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Abstract

This study is to investigate the influence of Active Learning on the academic performance of physical education majors by adjusting the curriculum and
adopting active learning. Participants were 67 physical education college students. The experimental group consisted of 35 students and the control
group contained 32 students. This study is based on a quasi-experimental design with two groups that have different members. After the 10 weeks of
lessons the total scores of both groups had significantly improved. The post-test scores were higher than those of the pre-test, the students in the EG
had performed better than those in the CG in the post-test. With just a slight change of content in a basketball class, students’ attitude toward learning
can change and their academic performance be improved by adjusting the teaching method. Active learning has been proved to be effective in improving

the academic performance of Chinese college physical education majors.
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Introduction

As a major course of physical education major in
colleges and universities, basketball special courses,
to a certain extent, undertake the mission of
enhancing physical fitness of college students
majoring in sports, spreading campus basketball
culture, and developing sports special skills [1].
However, in China, most students have been
accustomed to passively receiving knowledge, and
teachers follow the requirements of the book to
explain systematically and in detail, so that students
can master a lot of basic knowledge [2], but they fall
into a vicious circle of cramming teaching, ignoring
students' individual differences and independent
thinking ability, and it is difficult to stimulate
students' interest. Students do not have the habit and
ability to think independently [3]. This Confucian-
based approach to education is incompatible with the
problem-solving, inquiry-based approach adopted in
the West [4]. In the teaching of physical education
courses, the traditional teaching mode based on
"explanation -- demonstration -- practice” tends to
make students in a passive learning state, which will
affect their learning motivation and interest, and
have a negative impact on learning [5,86]. The

modern education concept requires that students
should be trained to discover sports knowledge,
sports technology and the ability to use sports
knowledge and technology through the questions
raised by sports teachers, and integrate the factors of
discovery and creation into sports classroom [6].

Basketball special results usually include basketball
technical level, tactical understanding and
application, game performance, physical condition
and so on [7]. Therefore, it is necessary to reform the
special basketball courses for sports majors and
integrate the teaching concept of active learning. Only
by correctly grasping the connotation of the
curriculum reform can we ensure the steady
development of the special courses [8]. In order to
change this situation, attract students to take the
initiative to join the classroom learning, guide
students to learn consciously, improve students' self-
learning skills, and obtain a sense of accomplishment
and satisfaction in solving special technical problems
[9]. Therefore, higher education is faced with a
challenge, that is, how to evaluate the traditional
teaching practice and adjust it to a more student-
centered direction, how to truly return the initiative
of students' classroom learning to students, and how
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to effectively implement students' learning ability
[10]. Teaching is no longer about instilling knowledge
into students; teaching is about getting students
actively involved in learning [11]. When students
actively participate in learning, they can learn more
than passively receiving instructions, such as
enhancing students' independent exploration and
problem-solving ability [12], cultivate team spirit
[13], improve students' ability to use tactics and cope
with competition [14], students will retain the
material in their minds longer than in a traditional
classroom after active learning.

Literature Review
2.1 Pyramid learning theory

Lectures, reading, audio-visual, demonstration,
discussion, practice by doing, and teaching others are
the seven core elements of the learning pyramid [15].
They can be categorized into passive and active
learning. The former four belong to passive learning
because students can only retain less than 30% of the
knowledge imparted to them, while the latter three
elements, which belong to active learning, can help
students to retain more than 50% of information they
receive [16]. This shows that active learning can help
students to understand what they learn more
thoroughly [17]. The relationship between a teaching
approach and its results can generally be learned
from empirical research. Letrud and Hernes (2016)
regarded the learning pyramid as an authoritative
theory in academia, and according to the learning
pyramid, students’ learning efficiency grows with
their active participation [18]. Masters (2013)
believe that, guided by the learning pyramid theory,
the right combination of subject, teacher and student
helps students to choose active learning and working
in groups [19]. Vonderwell and Turner (2005) found
that based on the learning pyramid, active learning
helps students to retain more of the information they
acquire in class. For all these reasons, the learning
pyramid is taken as an important theory for this study
[20].

