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Abstract

Introduction: The reform of physical education in Chinese universities emphasizes
student-centered learning, lifelong physical activity, and diversified sports
participation. Compared with traditional five-on-five basketball, three-on-three
basketball provides more frequent ball contact, greater individual involvement, and
more opportunities for cooperation and decision-making, which may enhance both
physical and motivational outcomes.

Methodology: A quasi-experimental design was adopted with 60 undergraduate students
from Pingdingshan University. Participants were divided into an experimental group
receiving three-on-three basketball instruction and a control group following conventional
five-on-five basketball teaching. Physical fitness (800-meter run, standing long jump,
agility run), basketball skills (shooting, dribbling, layup), and learning interest were
measured before and after a one-semester intervention. Independent-samples and paired-
samples t-tests were conducted using SPSS.

Results and discussion/Themes and findings: The experimental group showed
significantly greater improvements in physical fitness, technical performance, and learning
interest compared with the control group. The results suggest that three-on-three
basketball creates a more active and engaging learning environment, allowing students to
achieve higher levels of participation and skill development.

Conclusion and/or recommendations: Three-on-three basketball is an effective
instructional approach for improving both physical and educational outcomes in university
basketball teaching. Its wider adoption may contribute to the promotion of lifelong physical
activity among students.
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1. Introduction

Basketball has long been one of the most popular and influential sports in university physical
education, particularly in China, where it plays a crucial role in youth fitness development,
campus culture, and talent cultivation (Wei, 2019; Zhang & Guo, 2018). With ongoing
educational reform and the increasing emphasis on lifelong physical activity, higher education
institutions are now expected not only to provide technical sports training but also to enhance
students’ motivation, participation, and sustainable exercise habits (Deci & Ryan, 2000;
Ntoumanis, 2005). In this context, traditional five-on-five basketball teaching models are
increasingly challenged by limited playing space, unequal participation opportunities, and
declining student engagement, especially in large classes.

Three-on-three basketball, as an emerging form of the sport, has demonstrated clear
advantages in addressing these challenges. Compared with the conventional five-player format,
three-on-three basketball requires fewer players, smaller courts, and shorter game durations,
making it highly suitable for university teaching environments (FIBA, 2020; Ortega et al.,
2016). The format allows each participant to be more frequently involved in offensive and
defensive actions, thereby increasing physical workload, technical engagement, and tactical
awareness (Klusemann et al., 2012). In addition, its fast pace and simplified rules create a
learning environment that is more accessible and enjoyable for students with different skill
levels.

The international recognition of three-on-three basketball has further strengthened its
educational and social significance. Its inclusion as an official Olympic event has accelerated
its global development and elevated its status within modern basketball systems (FIBA, 2020).
In China, the rapid growth of three-on-three leagues, school competitions, and national
promotion programs reflects strong institutional and social support for this form of basketball
(Wet, 2019; Zhang & Guo, 2018). As important centers for youth development, universities
are therefore well positioned to integrate three-on-three basketball into formal physical
education curricula.

Despite this growing popularity, empirical research on the educational effects of three-on-three
basketball in Chinese universities remains limited. Most existing studies emphasize policy
development, competition systems, or macro-level promotion, while relatively few have
examined its direct impact on students’ physical fitness, basketball skills, and learning interest
through experimental or quasi-experimental designs (Ortega et al., 2016; Sampaio et al., 2009).
In particular, there is a lack of quantitative evidence comparing three-on-three basketball with
traditional five-on-five teaching in undergraduate physical education settings.

Henan Province, one of the most populous regions in China, provides a representative context
for examining this issue. With increasing student enrollment and limited sports facilities in
many universities, there is a strong practical demand for teaching models that can maximize
participation and learning efficiency. Investigating the effectiveness of three-on-three
basketball in this context is therefore both theoretically and practically important.
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The purpose of this study is to examine the effects of three-on-three basketball teaching on
undergraduate students’ physical fitness, basketball skill performance, and learning interest in
a Chinese university. By employing a quasi-experimental design that compares three-on-three
and traditional five-on-five basketball instruction, this research aims to provide empirical
evidence to support curriculum reform in university physical education and contribute to the
broader goal of promoting active and sustainable student participation in sports.

