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Abstract: The research deals with the particularities of the initiation in the sport of kin ball, of 94 students (54
boys and 40 girls), without a history of practicing the sport intensively, and the measure of the influence of
some components of the motor capacity. Kin ball is a sport that appeared in Canada, in an academic setting
and can become an alternative sport in the common university curricula in Romania. The research was carried
out in 4 research groups in 2019 and 2022, two of boys and two of girls, similarly, before and after the
declaration of the acute phase of the Covid-19 Pandemic, generating physical activity constraints. The
originality of the research refers to the initiation, unprecedented in Romania, in the Kin ball sport, through 20
training sessions, carried out in 10-day stages and the evaluation of some motor skills on the subjects. During
the experiment, the following components were tested pre- and post-intervention Kin-Ball: palmar muscle
strength using the dynamometer, general resistance by running as long as possible for 2 min and general
coordination function - body balance, by the Matorin test. The statistical calculation included the application
of the Kolmogorov-Smirnov test, depending on which parametric or non-parametric statistical significance
tests were applied and the estimation of the size of the intervention effect. The results highlighted particularities
of initiation in Kin ball, but also significant differences (p<0.05) in all measurements performed in 2022. The
tests in 2019 recorded both significant and statistically insignificant differences, also highlighted by the
calculation of the d indicator of to Cohen. The lower initial level of all motor components measured in 2022
and their significant improvement represent aspects that can be understood as collateral effects of the lack of
movement during the pandemic.
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Introduction

Recreational physical exercises produce significant improvements for the quality of life, both
physically and mentally (Agyar, 2013; Ponce-Bravo et al., 2015). Physical education teachers are
guided to use a series of traditional means, specific to each national culture (Yildiz et al., 2021).
However, a series of research highlights the complementarity of other intervention programs with
the aim of increasing motivation and participation, developing motor skills in the youth generation
(Amado et al., 2014). Among these, we can mention the most diversified sports (Pricop et al., 2020,
Rhea & Martin, 2010), adventure programs (Buckley, 2012), parkour (Kidder, 2013), programs of judo
(Ion-Ene et al., 2014), climbing (Balas et al., 2021) or swimming (A. Badau et al., 2022).

A large part of the means of intervention with a sports character use, in a very varied way, a
common tool, namely the ball (Fernandez-Rio et al., 2022). The use of the ball is done today in
extremely varied forms, keeping fun and goodwill, together with the development of individual or
collective physical and mental capacities. Ball games, known, most often, as sports games, also
support the formation and development of group processes and phenomena, such as social
facilitation, the development of interpersonal relationships; ball games stimulate communication,
support cohesion and combat deindividuation (Dragnea, 2006; Johnson et al., 2016; Westendorp et
al., 2014).

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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The ball has excited people since ancient times (Wertmann, 2020), being present in some ancient
cultures: from Homer's Odyssey to the rubber —ball in Mayan's culture, the ritual game in Aztec's
culture, cuju in China, kemari in Japan, fireball or ulama in North and Central America (Ancient Ball
Games, 2022). In modern times, these have evolved into games such as football, basketball, handball
or volleyball, which are played recreationally, educationally, but above all performatively.

Motor activities with the ball produce fun and good mood, favoring the release of endorphins,
improving the main functions of the body, fully supporting the overall improvement of human health
(Hall et al., 2016, Robinson et al., 2018). Playing with the ball is generally considered to belong to
playful activities, but the ball is used in different forms and in the case of other bodily activities such
as gymnastic, agonistic, recreational or compensatory sports activities (Epuran, 2013; Park, 2013;
Dragu, 2010). In contemporary sports games, the ball is the main object around which the sports
activity is organized (Tuncel, 2016). The ball can be used as a means of expressing mastery and
individual skills (in artistic gymnastics, golf, bowling), but also as a means of training in
compensatory activities (Basabe et al., 2022). Sometimes with the help of the ball some qualities and
motor skills are developed using the weighted ball, the ball thrown at the target, or the ball thrown
at a distance (Jermyn et al., 2021; Zhu & Bingham, 2010).

