs at home are primarily focused on structures
based on resistive exercises, toning muscle groups, aerobics, dancing, with
changing programs to avoid capping, according to Medeiros et al., (2021). Parental
involvement is important, thus avoiding forms of passive activity often encountered
in quarantine, being recommended online games with task solving, and the
recommendations of the World Health Organization (WOH), of at least 60 min. of
moderate and vigorous exercise for children and adolescents aged 5-17 years
should be achieved.

In the pandemic times, the problems faced by athletes where muscle strength
is dominant (Weightlifting and Power Lifting) are reported by Latella & Haff,
(2020), which finds loss of muscle mass, strength and power. This period can be
capitalized by concerns related to improving the quality of movement technique
and joint mobility, overcoming injuries, psychological training, and strength loss
can be ameliorated by 1-2 workouts / week.

A comparison between the effectiveness of traditional strength training and
those focused on strength development (FxV), through the effects on muscle
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strength, explosive force and speed in young people is made by systematic analysis
by Behm et al., (2017). Power training based on jumping (plyometrics) is more
effective than the classic strength training to improve performance on vertical
detachment, but the classic option is more useful in the case of sprinting. The
authors recommend the use of strength training before strength training, in order to
ensure a stable basis for the development of muscle strength.

The resistance training is effective in increasing the values of muscle strength
for young girls (8-18 years), by applying exercise programs for 4-16 weeks, but
there has been a faster adaptation / reaching the upper limit to girls compared to
boys, according to Moran et al., (2018). They state that 2 strength training sessions
are enough to prevent long-term stagnation.

In the case of young people, the role of well-planned and professionally
supervised strength exercises to avoid trauma is highlighted by Dahab &
McCambridge, (2009), which indicates lack of supervision, improper equipment,
poor technique and excessive loads as the main factors of occurrence of injuries.
Improving strength (FxV) in children can increase by 30-50% after 8-12 weeks of
properly planned workouts, and maintaining the level involved involves at least 2
workouts per week.

A good indicator of muscle fitness is the standing long jump (SLJ) test, a
study conducted on children and adolescents (6-17 years) signalling strong
associations of its results, with other tests to assess the muscular strength of the
lower and upper train , also having the advantage that it is easy to apply, according
to Castro-Pifiero et al., (2010). Gender differences (8-18 years) for standing long
jump (SLJ) performance are reported and analysed by (Chung, Chow & Chung,
2013). Boys have superior performance for all age groups; these differences are
accentuated as age increases, an explanation being the production of testosterone
that supports the accumulation of strength and thus BMI values.

The research conducted on the young Spanish persons (12.5-17.5 years) by
Moliner-Urdiales et al., (2010) showed that only boys who are involved for at least
60 min / day in moderate to vigorous physical activity (MVPA) have higher values
of dynamic strength in the lower train, measured by tests based on jumps, so the
intensity of training is associated with higher values of muscle strength.

A complex training program for power education (FxV) for young basketball
players (14-15 years) is proposed by Santos & Janeira, (2008). The activity is based
on a combination of weight / load training and plyometrics, for 10 weeks, with 2
sessions per week, in parallel with the technical-tactical training specific to the
game. All results in jump-based tests are thus significantly improved.

The dynamics of isometric strength indicators for girls and boys (group of 110
children, aged 5-15 years) in shoulder abductors, elbow and knee flexors-extensors,
respectively muscles that ensure plantar dorsiflexion is investigated by (Daloia et al.,
2018). The authors find a linear increase in the range of 5-10 years for both sexes,
then significantly higher values for boys. A study by Round et al., (1999) on young
people (8-17 years) indicates that the strength of the quadriceps / knee extensor is
proportional to the height and weight of girls, and better values of brachial biceps /
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elbow flexor strength for boys are explained by the production of testosterone, as a
factor in improving muscle strength and promoting the growth in length of the
humerus. Load planning for strength efforts must take into account relative strength,
meaning the relationship between body weight value and maximum load values
(1IRM in knee flexion), but also the age of the subjects, in determining the optimal
number of repetitions to prevent overload. For athletes it is possible to work with
loads with a value of 2 (16-19 years), 1.5 (13-15 years) and less than 0.7 for subjects
who are less than 12 years old, according to Keiner et al., (2013).

