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The advancement in technology has changed the workflow and the role of human translator in recent years. The impact from the trend of technology-mediated translation prompted the ratification of technology literacy as a major competence for modern translators. Consequently, teaching of translation technology including but not limited to Computer-aided Translation (CAT) and Machine Translation (MT) became part of comprehensive curricula for translation training programs. However, in many institutions, the teaching of translation technology was haunted by issues such as: narrow scope of curriculum design, outdated technologies, and unbalance between theories and practices in teaching. The study was the pilot evaluation of a tailored course to foster translation trainees’ knowledge and abilities of data science. The course was designed to be a fundamental step toward sophisticated translation technologies. During the pilot evaluation of the 8-week course, 85 students (n = 85) were recruited as participants. The study adopted a mix-method design by employing a survey to investigate student’s level of satisfaction toward the course and focus group discussion to understand students’ attitudes and perceptions of key aspects of the course. By interpreting the results from statistical analysis of the survey (5.39/7) and thematic analysis of the focus group discussion, the course of data science for translators was well received among participants. The evaluation project manifested the feasibility and effectiveness of a translator-oriented data science course.
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Introduction


Background

Propelled by recent advancement in Information and Communication Technology (ICT), Natural Language Processing (NLP) and Machine Learning (ML), dramatic changes have taken place in translation and translation education. Take Computer-aided Translation (CAT) and Machine Translation (MT) for example, after initial distrust in their affordance to enhance translators’ performance in professional settings (Wu et al., 2012; Koehn, 2015; Sam et al., 2015; Bundgaard et al., 2016; Sun, 2021), these technologies have become tools of trade for professionals in recent years (Olohan, 2011; Cadwell et al., 2018; Vieira, 2020; Vieira et al., 2021). After generations of technological upgrades, new technologies have been closely integrated with a variety of translation domains: from audiovisual translation (Toral et al., 2018), clinical medicine (Khoong and Rodriguez, 2022), business activities (Bowker, 2020) to tourism (Narzary et al., 2019).

The impact of technology in language service industry resulted in the flourishing development of translation technology education for translation trainees (Man et al., 2020). A growing number of technology courses were developed and taught across the globe (Toral et al., 2018; Su, 2021). The prosperity in translation technology education consolidated the importance of technology literacy in translation training. In many programs and translation competence frameworks, digital literacy and information literacy have become an indispensable part of the curriculum (Ivanova, 2016; Melby and Hague, 2019). For example, in comparison of the 2003 and 2017 editions of PACTE’s translation competence model, digital literacy has become detailly documented and emphasized as a subcategory of instrumental sub-competence (Albir et al., 2020).

Since 2018, China’s Ministry of Education advocated the construction of “New Liberal Art” in Chinese universities to bring about reform in undergraduate education with Chinese characteristics (Wang and Tian, 2019). According to Li et al. (2020), the shift toward “New Liberal Art” in an era of artificial intelligence called for technology-oriented changes of undergraduate to embrace the stage-of-the-art technologies. The proposal to incorporate technology education in the curriculum of arts was in tandem with the argument by Seldon and Adiboye (2018) that “data literacy” and “technology literacy” should be included as the objectives of higher education. Wu (2019 p. 6), director of Higher Education Department, Ministry of Education, suggested that development of foreign language education in China should “not resist or despise technology but emphasize and welcome” new breakthroughs in technology.

However, curriculum reform and development of new courses to enhance translation students’ technology literacy within the context of “New Liberal Art” were rare to be found. Existing studies focused on the reform in curriculum and educational paradigm from a theoretical perspective. For example, in a paper on educational changes for translation technology education (Huang, 2021), a set of pedagogical reform policies were proposed without reporting prior empirical experience. To truly connect the development of BTI education with the demands from job market, and incorporate new technologies in translation education, changes should be made to translation education curriculum development for the “changes of tomorrow” (Yu and Dong, 2021, 84).