Rojas et al. (2023) suggest all educators should adopt
new teaching methods for better teaching outcomes
[21]. Active learning not only helps learners to
actively participate in the learning process to acquire
knowledge and skills, but more importantly, it helps
them to use their existing thinking abilities, like
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reflective and critical thinking, to deal with
challenges during the course of achieving their
personal or collective goals in today’s complex social
environment [22]. Siburian et al. (2019) define
modern education as demanding the integration of
knowledge, ability and skills [23]. In active learning,
students are the central part of the class, while
teachers manage the activities [24]. Wu and Wu
(2020) state that active learning has been widely
recognized as an effective form of teaching in class.
Since the traditional teaching method is generally
adopted in sports education, the aim of this study is
to introduce active learning into a basketball class
with a newly-designed course plan to help students
to build new knowledge and improve their
performance in a more effective way [25-26].

2.2 Active learning

Active learning has a long history as an educational
idea, thought or theory [27]. Some educators have
realized the important influence of students’
enthusiasm and initiative in their educational
practice from different angles [28]. In the process of
teaching practice, students should be fully mobilized
to effectively carry out the initiative and initiative of
learning, let students use their brains, hands, to see,
to do, to understand, in order to master the
knowledge, technology and skills, and apply these
knowledge, technology and skills to solve problems,
learn how to learn, how to create, and enrich
emotions, sound personality purposes [29]. Active
learning is not only a general term for teachers to
simply impart teaching knowledge and content to
students, but also a general term for teachers to adopt
discovery learning, investigation learning, group
discussion, debate, group activities, practice teaching,
etc.,, in the teaching process to guide students to
actively participate in various teaching activities [30].
Under the teaching mode of active learning, the
classroom will become more attractive for students
to join, and students' learning is not only passive
learning by accepting knowledge, but also the
practice and acquisition of various applied skills
including cognition, knowledge, ethics, morality and
cultivation [31].

Active teaching is both a form of teaching and a style
of teaching, in the creation of learning and the
acquisition of knowledge in daily life, but also
encourages students to be vigilant about learning,
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and instills cognitive enthusiasm, is a way of teaching
that improves students' academic performance [32].
The traditional teaching mode ignores the initiative
and creativity of students in learning, which will
inhibit the development of students' various abilities
to a certain extent, while the active learning teaching
mode has obvious advantages in cultivating students’
critical thinking ability, collaborative ability and
problem-solving ability [33]. In the process of this
specific learning activity, teachers will use various
forms of guidance to maximize the subjective
initiative of students, students try to use the existing
knowledge and skills to participate in and complete
the learning activities [34].

2.3 Sports skills

As a popular sport, the study of basketball's special
skills has attracted much attention, and many
scholars have discussed it from different angles. In
terms of physical fitness, the study emphasizes the
importance of strength, speed, endurance and agility
for basketball players, and good physical fitness is the
basis for completing various technical movements
and coping with high-intensity games [35]. At the
technical level, the training methods for shooting,
dribbling, passing and defense skills are constantly
optimized [36]. Ji et al. (2023) pointed out that
targeted repeated exercises combined with actual
combat simulation can effectively improve the
technical level [37]. In terms of tactics, the training of
teamwork and individual tactical awareness has
become the focus of research [38]. How to formulate
tactics according to the characteristics of opponents
and the decision-making ability of players on the field
play a key role in the outcome of the game [39]. In
addition, psychological factors such as self-
confidence, concentration and ability to withstand
pressure are also considered to have a non-negligible
impact on the play of basketball-specific skills [40].
Liu and Hodgins (2018) have shown that active
learning can stimulate students' interest and
enthusiasm for basketball and increase their
motivation and participation in learning [41].
Through active exploration and practice, students can
better understand and master basketball skills,
cultivate innovative thinking and problem-solving
ability, and help improve students' comprehensive
basketball literacy [42,87].
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Methodology
3.1 Participants

The participants in this study were 67 physical
education undergraduates in a comprehensive
university in Zhejiang Province, China, who were
randomly divided into two groups [43]. It is
reasonable to assume that all 67 students had the
same level of learning ability. The experimental group
(EG) consisted of 35 students (26 male and 9 female),
and the control group (CG) of 32 students (23 male
and 9 female). The course lasted for 10 weeks, or 40
class hours. A double-blind approach was adopted to
avoid the Hawthorne effect [44], which meant that
the students did not know which group they were in
and the control group also studied in the same
teaching environment as another group [45].