4. Conclusions

The numerically small group does not allow the generalization of the results at
the level of the school population of which this studied sample is part, significant
progress, doubled by high values of effect size (especially for the girls group) are
gratifying, but must be viewed with caution, taking into account the natural
phenomenon of physical deconditioning, generated by forced isolation at home,
leading to low initial values of recorded performance. A negative aspect is the
existence of isolated cases of capping / lack of performance progress in certain tests,
which raises questions about the level of involvement of these students in physical
activities, even if the average values of the groups are significantly improved by the
results of the final tests. However, the progress of both groups supports the
effectiveness of the proposed program and the compromise solutions adopted to
improve the level of physical training in pandemics, especially by capitalizing on the
variants of motor structures and programs associated with the links available on
Youtube platform, which bring some originality and higher attractiveness.
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Rezumat

Studiul desfasurat abordeaza problematica dezvoltarii fortei musculare in contextul
problematic generat de pandemia Covid 19, pentru elevii clasei a 8-a din gimnaziu.
Programul experimental a fost implementat in perioada 20 noiembrie 2020 - 15 martie
2021, combinand activitatile online cu varianta lectiilor desfasurate la scoald. Lotul studiat
(11 fete si 10 baieti) a parcurs variantele de structuri planificate de educare a fortei pentru
principalele grupe musculare, care au fost completate cu diferite programe selectate de pe
platforma Youtube. Rezultatele confirma integral ipoteza de lucru formulata pentru lotul
de fete (P<0.05 si efect size/d>0.8), dar in cazul bdietilor sunt semnalate Tmbunatatiri
semnificative ale performantelor doar pentru 3 din cele 6 teste aplicate. Rezultatele
obtinute trebuie analizate cu rezerva, izolarea la domiciliu afectand potentialul motric al
elevilor, dar faptul ca sunt obtinute totusi progrese semnificative indica posibilitatea de
parcurgere a continuturilor programei scolare la acest context nedorit.

1. Introducere

Dezvoltarea fortei musculare la copii si adolescenti este un proces ce
presupune 1identificarea caracteristicilor morfo-functionale si psihice personale,
conceperea si adaptarea unor programe individualizate, crearea unor medii sigure
de antrenare, adaptarea unei tehnici corecte de executie, selectarea celor mai
eficiente exercitii pentru zonele corpului vizate (Kraemer & Fleck, 2005).
Necesitatea ca tinerii sd beneficieze de programe de pregatire fizica corelate cu
nevoile personale si care sd asigure un mediu atractiv si distractiv este subliniata de
Lloyd et al.,, (2016), accidentdrile survenind din planificarea eronatd a unor
intensitati si volume de efort exagerate. Etapa pubertard este dinamica sub aspectul
modificarilor morfologice ale corpului (marime, forma si compozitie), fiind
caracterizata de dimorfism sexual (Rogol et al., 2002).

Efectul benefic al antrenamentului de forta pentru copii si adolescenti (bazat
pe sdrituri, alergdri si aruncdri) in cresterea performantelor motrice este subliniat de
Behringer et al, (2011). Preadolescenta este o etapd importantd pentru
implementarea programelor de dezvoltare a fortei, pentru echilibrarea grupelor
musculare de la nivelul coapsei (hamstrings si qadriceps), In vederea prevenirii
leziunilor patelare si de ligamente incrucisate (Quatman-Yates et al., 2013).
Beneficiile fitness-ului muscular pentru tineri sunt identificate de Smith et al.,
(2014), care fac referire la scaderi ale tesutului adipos, la diminuarea factorilor de
risc metabolic, incidentd redusd a bolilor cardio-vasculare, asigurarea sanatatii
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osoase, cresterea stimei de sine etc. Forta musculard este o aptitudine de baza ce
conditioneazd calitatea pregatirii fizice, ea fiind importanta in activititi motrice
diversificate: educatie fizica, antrenament sportiv, loisir, kinetoterapie, competitie
(Dobrescu, 2019; Iordan et al., 2021; Morina et al., 2021; Savu, 2019a, 2019b)

