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Abstract: With the advancements in natural language processing and the growing adoption of Large Language Models
(LLMs) in education, Al-based automated essay evaluation has emerged as a significant topic in research on writing
literacy assessment. Despite this, there is limited research on Chinese automated essay scoring systems, leaving the
subject largely underexplored. This paper introduces an Al-empowered Chinese composition assessment system
specifically designed for primary and secondary schools in Hong Kong. The system features customizable prompts
based on marking criteria, employs multiple Al models to enhance grading accuracy, and enables rapid report
generation. We will outline the system's design, workflow, and future directions for field testing and eventual
implementation.
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1. Introduction

Writing literacy is an essential skill that enhances one’s ability to express ideas and communicate effectively. It is
vital for students’ lifelong development and capacity to adapt to societal changes in the future (Genlott & Gronlund,
2013). With advancements in natural language processing (NLP) technology, Al-based automated essay evaluation has
become a prominent area of research in assessing writing literacy. The repetitive task of evaluating students’ writing
requires a significant investment of time and effort from teachers. Consequently, automated essay evaluation
significantly alleviates the grading workload for educators. This project aims to develop an Al-empowered Chinese
composition assessment system for Hong Kong primary and secondary school teachers and students. The system
evaluates writing proficiency through automated analysis of compositions written by native Chinese students and
provides targeted feedback for improvement. The system features several key elements:

1.Customized Experience: Each participating school will have a unique experience with no waiting time. Teachers

can adjust the system's requirements and customize mark allocations to fit their teaching schedules and marking

schemes. The system accommodates any topics and prerequisites, automatically generating prompts based on the
specified criteria for immediate use by the AI models.

2.Enhanced Grading Accuracy: The system employs multiple AI models to assess assignments, which improves

grading accuracy. Two Al models will collaborate to evaluate each assignment, while a third model will act as a

separate verifier if the first two models produce significantly different scores.

3.User-Friendly Interface and Rapid Feedback: A dedicated interface for teachers will be established as the system

develops. Teachers can easily upload compositions and receive comprehensive Al-generated reports within

minutes, all within a unified application framework.

This paper reviews the need for an Al-empowered composition assessment system in Hong Kong. It provides an

overview of the design and development of the system, highlighting the integration of pre-built AI models, particularly
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focusing on the prompt framework and workflow associated with the system. Lastly, the paper concludes by discussing

the upcoming field testing and the anticipated limitations of the system.
2. The use of AI and NLP in educational assessments

The study of automated essay assessment began in 1966 with Page's pioneering research on the Project Essay
Grader system (Page, 1966). This innovative system utilized a multiple regression program to replicate the evaluations
of human markers. It predicted essay scores by analyzing factors such as the frequency of uncommon words, the use of
prepositions and commas, and the overall length of the essay. The program then compared these scores with those of
randomly selected essays, and surprisingly, it was found to be indistinguishable from the assessments made by English
teachers. Since then, automated essay scoring (AES) has remained an important area of research (Ke & Ng, 2019).

The advent of generative artificial intelligence models that can comprehend and produce human language marks a
significant advancement in the application of Al for educational assessments. Prior to the emergence of pre-built Al
models such as ChatGPT and Gemini, AES systems were primarily developed using traditional machine learning
techniques. Since the 1990s, these systems have focused on identifying patterns within various features derived from
extensive datasets (Ramesh & Sanampudi, 2022).

Past achievements in AES include notable systems such as the Intelligent Essay Assessor (IEA) by Foltz et al.
(1999), e-rater V2 by Attali and Burstein (2006), and IntelliMetric by Rudner et al. (2006). These systems are
characterized as handcrafted feature AES, whose effectiveness primarily depends on the quality of the features designed
by experts. In contrast, more recent systems developed over the last decade employ neural network models that
automatically learn features for essay scoring, as highlighted by Hussein et al. (2019). A significant advancement in this
field was introduced by Alikaniotis et al. (2016), who presented a deep neural network (DNN) model capable of
autonomously extracting essay scoring features without relying on predefined templates. Recently, DNN-based models
have garnered considerable attention. Uto (2021) has compiled a list of new models from 2016 to 2021 that underscores
this emerging trend.

The introduction of ChatGPT in 2022, followed by the releases of Gemini and Claude in 2023, has dramatically
enhanced the accessibility of Al language models. According to Mizumoto and Eguchi (2023), these Al language
models hold significant potential as tools for AES. Furthermore, Latif and Zhai (2024) highlight the importance of
conducting additional research on the capabilities of various generative Al models in the context of automatic scoring in

education.
3. The current needs of the system in Hong Kong

Over the past few decades, numerous AES platforms have been developed, primarily aimed at assessing the writing
skills of second language (L2) learners. Most of these platforms are tailored for evaluating English writing, with
significantly fewer systems available for other languages, especially Chinese. Consequently, the potential of LLMs in
the domain of Chinese AES remains largely untapped. In Hong Kong, only a limited number of studies have examined
automated essay evaluation using datasets derived from local students. Notably, these datasets are exclusively
composed of English writings (Chan et al., 2023; Lee et al., 2009). We resonate with other researchers in the field and
acknowledge the potential of leveraging prebuilt LLMs for automated essay evaluation. Our concept for the
Al-empowered Chinese Composition Assessment System is groundbreaking in its application of prebuilt LLM
platforms for automated grading. Moving forward, we will explore the feasibility of customizing assessment criteria to

generate prompts on the user side, allowing the system to provide essay scores and reports within a minute.
4. Development of the AI-empowered Chinese Composition Assessment System

The Al-empowered Chinese Composition Assessment System is designed to assess writing proficiency through

automated analysis of student compositions, delivering personalized developmental advice using pre-trained Al models.
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This system is supported by a prebuilt LLM studio from the Centre for Learning, Teaching, and Technology (LTTC) at
The Education University of Hong Kong (EAUHK). It offers a Model-as-a-Service (MaaS) platform that enables

developers to tailor intelligent workflows for educational applications.

