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Abstract: This study explores the integration of artificial intelligence (Al), specifically deep learning
(DL), into instructional effect assessment for international sports communication education. The
study employed DL algorithms to construct an instructional effect assessment model. Data were
collected from students’ learning activities, cleaned, standardized, and transformed into usable
formats. Relevant features, such as study habits, knowledge mastery, and interaction metrics, were
extracted and selected for model training. Comparative analysis with traditional models, such as
linear regression and decision trees, highlighted the advantages of DL in achieving faster
convergence and lower prediction error. The findings showed that the DL model could accurately
predict instructional outcomes and provide personalized feedback to educators, facilitating data-
driven improvements in teaching strategies. Additionally, the integration of Al into curriculum
design enabled a holistic learning experience, combining theoretical knowledge, practical skills, and
cultural literacy. This research contributes to bridging gaps in interdisciplinary education by
modernizing assessment methods and curriculum frameworks through AI highlighting the
transformative potential of Al in modernizing interdisciplinary education, particularly in complex
fields such as international sports communication. Future research should focus on hybrid Al models,
expanding datasets for generalizability, and addressing ethical challenges to ensure the responsible
application of Al in education.

Keywords: artificial intelligence; international sports communication; curriculum system;
instructional effect; assessment model

1. Introduction

In the wave of science and technology in the 21st century, artificial intelligence (Al) is gradually
infiltrating every corner of people's lives with its unique charm and unlimited potential [1,2]. In the
realm of education, Al has introduced revolutionary possibilities, such as personalized learning,
intelligent content delivery, and data-driven instructional methods, thereby reshaping traditional
pedagogical practices [3]. Nevertheless, they have yet to be fully mined in terms of interdisciplinary
domains like international sports communication, which is the convergence of studies of sports and
communication theory and global cultural exchange [4]. In today's connected world, international
sports communication is increasingly becoming an important matter. The other purpose is to spread
sports-related information and promote international cultural understanding and cooperation. In an
age filled with sports diplomacy, this field is crucial [5,6]. Although significant, these challenges exist
within the current curriculum and instruction emphasis in this domain. In the traditional approaches,
there is a lack of adaptability to globalization trends and the exploitation of cutting-edge technologies,
such as Al in improving teaching and learning outcomes. Therefore, the hardly restrictive
development of graduates with innovative capabilities and international perspectives that will make
them competent to thrive in an evolving global context is hampered [6,7].

The intricacy of integrating athletics, communication, and international relations leads to
fragmented curricula that are unable to provide cohesive learning experiences [8]. Furthermore,
standard assessment methods such as standard tests and subjective feedback are insufficient in
evaluating the variegated range of skills necessary for this interdisciplinary work [9]. The lack of such
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systematic, data-driven evaluation frameworks hinders instructional progress and quantification of
educational impact. Al is an advanced technical means for the simulation of intelligent human
behavior, rapid data processing, precise push of information, and wide knowledge mining [10,11].
Al is also useful to help teachers modify the course content and train new teaching strategies, and
also offers more personalized and more efficient learning to students in the international sports
communication course [12]. In this study, we want to see a new road to build an international sports
communication curriculum system and instruction effect evaluation with Al This paper aims to
analyze the potential application of Al technology and the real use of Al technology in the
international sports communication curriculum system from several dimensions, including
curriculum objectives setting, curriculum content design, instructional method innovation, and
assessment system construction. Concurrently, the deep learning (DL) algorithm will be
implemented and scientifically assessed to analyze the instructional effect for the in-depth
application of Al in the field of international sports communication education.

This paper addresses these pressing issues through a proposal for a comprehensive curriculum
system for international sports communication that features Al-driven instructional support and
assessment. First, this study contributes dually by enriching the theoretical and practical foundations
of international sports communication education via the integration of Al into curriculum design and
assessment. It also offers a scalable, data-driven framework to improve instruction quality, realize
personalized learning, and graduate with global and innovative competencies. This research
ultimately further improves international sports communication education by modernizing and
aiding LE with the use of Al in higher education. This study bridges the gap between technological
innovation and pedagogical practice and provides important ways to construct more adaptive and
inclusive education systems.

2. Materials and Methods

Traditional methods of assessing instructional effectiveness relied on subjective measures such
as test scores and questionnaires, which made it challenging to comprehensively and objectively
reflect students' learning status and teachers' instructional performance [13,14]. With the
advancement of educational informatization, large volumes of data, including learning behavior data
and interaction data, were generated during the teaching process. These data contained rich
information that required deep exploration and utilization. Instructional effect assessment models
based on DL leveraged these extensive datasets and complex algorithmic models to automatically
uncover patterns in the teaching process, providing a scientific and objective foundation for
evaluating instructional effectiveness [15,16].

