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Abstract. This study investigates the development and quasi-experimental test-
ing of an interdisciplinary curriculum in junior high school history education,
viewed through the lens of core competencies and enhanced with deep learning
technologies, specifically large language models. The primary objective is to
evaluate the effectiveness of embedding core competencies—critical thinking,
collaboration, communication, and creativity—within the history curriculum,
and to extend these competencies using Al-driven analytical tools to boost stu-
dents' interdisciplinary insights and skills. Utilizing a quasi-experimental de-
sign, the study compared an experimental group, which engaged in the Al-
enhanced interdisciplinary curriculum, to a control group that followed the tra-
ditional history curriculum. Data were gathered via pre- and post-intervention
assessments, which included measures of academic performance, student sur-
veys on engagement and perception, and qualitative interviews. The introduc-
tion of deep learning tools facilitated more sophisticated analysis and applica-
tion of historical data, encouraging a more dynamic interaction with the materi-
al. Key findings demonstrate that students participating in the interdisciplinary
curriculum significantly improved their ability to integrate and apply historical
knowledge across various disciplines, showing superior core competencies rela-
tive to the control group. These results underline the potential of integrating so-
phisticated XLNet Model in curriculum design to foster enhanced educational
outcomes in junior high school history education.
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1 Introduction

In the current educational paradigm, the value of interdisciplinary education is be-
coming ever more critical, especially within the realm of history teaching. This ap-
proach advocates for the integration of diverse disciplines, enhancing students' overall
grasp of history by connecting it to wider societal, scientific, and artistic frameworks.
Such integration not only enriches students’ understanding but also emphasizes the
relevance of historical insights to contemporary and future societal challenges. As
educational strategies evolve, there is also an increased focus on core competencies
such as critical thinking, creativity, collaboration, and communication—skills deemed
essential for students to effectively manage and interpret the complexities of the 21st
century.

Concurrently, the traditional methods of history education, which often rely heavi-
ly on memorization and sequential recounting of events, may not sufficiently prepare
students for the dynamic demands of today's world. This conventional approach can
fall short in actively engaging students or in developing their ability to think critically
and creatively about historical contexts and their applications to present-day issues.

To bridge these gaps, this study introduces a transformative educational framework

by:

1. Designing an interdisciplinary history curriculum that interlaces historical
knowledge with core competencies, aiming to offer a more engaging, relevant, and
comprehensive educational experience.

2. Enhancing this curriculum with the integration of the XLNet model, to enable so-
phisticated text analysis and interpretation. This Al-driven approach helps in fos-
tering deeper analytical skills and a more interactive learning environment.

2 Literature Review

2.1 Interdisciplinary Education

Interdisciplinary education refers to a mode of curriculum design that integrates
knowledge and methods from different disciplines, allowing students to approach
ideas and problems from multiple perspectives [1]. Theoretical frameworks support-
ing interdisciplinary education emphasize its role in fostering holistic understanding
and adaptability, drawing on concepts from cognitive science, educational psycholo-
gy, and constructivist theories which suggest that learning is most effective when
students actively construct knowledge through the integration of new information
with existing cognitive structures [2]. The benefits of interdisciplinary education in-
clude enhanced critical thinking and problem-solving skills, increased student en-
gagement and motivation, and the ability to make connections across various fields of
study [3]. However, challenges persist, such as the difficulty of curriculum integra-
tion, the need for teachers skilled in multiple disciplines, and potential resistance
within educational institutions due to traditional departmental structures.
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2.2 Core Competencies in Education

Core competencies in education are fundamental skills and abilities considered essen-
tial for students to succeed in the 21st century, including critical thinking, communi-
cation, collaboration, and creativity [4]. In the context of history education, these
competencies allow students to analyze historical events and narratives critically,
understand diverse perspectives, communicate findings effectively, and apply histori-
cal knowledge to contemporary issues. Previous studies have demonstrated the posi-
tive impact of integrating core competencies into educational curricula, including
improved academic performance, deeper learning, and better preparation for future
challenges [5]. In history education, research has shown that curricula emphasizing
core competencies can significantly enhance students' understanding of history as an
interconnected web of narratives and their ability to think historically.