Pe parcursul pandemiei au fost identificate tulburarile care sunt comune
sportivilor si persoanelor care au un regim activ de viatd, cu modificarea radicald a
stilului de viata: dificultatea desfasurdrii antrenamentelor de rutina, tulburéri de
somn, afectarea conditiei fizice, concentrare mentald deficitard, stiri depresive
(Tayech et al., 2020). Cresterea sedentarismului — ca urmare a masurilor de izolare
generate de pandemia Covid 19 — are o serie de efecte negative, ca diminuarea
conditiei fizice si probleme asociate starii de sandtate. Recomandarile practice
pentru ameliorarea acestor probleme se referd la: folosirea programelor
personalizate de exercitii fizice (accesibile usor prin intermediul internetului),
eforturi outdoor cu intensitate usoara si moderatd, tehnici de relaxare pentru
reducerea nivelului de stres (Bentlage et al., 2020).

Scaderea nivelului de activitate fizica pentru adolescentii croati in pandemie este
evidentiata de (Sekulic et al., 2020). Studiul sdu pe un lot de 388 subiecti (x=16,4 ani)
semnaleaza faptul ca baietii sunt mai afectati si nu mai pot participa la activitati
sportive preferate, organizate in cluburi si centre de fitness. Cercetarea lui (Altintas &
Asci, 2008) pe copiii puberi (X=13.10 ani) demonstreaza ca subiectii activi fizic au
scoruri mai mari ale stimei de sine fatd de cei sedentari, cu valori semnificativ mai
bune pentru baieti (atractivitate corporald, forta fizica, conditie fizica).

Castigurile de fortd ca urmare a planificdrii antrenamentelor sunt reversibile,
ele se pierd dacd stimulii nu mai sunt aplicati. Factorii care conditioneaza
conditioneazd manifestarea si dezvoltarea puterii (FxV) si a fortei din copilarie
pana la varsta maturitdtii sunt diversi: componenta geneticd, tipul constitutrional,
secretia hormonald, tipologia stimulilor etc., conform (Beunen & Thomis, 2000;
Mocanu, 2015). Particularitatile perioadei pubertare pe plan somatic, psihic si
motric sunt analizate de Goswami et al., (2014), care explicd prin factorul
hormonal influentele si acumularile pe plan somatic si asupra componentelor
fitnessului (forta musculara, compozitia corporala, functia cardiacd, dezvoltarea
sistemului osos). Pe langa acesti factori, un rol important 1l are si calitatea nutritiei,
iar cheltuielile energetice asociate efortului fizic influenteaza si ele cresterea,
prezenta sau lipsa tesutului adipos (Roemmich et al., 2001).

Valorile crescute ale fortei in faza post-pubertara sunt explicate prin influenta
factorului hormonal si de Parker et al., (1990). Importanta factorului neuronal, ca
baza a castigurilor de fortd la copii este analizatd de Granacher et al., (2011), care
concluzioneazad ca acesta este mai important chiar decét hipertrofia musculara la
nivelul membrelor inferioare. Idea este sustinuta si de Guy & Micheli, (2001),
pentru care castigurile de fortd ca urmare a planificarii antrenamentelor sunt
reversibile, ele se pierd daca stimulii nu mai sunt aplicati, iar valorile superioare ale
fortei nu sunt pentru copii un efect al hipertrofiei, ci mai degraba un rezultat al unei
corecte relatii Intre volumul si intensitatea exercitilor si a unor bune coordonari
musculare. Autorii atrag atentia asupra pericolelor (accidentdri) generate de
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antrenamentele nesupravegheate si de folosirea Incdrcaturilor ridicate (maximal
loading) la pubertate.

Pentru tinerii baieti inotatori sunt semnalate mai multe trepte cronologice de
dezvoltare pubertara, cu nivel diferit de dezvoltare a masei musculare si a fortei
musculare (Costa et al., 2021). Studiul lui (Neu et al., 2002) identifica valori
echilibrate 1n privinta fortei de prindere/apucare a antebratului, care creste in
perioada 6-20 ani fara diferente intre sexe, dar forta izometricd maxima a
musculaturii antebratului creste odata cu suprafata transversald a musculaturii, fiind
mai mare la baieti. Valoarea fortei de prindere (grip strength) este un predictor al
fortei musculare totale la tinerii olandezi (384 cazuri cu varsta intre 8-20 ani), prin
analiza fortei principalelor grupe musculare), fiind semnalate asocieri puternice ale
fortei de prindere cu forta maxima totala.

