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Abstract. Accurate terminology annotation is crucial for translators to enhance 

text processing efficiency and ensure translation quality control. Within the trans-

lation workflow, it stands as the most critical step in the pre-translation phase. 

Terminological competence is an essential "bread-and-butter skill" for profes-

sional translators. Traditional terminology annotation methods, reliant on manual 

experience or rule-based technologies, often suffer from low efficiency and poor 

accuracy. This teaching case study utilizes petroleum science and technology lit-

erature as the source text for terminology annotation activity. It focuses on AI-

empowered terminology annotation within the translation process, demonstrating 

how a “teacher-student-machine synergy” adds powerful wings to annotation ef-

ficiency. The implementation involves establishing a manual annotation group, 

and an upgraded human-machine collaborative annotation group. This frame-

work guides students to deeply explore AI-augmented annotation, cultivates their 

ability for human-machine collaborative and co-creation, and allows them to ex-

perience the satisfaction of human-machine win-win outcomes. The ultimate goal 

is to achieve the practical teaching objective of enhancing students’ terminolog-

ical competence. 

Keywords: Terminology Annotation; AI (Artificial Intelligence); Terminologi-

cal Competence 

1 Introduction 

Terminology annotation is a fundamental task in the process of translation practice. Its 

objective is to recognize and annotate technical terms of their own fields from the 

source text (e.g., sectors surrounding energy, law, economy, and medical care), so as to 

deliver structural data support for downstream tasks, such as knowledge map establish-

ment, information extraction, machine translation, and human-machine translation. 

Theories of the case in this thesis are listed as follows. First, basic theories of terminol-

ogy: Terminology refers to words or phrases with strict definitions in a particular sector, 

and therefore, relevant knowledge needs to be combined to complete its annotation 

(e.g., oil and legal terminology ontology)[1]. Second, the outlook on “teacher-machine-

student” collaborative teaching paradigm characterized by human-machine synergy: 

integrated with human wisdom and artificial intelligence, we can improve the efficiency 
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and quality of the annotation. Third, under the guidance of constructivism learning the-
ory and the study of real cases and programs, students are able to actively establish the 
knowledge system of terminology annotation. In this case, the goal of acquiring
knowledge from practices can be achieved. By using annotation tool, students’ engi-
neering-oriented thinking and hands-on ability can be fostered. Furthermore, interdis-
ciplinary integration, together with linguistics, computer science, and professional
knowledge can be promoted, so as to train interdisciplinary talents. However, in the 
process of cultivating high-end English translation talents, terminology annotation
teaching currently faces four core contradictions: First, the disconnection between tra-
ditional teaching and industry needs. Students lack practical experience in operating 
real data, making it difficult for them to deeply understand the actual demands of the 
industry and thus to master the enterprise-level terminology annotation work-flow[2]. 
Second, it is challenging to balance annotation efficiency and quality. Manual annota-
tion is high-cost and time-consuming (for example, it takes an average of 2 hours to 
complete terminology annotation for a professional article in the energy technology 
field), while the accuracy rate of fully algorithm-driven automatic annotation is usually 
below 70%. Therefore, the innovation of the human-machine collaborative annotation 
model is imminent. Third, the interdisciplinary training system is still underdeveloped. 
Terminology annotation is essentially an interdisciplinary task integrating linguistics, 
computer science, and domain-specific expertise (such as energy, science and technol-
ogy, economics, humanities, etc.). However, the current curriculum system often sepa-
rates these three disciplines and fails to establish their inherent connections[3]. Fourth, 
terminology in specific fields is in dynamic evolution, and the generalization ability of 
annotation methods based on rules and dictionaries is insufficient. Based on the concept 
of “integration of production and education”, this study constructs a teaching case 
themed “HI (human intelligence)-AI (artificial intelligence) collaborative annotation 
model”. Its innovations are reflected in three dimensions: In the technical dimension, a 
progressive teaching path of phased technologies is established by adopting a step-by-
step approach encompassing manual annotation, soft-ware-assisted annotation, and
large language models empowered annotation. In the scenario dimension, authentic en-
ergy-related corpora (covering science and technology, economics, humanities, laws, 
and policies) are selected to design full-cycle experiments, which involve the formula-
tion of annotation standards, quality evaluation, and model optimization. In the educa-
tional dimension, a modular teaching resource package is developed to meet the needs 
of differentiated teaching[4]. This case is targeted at core groups, including teachers 
specializing in translation-related majors, prospective translators, and language service 
practitioners, covering diverse usage demands and application scenarios. The primary 
implementing entities for teaching are faculty and students from institutions of higher 
education. 
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2 Teaching Case 