3.2 Sampling method

A cluster sampling method was adopted to select
students who voluntarily chose "Basketball Special”
in a university in Zhejiang Province as the course
intervention group, and the intervention time was
from April 8, 2024 to June 28, 2024. The criteria of the
experimental group: (1) same grade and same major;
(2) Have not taken similar courses before; (3) Discuss
teaching content and teaching methods with teachers
and students after each course. The criteria of control
group were: (1) same grade and same major; (2) Have
not taken similar courses before; (3) After each
course, do not discuss teaching content and teaching
methods with teachers and students.

3.3 Measuring methods

To better design the course, reference was made to
the Evaluation Standards for Collegial Entrance
Examinations of Physical Education Specialty in China,
which contains a set of examination contents,
methods and scoring standards for high school
students with excellent basketball skills who wish to
take the Collegial Entrance Examinations to major in
basketball in college [46]. It is important for the tests
to be done correctly so that the students’ actual
basketball level can be truly reflected [47]. The test
items include vertical jump (20 points), shot (20
points), layup (20 points) and competitive game (40
points), totallingl00 points (see Table 1. A
quantitative evaluation is used for simple moves such
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as the number of shots and time of dribbling, while a
qualitative evaluation is used for complex moves like

basketball skills and tactics, and their practical
application [48].

Table 1. Score of professional skills in physical education

Physical Performance Skills Performance in Game Total Score
Item Vertical Jump Shot Layup Competitive Game
Score 20 20 20 40 100

Note: Data collected from this study.

At the end of the course, the skill tests were divided
into two parts: skill score and standard score [49]. Its
Intraclass Correlation Coefficient (ICC) is .782, as
shown in Table 2. For the skill score, all students

showed the required moves and were scored by five
teachers, and the final score was the average after
removing the highest and lowest ones [50]. For the
standard score, students gained the score that
corresponded to their actual performance.

Table 2. Intraclass correlation coefficient result

o -
?5 % O Use the F test for truth value 0
interval
Homogenous
correlation lower upper
limit limit value df1 df2 D
adiyteinel 782 667 876 18951 | 28 112 .000
measurement
Average 947 909 972 18951 | 28 112 .000
measurement

Note: Data collected from this study.

3.4 Research intervention

The EG was subjected to an intervention that was
based on active learning in class. This included
discussion, practice in doing and teaching others, as
well as question-based and cooperative learning. The
specific forms of class include classroom lecture,
video playback, group discussion, competition
analysis, practical demonstration, question-and-
answer between teachers and students, etc. While the
CG was subjected to the traditional method [51,84].
At the same time, to reduce the variation caused by
the teacher to the minimum extent, both groups of
students were taught by the same teacher based on
the same course design, the same textbook entitled
Ball Game: Basketball (Ed. 3), and the teaching
environment and the course schedule were also the
same.

The educational objectives of the control group were
typical of those in the traditional teaching method,
such as move skills and attitudes. The class emphasis
was on the teacher’s detailed explanation and the
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students’ repeated practices in a process consisting of
explanation, demonstration, practice, tour guiding
and error correction [52]. On the other hand, the
experimental group followed the curriculum design
of this study. Not only did this plan emphasize the
improvement of their basketball skills, but also their
academic performance. Therefore, along with the
main content of the original course plan, the newly-
designed plan incorporated the active learning
philosophy to help the students to integrate
knowledge and skills to a greater extent [53].

The course for the Experimental Group (EG)
consisted of 20 lessons, 2 sessions per week and 90
minutes each session. The course content includes:
skill training, physical training, breakthrough
technology, tactical training, psychological training,
sports events.

3.5 Statistical analysis
SPSS26.0 was used to analyze the information

collected before and after the experiment, and the
data results were expressed by mean * standard
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deviation (X+SD). The influence of group factors, time
factors and their interaction on academic
performance = was  analyzed by  repeated
measurement ANOVA. In the whole analysis process,
Greenhouse Geisser is used to correct the degree of
freedom for the statistics that do not meet the
sphericity test [54]. When the interaction is
statistically significant, simple effect analysis is
carried out. When the interaction is not statistically
significant but the main effect is statistically
significant, Bonferroni method is used to compare
each time point in the group. The t test of
independent samples was used to compare the scores
of different dimensions of the special scores of the
two groups at three time points, and the repeated
measurement data was used to compare the scores of
different dimensions of the special scores at different
time points [55]. The significance level was set as P <

.05.
Results

4.1 Group pre-test and post-test difference
detection

When all the lessons were finished and the tests
results before and after all the training were
collected, a t-test was undertaken to compare the pre-
test and post-test results between the two groups. As
can be seen from Table 3, the total scores of both
groups had significantly improved that after the 10
weeks of lessons. Clearly, the post-test scores were
higher than those of the pre-test. However, the
students in the EG had performed better than those
in the CG in the post-test.