In the last decades, it is observed that physical education and sports teachers focus too much on
the performance side of sports games and less on the educational side (Lara & Cachén, 2010).
Proceeding in this wrong way, formal education diminishes its achievement of educational ideals
such as cognitive development and personality formation of students (Ferrari et al.,2009).

The ball used in sports or recreational games has different size, weight and consistency
depending on the specific regulations. In this context, we can say that the ball was perhaps the object
with the most important role in the development of contemporary sports, the diversity of its
manipulation forms being the most interesting aspect (Abdulsalam et al., 2022; Liu, 2021). The
continued concern to increase the diversity of the use of the ball, means that new forms of sports
activities continue to appear, often referred to in the specialized literature as alternative sports (Lara
& Cachon, 2010). The didactic and educational objectives of using alternative sports in physical
education activities aim at motor development, intellectual development, cooperation, co-education,
collaboration, commitment, value formation, etc. (Kleiner & Hoger, 2022) An alternative game that
uses the ball in a very special way is kin ball, with special features of its size, weight and use (Daniel
et al., 2023; Barrette, 2010).

Kin ball is an alternative sport of Canadian origin, which appeared in 1986, overseen and
regulated by the International Kin-Ball Sport Federation. The federation includes 15 countries around
the world, being practiced by almost 4 million people worldwide (FIKB / IKBF, 2023). Kin ball is
played by highlighting teamwork, by dynamically exploiting the collaborative spirit of teammates.
Playing this game increases the motivation of less active players, even compared to other sports (Hall
et al., 2016; Zurita-Ortega et al., 2023). The specificity of Kin-Ball is that, unlike other sports, it is
played in three teams of four players, where a huge ball (1.2 m) is not allowed to fall to the ground
(Pedregosa, 2009; Didactics, 2016). It should be noted that over time the giant ball began to get more
and more sophisticated uses in several sports activities, being present in fitness, medical recovery,
being the subject of interesting efficiency research (D. Badau et al., 2018).

In Kin ball points are scored when the team playing the ball commits a foul. The team designated
to play the ball must kick it only when all teammates are in contact with the ball, and the defending
team must control the ball before it touches the ground.

Relatively little scientific research has appeared on Kin ball, and most of it concerns the practice
of this sport under standard conditions, as well as means of initiation-learning. Based on the study
of 13 games from the 7th edition of the Spanish championship, Amate R.D. et al. (2015) characterized
kin ball as a defensive sport, with medium-high intensity efforts, with a match duration of about 46
minutes, with an activity/rest ratio of about 1/1.51 and an average time to achieve a point of 12.07
sec.; a kin ball sports meeting totals about 73 points with a total of 390 hits of the ball.

The present research aims to be original in that it proposes the practice of kin ball in Romania,
while also measuring some effects of the motor capacities of the practitioners.
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Methodology

The purpose of the research

The research aimed, on the one hand, to teach kin ball for the first time in Romania, and on the
other hand, to test the usefulness of practicing kin ball, in the sphere of some components of the motor
capacity, among young students, without antecedents of practicing the sport in intensively.

The research objective

These objectives collectively aimed to explore the initiation process, evaluate its impact, and
understand the implications of engaging in Kin ball activities on various motor skills among students,
both before and after the Covid-19 Pandemic:

1.Exploration of initiation in Kin ball - investigating the process of introducing students without
prior intensive experience to the sport of Kin ball.

2.Assessment of motor capacity components - measuring and analyzing the impact of various
motor capacity components (palmar muscle strength, endurance, coordination) in students engaging
in Kin ball initiation.

3.Comparison pre and post pandemic effects -assessing and comparing the changes in measured
motor skills among participants before and after the acute phase of the Covid-19 Pandemic, which
imposed constraints on physical activity.

4.Evaluation of training impact - assessing the effectiveness of the Kin ball initiation program by
conducting evaluations before and after a series of 20 training sessions held over specific intervals.

5. Exploration of educational impact - to examine the educational significance of integrating Kin
ball into the academic sphere in Romania, particularly in terms of its potential contribution to
developing motor skills in young students without prior extensive experience in the sport.

6. Statistical analysis for comparison helping to interpret the results; the use of statistical tests to
verify the normality of distributions to use parametric tests, or as the case may be, non-parametric
tests to verify the differences between pre- and post-intervention measurements; evaluation of the
effect size of pre- and post-intervention changes.