2. Materiale si metode

Scopul cercetarii il constituie determinarea si aplicarea celor mai eficiente
structuri si circuite de dezvoltare a fortei in regim combinat (activitdti didactice
clasice si activititi online) pentru elevii ultimei trepte gimnaziale, in contextul
pandemiei de Covid 19.

Ipotezele cercetarii.

HO (Ipoteza nuld): Nu existd o diferenta semnificativa intre valorile medii ale
performantelor initiale si finale ale testelor de evaluare a forte, indiferent de gen.

H1 (Ipoteza de lucru): Aplicarea programei experimentale va genera
diferente semnificative intre mediile aferente testelor de forta la testarile initiale si
finale, atat pentru fete, cat si pentru baieti.

Metodele de cercetare folosite au fost: analiza literaturii stiintifice de
specialitate, metoda masurdtorilor si testdrilor, experimentul constatativ, analiza
statistico -matematica, reprezentarea grafica si tabelara.

Organizarea cercetarii:

Studiul a fost desfasurat pe parcursul anului scolar 2020-2021, la Colegiul
National Costache Negri din Galati, in plind perioadd de interdictii generate de
efectele pandemiei de Covid 19, care s-au resimtit si in modul de desfasurare a
activitatilor didactice asociate disciplinei ed. fizica. Intervalul planificat temelor de
forta si implementarii programei experimentale a fost intre 20 noiembrie-15 martie
(activitate online in semestrul 1 si clasicd/face to face in semestrul 2), testarile
initiale fiind sustinute in saptdména 16-20 noiembrie 2020, iar cele finale in
saptamana 15-19 martie 2021. Lotul cercetat a fost format din 21 elevi (10 baieti si
11 fete) cu varsta medie de 13,6+0,52 ani. Au fost utilizate urmatoarele 6 teste de
evaluare a fortei, conform Sistemului National Scolar de Evaluare la disciplina
educatie fizica, pentru principalele grupe musculare: flotari clasice pentru baieti si
cu sprijin pe palme si genunchi pentru fete, tractiuni la bara fixa din atarnat pentru
baieti si tractiuni pe banca de gimnastica pentru fete, ridicarea picioarelor din
culcat dorsal, ridicarea trunchiului din culcat dorsal, ridicarea trunchiului din culcat
facial, sarituri peste banca de gimnastica.
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Programul experimental s-a axat pe combinarea structurilor clasice de
circuite furnizate elevilor in perioada de izolare, pentru aplicarea in cadrul orelor
online, dar si pe o serie de variante atractive selectate de pe platforma Youtube,
care au generat o implicare superioard a elevilor in lectii, conform KlikKIuK,
(2020); Mega Proteine, (2020). Pentru activitdtile din scoald este prezentatd
aleatoriu o varianta de circuit, pentru a exemplifica exercitiile de baza care au fost
utilizate.

Varianta de Circuit din 6 statii/exercitii (30” lucru - 20” pauza)

1. Stand cu fata la capatul bancii de gimnasticd inclinate la scara fixa cu
celalalt picior, tarare cu tractiuni pe banca si revenire.

2. Atérnat la scara fixd cu o minge medicinald tinutd intre glezne, ridicarea
genunchilor la piept.

3. Stand cu fata la scara fixd, banda elastica prinsa pe o sipcd superioara,
bratele indoite, intinderea bratelor opunand rezistenta.

4. Stand departat cu haltera (5kg) sau doar cu bara pe umeri, mainile cu priza
inversa pe bard, intinderea si ridicarea bratelor sus.

5. Stand cu 2 gantere sau sticle umplute cu nisip (1-3 kg) in maini, ridicarea
bratelor sus si coborarea lor.

6. Culcat facial, genunchii indoiti la 90°, bratele sus indoite apucat de o
banda elastica petrecutd peste glezne, intinderea si indoirea bratelor.

