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Introduction: The development of high-quality physical education curriculums
is required in the information age. Interdisciplinary literacy and student learning
behavior are two significant factors that affect the quality of teaching and learning.
This study explores the relationship between interdisciplinary literacy (IDL) and
learning effects (LE) among Chinese college students during the COVID-19
pandemic, as well as the mediating effects of online physical education learning
behaviors (OPELB). This research aims to provide a reference for the development
of high-quality online physical education.

Methods: The study involved 691 college students from 10 general universities in
Shaanxi Province as research subjects. Descriptive statistics, Pearson correlation
analysis, multiple regression analysis and Bootstrap testing were used to evaluate
the mediating effects.

Results: There was a significant positive relationship between the three variables
of IDL, OPELB, and LE (p<0.001). Multiple regression analysis found that IDL
significantly and positively predicted LE and OPELB (p<0.001), and OPELB
predicted LE (p<0.001). IDL among college students had a total effect of 0.816 on
LE, with OPELB accounting for 22.67% of the mediated effect.

Discussion: This study demonstrates that OPELB has a partial mediating effect on
IL and LE, and stable IDL and OPELB improve LE. Therefore, teachers should pay
attention to improving students’ IDL while encouraging them to develop better
OPELB to achieve satisfactory learning outcomes.

interdisciplinary literacy, learning behavior, learning effect, mediating effect, physical
education

1. Introduction

The Coronavirus disease 2019 (COVID-19) pandemic severely disrupted the pace of
education and teaching development. The state issued an emergency notice to “stop classes
without stopping teaching; stop classes without stopping learning” In other words, comprehensive
online teaching would be conducted to minimize the negative impacts of the COVID-19
pandemic in terms of delaying the process of university education. A new chapter in higher
education was thus opened through comprehensive online teaching. The study of physical
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education in the online setting has revealed issues around dissatisfaction
among students and a lack of assurance of quality learning effects.
Learning evaluations show that when it comes to online learning,
students tend to have decreased learning autonomy, decreased physical
health, and are more prone to distraction (Xiong and Wu, 2020; Huang
etal, 2021). Online physical education expects students to assimilate
knowledge and master certain movement-based skills in an
information-based environment using human-machine collaboration.
Students’ online physical education studies should not only emphasize
physical literacy but should also include a certain degree of
supplemental information literacy. Physical literacy is a special quality
and ability specific to the subject of physical education. Physical literacy
reflects the core nurturing function of physical education and is the
most important ability for students to gradually accept and master
through physical education at all stages of schooling. It serves as the
foundation for students to develop a lifelong awareness of physical
movement, physical behavior, and overall physical health (Ren, 2022).

Physical literacy provides a stable and cohesive intrinsic motivation
for students to engage in physical education courses and activities.
Information literacy is an important preparatory skill for learners to
engage in online learning and relates closely to online learning behavior
and learning effects. To properly integrate “internet plus body; students
require interdisciplinary literacy which involves gathering information,
data, and perspectives around a specific problem from two or more
disciplines to achieve a certain outcome and improve learning effects
(Committee on Facilitating Interdisciplinary Research, 2004). This
paper examines the interdisciplinary combination of information
literacy and physical literacy and explores how this interdisciplinary
co-education model could effectively enhance learning behavior and
outcomes. Previous research (Xion gand Wu, 2020; Xing and Li, 202 1)
has established that students with poor interdisciplinary literacy
experience a significant sense of psychological burden and emotional
anxiety, and exhibit problematic learning behaviors when studying
online. A student’s ability to study physical education online could
be indicative of both their learning awareness and learning competence.
Interdisciplinary literacy enables students to modulate their learning
behavior to achieve satisfactory learning effects. The theory of planned
behavior provides a useful account of how online physical education
learning behavior can improve the overall quality of online teaching
and learning. However, there has been little discussion about the
influence of online physical education learning behavior (OPELB) as a
mediating variable between interdisciplinary literacy (IDL), and
learning effects (LE), and therefore this notion needs further
verification. This paper explored the relationship between IDL and LE
among Chinese college students during the COVID-19 pandemic, as
well as the mediating effects of OPELB. The goal is to provide a
reference for the development of high-quality online physical education.