Review of literature


Translation technology education

In line with the flourishing development of CAT and MT, the impact of technology ushered in the development of translation technology education in various forms (Alcina et al., 2007; Erwen and Wenming, 2013; Alkan, 2016; Jiménez-Crespo, 2017; Wu, 2021). At the beginning, the teaching of translation technology started as discrete courses within the training of translators, but the significance and applicability of translation technology gradually evoked the inclusion of translation technology abilities as one of the core objectives of translation training (Doherty and Kenny, 2014; Gaspari et al., 2015; Mellinger, 2017). With the consolidation of the position of translation technology as a pivotal competence for translators, growing numbers of interdisciplinary courses were developed and taught (O’Brien and Ehrensberger-Dow, 2020; Mikhailov, 2021; Krüger, 2021a,b). In addition to course development, upgrades in learning environment and innovation in learning approaches took place. Translation technology laboratories specially designed for the needs of translation education was built (Doherty and Moorkens, 2013). Efforts were made to enhance the learning of translation technology with alternative learning, such as ePortfolio (Rico, 2017), project-based learning approach (Mitchell-Schuitevoerder, 2020), and lifelong learning (Enriquez Raido, 2013).

In the context of Chinese translation education, translation technology courses has been widely developed and taught in BTI programs in many universities in recent years (Wang and Liu, 2022). For its wide application in modern language service industry, CAT became the de facto standard of translation technology to be taught at undergraduate level in China (Erwen and Wenming, 2013). Advanced translation technology such as MT was also taught in BTI programs, but less frequently (Yang and Mustafa, 2022). According to the statistics of a survey on translation technology education in China, 55.8% of the universities with accredited translation programs had technology courses, but the teaching of CAT accounted for 90.4% of all available courses (Wang et al., 2018). Under the facade of exuberance, underlying issues as relatively low quality of existing curriculum, dated instructional methods, and underestimation of the value of translation technology were unaddressed (Wang, 2012; Wang et al., 2018; Zhang et al., 2021). Comparing the realities of translation technology education in China with the requirements from national standards, Huang (2021, 82) warned that “providing only CAT courses was far from enough to cultivate students with adequate translation technology literacy.”



Teaching programming to translation trainees

In recent years, innovation has been made in translation technology education to enhance translation learners’ ability in programming.

In a MT course, the lecturer used an online repository of python resources for students to run common machine translation tasks as “exploring word embeddings, preparing MT training data, training … machine translation systems or calculating automatic MT quality metrics” (Krüger, 2021a, 4). Krüger (2021a,b p. 16) argued that programming skills were not a must for students to use the repository of codes since learners with no programming abilities could “focus on the actual domain knowledge” while those programming-savvy could use the resources interactively.

Since September 2015, pilot courses were developed to teach relevant knowledge in “Computer Basics, Website Development, Database Principle, Translation Technologies, Natural Language Processing” for 80 students from a BTI program in China (Han, 2019). In regards to programming teaching, the official course included introductory Python programming contents and intermediate knowledge of using Python for processing multilingual documents, and web application development (Han and Liu, 2020).

However, the attempts to embed teaching and learning of programming languages in a translation trainee program were still rare, in China and the globe. Being the first reported case in incorporating programming skills as part of the curriculum for translation training, the evaluation and learning outcomes of the pilot courses pointed to a direction that should be followed for innovation in translation education. According to the BTI program decision-makers Han and Liu (2020, 62) at Beijing Language and Culture University, apart from success in their initial innovation in cultivation undergraduate talents from an interdisciplinary perspective, efforts should be made to polish the curriculum in the following-up stages of program development. In China, with nearly 300 colleges and universities providing accredited translation training programs across the nation (Tao, 2019), the question of “how to teach technology” and “what to teach technology” needed to be answered (Yu, 2021).

The reforms and innovations to translation technology education, as part of the shift toward “New Liberal Art” in China’s undergraduate education, would be significant for educators, researchers and stakeholders from the international community as well. In the past, Pym’s Minimalist Approach in defining translation competence (Pym, 2003) contributed to the favorable stance toward minimalistic approach of translation technology education against the maximalist approach (Austermuehl, 2013). Maximalist approach received criticism for its focus on “the temporary and unstable needs of the industry” (Çeti̇ner, 2021, 251). Nevertheless, in an era when translation technology was widely used and the evaluation of translation competence has changed, would the criticism the still stand? If so, the experiences from reform and innovation in the Chinese context would be valuable to a broader audience.