Calculul statistic a fost realizat utilizdnd programului S.P.S.S. vers. 24,
pentru determinarea indicatorilor tendintei centrale, a testdrii curbei de normalitate
de datelor, semnificatiei diferentelor dintre medii si calcul effect size Cohen's d.,
conform (Ababei, 2006; Murariu, 2018; Murariu & Munteanu, 2018; Opariuc-Dan,
2011). Figurile au fost realizate cu editorul de grafice Microsoft Word, facilitand
comparatii intre variatiile valorilor medii ale testdrilor initiale si finale pentru
fiecare gen, dar si dinamica rezultatelor individuale la anumite teste.

3. Rezultate si discutii

Analiza testului testul Shapiro Wilk indica o distributie normald a rezultatelor
pentru majoritatea probelor de evaluare, ceea ce a permis aplicarea testelor
parametrice, chiar daca numarul de subiecti din ambele loturi este redus. Datele
rezultate in urma prelucrdrii statistice sunt sintetizate diferentiat pe genuri, in
tabelele 1 si 2. In cazul biietilor sunt obtinute valori semnificative statistic
(P<0.05) la jumatate din probele de control flotari, extensii si sarituri la banca de
gimnasticd. Pentru ridicarea trunchiului din culcat facial nu existd si valori
superioare ale effect size care sa confirme efectul puternic al mijloacelor propuse).
Pentru testele de tractiuni la bard fixa, ridicarea trunchiului din culcat dorsal si
ridicarea picioarelor din culcat dorsal nu sunt semnalate diferente semnificative
(P>0.05), dublate de valori ale effect size ce indicd o influentd moderata a
programei aplicate. Baietii nu progreseaza semnificativ pentru performantele legate
de forta bicepsului brahial si a musculaturii abdominale.
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Table 1. Rezultate teste forta baieti (N=10)

Std Std. Mean t d/
. Test Mean . Error . Student  Sig. Size
Indicator Deviation difference
Mean test effect
T.i 11.4000 2.63312 .83267
Flotari -1.00000 -2.739 .023 .866

T.f 12.4000 2.27058  .71802

.. T.i 8.0000 2.10819 .66667
Tractiuni Tf 90000 169967 53743 -1.00000 -2.236  .052 707
Ridicare trunchi T.i 19.6000 4.08792 1.29271
culcatdorsal  T.f 222000 4.15799 1.31487
Ridicare picioare T.i 14.0000 3.94405 1.24722
culcat dorsal T.f 153000 3.62246 1.14552
Ridicare trunchi T.i 22.2000 2.89828 91652
culcat facial T.f 244000 2.45855 77746
Sarituri banca T.i 13.0000 3.29983  1.04350

gimnastica T.f 16.6000 1.34990  .42687

-2.60000 -2.177  .057 .688

-1.30000 -2.248 .051 710

-2.20000 -2.400  .040 759

-3.60000 -5.014 .001 1.600

25
20
15
10
5 Tf
Ti
Flotari Tractiuni Ridicare Ridicare Ridicare Sarituri
trunchi picioare trunchi banca
culcat culcat culcat facial gimnastica
dorsal dorsal
mTi mTf

Figura 1. Valorile medii ale testarilor initiale si finale pentru lotul de baieti (N=10)

Pentru lotul de fete sunt inregistrate insd diferente si implicit progrese
semnificative pentru intreaga baterie de teste(P<0.05), sustinute de valori ale effect
size (d>0,8), ceea ce demonstreaza efecte foarte puternice ale exercitiilor si
structurilor propuse, cu exceptia testului Ridicarea picioarelor din culcat dorsal,
unde d=0,711, valoare<(.8.
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Table 2. Rezultate teste forta fete (N=11)

Std Std. Mean t d/
. Test Mean . Error . Student Sig. Size
Indicator Deviation difference
Mean test effect
Flotari T 69091 3.14498 94825 -2.72727 -5.042  .001 1.520

Tf 9.6364 237793 .71697

- Ti 54545 1.96792 .59335
Tractiuni Tf 63636 174773 52696 -90909 -3.194 .010 963
Ridicare trunchi T.i 17.6364 4.45584 1.34349
culcatdorsal T.f 19.8182 3.84235 1.15851
Ridicare picioare T.i 10.3636 4.67488 1.40953
culcatdorsal T.f 11.5455 4.56867 1.37751
Ridicare trunchi T.i 20.1818 2.96034 .89258
culcat facial T.f 21.8182 3.12468 94213
Sarituri banca T. 11.6364 3.44304 1.03812
gimnastica T.f 13.0000 3.37639 1.01802