2. Theoretical basis and research
hypothesis

With the implementation of ‘Information Technology Education 2.0°
in 2018, education in China officially entered a new era of the wide-
ranging transformation of educational concepts, methods, and resources.
Yu (2019) proposed that the boundaries between different educational
subjects tend to blur and overlap in the digital environment and that
interdisciplinary integration and collaborative research involving

Frontiers in Education

10.3389/feduc.2023.1100764

information literacy research is a fast-growing trend. Massive online
open courses (MOOCs), teaching involving new forms of media, big
data analytics, and artificial intelligence are ways to assist with physical
education. The integration of information literacy and interdisciplinary
literacy are increasingly important skills for students. Shen and Wu, 2020
found that access to technology and basic internet skills are positively
correlated with learning effectiveness and learning satisfaction in the
process of online learning; therefore, improving students” information
processing and knowledge construction abilities is the key to enhancing
students’ online learning effectiveness and satisfaction. Chen and Jia
(2020) found that students’ online learning experience was highly
influenced by their proficiency in using online learning platforms. The
more proficient students were in using these platforms, the better their
online learning experience was. Physical literacy is a necessary
competency for students to engage in physical education studies.
Physical literacy provides a stable intrinsic motivation for students
throughout the learning process to enroll in physical education courses.
This guides and supports their future career development. Sun and
Zheng (2021) confirmed that an essential core competency is students’
ability to effectively manage their learning independently. Research has
shown that students with strong core competencies and efficacious
learning strategies have significantly improved learning outcomes (Patil
etal, 2014, Liand Zhang, 2019). Several studies have highlighted that
various factors associated with interdisciplinary literacy are predictive of
positive learning effects. This leads us to the first research hypothesis
proposed in this paper (HI1), namely, that college students
interdisciplinary literacy has a direct positive impact on learning effects.

Alongside the development of information technology and digital
learning platforms, online learning is gradually becoming the primary
medium for college students to acquire physical education knowledge
(Liang, 2019). For students to effectively engage in online learning, the
ability to collect and organize digital resources and skillfully use
common digital learning platforms is essential (Xing and Li, 2021).
Online resources are characteristically abundant, which gives students
access to richer and higher-quality informational resources to better
meet their learning needs and understand what they have learned.
Zhou et al. (2020) showed that the use of multiple digital technologies
not only expands and enriches students’ capacity for knowledge and
information, but also motivates students to create opportunities for
independent learning. The ability to effectively navigate the online
learning environment triggers active learning as can be seen by
analyzing the sequence of students’ operating behaviors (Jiang et al.,
2018). Physical literacy is a demonstration of competence from the
student’s point of view. Physical literacy can be defined as the
intersection between the student’s self-directed physical education
learning needs and the actual learning process. A certain degree of
intrinsic motivation can facilitate the students practical physical
experiences and more effectively meet their physical education
learning needs (Choi et al., 2021). There is a mutual relationship
between self-directed learning competency and core literacy which
enables students to engage in lifelong learning (Sun and Zheng, 2021).
There are significant differences in the distribution of learning
behaviors among students of different levels of competence (Wang
etal,, 2021). More competent students tend to be more active in online
learning and have more clearly-defined learning intentions (Schweder,
2019; Wang and Huang, 2020). The above studies show that
information literacy and physical literacy have a positive and profound
impact on students’ learning behavior. Therefore, the second
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FIGURE 1

Hypothetical model of the relationship between interdisciplinary
literacy, online physical education learning behavior, and learning
effects among college students.

TABLE 1 Variable composition of each scale.

. Total
Scale Variable Number number
Information literacy 3
IDL 15
Physical literacy 12
Listening behavior 3
Observation
behavior ’
Interaction behavior 4
OPELB Practice behavior 4 55
Demonstrating 5
behavior
Competition 5
behavior
Problem behavior 6
Emotion 1
Knowledge 1
LE Skills 1 5
Fitness 1
Grades 1

hypothesis (H2) proposed in this paper is that college students’
interdisciplinary literacy has a direct effect on their online physical
education learning behavior.

The COVID-19 pandemic forced physical education to move to
fully online teaching and learning. The online learning process
necessitates students’ independent learning ability, and their online
physical education learning behaviors directly affect the effectiveness
of their home exercise. Hsiao et al. (2019) found that students” online
learning behaviors positively influence long-term learning effects
across all groups, and effective online learning behaviors were
positively correlated with academic performance. Wang et al. (2021)
found that student participation in classroom interactions and
discussions significantly increases learning effects and that students’
interaction styles significantly influenced their online learning
satisfaction (Cai and Li, 2021). Hsu (2019) found that interactive
behavior in online courses increases students’ enthusiasm to
participate in learning and facilitates a meaningful learning cycle and
novel learning effects. Li et al. (2020) demonstrated that longer
amounts of time spent on practical learning behaviors have significant
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positive influences on learning effects among students Miller and
Bernacki (2019) found that the degree of students’ self-awareness and
learning ability effectively increases the formation of subsequent
learning behaviors which give rise to improved learning effects.
Several lines of evidence suggest that online physical education
learning behaviors have a direct impact on learning effects, which
brings us to the third hypothesis (H3) proposed in this paper, namely
that online physical education learning behaviors mediate the
relationship between interdisciplinary literacy and learning effects.