Research objectives

Against the backdrop of new trends in development of undergraduate translation technology education in China, researchers of the present study tried to develop a new course to teach basic data science for undergraduate translation trainees. The primary objective of the study was to investigate participants’ level of satisfaction toward the course. Additionally, respondent’ attitude and perception about the course were collected and reviewed.




Context and motivation


Context

The research took place in an undergraduate university in China (whose name is omitted for anonymity and hereinafter abbreviated as the university). The Bachelor of Translation and Interpreting (BTI) program at the university was established since 2018. By April 2022, there were ~450 trainees receiving translation training at the institution as BTI degree candidates.

Translation technology was taught in the university in the form of “one dedicated course plus one training workshop” mode. Specifically, the lecture-based course was entitled “Computer-aided Translation” and the workshop was a 30-h condensed session of modern translation technologies carried out within 1 week. Based on the students’ feedback, learning outcomes and self-efficacy of students toward translation technology literacy and abilities were not satisfactory. The most common complaints extracted from the feedback were “interesting but challenging,” “I cannot reproduce on my own after class,” “I can only finish the task with data and documents provided by the teacher, but I do not know how to create my own” and “I wish to learn some basics instead of how to use the software.” Figure 1 shows the translated version of word cloud graph made with an online word cloud generator (Zygomatic, 2003) with data extracted from students’ feedback. The size of words in the word cloud graph represented their frequency from the feedback.

[image: Figure 1]

FIGURE 1
 Word cloud of students’ feedback.




Motivation

Based on the observed challenges and issues, the BTI program director called for development of new translation technology courses. The course of the present study was an introductory course to teach basic data science skills, with condescend session of CAT and corpus as components of the course. The revamping of the existing courses was also supported by school and university administrators. Since the academic year of 2021, the development of the new course kicked off, and the first pilot implementation and evaluation were carried out since the academic year 2022.



Course description

The course of data science entitled “Introductory data science for translators” was designed to cultivate students’ ability to understand, wrangle, transform and manipulate text data across the internet. Being an introductory course for undergraduate students, the course was interdisciplinary by connecting various fields related to translation technology: data mining, natural language processing, machine translation, etc. Students were expected to learn basic knowledge of data science and its application in translation. Student were expected to apply knowledge acquired from the course in other translation technology courses such as CAT for better performance and insightful understanding.

The course followed a task-based design. Task-based learning proved effective in language teaching and learning, when supported by administers and practiced properly (Subekti, 2020; Xu and Fan, 2022). The course was composed of eight different tasks with incremental difficulties (see Table 1 for course specifications). Sample source code and reading materials were provided to students in order to facilitate self-learning after classroom instruction. Students were required to submit their solution for each task within 2 weeks. Throughout the course, self-directed out-of-class learning is accentuated. All instruction materials and supplementary materials are provided to students in PDF document format (see Supplementary Appendix 1 for sample instructional material which is a tutorial for the construction of a subtitle corpus).



TABLE 1 Course specifications.
[image: Table1]

Task 1 is the course opener and a primer in data science. Getting familiar with HTML is a good start point for learners with no prior experience in technology because it is straightforward and relatively simple to learn (Fajfar, 2016). Students will be instructed to know the difference between text editing and “WYSIWYG” (what you saw is what you get, like Microsoft Word) editing, and the basic knowledge of structured text in HTML editing. The tasks for students include parsing and editing html files, creating webpages of their own biography and converting texts into CSV files. The task is inspired by the guides of webpage making and editing from Head First HTML and CSS (Robson and Freeman, 2012). The aim of the first task is to provide students a gateway toward better understanding of the tasks they are expected to handle in future and necessary basic knowledge to get their appetite whetted.

Task 2 and task 3 are about Python programming. Python has become a dominant force in data science, and is expanding its territory toward fields like social science or digital humanities (McLevey, 2021). Teaching basic programming to students with no prior experience within 2 weeks is challenging. Hence, the teaching materials are limited to a narrow but well-selected scope. In classroom instruction and demonstration sessions, the lecturer starts by showing students how to use Python for simple tasks such as doing math, automating spreadsheet editing, etc. The most important topics to cover in teaching Python for translation trainees are natural language processing with NLTK or similar packages and analysis of text data. Contents for task 3 are relatively more challenging for novice learners, with web scraping and data visualization as the core learning objectives. After the classroom instruction and out-of-class drills, students are expected to know how to use Python to collect and process text data from the Internet.