7.Understanding pandemic-related effects - investigating the potential impact of reduced
physical activity during the pandemic on the motor skills of participants engaging in the Kin ball
initiation program.

Participants and procedures

A number of 94 young Romanian students participated in one of the two editions of the
extracurricular project , Freshman Camp”, carried out in 2019 and 2022, by the University of Pitesti,
in the Bughea de Sus, Arges, Romania. On this occasion, 20 kin ball introductory training sessions
were implemented, starting with three motor tests of the level of palmar strength, running endurance
and general coordination. At the end of the projects, the final tests of the previously presented motor
components were carried out.

The distribution by gender (Table 1) was as follows: Boys = 54 (57.4%), Girls = 40 (42.6%) on a
distribution from 19 to 27 years. The projects started in September of the years 2019 and 2022,
immediately after the participants were admitted to the university system, before they participated
in the university curricular actions. The selection of participants was based on supporting the
friendships of students of different majors, across social boundaries, as a further contribution to the
civic mission of higher education (Hudson et al, 2022). Enrollment to participate in the projects was
voluntary, the selection being made on the basis of previous participation in volunteer actions, trying
to achieve a gender balance. Most of the participants did not present a relevant previous history of
intensive practice of a sport, and this aspect did not constitute a criterion for acceptance or rejection
in the project.
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Table 1. Distribution of participants by research group and gender.

Male Female
no % old no % old
Grup 1- year 2019 24 54,5 21,52,1 20 45,5 20,8+2,6
Grup 2- year 2022 29 58 20,4+1,1 21 42 20,6+1,8

The Covid pandemic started worldwide in March 2020, so group 1 performed the experiment in
September 2019 before its outbreak, and group 2 performed the experiment after the completion of
the acute phase generating constraints to participate in physical activities, in September 2022. All
participants had participated in 20 training sessions each, with data collected at the beginning and
end of the program.

Kin-Ball experimental program

Table 2 shows the activities of the kin ball intervention program. The kin ball program was
adapted to maintain the essential teaching and learning objectives inherent in the practice of kin ball,
inspired by several sources (Zurita-Ortega et al., 2020, Amate, et al. 2015). The program included 20
sessions: 2-hour training sessions, two each day for 10 days, in both 2019 and 2022 actions.

Table 2. List of activities of the kin-ball intervention program.

Sessions
Characte- 1-4 5-8 9-12 13-16 17-20
ristics
Poison Four corners Indiana Jones Four corners Indiana Jones
Tripod Together Tripod Centipede Four corners
Activity Indiana Jones  Kin ball Poison Ultimate rugby Together
Centipede Omnikin Together Together Tripod
Ultimate rugby Ultimate rugby Match Match Match

Match

Note: Centipede - Lying on their backs on the floor, participants pass the ball; Tripod - holding the
ball between three people; Indiana Jones - A person running in a circle of players avoids being hit by
the ball; Kin ball Omnikin - Hitting the ball with both hands together; Together: At the "together"
signal all teammates must simultaneously touch the ball; Ultimate rugby- Passing the small ball into
the team without the other two teams being able to intercept it.; Poison - aiming the ball at other
players; Four corners - participants placed in four corners of a square, send the ball by volleying to
another corner of the field.; Match: match simulations.

Methodological and organizational adjustments

Following the experimentation of the general rules of the game, we sought to obtain a correct
learning environment through the use of explanations, practical demonstrations, the practice of
warm-up and preparation exercises, the practical practice of the elements and technical procedures
characteristic of kin ball and the organization of games and competitions. In the first training sessions,
a 65 cm gym ball, smaller than the 122 cm Omnikin ball, was used to understand the main positions
and movements. The first simulations of match-meetings were conducted on two teams and not on
three (as in the official rules of Kin-ball), and the colors of the teams were made based on concrete
material possibilities.
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Variables and instruments

The basic principle on the basis of which the tests for measuring strength, endurance and
coordination capacities were selected was the lightness of their application and the maintenance of a
state of entertainment and joy characteristic of the performance of extracurricular activities and
spending free time for students.