The above hypotheses were used to construct the following model
(Figure 1).

3. Methods
3.1. Participants

A stratified random sampling method was used to select college
students from 10 universities in Shaanxi province who were not
majoring in physical education but who participated in online physical
education courses during the COVID-19 pandemic. A total of 80
freshmen, sophomore, and specialist students were sampled from each
university for a total sample size of 800, with a 1:1 ratio of male to
female students. Questionnaires were distributed using Questionnaire
Star. 800 questionnaires were collected of which 109 invalid
questionnaires were excluded, totaling 691 valid questionnaires with
an efficiency rate of 86.4%. Among the valid questionnaires, 330
(47.8%) were from male students and 361 (52.2%) from female
students. The valid questionnaires included 522 (75.5%) freshmen,
142 (20.5%) sophomores, and 27 (4%) specialist students.

3.2. Instruments

3.2.1. Interdisciplinary literacy scale

The questionnaire section on interdisciplinary literacy among
college students consists of two components, namely, information
literacy and physical literacy. Information literacy involved three
question items, namely, college students’ proficiency in the use of
electronic devices; the operation of digital learning platforms; and the
use of digital platforms in general. Physical literacy involved 12
question items that measured students’ mastery of knowledge and
skills related to physical education as well as their sentiment and
willingness to enroll in physical education courses. The
interdisciplinary combination of information literacy and physical
literacy included a total of 18 question items (see Table 1). A 5point
Likert scale was used for this section, with a score of 1 indicating ‘very
low compliance’ and a score of 5 indicating ‘very high compliance’
Higher scores indicated that the participants have better

interdisciplinary literacy.

3.2.2. Online physical education learning
behavior scale

According to research conducted by Yan (2019), online physical
education learning behavior consists of seven aspects, namely,
listening, observation, interaction, practice, demonstration,
competition, and problematic behavior. In the questionnaire, The

‘listening’ behavior consisted of three question items, the ‘observation’
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behavior consisted of three items, the ‘interaction’ behavior consisted
of four items, the ‘practice’ behavior consisted of four items, the
‘demonstration’ behavior consisted of three items, the ‘competition’
behavior consisted of two items, and the ‘problematic’ behavior
consisted of six items (see Table 1). These seven aspects of online
physical education learning behavior involved a total of 25 question
items. A 5point Likert scale was used for this section, with a score of
1 representing ‘never; and a score of 5 representing ‘always’ Higher
scores indicated better performance in online physical education
learning behaviors among the participants.

3.2.3. Learning effects scale

Physical education learning effects are evaluated across five
aspects (Liu et al., 2017; Hu et al., 2020), namely, physical emotion,
physical knowledge, physical skill, physical health, and the subject’s
performance after participating in online physical education courses
during the pandemic. Each aspect involved one question item, for a
total of five questions (see Table 1). A 5point Likert scale was used
for this section, with a score of 1 representing ‘highly inconspicuous’
and a score of 5 representing ‘highly conspicuous. The results were
finally analyzed by calculating the mean scores, with higher scores
indicating better online physical education learning outcomes among
the participants.

3.3. Data collection and analysis

SPSS 26.0 was used to perform descriptive and correlation analyses
on the data collected in this study, with the significance level set at
a=0.05 for all indicators. Since the sociodemographic variables of
gender, grade score, and place of residence differed significantly among
the study participants, these three variables were included as control
variables in the subsequent analysis. Multiple regression analysis was
conducted using Model 4 of SPSS PROCESS Macro (version 3.5), as
designed by Hayes (2013). The bias-corrected percentile bootstrap
method (at 5000 replicate samples) was applied to estimate the 95%
confidence intervals (CI) for the testing of the mediating effects. If the
95% CI of the mediating effect did not contain the value 0, this
indicated a significant mediating effect (Wen and Ye, 2014). The
mediating effects of online physical education learning behaviors
between interdisciplinary literacy and learning effects were analyzed
while controlling for gender, grade score, and place of residence.