Task 4 is a direct continuation of previous tasks, and it asks students to use existing API (Application Programming Interface) provided by major online machine translation service providers such as Google Translate or Microsoft Bing for automatic translation. Students are expected to learn the basics of how to make HTTP request and how to parse HTTP response. Students are further encouraged to write their own API codes with production-ready web frameworks such as Flask or Django. Alongside with the instruction and demonstration of API construction and application, students are provided with knowledge on machine translation. Students are requested to inquire into the history of statistical machine translation and understand their impact on the language service industry from a professional angle.

In task 5, students will learn the basics of corpus linguistics. After a brief introduction to the history of corpus linguistics and its significance to the digital world, students will be instructed by the lecturer to build and use corpus from scratch. Prior knowledge of web scraping and natural language processing will be pivotal in this task. Students are encouraged to choose the specific field or topic that interest them most for the data collection and corpus construction. In this task, students are requested to use and report the corpus they have built. Students are encouraged to study the structured text format used for CAT systems. Later, they will be instructed to convert from a certain format (such as excel spreadsheet or SQL database) into the desired format for CAT systems (such as TMX format used by Trados).

Task 6 to task 8 are independent projects for students to use acquired knowledge in simulated situations. The tasks involve building a relatively larger corpus than that of task 5, learning to use CAT systems with collected data, and creating an amateur learning artifact as a summary of the learning outcomes. In the last three projects, students are demanded to wield their creativity and learning ability to finish these tasks. Students are invited to collaborate and practice.

The official version of the course would be available for translation trainees since September 2022. The course would be taught by three lectures with the help of a course coordinator. The information of the faculty members for the course is shown in Table 2.



TABLE 2 Information of course instructors and coordinator.
[image: Table2]




Materials and methods


Design

The study adopted mixed method approach by employing survey and focus group discussions as research methods. The rationale for adopting mixed-method research design was to compensate the weakness of qualitative or quantitative research method with the advantage of its alternative (Creswell and Plano Clark, 2018).

During the pilot evaluation, an eight-week special edition of the data science course was used. The reason for adopting a condensed version of the course was the time constraints. The condensed version retained the essential components of the original course. Some of the classroom instruction and demonstration parts were provided as reading materials to students for self-learning. Table 3 shows details of the condensed version of the course for pilot evaluation.



TABLE 3 Course specification (pilot evaluation condensed version).
[image: Table3]



Participants

Participants of the study were trainee students in the BTI program at the university. Senior students were excluded from the population due to their relatively rich experience in translation technology and lower level of participation interest caused by graduation pressure. An email letter was sent to all potential participants of the BTI program (total n = 368) describing the research specifications, including the purpose of the study, the duration of the pilot evaluation, expected outcomes, course structures, risk and benefits of participation, and anonymity and confidentiality of data, etc. Eighty-five students (n = 85) eventually participated in the study voluntarily. Table 4 shows the demographic information of the participants for the present study.



TABLE 4 Demographic information of participants.
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Instruments

For the quantitative strand of the study, a course satisfaction survey was conducted. The survey was adapted from Course Satisfaction Questionnaire (CSQ; Frey et al., 2003; Oyelere et al., 2021). According to previous studies, the CSQ was reliable and internally consistent with a Cronbach’s alpha of ~0.97 (Wang et al., 2013; Oyelere et al., 2021). In the present study, the Cronbach’s alpha value of the survey was 0.96.

To ensure validity, the translation and adaption process in the development of the survey were monitors and peer-reviewed by a panel of experts with curriculum development experiences and expertise. The survey is composed of 21 items which covered multiple aspects of the implementation of the course including the interaction (items 1–3), contents (items 4–9), tasks (items 10–15), teaching styles (items 16–19) and the learning outcomes (items 20–21). Table 5 lists items and sections of the survey.



TABLE 5 Specification of items and sections of the survey.
[image: Table5]

For the qualitative strand, focus group discussion was used to collect students’ attitudes and perceptions about the pilot course. A focus group protocol was developed by the researchers and peer-reviewed by faculty members and experts. The protocol outlined the recommended procedures for focus group and included pre-determined questions to facilitate and guide the discussion. Table 6 shows questions related to the “suggestion for the course” part of the focus group discussion.