-2.18182 -3.464 .006 1.044

-1.18182 -2.358  .040 11

-1.63636 -3.008 .013 .907

-1.36364 -2.887 .016 .870

21.81
19.81
25 20.1
17.6
20 11.54 =
9.63
15 . 10.3 11.6
10 : .
g Tf
Ti
0
Flotari Tractiuni Ridicare Ridicare Ridicare Sarituri
trunchi picioare trunchi banca
culcat culcat  culcat facial gimnastica

dorsal dorsal
mTi mTf

Figura 2. Valorile medii ale testarilor initiale si finale pentru lotul de fete (N=11)

Chiar daca datele medii obtinute semnaleaza progrese semnificative In
majoritatea cazurilor pentru lotul de fete, acestea trebuie interpretate si observand
progresul individual, existand teste la care jumatate dintre elevi doar stagneaza (isi
mentin nivelul de pregatire), figurile 3 si 4 surprinzand aceste situatii, in 2 probe
diferite, diferentiate pe sexe (tractiuni la bara pentru baieti si sarituri la banca de
gimnastica pentru fete).
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Figura 3. Rezultate individuale bdieti - tractiuni la bara fixa

18 1616 16

16 1414 1414
14
12
10 88 88 8
8 6
6
4
2
0
B Ti sarituri B Tf sarituri
Figura 4. Rezultate individuale fete — Sarituri la banca de gimnastica
Discutii

Studiile referitoare la metodologia dezvoltarii fortei la pubertate sau legate de
problematica planificdrii activitatilor fizice in pandemie si adaptarea procesului
educational 1n acest context sunt numeroase.

Predarea lectiilor de educatie fizicd in online pentru ciclurile primar si
gimnazial a presupus folosirea platformelor ZOOM, MEET, SKYPE etc., cu
adaptarea continuturilor la particularititile desfasurarii la interior, in spatii
improvizate. Durata lectiei se recomanda a fi limitata la 30 min. (pentru evitarea
expunerii exagerate la ecran), exercitiile propuse trebuie sd fie atractive, iar
prezenta elevilor acasd impune mdsuri de aerisire si igienizare a spatiilor si
echipamentului (Popa & Popa, 2021).
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Efectul carantinei fortate la domiciliu a generat o crestere a incidentei
supraponderalilor si a celor care suferd de diferite probleme fizice, conform unui
studiu realizat pe populatia din Iran in intervalul februarie-octombrie 2020. Se
remarca totusi o crestere a interesului si preocupdrilor populatiei pentru exercitiile
fizice, aspect confirmat de numarul in crestere al cautarilor pe Google, referitoare
la termenii asociati activitatilor fizice, fatd de perioada ante-pandemie (Bagherian
etal., 2021).

Promovarea unei rutine de conditionare fizica la domiciliu, pentru ca cei
implicati 1n activitati motrice (sportivii in special) sd poatd reveni la rapid la starea
de normalitate, dupa incheierea pandemiei si izolarii este sustinutd de Andreato et
al., (2020). Sanatatea mentald si obiceiurile alimentare corecte sunt importante
pentru mentinerea nivelului de fortd si a unei bune conditii fizice, in vederea
readaptarii ulterioare.

Izolarea la domiciliu a generat probleme psihice (anxietate, depresie, marirea
nivelului de stres), dublate de scaderea volumului de efort fizic. Sunt propuse
exercitii la domiciliu (Yoga, dans, aerobic) cu cel putin 150 min. de intensitate
moderatd si 75 min. de intensitate ridicatd pentru adulti, fractionate in 5-7 sedinte
saptamanal. Activitdtile pentru copii si adolescenti pot fi reduse cu 30% (jocuri
recreative si active in casd sau outdoor), fiind recomandatd individualizarea
efortului, cu monitorizarea acestuia prin intermediul aplicatiilor telefonice si a
senzorilor (Chtourou et al., 2020).