2. Literature review

2.1  Development and characteristics of three-on-three basketball

Three-on-three basketball has evolved from a street-based and recreational form of basketball
into an internationally recognized competitive and educational sport. Originating from
informal street and playground games, three-on-three basketball was initially valued for its
simplicity, accessibility, and strong entertainment appeal. Over time, this format attracted
increasing institutional attention, leading to its formal regulation and global promotion by the
International Basketball Federation (FIBA). With its official inclusion in the Olympic Games,
three-on-three basketball has gained strong institutional recognition and global visibility,
which has accelerated its development in both professional and educational systems worldwide
(FIBA, 2020). Many countries have since incorporated three-on-three basketball into youth
training systems, school sports programs, and community-based physical activity initiatives,
reflecting its broad social and educational value.

One of the key reasons for the rapid global expansion of three-on-three basketball is its high
adaptability to different environments. Compared with five-on-five basketball, the three-on-
three format requires fewer players, a smaller court, and shorter game durations, making it
more flexible and easier to implement in schools, universities, and community sports settings.
These characteristics are especially important in educational contexts, where large class sizes,
limited facilities, and restricted instructional time often constrain traditional basketball
teaching. The reduced spatial and organizational demands of three-on-three basketball allow
teachers to organize multiple games simultaneously, thereby increasing students’ participation
opportunities and minimizing inactive waiting time.

In addition, the simplified rules and fast game rhythm of three-on-three basketball lower the
entry barrier for beginners and less-skilled students. Unlike full-court basketball, which often
requires complex tactical understanding and high technical proficiency, three-on-three
basketball emphasizes continuous play, quick transitions, and simple tactical principles. This
makes it easier for students to understand the game structure and engage meaningfully in play,
even with limited prior basketball experience. As a result, three-on-three basketball supports
inclusive physical education by enabling students with diverse skill levels to participate on a
more equal footing.

From a pedagogical perspective, three-on-three basketball creates a game structure in which
each player is more frequently involved in both offensive and defensive actions. Ortega et al.
(2016) noted that players in three-on-three games perform more individual and cooperative
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actions, such as dribbling, passing, and shooting, than those in five-on-five games. This
increased involvement leads to more frequent decision-making, greater physical engagement,
and richer learning experiences. Students are not only practicing technical skills but also
learning to read the game, cooperate with teammates, and respond to changing situations.

Furthermore, the higher level of individual involvement in three-on-three basketball promotes
a stronger sense of responsibility and engagement among learners. Because each player has a
more visible and influential role in the game, students are more likely to feel accountable for
team performance and motivated to contribute actively. In physical education, where equal
participation and active learning are core principles, this characteristic makes three-on-three
basketball particularly valuable as a teaching model that supports both skill development and
positive learning attitudes.

2.2 Three-on-three basketball and physical fitness

Physical fitness is a central objective of physical education, and the structure of three-on-three
basketball makes it especially effective in promoting physical development. Small-sided
games require players to move continuously, cover more space relative to team size, and
engage in frequent high-intensity actions such as sprinting, jumping, and rapid changes of
direction. These movement patterns place greater demands on both aerobic and anaerobic
energy systems.

Sampaio et al. (2009) demonstrated that players participating in three-on-three basketball
experience higher heart rates and perceived exertion than in traditional five-on-five formats,
indicating stronger cardiovascular and muscular stimulation. Klusemann et al. (2012) similarly
found that small-sided basketball games increase the frequency of high-intensity actions that
are critical for developing agility, speed, and explosive strength. These physiological
characteristics suggest that three-on-three basketball provides an effective training stimulus
within the limited time available in university physical education classes.

For university students, whose physical activity levels often decline because of academic
pressure and sedentary lifestyles, three-on-three basketball offers an efficient and engaging
way to improve overall physical fitness. Its dynamic nature encourages sustained movement
and reduces inactive time, which is a common problem in traditional full-court basketball
teaching. These advantages support the use of three-on-three basketball as a core teaching
format for improving students’ health-related fitness.

2.3  Three-on-three basketball and skill development

Skill development in basketball depends not only on the number of repetitions but also on the
quality and context of practice. Three-on-three basketball creates game-based learning
environments that closely resemble real competition while allowing more frequent technical
involvement. Because fewer players share the court, each student has more opportunities to
dribble, pass, shoot, and defend in realistic game situations.
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Klusemann et al. (2012) reported that players in small-sided games perform significantly more
technical actions than in full-court formats, which leads to faster and more effective skill
acquisition. Ortega et al. (2016) further showed that three-on-three basketball increases
decision-making demands and tactical awareness, as players must constantly read the game,
anticipate opponents’ actions, and choose appropriate responses. This combination of technical
execution and tactical thinking supports deeper learning than isolated drill-based teaching.