As a branch of machine learning, DL's core principle involves simulating the learning processes
of the human brain through the construction of deep neural network models, enabling nonlinear
mapping and feature extraction of complex data. In the context of instructional effect assessment, DL
technology was applied to several key areas [17]. First, it facilitated the recognition of students'
behavioral patterns by analyzing their learning behavior data, thereby identifying distinct learning
styles and habits. Second, it enabled the prediction of knowledge mastery by using students'
historical learning data and performance information to forecast their future understanding of the
subject matter. Finally, it supported the generation of feedback on instructional effectiveness, offering
personalized teaching recommendations to educators based on the assessment results. The
instructional effect assessment model of international sports communication courses based on DL is
shown in Figure 1.
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Figure 1. Instructional effect assessment model based on DL.
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The subscripts of input and output signify the diversity of modes in the neuron model, enabling
us to leverage this model property to address various problems based on different requirements. The
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First, various types of data generated during the teaching process were collected. These included
students” learning behavior data (such as click streams, learning duration, and homework
completion), interactive data (such as classroom discussions and online question-and-answer
sessions), and exam results. These data were then cleaned, denoised, and standardized to ensure their
quality and usability. From the preprocessed data, features relevant to instructional effect assessment
were extracted. These features included aspects such as students’ study habits (e.g., study frequency
and study periods), knowledge mastery (e.g., accuracy rates and error types), and interaction metrics
(e.g., discussion activity and question quality). Feature selection techniques were applied to identify
the key features that significantly impacted the assessment results. The DL algorithm was then
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utilized to construct the assessment model, and the extracted feature data were used to train the
model. During the training process, the accuracy and generalization ability of the model were
enhanced by adjusting model parameters and optimizing the algorithms. Additionally, the stability
and reliability of the model were evaluated through cross-validation. Once each index assessment
was completed according to the assessment system’s criteria, the original index data matrix was
standardized and transformed to finalize the entire instructional effect assessment process. Given 7
samples for assessment and /! assessment indexes, the original data matrix undergoes
standardization and transformation as follows:
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Where / denotes the sample average of the /" index, and "/ represents the sample standard

deviation of the/ index. Following standardized transformation, each sample data exhibits a mean
of 0 and a variance of 1. By considering the”? variables in the assessment model, the membership
vector of each index is ascertained through statistical methods, with reference to the quantitative
indicators of the teaching assessment index system of the international sports communication
curriculum. To mitigate overfitting during model training, the initial maximum depth of each
regression tree is set to a small value. The updating step size determines the convergence speed of

the model. In this article, three parameters, denoted as M,S,a
enumeration and assessed using cross-validation. The combination with the highest assessment score
is chosen as the final model parameter value, with the assessment standard being goodness of fit:
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Where R’ represents the goodness of fit, 7”7 denotes the number of samples, Y is the actual
value of samples, and Vi is the predicted value of samples. Y signifies the average value of

prediction, and a value closer to 1 indicates a better-fitting effect.

3. Results

The data is preprocessed to ensure its quality and consistency before the experiment begins.
Data outlier removal is an important link in data preprocessing. Outliers, also known as outliers, refer
to data points that are significantly different from most other data points. Measurement errors, data
input errors, or other abnormal factors may cause these abnormal values. If left untreated, outliers
may interfere with the training process of the model, resulting in the model being unable to accurately
learn the inherent laws of the data. In this study, a statistical method is used to remove outliers from
data, as shown in Figure 2.
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Figure 2. Data outlier removal processing.

Using the preprocessed data, the designed instructional effect assessment model is trained. In
the training process, the DL algorithm is adopted, and the network weights are optimized by iteration
so that the model can gradually learn the inherent laws and characteristics of data. A variety of
algorithms are used for comparative experiments to assess the model's performance. Specifically, the
traditional linear regression model and decision tree model are selected as the comparison algorithms
and compared with the DL model in this article. Their performance is assessed by calculating their
prediction errors on the same data set. The details of several algorithm errors are shown in Figure 3.

Assessment error

5 30 55 80 105 130 155 180 205 230 255 280 305

Figure 3. Error situation of algorithm.