Alti autori propun activitati fizice n pandemie axate pe exercitii calistenice
(cu incarcatura propriului corp), dans aerobic, exercitii cu intensitate la bicicleta
stationara sau la ergometre de canotaj, stretching si jocuri dinamice etc., toate
insotite de o dietd sandtoasd, pentru a creste imunitatea si a ameliora nivelul de
stres (Hammami et al., 2020).

O variantd utild de inlocuire a activitdtilor fizice de grup si a jocurilor
sportive 1n scoald (ca efect al masurilor anti-pandemie) este programul de exercitii
CrossFit (Cataldi et al., 2021). Aplicarea sa timp de 8 saptdmani pe un lot de tineri
din Italia a condus la imbundtétirea rezultatelor pentru o serie de teste fitness:
genuflexiuni, flotari, fandari, accelerari/sprint pe 20m.

Programele de activitati fizice la domiciliu sunt orientate prioritar catre
structuri bazate pe exercitii rezistive, de tonifiere a grupelor musculare, variante de
aerobic, dans, cu schimbarea programelor pentru a evita plafonarea, conform
Medeiros et al., (2021). Implicarea parintilor este importanta, evitdnd astfel forme
de activitate pasiva intalnite des in carantind, fiind recomandate si jocurile online
cu rezolvare de sarcini, iar recomandarile Organizatiei Mondiale a Sanatatii
(WOH), de cel putin 60 min. de exercitii cu intensitate moderatd si viguroasa
pentru copiii si adolescentii de 5-17 ani trebuie atinse.

In pandemie, problemele cu care se confrunti sportivii unde forta musculara
este dominanta (Haltere si Power Lifting) sunt semnalate de Latella & Haff, (2020),
care constata pierderi de masd musculard, fortd si putere. Aceasta perioadad poate fi
valorificata prin preocupdri legate de imbunatatirea calitatii tehnicii miscarilor si a
mobilitatii articulare, depasirea accidentarilor, pregatire psihologicd, iar pierderile
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de forta pot fi ameliorate cu 1-2 antrenamente/saptamana.

O comparatie intre eficienta antrenamentelor de fortd traditionale si cele
axate pe dezvoltarea puterii (FxV), prin efectele asupra fortei musculare, fortei
explozive si vitezei la tineri este realizatd prin analizad sistematicd de Behm et al.,
(2017). Antrenamentul de putere bazat pe sarituri (pliometrie) este mai eficient
decat cel clasic de fortd pentru imbunatitirea performantelor la desprinderea pe
verticala, dar varianta clasica este mai utila in cazul sprintului. Autori recomanda
folosirea antrenamentelor de forta Tnaintea celor de putere, pentru a asigura astfel o
baza stabild de dezvoltare a fortei musculare.

Antrenamentul rezistiv (resistance training) este eficient in cresterea valorilor
fortei musculare pentru fetele tinere (8-18 ani), prin aplicarea unor programe de
exercitii fizice timp de 4-16 saptamani, dar s-a constatat o adaptare/atingere mai
rapida a limitei superioare la fete prin comparatie cu baietii, conform Moran et al.,
(2018). Acestia afirma ca 2 sedinte de pregatire pentru fortd sunt suficiente pentru a
preveni stagnarea pe termen lung.

In cazul tinerilor, rolul exercitiilor de fortd bine planificate si supravegheate
de profesionisti, pentru evitarea traumatismelor este evidentiat de Dahab &
McCambridge, (2009), care indica lipsa de supraveghere, echipamentul
necorespunzdtor, tehnica deficitard si incarcdturile exagerate ca fiind factorii
principali de aparitie a accidentarilor. Imbunatitirea puterii (FxV) la copii poate
creste cu valori de 30-50% dupa 8-12 saptamani de antrenamente corect planificate,
iar mentinerea nivelului atins implica cel putin 2 antrenamente saptamanal.

