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Abstract

The decline in physical activity and sedentary lifestyle in children, driven by modern lifestyle
changes, has been recognized as one of the primary factors contributing to increased physical
problems and a decline in motor skills. This study aimed to compare the effects of challenging
and non-challenging ball games on physical activity levels and enjoyment of physical activity
in 9-11-year-old girls. In this study, 30 female students from schools in Kermanshah were
randomly assigned to two groups of 15 participants each. They participated in Heidelberg Ball
School games with challenging and non-challenging designs for 8 weeks (3 sessions per week).
Data collection tools included the Physical Activity Questionnaire (Zamani et al., 2019) and the
Physical Activity Enjoyment Scale (Morano et al., 2019), which were used to assess the level
of physical activity and enjoyment derived from these activities in both groups. The results
were analyzed using the analysis of covariance (ANCOVA). The results indicated that the group
participating in challenging games scored significantly higher in both physical activity levels
and enjoyment compared to the non-challenging group (P<0.05). These results suggest that
challenging games, by creating a dynamic and engaging environment, can be an effective
strategy for increasing physical activity and providing a positive and enjoyable experience for
children. Overall, the use of these games in the long term may contribute to promoting a
healthier lifestyle in children and increase motivation to engage in physical activities.
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Extended Abstract
Background and Purpose

The reduction of play spaces and the increased use of video games have exacerbated physical
problems and motor deficiencies in children (Utholz et al., 2022). A lack of physical activity
affects various aspects of children's development (Zarotis, 2020). Recommendations emphasize
the necessity of 60 minutes of daily physical activity for children (Petrusic et al., 2022). Schools
and physical education play a crucial role in promoting physical activity (Sprengeler et al.,
2019). Games, particularly ball games, are effective in increasing physical activity and
enhancing motor skills (Johnstone et al., 2019; Kroger & Roth, 2011). The Ballschule
Heidelberg games, by offering diverse games, contribute to children's physical development
(Kroger & Roth, 2011). The challenge point framework (Guadagnoli & Lee, 2004) and
enjoyment of physical activity (Morano et al.) are effective in skill learning. Research has
shown that challenging interventions improve motor abilities more than non-challenging ones
(Balali et al., 2019; Hosseinirokh et al., 2018). Play-based learning models are also effective
(Bang et al., 2023; Erizal & Thsan, 2020; Gudadappanavar et al., 2021). Studies by Pham et al.
(2021 and 2023) demonstrated the effects of play-based interventions on motor proficiency and
physical fitness. Jafari et al. (2024) also showed the impact of Ballschule Heidelberg games on
motor proficiency and physical activity levels. However, there is no study that examines the
effect of Ballschule Heidelberg games in challenging and non-challenging forms on physical
activity and enjoyment of activity. This research examines the effect of Ballschule Heidelberg
ball games in two conditions, challenging and non-challenging, on the level of physical activity
and enjoyment of activity in 9 to 11-year-old female students in Kermanshah.

Materials and Methods

The study population consisted of all female elementary school students aged 9 to 11 years in
Kermanshah, Iran, during the 2023-2024 academic year. The sample comprised 30 female
students within this age range, randomly assigned to two groups of 15: a challenging
intervention group and a non-challenging intervention group. The sample size was determined
using G*Power 3.1, based on previous research (Balali et al., 2019; Jafari et al., 2024; Khaledi
et al.,, 2022). Data collection instruments included the Children's Physical Activity
Questionnaire (CPAQ) (Zameni et al., 2020), with a Cronbach's alpha of 0.89 and an intraclass
correlation coefficient of 0.92, and a 4-item Enjoyment of Physical Activity Scale (EPAS)
(Morano et al., 2019), with a Cronbach's alpha of 0.78. The EPAS was adapted for children
using emoticons, and its validity was supported by previous studies (Morano et al., 2019;
Colella et al., 2008; Carraro et al., 2008). The intervention consisted of 15 games from the
Ballschule Heidelberg program (Kroger & Roth, 2011), conducted over 8 weeks, with 3
sessions per week. In the challenging group, task complexity was increased by modifying rules,
equipment, and environmental conditions, and more difficult goals were set. In the
nonchallenging group, games were designed with simple rules and uniform skill repetition, and
the environment was kept stable. Enjoyment of physical activity was assessed before and after
the intervention, while physical activity levels were assessed weekly throughout the
intervention using the CPAQ. Descriptive statistics (mean and standard deviation) were used to
summarize the data. Analysis of covariance (ANCOVA) was employed to examine group
differences, controlling for age and body mass index. Assumptions of normality and
homogeneity of variance were verified using the Shapiro-Wilk and Levene's tests, respectively.
Data were analyzed using SPSS version 25, with a significance level of p < 0.05.

Results

The two groups, challenging and non-challenging, were homogeneous with respect to
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demographic characteristics (age, height, weight, and body mass index), with no statistically
significant differences observed between them (P > 0.05). The mean age was 10.01 +0.21 years
in the non-challenging group and 9.93 + 0.19 years in the challenging group. The mean height
was 1.34 + 0.01 meters in the non-challenging group and 1.33 + 0.01 meters in the challenging
group. The mean weight was 32.14 + 1.31 kilograms in the non-challenging group and 32.40 +
1.66 kilograms in the challenging group. The mean body mass index was 17.71 + 0.69 in the
non-challenging group and 18.33 £+ 0.70 in the challenging group. The results indicated a
statistically significant difference in the mean levels of physical activity between the two groups
(P < 0.05). Prior to the intervention, the mean physical activity level was 2.51 + 0.17 in the
challenging group and 2.28 + 0.11 in the non-challenging group. Following the intervention,
the mean physical activity level increased to 3.06 £ 0.18 in the challenging group and 2.40 +
0.12 in the non-challenging group. Similarly, a statistically significant difference was observed
in the mean enjoyment of physical activity between the two groups (P < 0.05). Prior to the
intervention, the mean enjoyment of physical activity was 3.16 = 0.13 in the challenging group
and 3.01 £+ 0.08 in the non-challenging group. Following the intervention, the mean enjoyment
of physical activity increased to 3.93 + 0.40 in the challenging group and 3.19 £ 0.36 in the
non-challenging group. Analysis of covariance revealed a significant effect of group on both
physical activity levels (F = 10.50, df = 1, P = 0.004, n*p = 0.32) and enjoyment of physical
activity (F = 16.85, df = 1, P = 0.001, n?p = 0.44). These findings suggest that participants in
the challenging group experienced higher levels of both physical activity and enjoyment of
physical activity compared to those in the non-challenging group.

Conclusion

In conclusion, increasing physical activity during childhood is not only crucial for physical
growth but also for enhancing children's social and psychological skills. Childhood offers a
unique opportunity to establish sustainable and positive habits in physical activity, which can
directly influence a healthy and active lifestyle in later years. This study demonstrated that
Heidelberg Ballschule games, when conducted with a challenge-based approach, significantly
contribute to the enhancement of children's physical activity levels. These approaches, by
strengthening psychological variables such as enjoyment, motivation, and engagement,
improve children's participation in physical activities. Such approaches not only have the
potential to enhance physical education programs in schools but can also lead to the
development of innovative methods to encourage children to engage in more physical activity.
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