4. Results
4.1. Common method deviation test

This study used self-reporting to collect data which may give rise to
common method deviation. Therefore, the Harman one-way test was
used to identify potential common method deviation after data
collection (Zhou and Long, 2004). The results of the unrotated
exploratory factor analysis indicated a total of 12 factors with
characteristic roots greater than 1. The maximum factor variance
explained by all the components was 31.059% which is lower than the
critical criterion of 40%, indicating that the common method deviation
was within acceptable limits. Therefore, the self-reporting data collecting
this study contained no significant common method deviation.
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4.2. Descriptive statistics for each variable

The descriptive statistics for OPELB, IDL, and LE are shown in
Table 2. The mean value for the OPELB of college students was 3.86,
indicating that college students generally performed well in the
online physical education learning process. A small amount of
problematic behavior was present, but this was within the controllable
range of teacher instruction. The mean value was 3.51 for physical
literacy, 4.19 for information literacy, and 3.74 for IDL. This indicates
that college students have good digital platform usage skills, but their
physical literacy in online physical education courses needs
improvement. Overall, there was much room for improvement in
terms of IDL. LE are the expectations and results in terms of specific
learning, development, and performance criteria. The LE value of the
study participants’ self-assessments was 3.66, indicating the
participants were satisfied with the learning effects that their online
physical education courses offered.

Reliability and factor analyses were conducted to evaluate the
questionnaire. The Cronbach’s @ was 0.903 for the IDL section, 0.937
for the OPELB section, and 0.948 for the LE section. The Cronbach’s
coefficients of the three sections were all greater than 0.9. A Cronbach’s
coefficient value closer to 1 indicates a higher degree of credibility for
each section, and a higher overall quality of the questionnaire.

4.3. Analysis of the mediating effects of
online physical education learning
behavior

The results of the regression analysis (Table 3 and Figure 2)

showed that IDL was a significant positive predictor of LE ($=0.816,
t=18.165, p<0.001). A regression equation with OPELB as the

TABLE 2 Differences in demographic variables for each variable.

Variable . M(SD) OPELB DL  LE
Listening behavior 4.32(0.731)

Observation behavior 3.62 (0.791)

Interaction behavior 3.42 (0.888)

Practice behavior 3.99 (0.743)

Demonstrating behavior 3.68 (0.806)

Competition behavior 3.58 (0.839)

Problem behavior 4.41 (0.725)

OPELB 3.86 (0.595) 1

Information literacy 4.19 (0.735)

Physical literacy 3.51(0.703)

IDL 3.74 (0.602) 0.564%%* 1

Bringing happiness 3.61(0.957)

Gain knowledge 3.77 (0.892)

Acquire skills 3.73(0.914)

Enhance physical fitness 3.59(0.971)

Improve performance 3.57(0.989)

LE 3.66 (0.860) 0.481%%* 0.5627%%* 1

##*Significantly correlated at the 0.001 level (two-sided).
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outcome variable, IDL as the independent variable, and gender, grade
score, and place of residence as control variables showed that IDL
significantly and positively predicted OPEBL (=0.570, t=18.438,
p<0.001). After including OPEBL and IDL as independent variables
and LE as dependent variables in the equation, OPEBL (f=0.325,
t=6.004, p<0.001), and IDL ($#=0.631, t=11.772, p<0.001) both
significantly and positively predicted LE.

First, the analysis of the direct effect between IDL and LE (see
Table 4) showed that the total effect of IDL on LE was 0.816. The
Bootstrap 95% CI had an upper limit of 0.904 and a lower limit of
0.728; the CI did not contain the value 0, indicating that the total effect
of IDL on LE was significant. Second, the direct effect of IDL on LE
was 0.631 with a Bootstrap 95% CI upper limit of 0.736 and a lower
limit of 0.526; the CI did not contain the value 0, indicating a
significant direct effect. Finally, the mediating effect value of OPELB
in IDL on LE was 0.185, with a Bootstrap 95% CI upper limit of 0.269
and a lower limit of 0.109; the CI did not contain the value 0,
indicating a significant mediating effect. Specifically, IDL among
college students can enhance OPELB in online learning and thus
promote LE. The mediating effect explained 22.67% of the total effect,
which indicates that OPELB as a mediator plays a significant role in
improving LE in the process of online learning among college students.