In light of the in-depth integration of globalization and digitalization, the accuracy and 
efficiency of specialized terminology translation directly have an influence on the ef-
fectiveness of international exchanges and cooperation. Based on the teaching practice 
of Terminology and Translation — a core course for Master of Translation and Inter-
preting (MTI) students majoring in English written translation — this case systemati-
cally integrates traditional terminology annotation methods with modern artificial in-
telligence technologies, aiming to cultivate high-caliber translation professionals com-
petent for the demands of the digital era. The teaching objective system of this case is 
built on three major dimensions of translation competence development, namely con-
ceptual understanding, practical technical application ability cultivation, and career de-
velopment.  

2.1 Case Implementation Process 

The participants of the in-class practice consisted of 50 postgraduate students majoring 
in English written translation from the 2024 intake of the MTI program. The teaching 
scenario was constructed to simulate a real-world terminology management project: 
students were divided into terminology teams of 8-9 members, assuming the role of 
professional terminology managers to undertake a terminology database development 
project. By completing terminology annotation tasks for energy-related texts, they com-
pared the advantages and disadvantages of traditional terminology annotation methods 
and AI-empowered ones. After the practice session, a debate was organized, focusing 
on practical issues such as the technical implementation and optimization of AI-
empowered terminology annotation, as well as misjudgments in AI extraction and the 
corresponding human intervention strategies. A controlled experimental design was 
adopted for task grouping. Group A (Traditional Method Group) used Microsoft soft-
ware for terminology management and were required to manually complete the entire 
workflow including terminology extraction, classification, and translation. Group B 
(AI-Assisted Group) utilized various AI platforms (selected independently by students, 
such as DeepSeek, Doubao, Kimi, Zhipu Qingyan, Language X, Kouzi), leveraging AI 
technology to complete the core annotation work while human effort was primarily 
dedicated to quality control and result revision. Finally, those two groups conducted 
project outcome presentations and engaged themselves in a debate. This experimental 
comparative design ensured that after the debate, students could master diverse termi-
nology annotation methods, proficiently apply the HI-AI collaborative annotation so-
lution in practical work, and enhance their problem-solving capabilities and efficiency. 