TABLE 6 Sample questions from the focus group protocol.
[image: Table6]



Procedures

To collect quantitative data for the study, all participating students were invited to finish the satisfaction survey of the course. The survey was administered face-to-face in small groups (6–8 respondents for each group) to minimize the exchange of ideas among respondents. Responses were scored on a seven-point Likert scale, from 1 (totally dissatisfied) to 7 (totally satisfied). Higher score in the response indicated higher level of satisfaction toward the design and implementation of the course for evaluation. After data cleaning, two students’ responses were excluded for giving full scores (7) to all the items.

The collected and cleaned survey data were analyzed with R statistics software. Tidyverse (Wickham et al., 2019) package was used for data analysis. Descriptive statistics were used to investigate the satisfaction level of participants.

The focus group were conducted after the pilot evaluation. To ensure the trustworthiness of the focus group discussion, in-depth training of moderators and the monitor of experts were used. Two lecturers, well informed of the details of the study and well-trained by the researchers, were recruited to serve as moderators for the focus groups. A five-member expert panel consisting of decision-makers of the BTI program and deans of the School were invited to monitor and review the procedures and the data produced in the focus group discussion. The focus groups lasted for 45 to 60 min per session, with all discussion and procedures audio recorded and transcribed verbatim. Before the completion of each session of focus group discussion, the field notes and brief summary of the contents of the discussion were reviewed by representatives of the respondents.

Transcribed and cleaned data from the focus groups were analyzed thematically in accordance with the methods proposed by Braun and Clarke (2012). First, the researchers gathered and get familiar with the transcription and field notes. Expert panel was invited to participate in the initial discussion about the comprehensiveness of the data. Second, initial codes were generated from processed data. Two lecturers (Lecturer A and Lecturer B) were recruited to assist the initial coding with the researchers. Third, the researcher searched for themes among generated initial codes. The expert panel monitored the screening and selection of themes. Fourth, synthesized themes were reviewed by the researcher and the expert panel. Fifth, themes were refined to identify the essence and subthemes were synthesized and reordered. Finally, the findings from the focus group discussion were reported for the following procedures of the present study.




Results


Results of satisfaction survey

The overall average score of satisfaction for the course was 5.39, indicating a satisfaction level between “slightly satisfied” and “very satisfied” out of a seven-point Likert scale. Average scores for five sections of the survey were 5.44 for interaction (items 1–3), 5.42 for contents (items 4–9), 5.18 for tasks (items 10–15), 5.47 for teaching styles (items 16–19) and 5.69 for the learning outcomes (items 20–21) respectively. Table 7 shows the descriptive statistics of the survey results.



TABLE 7 Descriptive statistics of survey results.
[image: Table7]

For satisfaction in the interaction between students and instructors during the pilot course, students favored the quality (avg = 5.98) and amount of interaction with instructors (avg = 5.54). Given the limited number of instructors involved and the challenges of the contents of the course, the instructional quality was a strength of the course at current stage. However, students’ satisfaction in in-class interaction with peer students and out-of-class interaction with group members were relatively lower (avg = 4.81).

For the satisfaction of contents of the course, students reached a consensus, except for the flexibility given to them in finishing the tasks (avg = 4.60). Students were affirmative in the way the course was designed (avg = 5.76) and the way contents were distributed throughout the syllabus (avg = 5.75). Richness in materials provided in-class (avg = 5.47) and out-of-class (avg = 5.53) and support from instructors to finish the tasks (avg = 5.42) were well-acclaimed. The issue of relatively lack of flexibility, based on students’ review, should be studied in following parts of the study.

Students were positive in the value of the tasks within the pilot course, but they were not satisfied with the efficiency of feedback and grading from instructors (avg = 4.82) and the availability of learning artifact submission channels (avg = 4.54). The relatively slow in response to students’ performance could be a result of shortage of hand put into the pilot course. From a faculty mostly composed of lecturers with translation and English language educational ground, recruitment of competent instructors was challenging. The issue could be solved by providing technology related training for in-service lecturers.