5. Discussion

5.1. The advantages of interdisciplinary
literacy

Interdisciplinary literacy supports students’ online physical
education learning process. The results of this study confirm the
second hypothesis (H2) of this paper that interdisciplinary literacy
among college students has a direct effect on online physical education

TABLE 3 Regression analysis of mediating effects.

10.3389/feduc.2023.1100764

learning behavior. The process of online learning requires students to
have stable physical abilities, emotions, and excellent information
literacy. A high level of interdisciplinary literacy directly supports
more effective online learning and more satisfactory learning
outcomes. In the new era of deep integration between information
technologies and physical education, cultivating students’
interdisciplinary literacy is essential for the high-quality development
of physical education.

Since the 21st century, the global acceleration of digitization and
the rapid development and spread of the internet has made it
necessary for students to develop comprehensive interdisciplinary
literacy to support the learning process. Interdisciplinary literacy
reflects the competence of students across several different aspects and
is a significant focus for schools and the state in terms of effective
educational development. Nowadays, learning in so-called ‘flipped
classrooms’ requires an adequate level of information literacy Newby
(2011). Perez-Stable et al. (2020) have shown that information literacy
is necessary for information integration, i.e., the effective use of
information technology to retrieve relevant information eventually
leads to the integration of knowledge of a given subject, thereby
facilitating effective learning. When information technology is
integrated into the physical education classroom, it facilitates physical
activity factors such as culture, rituals, and traditional values.
Furthermore, it facilitates the subjective construction of students’ tacit
knowledge and a multi-dimensional teaching approach, leading to
better teaching and learning experiences for both teachers and
students (Yang, 2016). Zhao et al. (2019) and Yu (2017) emphasized
the need to accelerate the effective development and evaluation of
physical literacy in physical education. Edwards et al. (2017) suggested
that physical literacy is both a precursor to physical activity and is
developed through physical activity. Research conducted by McGregor
etal. (2018) and Longmuir et al. (2017) showed that physical literacy
triggers students’ motor behaviors which, in turn, positively influenced

. Predictive

Result variables variables b T R R? F
Gender 0.120 3.204%*

OPELB Grade —0.085 —2.407%* 0.580 0.337 86.972
Residence 0.016 1.025
IDL 0.570 18.438%**
Gender 0.112 2.065%

LE Grade —0.124 —2.428% 0.572 0.328 83.586
Residence 0.023 0.990
IDL 0.816 18.165%%*
Gender 0.073 1.372
Grade —0.097 —-1.929

LE 0.601 0.361 77.493
Residence 0.018 0.779
OPELB 0.325 6.004%**
IDL 0.631 11.772%*
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0325%**

Interdisciplinary
Literacy

Learning Effect

0.816%**

FIGURE 2

Analysis of the mediating effect of online physical education learning
behavior between interdisciplinary literacy and learning effects
(p<0.001).

TABLE 4 Analysis of the mediating effect of online sports learning
behavior.

Effect SE LLCI ULCI Proportion
Total effect 0.816 0.045 0.728 0.904
Direct effect 0.631 0054 0526 | 0736 77.33%
Indirect effect 0.185 0041 | 0109 | 0.269 22.67%

learning effects in physical education courses. Interdisciplinary
literacy (involving the use of both information literacy and physical
literacy to achieve the purpose of solving certain problems in the
online classroom setting) is essential to adapting to learning in
modern times and may give rise to new perspectives and new ways of
thinking. This study confirms that interdisciplinary literacy is a
primary variable that both directly and indirectly triggers certain
learning behaviors and learning effects. Therefore, teachers should
devote attention to the development of students’ interdisciplinary
literacy. The highly transferable and sustainable developmental
characteristics of interdisciplinary literacy would enable students to
integrate various forms of knowledge across multiple disciplines. It is
also necessary to improve students” online physical education learning
behaviors to achieve satisfactory learning outcomes for both students
and teachers.