In a university physical education context, where students often have diverse backgrounds and
limited prior training, three-on-three basketball provides an effective way to integrate skill
learning with meaningful game experience. Students are not only practicing techniques but
also learning how to apply them in dynamic and unpredictable situations, which is essential for
developing comprehensive basketball competence.

2.4  Three-on-three basketball, learning interest, and the Chinese context

Beyond physical and technical outcomes, learning interest is a critical factor in sustaining
students’ participation in physical education. According to self-determination theory, students
are more motivated when learning environments support autonomy, competence, and
enjoyment (Deci & Ryan, 2000). Game-based and small-sided teaching models have been
shown to increase intrinsic motivation by promoting active involvement, social interaction, and
frequent experiences of success (Ntoumanis, 2005; Harvey & Jarrett, 2014).

Three-on-three basketball naturally aligns with these motivational principles. The fast-paced
and interactive nature of the game allows students to feel more involved and capable, which
enhances their enjoyment and willingness to participate. Because each player has more
opportunities to contribute, students are more likely to experience a sense of achievement and
belonging, which further strengthens motivation.

In the Chinese context, three-on-three basketball has been strongly promoted through national
fitness strategies and campus sports programs. However, most domestic research has focused
on league development, policy frameworks, and organizational models rather than classroom
teaching effectiveness (Zhang & Guo, 2018; Wei, 2019). There is still limited empirical
evidence on how three-on-three basketball influences students’ physical fitness, skill
development, and learning interest within formal university physical education classes. This
research gap highlights the importance of experimental studies that provide evidence-based
support for curriculum reform and teaching innovation in Chinese higher education.

3.  Methodology

This study adopted a quasi-experimental research design to investigate the effects of three-on-
three basketball teaching on undergraduate students’ physical fitness, basketball skills, and
learning interest. A quasi-experimental approach was selected because intact classes were
used and random assignment at the individual level was not feasible in the university teaching
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context. The study was conducted at Pingdingshan University in Henan Province, China,
during one academic semester as part of a regular physical education course.

A total of 60 undergraduate students participated in the study. Two intact classes were
selected and assigned to either the experimental group (n = 30) or the control group (n = 30).
The two groups were similar in age, gender distribution, and prior basketball experience.
Before the intervention, pre-tests were conducted to ensure that there were no significant
differences between the groups in physical fitness, basketball skills, or learning interest. Both
groups were taught by the same instructor and followed the same class schedule and duration,
which helped to control for teacher-related and instructional time variables.

The experimental group received instruction based on a three-on-three basketball teaching
model. This model emphasized small-sided games, frequent player involvement, and game-
based learning activities. Lessons included warm-up exercises, skill practice integrated into
three-on-three game situations, and structured three-on-three matches. In contrast, the control
group followed a traditional five-on-five basketball teaching model, which focused on
isolated technical drills and full-court games. Apart from the game format, both groups
covered similar content related to shooting, dribbling, passing, and basic tactics.

Students’ physical fitness was assessed using three standardized tests: the 800-meter run to
evaluate cardiovascular endurance, the standing long jump to measure lower-limb explosive
power, and the four-line agility run to assess speed and agility. Basketball skills were
evaluated through standardized tests of shooting accuracy, dribbling speed, and layup
performance, which are commonly used indicators of basic basketball ability. Learning
interest was measured using a structured questionnaire that assessed students’ motivation,
enjoyment, and willingness to participate in basketball activities. The questionnaire was
administered before and after the intervention.

Data were analyzed using SPSS statistical software. Descriptive statistics were first calculated
to summarize the characteristics of the two groups. Independent-samples t-tests were used to
compare the experimental and control groups, while paired-samples t-tests were conducted to
examine changes within each group from pre-test to post-test. A significance level of p < .05
was adopted to determine statistical significance. This analytical approach allowed the study
to identify both between-group differences and within-group improvements resulting from the
three-on-three basketball teaching intervention.