Specific Implementation of the Case is as follows. Two class periods (90 minutes) 
are arranged in total, among which five minutes for explanation of overall design, 
twenty minutes for tool presentation, forty-five minutes for hands-on practices, ten 
minutes for debate and summary, ten minutes for design of AI collaborative annotation 
model; Session arrangement is that overall explanation takes five minutes and tool 
presentation takes twenty minutes. The teacher demonstrates traditional terminology 
annotation methods using Microsoft Word, including software annotation techniques 
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and AI-empowered terminology extraction work-flows. The energy-related texts pro-
vided by the teacher are selected from the first three para-graphs of “1.1 Generation of 
Oil and Gas” in Chapter 1: Petroleum Reservoir of the text-book Petroleum English for 
Science and Technology. The terminology involved covers sectors such as oil and gas 
generation and origin, geological and sedimentary environments, hydrocarbon migra-
tion, and trap types. The source text excerpts and steps of traditional terminology an-
notation in Microsoft Word and illustrations are presented in Appendix 1 (omitted). 
Annotation with software and AI, and illustrations are presented in Appendix 2 (omit-
ted). HI-AI collaborative annotation and illustrations are presented in Appendix 3
(omitted). The group hands-on exercise takes 45 minutes. Each group uses different 
tools to process the same selected passage of energy terminology, records the terminol-
ogy extraction results, compares the differences between AI and traditional tools, and 
summarizes the applicable scenarios for AI. Students undertake the task: AI vs. Tradi-
tional Terminology Extraction Competition. In step one, students manually annotate 
terminology of the same energy-related source text, all paragraphs of “2.1 Geology and 
Search for Petroleum” in Chapter 2: Petroleum Exploration of the textbook Petroleum 
English for Science and Technology. In step two, group A annotates terminology using 
Microsoft Word, while group B uses a self-selected AI tool for automatic terminology 
extraction combined with manual verification. In step three, two groups conduct dis-
cussions, compare their respective terminology glossaries, and analyze the advantages 
and disadvantages of each method. Debate and summary session take 10 minutes. At 
this stage, students conduct a debate over the following questions under the guidance 
of the teacher: ①Which method holds more advantages—AI-empowered terminology 
extraction or traditional extraction? What are the differences between them in terms of 
extraction speed, recognition accuracy, applicable conditions? Which terminology ex-
traction method would you choose? ②How to improve the recognition accuracy and 
efficiency of energy terminology? Please illustrate the methods for adjusting and train-
ing AI tools as well as the importance of manual review. Combined with AI-empowered 
annotation strategies, please design a set of applicable terminology management
schemes and elaborate on their feasibility. ③Amid the trend of AI-empowered trans-
lation, as prospective translators, how do you think language service providers should 
adapt to AI terminology tools and further enhance their own competitiveness and pro-
fessionalism? Based on the teacher’s lectures and their own practical experience, stu-
dents are required to design an efficient workflow loop of “preliminary AI annotation 
+ manual verification & optimization + terminology database application” to master 
modern terminology management methods. This workflow gives full play to the ad-
vantages of AI tools in efficient processing and manual verification in precise control, 
and is applicable to various scenarios such as industrial translation, academic transla-
tion, and technical document processing. The above is followed by advantage analysis: 
The primary strength of this workflow lies in its balance between efficiency and quality. 
AI processing significantly accelerates terminology extraction while reducing the man-
ual effort required for initial screening. Meanwhile, human verification ensures termi-
nology accuracy and contextual appropriateness. This collaborative approach is partic-
ularly well-suited for managing terminology in large-volume technical documentation, 
effectively controlling time costs while maintaining professional standards[5]. In fifth 



 

 

 

 
 

272             Y. Qin et al.

step, HI-AI collaborative annotation is designed. Students’ hands-on design is demon-
strated here. The material for this case is selected from an English passage (approxi-
mately 300 words) in the Petroleum Science and Technology English course-book. Stu-
dents are required to complete the extraction of core terminology, create a bilingual 
glossary, provide conceptual explanations for the terms, and conduct quality validation. 
In the process, ①AI tool such as DeepSeek, is chosen, combined with manual quality 
control throughout[6]. 

Fig. 1. Excerpt from the petroleum science and technology English coursebook. 

② Based on the topic of the excerpt shown in Figure 1, four high-frequency and 
critical professional terms are selected, ensuring coverage of the core petroleum-related 
concepts in the passage. Preliminary conceptual explanations for the terms in Table 1 
are developed through manual consultation of the Collins English Dictionary and the 
Oxford Advanced Learner’s English-Chinese Dictionary (9th Edition), consideration 
of the textual context, and prior knowledge. Details are as follows: 

Table 1. Major professional vocabulary from the excerpt. 

English Chinese A preliminary Understanding of the Concept 
reservoir 

rock 储集岩 Rocks capable of storing oil and gas and allowing them to flow 
through. 

porous rock 多孔岩石 Rocks with a porphyritic texture. 