23 LLM

Large Language Models (LLMs), such as GPT (Generative Pre-trained Transformer),
represent a significant advancement in artificial intelligence [6]. These models are
trained on diverse datasets comprising extensive text from the internet, allowing them
to generate coherent, contextually appropriate text based on the input they receive.
Their capabilities extend beyond text generation to include answering questions,
summarizing lengthy documents, and even generating educational content.

In the educational sector, LLMs have been leveraged for a variety of purposes.
These include the creation of customized learning materials, providing tutoring assis-
tance, and facilitating the assessment of student writing. Notably, LLMs like GPT-3
have demonstrated potential in generating instructional content that adapts to the indi-
vidual needs of students, thereby supporting differentiated learning.

3 Methodology

The research on interdisciplinary curriculum design in junior high school history en-
hances both the depth and applicability of the study. The six core competencies iden-
tified as cultural foundation, autonomous development, social participation, human-
istic spirit, scientific spirit, and practical innovation, alongside their detailed expres-
sions in students' knowledge, skills, emotions, attitudes, and values, serve as a critical
framework for evaluating educational outcomes.
A. Research Design
The quasi-experimental design remains central, with a refined focus on measur-
ing shifts in students' core competencies as outlined by the authoritative research find-
ings. Each component of the six core competencies will be explicitly targeted through
tailored interdisciplinary activities.
B. Participants
The selection criteria will now include an initial assessment of students' levels
across the six core competencies, ensuring a representative baseline for both experi-
mental and control groups.
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C. Intervention
The interdisciplinary curriculum will be meticulously crafted to incorporate the
18 detailed aspects of the six core competencies, ensuring a balanced and comprehen-
sive approach to fostering students' holistic development. Curriculum content will be
designed to encourage cultural appreciation (cultural foundation), foster a love for
learning and self-reflection (autonomous development), and engage in societal re-
sponsibilities and creative problem-solving (social participation).

3.1 XLNet-Enhanced History Text Analysis

XLNet is a deep learning model that extends the capabilities of standard transformer
models through its use of a permutation-based language modeling objective. Unlike
traditional models that predict words in a fixed order, XLNet predicts words in a se-
quence in all possible orders, allowing it to capture a richer sense of context and rela-
tionships between words. This capability makes it particularly adept at understanding
complex, nuanced text as it can assimilate the subtle nuances and dependencies of
language better than many other models. In the context of educational research, lever-
aging XLNet for text analysis involves processing students' written responses, inter-
view transcripts, and observational notes to discern how they reflect on their learning
experiences. Specifically, it helps in identifying how students connect historical
knowledge with concepts from other disciplines, which is crucial for interdisciplinary
learning.

XLNet can analyze existing educational materials and student interactions to tailor
content that meets the specific needs of different learning groups. By understanding
the context and complexity of various topics, XLNet can help create customized les-
son plans that align more closely with the students' proficiency levels and learning
styles.

3.2  Application in the Study

In this study, XLNet is utilized to perform advanced text analysis on qualitative data
gathered from students. By analyzing these texts, XLNet helps to identify patterns in
how students discuss their learning, reflect on interdisciplinary connections, and apply
historical concepts in broader contexts. This deep analysis enables researchers to gain
a more detailed understanding of the cognitive and emotional processes underlying
students’ learning experiences. One of the strengths of XL Net is its ability to under-
stand and generate text based on shuffled or permuted input sequences, which makes
it particularly adept at drawing connections between different pieces of information.
In an interdisciplinary curriculum, XLNet can be used to highlight connections be-
tween historical events and other subjects such as literature, science, or art, thus en-
riching the learning experience by showing how different disciplines intersect and
influence each other.
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4 Result

4.1 Academic Performance

Comparison of pre and post test scores between groups in Fig 1:
The analysis revealed a statistically significant improvement in the posttest scores

of the experimental group compared to the control group.
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Fig. 1. Comparison of pre and posttest scores