5.2. The important role of online physical
education learning behaviors

Online physical education learning behavior plays a crucial
mediating role between students’ interdisciplinary literacy and
learning effectiveness. The results of this study show a significant
positive relationship between interdisciplinary literacy and students’
online physical education learning behaviors and learning effects.
Further results from the regression analysis and mediating effect
analysis revealed an explanatory strength of 22.67% for the mediating
effect of interdisciplinary literacy on the learning effects of online
physical education learning behaviors. Students’ online learning
behaviors positively influenced long-term learning effects across all
groups. Online learning behaviors were positively correlated with
good outcomes and were significant predictors of learning effects.
Thus, students’” online learning behaviors are critical to achieving
positive long-term learning effects. Positive online learning behaviors
enable students to achieve more favorable future learning effects and
outcomes. In conclusion, online learning behaviors are positively
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correlated with learning effects, especially in terms of future learning
effects (Hsiao et al., 2019). This is consistent with previous findings
and confirms the three research hypotheses (H1, H2, and H3)
proposed in this paper. With emerging technologies such as the
internet, big data, artificial intelligence, and virtual reality taking the
world by storm, modern college students generally have an adequate
level of overall information literacy as the new generation of internet
users (Wang et al., 2013). They can easily complete various online
learning tasks, preparations, operations, virtual classroom interactions,
and online searches as required by course instructors. These practical
actions all constitute online physical education learning behaviors.
Physical education core literacy for college students can be described
as students’ ability to learn and study the subject independently, i.e., a
stable and lasting ability to participate in physical education courses
and activities. Schweder (2019) confirmed that students with high
degrees of self-control, learning ability, and self-efficacy tend to exhibit
better learning behaviors in their studies.

Advances in information technology have given rise to new
developmental paths in education. Learning has evolved from the
traditional classroom involving direct dialogue with teachers to the
online dissemination and exchange of knowledge. Learning styles
have become more diversified, technical, and fragmented, and
students’ learning behavior has transitioned from the teacher-led
approach towards a more independent learning approach. The
learning process of students engaging in online physical education is
dominated by individual learning, with an emphasis on developing
independent learning skills and interdisciplinary literacy awareness.
Interdisciplinarity is the simultaneous study of multiple disciplines or
collaborative participation in a joint effort to solve a particular
problem. In the new information environment, the boundaries
between different educational subjects tend to blur and overlap, hence
collaborative research involving the integration of information literacy
research is a major trend (Yu, 2019). Teachers should not only view
the improvement of students’ interdisciplinary literacy as a key
teaching objective but should also pay attention to developing
students’ metacognitive abilities. They should tailor their teaching to
meet the needs of different students and encourage behavioral
adjustments to improve interdisciplinary literacy and design
interdisciplinary co-education models (Han et al., 2020).

5.3. Limitations and prospects

There are some limitations and shortcomings to this study. First,
research involving online physical education learning behaviors
among college students is still in the very early stages and a solid
theoretical foundation has not yet been formed. Therefore,
comprehensive research into the relevant concepts, classifications, and
influencing factors is needed in the future to provide a reference for
online physical education. Second, this study focused strictly on the
mediating role of online physical education learning behavior. Other
potential mediating variables such as self-efficacy, motivation, and
personality characteristics need to be further explored. Third, a
questionnaire involving students’ online physical education learning
behavior provided the quantitative data analyzed in this study.
Students’ responses may have been influenced by factors such as their
comprehension of the questions, their willingness to answer, and the
authenticity of their answers, thus potentially resulting in slight
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deviations between the study results and the actual situation. Fourth,
since the study was conducted during the COVID-19 pandemic, the
applicability of the results in the post-pandemic era needs to be further
verified through longitudinal studies. Finally, the study used self-
reported measures of variables and thus may be subject to bias. More
objective indicators should be included in the future to more
accurately measure the research variables.

6. Conclusion

This study explored the mechanisms that influence college
students’ online physical education learning behaviors in the
relationship between interdisciplinary literacy and learning outcomes.
The results of the study confirm the first proposed hypothesis (H1)
that interdisciplinary literacy among college students positively
predicts learning outcomes. Interdisciplinary literacy is a cornerstone
of college students’ participation in online courses, and a high degree
of interdisciplinary literacy can directly contribute towards satisfactory
learning outcomes. The results of this study also confirm the second
proposed hypothesis (H2) that interdisciplinary literacy among
college students positively predicts learning behavior in online
physical education. Interdisciplinary literacy supports students’
participation in online physical education and motivates them to
develop appropriate and effective learning behaviors. In addition, a
partial mediating effect of online physical education learning behavior
between interdisciplinary literacy and learning effects was confirmed.
Specifically, interdisciplinary literacy among college students can
enhance their online physical learning behavior and thus promote
their online learning effectiveness. In the process of online physical
education, students’ learning behavior serves as a mediating factor for
improving the online learning effect. The above results suggest that
stable interdisciplinary literacy and online physical education learning
behaviors can lead to better online learning outcomes for college
students. Therefore, attention should be paid to improving students’
interdisciplinary literacy and encouraging them to develop better
online physical education learning behaviors to achieve satisfactory
learning outcomes.
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