③  Terminology annotation is assisted by AI tools (term extraction based on
DeepSeek). First, the two professional terms selected in Table 1 are input into
DeepSeek sequentially, using queries structured as “Domain + Term”. The prompts are 
as follows: please provide the authoritative Chinese term and a detailed conceptual ex-
planation for “reservoir rock” in the field of petroleum science and technology; pro-
vide the English-Chinese equivalent for the term “porous rock” and explain its rele-
vance in the context of neural machine translation. Second, bilingual terminology and 
conceptual explanations are obtained. Based on the above prompts, the preliminary bi-
lingual terminology and conceptual explanations obtained are illustrated (omitted here). 
Third, preliminary screening and systematic glossary are constructed. A further prompt 
is entered: “Please provide accurate, academic Chinese translations for the following 
list of terms and furnish a clear conceptual explanation in Chinese for each term. The 
explanation should encompass its core idea and its role or associated challenges within 
the field of petroleum science and technology.” And then, the bilingual terminology 
and conceptual explanations output by DeepSeek are recorded. Content that conflicts 
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with authoritative professional definitions is eliminated. For instance, if DeepSeek pro-
duces mechanically literal or non-standard translations irrelevant to the petroleum con-
text—such as translating “reservoir” as “水库” (water reservoir) or “permeability” as 
“渗透性” (general permeability) without incorporating the specific petroleum back-
ground—such entries are directly excluded. Only expressions that align with conven-
tional industry usage are retained. Fourth, HI quality control is ensured throughout the 
process: A “Three-Tier Quality Control Protocol” is established to ensure the accuracy, 
standardization, and consistency of the terminology annotation, following steps of man-
ual-assisted screening, verification, and refinement. Interactive validation is performed 
based on the translations and conceptual explanations provided by DeepSeek. For in-
stance, initial descriptions for terms such as “sandstone” and “limestone” may lack pre-
cision or sufficient detail. Through consultation of relevant literature and authoritative 
texts, the following clarifications are made: Sandstone is a type of sedimentary rock 
primarily composed of cemented sand-sized grains (0.05–2 mm in diameter), with sand 
particle content exceeding 50%. It possesses a stable structure and is commonly light 
brown or red in color. HI-AI interactive validation and complementation follow up. 

Fig. 2. Traditional Microsoft word-based terminology annotation. 

The terms extracted via the traditional manual highlighting method in Microsoft 
Word (as shown in Figure 2) are cross-referenced and complemented with the termi-
nology list generated by DeepSeek. This integrated list is subsequently revised and re-
fined by consulting authoritative sources, including the China National Knowledge In-
frastructure (CNKI), the Oxford Advanced Learner’s English-Chinese Dictionary (9th 
Edition), and the “Special Terms” section from the Petroleum Science and Technology 
English coursebook. Based on Figure 2, additional terms such as “oil,” “individual rock 
grains,” “oil-storing capacity,” “the passage of fluids,” “Iranian well,” and “porous 
rock” are incorporated into the glossary. Term translations and their corresponding con-
ceptual explanations are then reviewed and corrected. For example, in the term “Iranian 
well”, while the common lexical meaning of “well” is the adverb (很好), within the 
specific contextual framework of petroleum science and technology in this passage, 
“well” must be accurately translated as the noun (油井). Then, a systematic terminol-
ogy database is verified and revised (as shown in Table 2). 
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Table 2. Revised systematic terminology database. 

Eng-
lish 

Chi-
nese Conceptual Explanation  

po-
ros-
ity 

孔隙

度 

Term Concept：Porosity refers to the ratio of the total volume of all pore spaces in a 
rock sample to the volume of the rock sample itself, which is called the total porosity
of the rock and expressed as a percentage. The higher the total porosity of a reservoir, 
the larger the pore space in the rock. From a practical perspective, only those intercon-
nected pores are of practical significance, as they can not only store oil and gas but also 
allow oil and gas to percolate through them. Therefore, the concept of effective porosity 
has been proposed in production practice. Effective porosity refers to the ratio of the
total volume of interconnected pores that allow fluid flow under normal pressure con-
ditions to the total volume of the rock sample, expressed as a percentage.  
Function：It serves as the foundation for evaluating oil and gas reservoir reserves.
High porosity indicates that a unit volume of rock can store more oil and gas, making it 
the primary indicator of high-quality reservoirs. 