Table 1: Comparison of teaching models in the experimental and control groups

. . Experimental group Control group
Dimension
(Three-on-three basketball) (Five-on-five basketball)
Teaching format Small-sided, 3 vs 3 games Full-court, 5 vs 5 games
Court size Half-court (3x3 standard court) Full basketball court
Number of pl
g;rrt?e ot ol players per6 players (3 per team) 10 players (5 per team)



. . Experimental group Control group
Dimension

(Three-on-three basketball) (Five-on-five basketball)
Game duration Short, high-intensity rounds Longer continuous play
Main teaching Game-based learning integrated with Drill-based practice combined
approach skills with full games
Student involvement High (frequent ball contact and MO('ie'rate‘ to low (unequal

actions) participation)

Physical intensity High, continuous movement Moderate, with more inactive time
Skill practice Frequent shooting, dribbling, passing Limited opportunities per student
Tactical demand High (fast decision making) Moderate (more positional play)

. ) ) ) ) ) More structured and teacher-
Learning environment Active, engaging, and inclusive centered

Source: Developed for this research.
4. Results and discussion

The results of the quasi-experimental study indicate that three-on-three basketball teaching
produced significant positive effects on undergraduate students’ physical fitness, basketball
skills, and learning interest when compared with traditional five-on-five basketball
instruction.

Before the intervention, no significant differences were found between the experimental and
control groups in any of the measured variables, including physical fitness, technical
performance, and learning interest. This suggests that the two groups were comparable at the
beginning of the study and that subsequent changes can be attributed to the teaching
intervention rather than to pre-existing differences.

After one semester of instruction, the experimental group showed significantly greater
improvement in physical fitness indicators, including the 800-meter run, standing long jump,
and agility run. These findings suggest that three-on-three basketball provides a higher level
of physical engagement than traditional basketball teaching. The smaller number of players
and reduced court size require continuous movement, rapid transitions, and frequent changes
in direction, which contribute to improvements in cardiovascular endurance, lower-limb
strength, and agility. These results are consistent with previous research showing that small-
sided basketball games impose greater physical demands on participants (Sampaio et al.,
2009; Klusemann et al., 2012).

In terms of basketball skills, students in the experimental group demonstrated significantly
higher post-test scores in shooting accuracy, dribbling speed, and layup success rate than
those in the control group. Three-on-three basketball allows players to handle the ball more
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often and make more offensive and defensive decisions, which increases meaningful practice
opportunities in real game situations. Unlike traditional drill-based teaching, the game-based
nature of three-on-three basketball integrates technical execution with tactical awareness,
enabling students to transfer learned skills more effectively to actual play. This finding
supports the view that small-sided games are effective for accelerating skill development in
basketball learning environments (Ortega et al., 2016).

Learning interest also increased significantly among students who participated in three-on-
three basketball teaching. The experimental group reported higher levels of enjoyment,
motivation, and willingness to engage in basketball activities compared with the control
group. From the perspective of self-determination theory, this increase can be explained by
the greater sense of autonomy, competence, and social interaction experienced in three-on-
three games (Deci & Ryan, 2000). Students were more involved in each game, experienced
more frequent success, and interacted more closely with teammates, which enhanced their
intrinsic motivation to participate in physical education.

Taken together, the findings demonstrate that three-on-three basketball is not only a
physically demanding activity but also an effective pedagogical tool for improving technical
performance and learning interest in university physical education. By providing a more
active, engaging, and inclusive learning environment, three-on-three basketball helps address
some of the limitations of traditional five-on-five teaching, such as unequal participation and
low student engagement. These results provide empirical support for integrating three-on-
three basketball into undergraduate basketball curricula as part of ongoing physical education
reform in Chinese universities.

The findings of this study are consistent with a growing body of international research on
small-sided and game-based basketball teaching. Studies conducted in Europe and Australia
have reported that three-on-three and other small-sided game formats produce higher physical
loads and greater technical involvement than traditional full-court games (Sampaio et al.,
2009; Klusemann et al., 2012). For example, in a study of elite youth basketball players in
Spain, Sampaio et al. (2009) found that three-on-three games generated significantly higher
heart rate responses and more frequent high-intensity movements than five-on-five formats.
Similar results were reported in Australian basketball training, where small-sided games
increased sprinting, jumping, and ball-handling actions, leading to faster improvement in both
fitness and skill performance (Klusemann et al., 2012). The results of the present study
confirm that these advantages also apply to university students in a Chinese educational
context.

In terms of skill development, international research has emphasized the importance of
contextualized and game-based learning. Ortega et al. (2016) demonstrated that three-on-three
basketball creates more decision-making situations and technical repetitions than traditional
formats, which accelerates learning and improves players’ ability to apply skills in real-game
scenarios. The higher shooting accuracy, dribbling speed, and layup success rate observed in
the experimental group in this study reflect similar learning mechanisms. By providing more
frequent opportunities to execute skills under game pressure, three-on-three basketball
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enables students to integrate technical execution with tactical understanding, which is a core
principle of modern sport pedagogy.