Compared with the traditional assessment model, the proposed instructional effect assessment
model based on DL has the advantages of fast convergence and small prediction error. This shows
that the model can better fit the data and accurately predict the instructional effect. To further verify
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the accuracy and practicability of the model, the model simulation experiment is carried out, and the
simulation output results are compared with the expert assessment results. Specifically, a part of the
sample data is selected as the training set, and the trained model is used for simulation and prediction.
The prediction results are compared with the actual assessment results of these samples by experts.
Figure 4 shows a specific comparison between the model simulation output assessment results
and the expert assessment results. The output results of training samples are close to the expert
assessment results, which shows that our model can accurately predict the instructional effect and is
consistent with the expert assessment. This further proves the feasibility of this model in practical

application.
100
O Expert assessmnet [1 Model output
95 o O o
T8 &
90 905 o B8 OB EE:)O
0 g
85 D O ca o O
OoOd:| & ° “ o
& 80 < 0 o
% . c O EEO 0
2 O a - 0
A 0 o ;
70 o m
Cpocg o) o m o D
iTg) Qo o P
65 | 0 p 0P |j:P
60

5 25 45 65 85 105 125 145 165 185 205 225 245 265 285 305

Sample number

Figure 4. Expert assessment results and model output results.

4. Discussion

The findings of this study demonstrate how the use of Al, specifically DL, has the potential to
transform instructional design and assessment as a part of the academic environment for
international sports communication. This research integrates Al into curriculum development and
instructional effect assessment to address the long-standing challenges addressed in prior studies
and introduce novel solutions. This study developed the instructional effect assessment model based
on the constructivist learning theory, in which the personalized learning experience and instructor-
controlled instruction strategies play a major role. Putting the constructivist construct that learning
occurs best in an individualized way to the test, this model successfully processes diverse datasets
from students' learning behavior and patterns of interaction. Like previous studies, this has found
that Al can be used to enhance personalized education. For example, Agarwal and Agarwal [18] used
neural networks in higher education and achieved improved predictive accuracy of instructional
outcomes in a more limited setting. This study presents more applications than these works, as the
integration of Al is designed within an interdisciplinary curriculum framework and is particularly
dedicated to the dynamic and complex nature of international sports communication.

The findings of the study agree with earlier research highlighting the limitations of conventional
methods of assessment based on subjective evaluations and static scores [19,20]. This study
overcomes these limitations by employing DL algorithms so as to obtain a more objective, scalable,
and nuanced assessment model. In Figure 3, for both centralized and decentralized selection
functions, the proposed DL model is seen to converge faster than traditional methods such as linear

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1394.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 May 2025 d0i:10.20944/preprints202505.1394.v1

7 of 11

regression and decision tree model. Consistent with Gameil and Al-Abdullatif [21], these advantages
imply that multimedia and data-driven platforms are capable of optimizing instructional design.
However, unlike previous research, the present research utilizes DL to assess unidimensional
instructional effects based on behavioral, interactive, and academic performance data [22]. This
approach is shown to be robust and reliable, as indicated by the close agreement of the DL model's
predictions, shown in Figure 4, with expert assessments. This is also in accordance with Zhang [23],
who put forward the proposition of integrating wireless network technology into teaching
assessment but without a particular emphasis on Al or sophisticated algorithms. This study extends
the technological integration in education by employing DL, providing precise feedback for teachers
and students that should lead to increased instructional quality [24].

The design of the Al-assisted curriculum system responds to the gaps pointed out by Karatas et
al. [25], who perceived the obstacles to cohesively integrating interdisciplinary content in traditional
curricula. Since the curriculum framework requires the inclusion of theoretical knowledge, practical
skills, and cultural literacy, it ensures a holistic learning experience and runs against Uljens and
Ylimaki [26] critique of fragmented curricula in sports education. In addition, Al supporting the
choice of curriculum evokes a change in the direction of a more flexible and living educational model
that becomes necessary for the current international sports communication. In Fig, we show data
preprocessing techniques used to tackle the common issue of outliers in educational datasets. The
removal of the anomalies facilitates the instructor effect assessment model. Guo et al. [27] also
discussed others that relied on simpler statistical models, and hence, similar approaches were
designed for mobile evaluation algorithms for physical education. In this study, we bring DL one
step closer to practical application by adopting it for a more sophisticated treatment of complex data
and better accuracy in prediction and feedback capability.