Table 3. Summary of the paired sample t-test results for academic performance across the different dimensions and

overall
Item Group Test n M SD t P
11.926 2.555
EG GRE 35 -9.693 0.000
. POST 13.837 2.669
Vertical jump PRE 12.003 2.655
CG 32 : - -2.451 0.020
POST 12.378 2.592
17. 1.937
EG b 35 800 93 -16.362 0.000
Shot POST 20.657 2.028
PRE 17.656 2.026
CG 32 -4.477 0.000
POST 18.188 2.039
16.960 1.510
EG g7 35 -10.501 0.000
L POST 19.154 1.378
PRE 17.325 1.428
2 -2. .007
cG POST 3 17.800 1.558 EEE oY
PRE 34.800 1.023
EG 35 -22.633 0.000
Comparative POST 39.286 0.710
Game
CG LRE 32 35031 0.861 -14.131 0.000
POST 38.250 1.320
81.486 3.971
EG PRE 35 -70.004 0.000
Total Score POST 92.934 4.381
PRE 82.016 3.974
CG 32 -15.988 0.000
POST 86.616 4.170

Note: Data collected from this study.

4.2 Analysis of Covariance (ANCOVA)

A One-way Analysis of Covariance (ANCOVA) was
used in this study to further analyze the students’
problem-solving ability in the post-test. Firstly, there
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was a need to determine if the pre-test or the
grouping had made any difference to students’
performance in the post-test. The homogeneity of the
regression coefficients was tested before applying the
ANCOVA, and the results are shown in Table 4.
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Table 4. Test of the homogeneity of the groups’ regression coefficients of academic performance

Item Source SS df MS F p

PRE 382.830 1 382.830 357.585 0.000

Vertical Jump Group*PRE 0.034 1 0.034 0.032 0.858
Error 67.448 63 1.071

PRE 219.816 1 219.816 283.615 0.000

Shot Group*PRE 0.133 1 0.133 0.171 0.680
Error 48.828 63 0.775

PRE 74.719 1 74.719 73.298 0.000

Layup Group*PRE 3.185 1 3.185 3.124 0.082
Error 64.221 63 1.019

. PRE 5.707 1 5.707 5.635 0.021

Corggf;g“’e Group*PRE 3.095 1 3.095 3.056 0.085
Error 63.812 63 1.013

PRE 1070.878 1 1070.878 613.006 0.000

Total Group*PRE 3.229 1 3.229 1.848 0.179
Error 110.057 63 1.747

Note: Data collected from this study.

As can be seen, there was no significant difference
between the EG and CG in Vertical Jump (F=545.25,
p=0.858 > 0.05), Shot (F=283.615, p= 0.680 > 0.05),
and other items, as well as the Total Score
(F=613.006, p= 0.179 > 0.05). Hence, it can be
concluded that the effect of the covariates (or pre-
treatment) on the two groups was different, which is

coefficients of the two tests are homogeneous within
the groups. Therefore, the premises of the ANCOVA
were all met.

The possibility that the difference between the pre-
and post-test was caused by a sampling error can be
ruled out based on the one-way ANCOVA. The

consistent with the hypothesis that the regression analytical results of the students’ academic
performance are shown in Table 5.
Table 5. Summary of the one-way ANCOVA for academic performance
Item Source SS df MS F p
PRE 382.914 1 382.914 363.155 0.000
Temfiezll ity Group 39.184 1 39.184 37.162 0.000
Error 67.482 64 1.054
Total 12054.700 67
PRE 219.800 1 219.800 287.315 0.000
Shot Group 91.107 1 91.107 119.092 0.000
Error 48.961 64 0.765
Total 25789.000 67
PRE 72.361 1 72.361 68.704 0.000
e Group 42.977 1 42977 40.805 0.000
Error 67.406 64 1.053
Total 23119.680 67
PRE 4.235 1 4.235 4.051 0.048
Bripsitiie Gamie Group 19.847 1 19.847 18.984 0.000
Error 66.907 64 1.045
Total 100907.000 67
PRE 1078.416 1 1078.416 609.247 0.000
Total Group 783.549 1 783.549 442.663 0.000
Error 113.285 64 1.770
Total 543551.580 67