The motivational benefits observed in this study are also supported by international theories
and empirical evidence. Self-determination theory suggests that intrinsic motivation is
strengthened when learners experience autonomy, competence, and relatedness (Deci &
Ryan, 2000). Small-sided and game-based teaching models have been shown to satisfy these
psychological needs by allowing students to be more actively involved and socially connected
during learning (Ntoumanis, 2005; Harvey & Jarrett, 2014). In Western physical education
research, game-centred approaches such as Teaching Games for Understanding (TGfU) have
been widely adopted to enhance students’ enjoyment and engagement. The present findings
indicate that three-on-three basketball plays a similar role in the Chinese university context by
creating a more inclusive and motivating learning environment.

Compared with Western university settings, Chinese higher education faces particular
challenges, including large class sizes, limited sports facilities, and wide differences in
students’ physical and technical abilities. Under these conditions, traditional five-on-five
basketball teaching often results in unequal participation, with skilled students dominating
play while less confident students remain passive. The results of this study suggest that three-
on-three basketball can effectively address these problems by increasing individual
involvement and reducing the barriers to participation. This aligns with international research
on inclusive physical education, which emphasizes the need for teaching models that allow all
students to actively engage regardless of their skill level.

Overall, the international comparison indicates that the positive effects of three-on-three
basketball observed in this study are not isolated but are part of a broader global trend in sport
education. By confirming that small-sided, game-based teaching models are effective in the
Chinese university context, this study contributes to the international literature and provides
evidence-based support for curriculum reform in physical education.

5. Conclusion and recommendations

This study examined the effects of three-on-three basketball teaching on undergraduate
students’ physical fitness, basketball skills, and learning interest in a Chinese university
context. The findings indicate that students who participated in three-on-three basketball
instruction achieved significantly greater improvements in physical fitness, technical
performance, and learning motivation than those who followed traditional five-on-five
basketball teaching. These results confirm that three-on-three basketball is not merely an
alternative competition format but also a highly effective pedagogical model for university
physical education.

In line with previous international research on small-sided basketball games, the results
support the view that reduced-player formats increase physical load, technical involvement,
and learning efficiency (Sampaio et al., 2009; Klusemann et al., 2012). The significant
improvements observed in endurance, agility, shooting, and ball-handling skills are consistent
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with studies conducted in Europe and Australia, which have shown that small-sided games
provide more frequent and meaningful learning opportunities. Furthermore, the observed
increase in learning interest supports motivational theories and earlier empirical findings that
game-based and student-centered teaching approaches enhance intrinsic motivation and
sustained participation in physical education (Deci & Ryan, 2000; Ntoumanis, 2005).

This study extends the existing literature by providing empirical evidence from a Chinese
university setting, where experimental research on three-on-three basketball teaching has been
relatively limited. Given the large class sizes and facility constraints commonly faced by
Chinese universities, the effectiveness of three-on-three basketball demonstrated in this study
has particular practical significance. The findings suggest that three-on-three basketball can
serve as an inclusive teaching model that allows students with different skill levels to
participate more equally and actively, thereby addressing some of the structural limitations of
traditional basketball instruction.

From the author’s perspective, the superior outcomes of three-on-three basketball can be
attributed to its structural and pedagogical characteristics. The smaller team size ensures more
ball contact, higher movement intensity, and greater opportunities for decision-making, which
are essential for both physical and cognitive engagement. The simplified rules and faster game
rhythm also reduce barriers to participation, making the learning environment more supportive
and enjoyable for students with limited basketball experience.

Despite these advantages, several limitations should be acknowledged. The sample size was
relatively small and limited to one university, which may restrict the generalizability of the
findings. In addition, the intervention lasted only one semester, and the long-term effects of
three-on-three basketball on students’ physical fitness, skill retention, and lifelong sports
participation were not examined. Future research should include larger and more diverse
samples, multi-site designs, and longer follow-up periods to further validate and extend the
present findings.

In terms of practical application, this study provides strong support for integrating three-on-
three basketball into undergraduate physical education curricula. Universities, especially those
facing constraints in space, equipment, and instructional time, can adopt this format to increase
student participation, enhance learning outcomes, and promote lifelong physical activity. It is
recommended that physical education teachers receive professional training in three-on-three
basketball pedagogy and that curriculum designers incorporate this format as a core component
of basketball instruction in higher education.
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