Un bun indicator al fitness-ului muscular este testul standing long jump
(SLJ), un studiu realizat pe copii si adolescenti (6-17 ani) semnaldnd asocieri
puternice ale rezultatelor acestuia, cu alte teste de evaluare a fortei musculare a
trenului inferior si superior, prezentand si avantajul cd este usor de aplicat, conform
Castro-Pifiero et al., (2010). Diferentele intre sexe (intervalul 8-18 ani) pentru
performantele la standing long jump (SLJ) sunt semnalate si analizate de (Chung et
al., 2013). Baietii au performante superioare pentru toate intervalele de varsta,
aceste diferente sunt accentuate pe masurd ce varsta creste, o explicatie fiind
productia de testosteron care sustine acumularile de forta si implicit valorile BMI.

Cercetarea realizata pe tinerii spanioli (12,5-17,5 ani) de catre Moliner-
Urdiales et al., (2010) a evidentiat ca doar baietii care sunt implicati cel putin 60
min/zi in activitati fizice de intensitate moderatad spre viguroasa (MVPA) au valori
superioare ale fortei dinamice la nivelul trenului inferior, masurata prin teste bazate
pe sarituri, deci intensitatea antrenamentelor este asociatd cu valori superioare ale
fortei musculare.

Un program complex de antrenament pentru educarea puterii (FxV) la tinerii
baschetbalisti (14-15 ani) este propus de Santos & Janeira, (2008). Activitatea se
bazeazd pe o combinatie de antrenament cu greutati/incarcatura si pliometrie, timp
de 10 saptdmani, cu 2 sedinte saptdmanal, in paralel cu pregdtirea tehnnico-tactica
specifica jocului. Toate rezultatele la testele bazate pe sarituri sunt astfel
imbunatatite semnificativ.
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Dinamica indicatorilor fortei izometrice pentru fete si baieti (lot de 110 copii,
cu varsta de 5-15 ani) la abductorii umarului, flexorii-extensorii cotului si
genunchiului, respectiv muschii ce asigura dorsiflexia plantara este investigata de
Daloia et al., (2018). Autorii constatd o crestere liniard in intervalul 5-10 ani pentru
ambele sexe, apoi valori semnificativ mai mari pentru baieti. Un studiu realizat de
Round et al, (1999) pe tineri (8-17 ani) indicd faptul ca forta
cvadricepsului/extensor al genunchiului este proportionald cu indltimea si greutatea
la fete, iar valorile mai bune ale fortei bicepsului brahial/flexor al cotului pentru
baieti sunt explicate de productia de testosteron, ca factor de imbunatatire a fortei
musculare si favorizare a cresterii in lungime a humerusului.

Planificarea incarcaturilor pentru eforturile de forta trebuie sa tind cont de
forta relativa, adica de relatia dintre valoarea greutdtii corporale si valorile maxime
ale incarcaturii (1RM in genuflexiune), dar si de varsta subiectilor, in stabilirea
numarului optim de repetari, pentru a preveni suprasolicitarile. Pentru sportivi se
poate lucra cu incarcaturi cu valoarea 2 (16-19 ani), 1,5 (13-15 ani) si sub 0.7
pentru subiectii care au mai putin de 12 ani, conform Keiner et al., (2013).

4. Concluzii

Lotul redus numeric nu permite generalizarea rezultatelor la nivelul
populatiei scolare din care acest esantion studiat face parte, progresele
semnificative, dublate de valori ridicate ale effect size (in special pentru lotul fete)
sunt Tmbucuratoare, dar trebuie privite cu rezerva, tinand cont de fenomenul firesc
de deconditionare fizica, generat de izolarea fortatd la domiciliu, care conduce la
valori initiale reduse ale performantelor inregistrate. Un aspect negativ este
reprezentat de existenta unor cazuri izolate de plafonare/lipsa de progres a
performantelor la anumite teste, ceea ce ridica semne de intrebare in privinta
nivelului de implicare a acestor elevi in activitdtile fizice, chiar dacd valorile medii
ale loturilor sunt Imbunatatite semnificativ prin rezultatele la testarile finale. Cu
toate acestea, progresele ambelor loturi sustin eficienta programei propuse si a
solutiilor de compromis adoptate pentru Imbunatatirea nivelului de pregatire fizica
in pandemie, mai ales prin valorificarea variantelor de structuri motrice si programe
asociate linkurilor disponibile pe platforma Youtube, care aduc unele elemente de
originalitate si atractivitate mai ridicata.
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