The research was focused on the didactic process of initiation-teaching of the sport of kin ball
and on the measurement of some components of motor qualities, namely palmar muscle strength,
resistance, general coordination and balance. Muscle strength was measured by the palmar flexion
test, using a dynamometer. Endurance was measured by a modified test, namely by measuring the
distance in meters covered in 2 min. of running, with individual start carried out at 15 sec. intervals.
General body coordination and balance were measured by the Matorin Test, with the result measured
in degrees of rotation; 3 trials were performed on the favored side, taking into account the best
performance.

Proceeding

For initiation into kin ball, the following methodical steps were carried out: presentation
explanations and introduction to the new issue, practical demonstrations, practice of warm-up and
preparation exercises, practical practice of technical elements and procedures and the organization
of games and competitions (see Figure 1).

Figure 1. Poses of kin ball initiation and teaching (personal photo collection).

To measure physical capabilities, pre- and post-intervention tests were performed individually,
outdoors on the sports field of the tourist base, and the evaluation was performed by the same people
from the project management team.
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Data analysis

Comparative analysis of pre- and post-intervention data was performed by means of the paired-
samples t-test, performed separately for the groups of boys and girls. A comparative analysis of the
level of the components of the motor qualities tested, in the different groups of the years 2019 and
2022, was also performed by means of the t-test for paired samples. Normality and homogeneity were
measured by the Kolmogorov-Smirnov test, ensuring that the variables were normally distributed (p
> 0.05). Effect size (Cohen. J, 1988) was calculated using Cohen's standardized d scale interpreted as
follows: null (0-0.19), low (0.20-0.49), moderate (0.50-0.79) or high (=0.80). All data were analyzed
using SPSS, version 23.0.

Results

Tables 3 and 4 show the descriptive, univariate and bivariate analysis. The data related to the
assessment of strength and resistance presented normal distributions (based on the calculation of
Kolmogorov-Smirnov test), the bivariate analysis could use parametric tests, respectively Paired
Sample t test. The data related to the assessment of general coordination and balance showed
asymmetric distributions (based on the calculation of the Kolmogorov-Smirnov test), the bivariate
analysis being able to use only non-parametric tests, respectively the Wilcoxon Pair-Z test.

Table 3. Comparative results of the muscular force (MF)and resistance (RES) tests
performed pre- and post-intervention with kin ball means, normal distributions.

doi:10.20944/preprints202312.2233.v1

Variables group no M SD Kolmogorov- paired sig P
1/2 Smirnov sample t
M/F test, p2 0,05 test
MF pre-2019 M 24 45.25 4.436 0.154 2.519 0.019  <0,05
MF post 2019 M 24 46.25 4.436 0.200%
MF pre-2019 1F 20 22.45 2.856 0.200% 4.224 0.001  <0,01
MF post 2019 1F 20 27.10 3.626 0.200%
MF pre-2022 2M 29 39.90 4117 0.200* 7.388 0.001  <0,01
MF post 2022 2M 29 45.66 3.994 0.075
MF pre-2022 2F 21 20.38 2.500 0.200* 9.663 0.001  <0,01
MF post 2022 2F 21 31.57 4.632 0.050
RES pre-2019 1M 24 80042  46.483 0.200* 2.635 0.015  <0,05
RES post 2019 IM 24  807.08  44.476 0.176
RES pre-2019 1F 20 652 28.023 0.197 1.073 0.297  >0,05
RES post 2019 1F 20 654 29.272 0.200%
RES pre-2022 2M 29 729.66  56.283 0.200% 6.027 0.001  <0,01
RES post 2022 2M 29 78345  54.266 0.200%
RES pre-2022 2F 21 64143  35.396 0.054 5.630 0.001  <0,01
RES post 2022 2F 21 690.00  32.249 0.052

Note: Muscular Force (MF)-indicator of dynamometer; Resistance (RES)- measuring in
meters; Male (M); Female (F). * This is the lower bound of the true significance.
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Table 4. Comparative results of coordination-balance (CB) pre- and post-intervention with
Kin ball means, asymmetric distributions.