The practical implications of the findings go beyond purely theoretical contributions. Through
an instructional effect assessment model that delivers the personalized feedback sought by Janelli
and Lipnevich [28], this study addresses the practical difficulties documented by Al Shloul et al. [29]
regarding the requirement of innovative instruments for evaluating and enhancing instructional
high-quality. This study's model is scalable and transferrable to diverse education contexts, both
global and interdisciplinary. The work presented here overlaps in some ways with previous research
but does so in ways that differentiate it in important ways. For instance, Alam and Mohanty [30]
adopted principal component analysis for physical education evaluation concentrated on ideational
integration rather than instructional design and assessment. On the other hand, this study proposes
a holistic curriculum framework that relies extensively on advanced Al techniques. As Ospankulov
et al. [31] did with the study of international sports talent training, his work does not reach the
technological depth achieved here, especially the use of DL for instructional assessment.

Generally, by focusing on Al-based innovations, such a study is in line with an emerging trend
in school reform, as pointed out by Wang et al. [3]. More specifically, this research departs from the
conventional setting in which Al is regarded as an instrument for assessment and instead makes an
original contribution by recognizing that it can also serve as a forum for curriculum innovation
[32,33]. This study demonstrates the advantages of DL models, including rapid convergence and
minimal prediction error (Figure 3), thereby giving actionable insights to educators and policymakers
interested in modernizing interdisciplinary education. However, this study has some limitations
despite its many contributions. For model training and validation, the data primarily from a single
educational context may not be generalized. Furthermore, the DL model accurately predicts
instructional effects but encounters scalability issues in data-poor settings, given the reliance on high-
quality data.

5. Conclusions

This study explored the construction of an international sports communication curriculum
system and instructional effect assessment framework, leveraging Al, specifically DL algorithms.
This research provides innovative solutions to address gaps in traditional curriculum systems and
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assessment methods to make international sports communication education more effective,
adaptable, and inclusive. This study concludes by offering a strong framework for synthesizing Al in
international sports communication education. It invents a new pathway bridging the divide between
conventional pedagogy and technical advancement, leading the way for a richer, more inclusive,
better educational ground. In a world where Al technology is evolving, the integration of Al into
education will impact learning and teaching in disciplines with new possibilities. Therefore, the
research also makes substantial contributions to the theory and practice of education as it explores
ways to combine Al into curriculum design and assessment processes. A comprehensive curriculum
system that combines theoretical knowledge, practical skills, and cultural literacy addresses a large
gap in the current existing literature. This responds to Zhao et al.’s (2019) critique of fragmented
curricula in sports communication education and offers a cohesive framework that aligns with
globalization and interdisciplinarity learning. Consequently, the proposed DL-based assessment
model advances educational assessment from the subjective assessment limitations to provide
precise, data-driven insight into students’ learning behavior and instructional effectiveness.

This research fills a gap in that there is a lack of studies that harness Al-driven methodologies
with interdisciplinary curriculum development work. This study differed from previous studies in
that it used an integrated approach to applying Al to both curriculum design and instructional effect
assessment. This work extends previous work by showing that, in complex interdisciplinary settings,
such as international sports communication, Al tools can be used effectively, thus expanding the role
Al has to play in education. Implications to this study range from the academic to the practical. It
academically highlights the ability of Al to profoundly alter the foundations of traditional pedagogy
and introduce a model for future interdisciplinary education with emergent technologies. The
research is actionable, giving educators and policymakers the ability to provide adaptive, data-driven
curricula to accommodate a broad array of learner needs while simultaneously improving
instructional outcomes.

However, the study has its limitations. Model training and validation were conducted using a
dataset from a specific educational context that limits how widely the findings can be generalized.
Additionally, while the DL-based model is able to predict instructional outcomes, applying the DL-
based model effectively is significantly impacted by its reliance on high-quality, well-structured data
in resource-limited or data-poor settings. The second limitation is the lack of ethical consideration,
which omission includes data privacy and security. The future of Al-assisted educational models
may involve real-time feedback mechanisms and the integration of adaptive learning platforms into
the models. Secondly, ethics, technology, and pedagogy cooperation between educators,
technologists, and policymakers are necessary to implement the ethical, technological, and
pedagogical challenges in integrating Al-driven solutions. Future research could address these
limitations by:

e Expanding the dataset to include diverse educational contexts and disciplines improves the
model’s generalizability.

¢ Incorporating hybrid Al models that combine DL with other approaches to enhance adaptability
in data-scarce environments.

e  Exploring ethical frameworks to ensure responsible Al application in education, particularly
concerning student data privacy.

e  Conducting longitudinal studies to assess the long-term impact of Al-assisted curricula on
student performance and career outcomes.
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