Specifically, the experimental group, which engaged in the interdisciplinary cur-
riculum, showed an average increase of 15% in their history academic performance,
whereas the control group exhibited a modest 5% improvement. This discrepancy
underscores the efficacy of the interdisciplinary approach in enhancing students’
grasp of historical concepts and their ability to connect these with knowledge from
other disciplines. This differential outcome serves as a powerful illustration of how
innovative teaching strategies can significantly impact student learning and academic
performance, advocating for a broader adoption of interdisciplinary curriculum de-
signs in educational settings to foster deeper understanding and higher order thinking
skills among students.

4.2 Engagement and Perceptions

Findings from student surveys and interviews:

Surveys and interviews indicated a marked increase in student engagement and in-
terest in the interdisciplinary curriculum. 85% of students in the experimental group
reported a heightened interest in history, attributing this to the curriculum's relevance
to real-world issues and integration with other subjects. Furthermore, students ex-
pressed a newfound appreciation for the skills learned, particularly critical thinking
and creative problem-solving, which they recognized as valuable beyond the class-
room. These results are showing that a well-designed interdisciplinary curriculum,
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enhanced with advanced large language model like XLNet for deeper text analysis,
can significantly impact students’ academic success and engagement.

5 Conclusion

The quasi-experimental study demonstrated the effectiveness of an interdisciplinary
curriculum in enhancing junior high students' core competencies in history. Students
involved in the interdisciplinary approach showed a significant 15% increase in post-
test scores compared to a 5% increase in the control group, highlighting the curricu-
lum’s impact on enhancing understanding and engagement with historical concepts.
Surveys, interviews, and classroom observations further supported these findings,
showing increased student interest and the development of critical thinking, creativity,
and problem-solving skills. The integration of the XLNet model provided deep in-
sights into how students apply interdisciplinary knowledge, substantially boosting
their analytical abilities. These results advocate for the adoption of interdisciplinary
methods in education to equip students with essential 21st-century skills and urge
educational systems to incorporate innovative approaches for holistic student devel-
opment.

Acknowledgements

This work was supported by Beijing Postdoctoral Research Foundation in 2023, “Re-
search on the Representation of the Tacit Knowledge of High School History Teach-
ers Based on natural language processing”.

Reference

1. Gilbert, D.J. (2014) Social Work and Engineering Collaboration: Forging Innovative
Global Community Development Education. J. Soc. Work Educ., https://doi.org/ 10. 1080/
10437797.2014.885263.

2. Lattuca, L.R., Knight, D.B., Ro, H.K., Novoselich, B.J. (2017) Supporting The Develop-
ment of Engineers' Interdisciplinary Competence. J. Eng. Educ., https://doi.org/ 10. 1002 /
jee.20155.

3. Klaassen, R.G. (2018) Interdisciplinary Education: A Case Study. Eur. J. Eng. Educ.,
https://doi.org/ 10.1080/03043797.2018.1442417

4. Langley, N.R., Tersigni - Tarrant, M.A. (2020) Core Competencies in Forensic Anthro-
pology: A Framework for Education, Training, and Practice. Forensic Anthropol., link.
gale.com/apps/doc/A683688411/AONE?

5. Son, S., Yung, K.I., Song, H., Lee, J., Choi, Y. (2021) Competency-Based Education and
Core Competencies in Higher Education. https://doi.org/ 10.46392/kjge.2021.15.1.11.

6. Wang, M., Wang, M., Xu, X., Yang, L., Cai, D., Yin, M. (2023) Unleashing ChatGPT's
Power: A Case Study on Optimizing Information Retrieval in Flipped Classrooms via
Prompt Engineering. In: IEEE Transactions on Learning Technologies https: //doi. org/
10.1109/TLT.2023.3324714.



628 F. Liu et al.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Interdisciplinary Curriculum Design and Quasi-Experimental AI-Study of Junior High School History from the Perspective of Core Competencies