Variables Group no M SD Kolmogorov-  Wilcoxon  sig p
1/2 Smirnov test, Pair-
M/F p<0,05 Z test
CB pre-2019 M 24 34417 33221 0.000 1.131 0.258  >0,05
CB post 2019 M 24 34625  30.333 0.000
CB pre-2019 1F 20  310.00  38.389 0.002 2.521 0.012  <0,05
CB post 2019 1F 20 326.00 39.256 0.001
CB pre-2022 2M 29 34414 31.681 0.000 2.041 0.041 <0,05
CB post 2022  2M 29  349.66  24.854 0.000
CB pre-2022 2F 21 30286  33.637 0.011 2.831 0.005  <0,01
CB post 2022 2F 21 31952 37212 0.036

Note: Coordination Balance (CB)- measuring in degree (0-360); Male (M); Female (F).

Discussion

The results of the research presented in Figures 2—4 and Tables 3 and 4 demonstrated the increase
of the measured components of the motor capacity (palmar strength, general resistance and general
coordination-balance), in young subjects without intensive sports history, through the means of
initiation and learning of the kin ball game. As a general observation all three measured motor
components were developed as a result of the proposed kin ball program, but not all results are
statistically significant (p<0.05). Although statistically significant differences were demonstrated in
different ways (using both parametric and non-parametric tests), based on the data obtained,
statistically significant differences are observed in the following evaluations:

- Boys' palmar muscle strength, in 2019, [t (24) = 2.519; p<0.05];

- The palmar muscle strength of girls, in 2019, [t (20) = 4.224; p<0,01];

- The palmar muscle strength of boys, in the year 2022, [t (29) =7.388; p<0,01];

- The palmar muscle strength of girls, in the year 2022, [t (21) = 9.663; p<0,01];

- The general resistance of boys, in the year 2019, [t (24) = 2.635; p<0.05];

- The general resistance of boys, in the year 2022, [t (29) = 6.027; p<0,01];

- The general resistance of girls, in the year 2022, [t (21) = 5.630; p<0,01];

- The general coordination and balance of girls, in 2019, [z (20) = 2.521; p<0.05];

- General coordination and balance of boys, in the year 2022, [z (29) = 2.041; p<0.05];

- The general coordination and balance of girls, in the year 2022, [z (21) = 2.831; p<0,01];

doi:10.20944/preprints202312.2233.v1
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Figure 2. Evolution of force.
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Figure 3. Evolution of resistance.
Coordination -balance
360 344717 346.25 344.14 349.66
340
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m male
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260
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Figure 4. Evolution of coordination-balance.

An increase in the average performance of the groups was found in the following evaluations,
but the difference was not statistically significant:

- The general resistance of girls, in 2019, [t (20) = 1.073; p>0.05];

- The general coordination and balance of boys, in 2019, [z (24) = 1.131; p>0.05].

Measuring the effect (Table 5) sought to identify the practical significance of the differences
between the measured performances, beyond the statistical one, trying to show which of the effects
were large, moderate or small. Following the calculations based on Cohen's d indicator, it was
established that the size of the performance improvement effect is high in the case of all evaluations
with statistically significant differences (minim p<0.05). Apart from these, the case of coordination-
balance in boys in the 2022 project is noteworthy, where the effect is moderate. Also, in two
comparative evaluations from the year 2019, the same ones in which the difference in pre- and post-
intervention kin ball averages did not turn out to be statistically significant, the effect size turned out
to be low: endurance in girls and coordination-balance in boys.

Table 5. Effect size calculation (Cohen's d).

Variables M/E t/z gl r2 d- Cohen explain
Force 2019 Male 2.519 23 0.216 1.05 high
Force 2019 Female 4.224 19 0.484 1.938 high
Force 2022 Male 7.388 28 0.661 2.792 high
Force 2022 Female 9.663 23 0.802 4.03 high

Resistance 2019 Male 2.635 23 0.232 1.099 high
Resistance 2019 Female 1.073 19 0.057 0.492 low

Resistance 2022 Male 6.027 28 0.565 2.278 high
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Resistance 2022 Female 5.630 23 0.58 2.348 high
Coord.-Balance 2019 Male 1.131 23 0.053 0472 low
Coord.-Balance 2019  Female 2.521 19 0.251 1.157 high
Coord.-Balance 2022 Male 2.041 28 0.13 0.771  moderate
Coord.-Balance 2022  Female 2.831 23 0.258 1.181 high

Although the same participant selection criteria were maintained in both 2019 and 2022 projects,
it can be seen from Figures 1-3 that in many cases the level of motor performance at pre-intervention
was lower in 2022 than in 2019, for all measured components. Based on the data collected, we can
appreciate that in the context of the worldwide Covid 19 pandemic, large masses of students in
Romania, under legal constraints, followed the online school regime for long periods of time and did
not perform physical exercises regularly, with noticeable effects on the level of individual motor
capacities.