Students were mostly satisfied with the teaching style of the instructors (avg = 5.74), but their adaptation to the task-based learning approaches implemented in the pilot course was far from satisfactory (avg = 4.80). During the pilot course, basic data science and programming skills were taught in an interactive manner with live coding and demonstration of application of modern technology in translation. The teaching was effective and appealing to most students. However, the seemingly incompatibility of students’ own learning style within the pilot course needed further inquiry.

In regard to learning outcomes, feedback from students were promising and encouraging. It could be concluded that most students were satisfactory with the data science knowledge taught during the pilot course and were contented with the enhancement in digital competence (avg = 5.74) and the mastery of translation technology (avg = 5.65) after the pilot course.



Students’ attitudes and perceptions toward the course

Thirty-five students voluntarily participated in the focus group discussion, hence, six focus groups were undertaken (n = 5, 6, 5, 7, 6, 6). Majority of the students taking part in the focus group discussion were female (n = 31, 88.6%). More sophomore and junior students (n = 27, 77.1%) participated in the focus group. Students were aged between 18 and 22 (average = 20.2 years).

The analysis of the focus group identified four main themes related to the experience from the pilot evaluation: (1) gains from the course (2) challenges of the course; (3) task-based learning approach; (4) suggestions for improvement.


Gains from the course

When asked about the gains from participating the pilot project, students voiced their achievement in both knowledge and understanding from various perspectives. Three subthemes were synthesized from the transcribed and coded data.


Digital literacy

To participants of the pilot project, the gains in digital literacy was generally agreed upon. Students reported that their level of digital literacy was promoted after the pilot project. Their abilities to use digital resources and digital tools to solve encountered problems were stronger than before. The enhancement in digital literacy was not limited to the field of translation technology. As reflected by a male student, the gains in digital literacy were “general for many aspects of learning and life.” He said that his knowledge in using common internet tools grew after the pilot project, for example, he can “use advanced keyword and search strategies” to accurately search for needed information. A significant boost in learning and working efficiency was confirmed by participants, especially in dealing with tasks calling for higher command of digital capabilities.



Useful techniques

Many tools and techniques were praised by participants for their applicability and strength in solving problems related to translation. Among them, the following were highlighted by participants of the pilot evaluation: corpus, text mining and analysis, and visualization.

First, students reported that the construction and application of corpus was frequently practiced on their own after the pilot evaluation. Based on their views, corpus was a versatile tool in many fields such as text analysis, lexical analysis, and stylistics studies. The construction of corpus needed basic data retrieval, data cleaning and data processing abilities, which were the core competence prescribed in the pilot course.


“… corpus… is really useful. I use it a lot in other courses as well. For example, in the literature translation class, I used it to study styles of different translators. The lecturer gave me very high marks…”
 

Second, text mining and analysis was mentioned by respondents frequently during the focus group discussion as a primary gain in knowledge during their participation in the pilot project. The claim from a male student that “students should be able to get text and materials from the internet instead of just textbooks” received approbation from peers during the focus group session. Based on the synthesized results from the transcribed discussion, the primary usage of text mining technique for translation learners at undergraduate level includes (a) retrieve text data from more sources; (b) extract characteristics of text data and report statistically; (c) find latent ideas and attitudes behind text. As reviewed by a participant after the pilot study:


“… text mining is cool. In our tasks, we use the scraping and mining tools to study the geographical distribution of negative comments for a product during the pandemic… It’s a joy to use such tool …”
 

Finally, data visualization was favored by many participants. According to the respondents in the focus group discussion, the strength of data visualization was new and effective for translation students. Its ability to present characteristics of text in an appealing manner is attractive. Several participants reported their own application of data visualization in other courses:


“… I like the lecture note from first glimpse for the colorful and informative charts… I used it with text analysis in my semester paper for the course of ‘audiovisual translation’. In the paper, I studied lexical features of two movies…”
 

Other gains such as automation of tedious and repetitive tasks, reporting findings in multimodal formats, and building web applications were mentioned during the focus group discussion. However, these techniques were less frequently mentioned and received little consensus from peer respondents.