Note: Data collected from this study.
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It is obvious that training had a significant influence
on the performance of the students in both groups. As
shown, the analytical results were as follows: Vertical
Jump [F(1, 64)=37.162, p=0.000<0.01], Shot [F(1,
64)=119.091, p=0.000<0.01], Layup [F(1,
64)=40.805, p=0.000<0.01], Competitive Game [F(1,
64)=18.984, p=0.000<0.01], and Total Score [F(1,
64)=442.663, p=0.000<0.01], indicating that the
scores of the students in the EG were significantly
higher than those of the students in the CG for all the
test items. Hence, it can be concluded that, with just a
slight change of content in a basketball class,
students’ attitude toward learning can change and
their academic performance be improved by
adjusting the teaching method.

4.3 Repeated measurement ANOVA

The repeated measurement method was used to
measure the students' stage performance at several
different times (before, during and after the
experiment) as shown in Table 6. Repeated

measurement refers to multiple measurements of the
same observation index of the same observation
object at different times or environments, which is
used to analyze the change trend of the observation
index. In order to dynamically observe the
improvement of active learning and student-centered
learning on the specific performance of physical
education major, students’ performance was
measured at different times before and after the
experiment (before the experiment, 5 weeks and 10
weeks after the experiment). A Repeated Measures
ANOVA revealed a significant variation in physical
professional performance over different time
intervals (F(1, 29)=6578.069, p=0.000<0.01).
Subsequent post hoc analysis indicated that there
was significant difference in the performance

between before the experiment (M=81.486,
S$D=3.971) and during experiment (M=86.156, SD
=3.973). It was observed that performance

significantly improved after the experiment (M
=92.934, SD =4.381) in comparison to the preceding
assessments.

Table 6. The effect of active learning on specific achievement

95% Confidence interval
Mean b for the difference
difference Standard P Upper
(I)Time (J) Time (I-N error Lower limit | limit
1 2 -1.363* 0.228 0.000 -1.829 -0.898
3 -12.337* 0.228 0.000 -12.803 -11.871
2 1 1.363* 0.228 0.000 0.898 1.829
3 -10.973* 0.225 0.000 -11.434 -10.512
3 1 12.337* 0.228 0.000 11.871 12.803
2 10.973* 0.225 0.000 10.512 11.434
Note: 1 is before experiment, 2 is during experiment, 3 is after experiment
Discussion learning elements in the learning pyramid theory (i.e.,

The aim of this study was to determine if active
learning and student-centered teaching can improve
the academic performance of physical education
majors in college. The course was designed based on
the Evaluation Standards for Collegial Entrance
Examinations of Physical Education Specialty in China
and the learning pyramid theory in order to nurture
students’ abilities and skills, stamina, problem
solving, psychology, basketball tactics, etc. Active
learning and the student-centered teaching method
were introduced to the class by applying the active
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discussion, practice in doing and teaching others), as
well as using question-based and program-based
learning methods [51].

The results of the study proved that active learning
and the student-centered teaching method can help
to improve the academic performance of college
physical education students, which is consistent with
previous studies and illustrates the value of this
approach [56-57]. Researchers believe that teachers
who utilize active learning methods will expend more
energy on helping students to gain knowledge and
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skills, which has a positive impact on students’
academic performance and their attitude toward
learning [58]. Some researchers have also found that
student-centered teaching methods can positively
influence students’ study habits [59]. Besides, there
have been similar studies on the application of active
learning and the student-centered method in physical
education curricula. For instance, Lonsdale et al.
(2013) used these methods to explore the strategies
that can arouse youngsters’ motivation to participate
in sports activities [60]. Ballen et al. (2017) found that
active learning had a positive influence on improving
students’ performance in human anatomy and
physiology education [61]. Calder6n et al. (2020)
tried to incorporate social media and digital
technologies into physical education classes to create
a student-centered active learning environment and
found a positive correlation between this approach
and students’ academic performance [62].