The notable advancement in 2022 can be attributed to reduced initial motor capabilities caused
by pandemic-related isolation, supported by findings from prior studies (Stracke et al., 2022; Mihaila
et al., 2021). This facilitated easier progress due to physical exercises and Kin ball practice amid lower
starting motor levels in 2022 versus 2019 across all groups.

The study's findings validate other Kin ball research, beneficial for educators diversifying
cooperative, social, and cognitive activities (Narvaez, 2015; Lara & Cachodn, 2010). Methodological
limitations were present due to easy testing, ensuring minimal disruption to the 2019 and 2022
Freshman Camp programs.

Conclusions

The study focused primarily on the introduction of the sport called Kin Ball in Romania and on
exploring the challenges of this initiation process in four groups of young people (two boys and two
girls). It highlighted the ease of learning this game, allowing participants with limited sports
experience to engage effectively. The implementation of Kin-Ball initiation techniques served as a test
of an alternative method of instruction for physical education and sport teachers.

The research facilitated the evaluation of some components of the mortician capacity (palmar
muscle strength, resistance, coordination) and the possibility of improving them through a
specialized training of 20 initiation sessions and learning kin ball.

The research had the advantage of evaluating and comparing the motor components of initiation
into kin ball before (evaluations carried out in 2019) and post (evaluations carried out in 2022) the
Covid-19 pandemic, which imposed constraints on people's physical activity.

The research used descriptive statistics, the Kolmogorov Smirnov test for testing the normality
of distributions, the paired sample T test, the nonparametric Wilcoxon-Z test and calculated the
effects of changes by Cohen's d.

The evaluation of the effects of the Kin ball program in 2019 revealed a significant improvement
in the palmar muscles in both the girls (p<0.01) and boys (p<0.05) groups, as well as a significant
improvement in body coordination in the girl’s group (p<0.05) and a significant improvement in
endurance in the boy’s group (p<0.05). Statistically insignificant differences (p>0.05) were recorded
by the group of girls in endurance and the group of boys in coordination-balance. In 2022 all
assessments showed statistically significant improvements at a significance threshold of at least <0.05.

The differences between the results recorded in 2019 and 2022 can be attributed to the effects of
the Covid 19 pandemic in terms of the level of physical training of young people. Thus, the research
demonstrated lower average levels of physical capacities in the young people included in the research
in 2022 compared to 2019, explained by the long periods of physical inactivity imposed by the
constraints of the pandemic. From another point of view, the lower level of the components measured
in 2022 allowed a greater capacity for progress and an easier improvement of them.

The records as a whole can lead to the conclusion that the practice of kin ball can improve
physical capabilities, if it is practiced systematically or intensively.
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These findings correlate with research objectives highlighting successful initiation of the Kin
ball, assessment of components of motor ability, comparison of pre- and post-pandemic effects,
evaluation of training impact, exploration of educational impact, statistical analysis, and
understanding of pandemic-related effects. on the motor skills of the participants.

Despite its potential, Kin ball remains an unfamiliar game to many physical education
instructors due to factors such as limited popularity and challenges in accessing the specific materials
needed for practice, such as the 48-inch ball.

Ethics approval and consent to participate

The present investigation, which involved human volunteers, adhered to the ethical principles outlined in the
Declaration of Helsinki and received approval from the University "1 Decembrie 1918" of Alba Iulia. Prior
to registration, all participants were provided with comprehensive information regarding the study's
objectives, methodologies, potential hazards, and advantages. All individual subjects included in the study
provided written informed permission.

All methodologies were executed in adherence to the pertinent norms and legislation.

All the patients gave their Informed consent to participate in this study, in the private osteopathy and therapeutic
massage office.
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