Then, summary and reflection are conducted. Challenges in HI-AI collaborative ter-
minology annotation are analyzed. Defining the boundaries of professional terminology 
is challenging. Professional terms in petroleum science and technology are character-
ized by polysemy and cross-domain usage. For instance, “fracture” specifically refers 
to “岩石裂缝” (rock fracture) in petroleum geology, but means “断裂” (mechanical 
break) in mechanical engineering. In the phrase “in the main,” the word “main” in eve-
ryday language usually takes its adjectival meaning (“主要的” - primary), whereas in 
mechanical and electrical engineering, it refers to “水源、煤气源、电源” ( supply for 
water, gas, or electricity). Students must accurately discern the professional meaning 
of terms to avoid confusion. The selected two core terms (e.g., porosity, reservoir rock, 
porous rock) all involve cross-disciplinary concepts bridging rock properties and fluid 
mechanics, requiring background knowledge and command of specialized terminology 
in both geology and engineering applications. This places relatively high demands on 
students’ interdisciplinary knowledge base. Establishing terminological logic is diffi-
cult. Petroleum science and technology terminology features strong logical interrela-
tions. These terms form a logical framework for understanding hydrocarbon reservoirs: 
reservoir rock, sandstone and limestone, which contain internal spaces like pores and 
fractures. The total volume proportion of pores determines porosity, while the size of 
the channels (interstices) connecting these spaces determines permeability. Ultimately, 
high permeability is a key geological factor enabling high productivity. During the con-
cept comprehension stage, students need to build a network of terms rather than mem-
orizing them in isolation, which challenges the integrity of their professional knowledge 
system. Screening and evaluating the accuracy of AI-generated terminology is difficult. 
AI tools may present issues such as inconsistent term translations, outdated conceptual 
explanations, or errors. For instance, DeepSeek might offer three translations for “res-
ervoir rock”: “储层岩石,” “储集岩,” and “含油岩石,” among which “含油岩石” (res-
ervoir rock) is not the standard translation. Students should equip themselves the ability 
of filtering out invalid information and correct erroneous content. Furthermore, manual 
quality control requires verifying term concepts against authoritative literature and in-
dustry databases. For example, validating the definition of “fissures” necessitates con-
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sulting textbooks like Petroleum Geology or literature from the SPE (Society of Petro-
leum Engineers). However, students may face challenges such as limited access to au-
thoritative resources and high barriers to reading specialized literature, potentially ren-
dering the verification process superficial. The implementation outcomes are that ter-
minology annotation efficiency and student competencies are significantly improved. 
AI tools can rapidly perform the preliminary extraction of large volumes of professional 
terms and generate bilingual glossaries. Compared to purely manual annotation, this 
saves over 60% of the baseline workload time, allowing students to focus their energy 
on understanding professional concepts and quality control. Furthermore, during the 
implementation of this approach, students not only mastered petroleum science and 
technology terminology but also improved comprehensive skills such as leveraging AI 
tools for academic research, resource retrieval, and interdisciplinary knowledge inte-
gration. AI-empowered terminology annotation meets academic standards. Through the 
three-tier quality control protocol, basic term translations are unified (e.g., “frac-
tures/fissures” are consistently translated as “裂缝”), and conceptual explanations
achieve depth and authority (all referencing industry standards or core literature). The 
annotation results can be directly applied to tasks like academic text translation and 
assisted literature reading.  

2.2 Effectiveness Evaluation and Limitations 

Practical results are compared. Advantages of traditional method group (Group A) are: 
achieve near-perfect terminology accuracy (close to 100%), be capable of contextual 
judgment to determine term applicability (e.g., distinguishing between general words 
and do-main-specific terms); disadvantages are: time-consuming (only 50% of the text 
annotated within 20 minutes); prone to missing low-frequency terms; for HI-AI collab-
orative annotation model team (Group B1/2/3), its advantages are: efficiency improve-
ment (significantly accelerates the annotation process while maintaining high cover-
age), recognition rate increase (AI capabilities enable the identification of implicit or 
context-dependent terminology), dual enhancement (this improves both the quality and 
efficiency of annotations compared to manual methods). Disadvantages are: high skill 
dependency (which requires students to possess strong exploratory spirit and solid
foundational knowledge), practical competence demand (which necessitates robust
hands-on skills to effectively operate tools and optimize workflows)[7], steep learning 
curve, (the complexity of AI tools and methodology may challenge students with lim-
ited technical background), improvement of students’ various abilities. Through de-
bates and project design, students have gained new insights and understanding of man-
ual terminology annotation, and HI-AI collaborative annotation model. Their ability to 
select and practically apply tools has been enhanced through iterative practice, while 
their critical thinking and capacity for tool integration and innovation have also im-
proved. A general consensus has emerged: AI excels in processing large-scale texts, 
demonstrating significant advantages in efficiently identifying fixed collocations and 
terminology. Human expertise remains irreplaceable in determining terminology
boundaries and resolving polysemy, where manual verification is indispensable. HI-AI 
collaborative annotation model shows clear advantages, improving both the quality and 
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efficiency of terminology annotation while significantly enhancing students’ critical 
thinking abilities. 