However, other researchers had different findings.
For example, Dyson (2002) proposed that, although
active learning has some benefits, it is also likely to be
problematic because it requires teachers to shift from
the traditional teaching model to innovative
ones[63]. This means that teachers need to
continuously explore and update their teaching
methods to find the most efficient ways to help
students to use their initiative to acquire knowledge
and solve problems[64].

In addition, it was found in this study that the
academic performance of the physical education
majors who were assigned to classes that used active
learning and the student-centered teaching method
significantly improved compared with that of the
control group. This is consistent with other
researchers, who found that students in active
learning classes were more efficient in terms of
learning conceptual ideas and performance than
those in classes using the traditional teaching model
[65]. Prince (2004) also found that students’ interest
in learning can be developed by active learning and
their cognitive ability can be better trained [66].
Students exposed to active learning may display
better communication and problem-solving skills
[67]. Many researchers have proved that non-
traditional teaching models can improve learners’
academic performance, as well as their motivation for
learning [68].
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Freeman et al. (2014) conducted a control study and
found that students can have a better grasp of
concepts and a better performance in tests by
employing some active-learning teaching methods
[69]. Then, Oliver et al. (2015) applied active learning
and the student-centered teaching method in
educational practice to help students to learn better
[70]. Prior to that, Armbruster et al. (2002) had used
the same teaching model and found that students’
academic performance had improved [71].

However, there were also some different findings
(72-73) when some researchers discovered that
active learning interventions may potentially have a
negative impact on students’ motivation and attitude
toward learning. Silverthorn (2020) identified the
factors that hinder the application of active learning
as resistance from students, teachers’ inaction,
etc[74]. However, some limiting factors can be
mitigated by the change of role between teachers and
students and others by a newly-designed course plan.

Therefore, the use of active learning and a student-
centered teaching method in physical education
lessons can boost students’ enthusiasm and
motivation for learning with guidance from teachers
and teacher-student interactions, etc, so that
students can gain knowledge in ways they prefer and
actively exchange information [75]. In these classes,
students are able to think, innovate and solve
problems, and their sporting skills can become more
sophisticated when they are feeling, exploring and
thinking [76]. In addition to demonstrating the
benefits of the course, this study draws a line
between “teacher-centered” and “student-centered”
instruction, demonstrating the need to integrate
them both to ensure the effectiveness of the
curriculum[77]. It was found in this study that the 40
hours of active learning and student-centered classes
did improve the academic performance of physical
education college students at a university in China,
thereby proving that active learning is more effective
than the traditional teaching methods [78].

Conclusion

The aim of this quasi-experimental study was to
investigate the influence of active learning and the
student-centered teaching method on the academic
performance of physical education college majors.
Active learning and the student-centered teaching
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method were applied to the students in the EG (35
students), and the students in the CG (32 students)
were taught by traditional teaching methods. The
course lasted for 10 weeks (40 class hours).

The results illustrated that active learning and
student-centered teaching improved college physical
education students’ academic performance. Students
in the EG and the CG both showed an improved
academic performance in the pre- and post-test, but
the scores of those in the EG were notably higher than
those of the students in the CG[79]. Similar to some
other studies, it is suggested that active learning and
the student-centered method excel the traditional
teaching methods, which have a mediocre influence
on students’ performance [80]. Therefore, active
learning and the student-centered teaching method,
which is based on practice by doing, teaching others,
program-based and question-based learning, has
been proved to be effective in improving the
academic performance of Chinese college physical
education majors.

Recommendations

According to Shahril et al. (2023), new pedagogical
approaches can guide teachers’ teaching practice.
Hence, the purpose of this empirical research was to
examine the effect of active learning and the student-
centered teaching method on the academic
performance of college PE majors[81,85]. Active
learning and the student-centered teaching method
were used as an intervention and the results are
expected to give researchers and education workers
a clear view of their influence. Furthermore, it
provides a new and valid framework for
incorporating active learning and student-centered
teaching into physical education courses. It is
recommended that future researchers could examine
the influence of teaching tools like the Internet, cloud
platforms, and new media technologies, etc. on
college students’ academic performance [82]. In
addition, students’ feedback could be collected using
semi-structured interviews [83].
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