The system is designed to incorporate an intuitive application interface that facilitates user-friendly navigation.

Users can configure assessment criteria as needed and upload their compositions on a page-by-page basis. The

development of the system and application interface is currently underway. Figure 1 shows a detailed illustration of the

design and structure of the Al-empowered Chinese Composition Assessment System, highlighting its innovative

features and capabilities.
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Fig.1 The structure of the Al-empowered Chinese Composition Assessment System
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Fig.2 Prompt Framework

The prompt generation framework for the system will be grounded in expert consultations and assessment rubrics

established by the Hong Kong Education Bureau. Teachers can input their specific requirements, including but not

limited to the subject, composition topic, text type, genre, grade level, word limit, and total marks. Furthermore,
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educators can customize the marking criteria based on various aspects, such as content, format, punctuation, spelling
errors, or any elements they wish to prioritize. Figure 2 depicts the concept of prompt generation within the backend of
the system, with the customizable elements highlighted in yellow. The requirements entered by users will be processed

to generate prompts that will be supplied to the Al model. Figure 3 showcases examples of these prompts.
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Fig.3 Prompts generated for the Al model
The Al-empowered system is designed to transcribe handwritten essays into digital text and deliver a
comprehensive report that includes grades and comments within one minute. This process involves various tasks, such
as Optical Character Recognition (OCR) of handwritten work (refer to Figure 4), marking, and grading (as shown in
Figure 5), all facilitated by the collaboration of multiple AI models like Gemini and ChatGPT. We use pre-trained
models for their efficiency, given that the number of essays we can gather in Hong Kong is considerably smaller than
the extensive labelled and unlabelled data utilized by large-scale pre-trained Al models. Han et al. (2021) underscore

the advantage of using pre-trained Al models as a foundation rather than developing a new model from scratch.
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Fig.4 A random sample of OCR by the system Fig.5 Random samples of marking reports by the system

The initial testing of the system involved evaluating a sample set of essays to assess grading accuracy and feedback
quality. The results indicate that the current Al model and its configurations require further refinement. The system
frequently struggles to recognize certain words in various compositions accurately or delivers incorrect corrections.
Other researchers have identified similar issues. Several studies indicate that ChatGPT alone achieves a disappointing
accuracy rate, ranging from 51% to 57% (Mizumoto & Eguchi, 2023; Kim et al., 2024). Furthermore, some researchers
contend that AI may not yet possess the sophistication required to evaluate complex writing elements, apply scoring
criteria effectively, or consider emotional nuances as adeptly as humans (Bui & Barrot, 2024). As a result, we are
currently conducting tests to assess the accuracy of integrating various pre-trained Al models to enhance reliability.

In the second phase, we will concentrate on fine-tuning the AI model with more intricate prompts and incorporating
the capability to upload scoring samples marked by humans for reference. This will enable the Al to utilize these
samples when evaluating students’ essays, and is the most effective for ensuring that the Al aligns closely with human
evaluations. Lastly, we intend to collect sample essays from local primary and secondary schools and invite teachers to
provide feedback to facilitate further improvements. The system's validity and reliability will be thoroughly assessed

and customized for the context of Hong Kong before its official release.
5. Conclusion

The Al-empowered Chinese Composition Assessment System significantly advances automated essay evaluation,
particularly in Chinese writing assessment. Our pilot testing indicates that the system can substantially reduce grading
workloads for educators while providing timely and constructive feedback to students, which is crucial for fostering an
engaging learning environment. By employing a multi-model grading approach, we have enhanced the reliability and
validity of evaluations, ensuring fair and accurate assessments. While the system shows promise, further refinements
are essential to fully capture the intricacies of human writing and ensure that assessments truly reflect student
capabilities.

We have integrated existing LLMs like ChatGPT, Gemini, and Llama into a MaaS framework. Our user-friendly
prompt framework allows educators to customize assessment criteria, aligning automated grading with human
evaluations for more relevant feedback. As the landscape of AES in Chinese writing evolves, our work addresses a

notable gap in the literature. We aim to enhance the sophistication and reliability of essay evaluations by optimizing
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prompting techniques that better reflect human assessment, which could ultimately inform best practices in writing
instruction.

In conclusion, while the Al-empowered Chinese Composition Assessment System shows great potential, it also
underscores the complexities of automating writing assessment. Future research will focus on refining the system with
diverse human-scored samples, ultimately striving to create an assessment tool that not only streamlines grading but

also enriches the educational experience for educators and students.
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