Short-term optimization measures focus on resolving immediate issues. A founda-
tional skills enhancement module is designed as a “prerequisite course” to ensure all 
students possess the necessary baseline competencies. Technical fault simulation train-
ing cultivates problem-solving abilities by intentionally introducing system errors. The 
development of a light-weight practice version lowers hardware requirements, enabling 
learning to take place anytime, anywhere. Long-term development plans aim for sys-
tematic capacity building. A laddered curriculum system is designed to follow the nat-
ural progression of skill development—from fundamental terminology studies to ad-
vanced terminology management, and further to AI technology application—forming 
a comprehensive competency cultivation chain[8]. The curriculum will also integrate 
with the knowledge system to enhance AI’ s capacity for knowledge transmission. Fi-
nally, emphasis is placed on establishing industry-academia collaboration projects, al-
lowing students to engage with real-world project demands during their academic stud-
ies. 

2.3 Evaluation of the Effectiveness of the Case Study. 

Since the implementation of this teaching case, remarkable achievements have been 
made in multiple aspects, including the enhancement of students’ terminology compe-
tence, the development of innovative thinking, the improvement of classroom teaching 
quality and efficiency, and the construction of teaching resources. First, students’ prac-
tical cross-disciplinary terminology skills have been strengthened: their ability to iden-
tify, extract, and create specialized terminology lists or databases across multiple aca-
demic fields has significantly improved. There has been a substantial increase in their 
knowledge base across various domains and industries. In translation training projects, 
85% involved interdisciplinary collaboration, covering terminology annotation tasks in 
areas such as petroleum technology, energy (technology/humanities/policy/law/eco-
nomics), regional culture, and local characteristic culture. Students have also demon-
strated enhanced capabilities in terminology cross-verification and annotation quality 
control. Second, innovative thinking has been stimulated: 99% of students actively ex-
plored the use of large language models (e.g., DeepSeek, Doubao, Kimi, Zhipu Qing-
yan, Language X, Kouzi) and proactively investigated cutting-edge directions such as 
optimizing annotation efficiency, enabling a shift from traditional methods to HI-AI 
collaborative annotation model. Third, classroom teaching quality and efficiency have 
been elevated: compared with traditional teaching tools, the use of intelligent platforms 
reduced teaching costs (with waived platform fees and increased processing speed) 
while improving instructional outcomes[9]. Fourth, teaching resource development has 
been optimized: a multi-domain terminology annotation case library (covering petro-
leum technology, energy humanities, Central Asian regional culture, and local cultures, 
among others) has been listed as the university’s graduate-level elite case library pro-
ject. Fifth, feedback from various stakeholders has been highly positive: student evalu-
ations were excellent, and both internal and external supervisory assessments were fa-
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vorable. 98% of students agreed that the “cases are demand-oriented and address ter-
minology practice needs in translation projects and graduation design,” thereby enhanc-
ing professional terminology competence[10]. Peer teachers and experts recognized the 
case as highly operable, easy to replicate, and scalable. 

3 Conclusion 

The teaching practice of AI-empowered terminology annotation has not only revolu-
tionized the traditional models of language learning and professional education, but 
also achieved precision, interactivity, and personalization in knowledge transmission 
through technological means. As demonstrated in this case study: In terms of techno-
logical efficiency enhancement: AI-empowered terminology annotation tools (such as 
intelligent annotation platforms and semantic analysis systems) have significantly im-
proved students’ efficiency in understanding specialized vocabulary and lowered the 
learning threshold for complex concepts[11]. In terms of teaching reconstruction: Teach-
ers have been freed from mechanical annotation tasks and shifted their focus to higher-
order thinking guidance and interdisciplinary knowledge integration. This embodies a 
new “teacher-machine-student” collaborative teaching paradigm characterized by hu-
man-machine synergy. In the future, with the evolution of large language models and 
multimodal technologies, the application scenarios of AI-empowered terminology an-
notation will be further expanded (e.g., real-time annotation in virtual simulation envi-
ronments, intelligent parsing of multilingual academic literature). However, we must 
remain vigilant against the tendency to reduce technology to a mere tool—for the es-
sence of education lies in human growth, and the value of AI lies in empowerment 
rather than replacement[12]. By continuously iterating on technology and optimizing 
teaching design, we aspire to build a more inclusive and creative intelligent education 
ecosystem. 
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