Interest in the field

When asked about the interest in data science after the pilot evaluation, participants generally showed positive feedback. Their interests were reflected in their ambition to continue learning related courses, outlook for a future career relevant to language data science, interest to use acquired knowledge for graduation thesis, and desire to continue postgraduate study in relevant fields. A female student whose graduation thesis was on subtitle translation and corpus linguistics wrote in her acknowledgement:


“… the pilot course of language data science was an eyeopener for me… My decision to use corpus linguistics to study subtitle translation was made just after the course. I think it’s a perfect combination of two of my interest…”
 




Challenges of the course

When asked about the difficulties of the course, students gave varied opinions. Based on their understanding, the most difficult part of the course is the “shift of mind,” a process to gain confidence and build competence in programming and data analysis. Following four subthemes were synthesized from the transcribed focus group discussion.


Prerequisite knowledge

In regard to the difficulties in learning caused by lack of prerequisite knowledge, students voiced different opinions. It should be noted that the participants include students who have finished the CAT courses. For those students, the data science course was easier to get started with, and the learning seemed more like a continuation of “where we stopped in the CAT course.” For freshmen who had little experience with translation technology, their experiences were different. As a female students concluded in the focus group:


“… I always regard myself as a student of arts instead of science, and my experiences with computers were rather limited… I think the difficulties in the course was caused by shortage of a supportive course that can let us know what we are doing in the first place…”
 



Computational thinking

A consensus was agreed upon by participants that the shift toward “computational thinking” was the most challenging. According to the respondents, the lack of “DIY spirit” and the abilities to solve problems by using the computer properly contributed to their feeling of “being shocked yet amazed” after the initial sessions of the course. The shift in mind toward a “coding thinking” or “computational thinking” took time. However, many students agreed that they eventually “got it.” Some participants also mentioned a sense of less “preparedness.” As reflected by a male student:


“… the moment I want to start coding (even though very simple) was like the moment when I sat in front of a piece paper and was asked to write down a Chinese classic essay by memory…”
 



Lack of confidence

Some participants reported a lack of confidence in completing some of the most challenging tasks in the course. Some of the tasks were complex and difficult for undergraduate students and student had to spend rather longer period of time than expected to solve the problem. According to many respondents, repetitive attempts to debug errors in their snippets of code often resulted in lower self-confidence. As reflected by a participant:


“I have to admit that error symbols and messages from text editors were really hurtful, especially when you felt you were confident enough…”
 

The lack of confidence was also caused by the shortage of a platform for them to discuss and exchange ideas in learning. Students claimed that in a task-driven learning environment, lecturers should also take care of their emotional and motivational status. The relative longer period of time spent to finish the task caused “stress” and “academic burnout” among participants.



Incremental difficulties

When asked about difficulties between different sections of the course, many students confirmed that the incremental design in course content ensured a generally satisfactory learning experience during the pilot course. Based on the observations of students’ performance and the feedback received during the course, many students agreed with the claim that “the initial phase of the course was challenging, and the midsections were generally smooth with great inner-consistency, while the finishing parts were again hard to grasp and very challenging.”

Nevertheless, the proportion of tasks needs coding raised controversy among participants. Some students were satisfied with the frequency of coding during the course, while others were doubtful. The idea of course developers to uphold the “starting from scratch” spirit in technology learning was challenged by participants for being “unrealistic” and “too idealistic.” A female student wrote the following reflection in her course summary notes:


“I like the idea of teaching us coding, but I only wish it could be controlled to a more measured amount. The teacher himself also said that we have alternatives and mature tools for many of the tasks. So why not use them?”
 




Task-based learning approach

During the focus group discussion sessions, the researchers and the moderators followed closely to the focus group protocol to keep the discussion focused. The questions on the protocol were to understand students’ attitude and perceptions on the gains, challenges, significant and suggestions for the course. However, students discussed occasionally about their learning experiences in the task-based learning environment during the course. The following subthemes were synthesized from the discussion transcription:


Engagement

When asked about the learning experiences, students claimed that the task-based model was effective in raising their interest and keeping them engaged in learning. Students generally showed satisfaction about the task-based learning implemented in the course, as a female students reviewed:


“… I like that the course is made up of several individual tasks. Each task has its own focus, but they are internally connected as well … The tasks made us interested and focused on how to solve the problems with knowledge learnt in class and out of class as well …”
 

Based on classroom observations, students were more involved in classroom activities during the course. Volunteering participation in classroom interactions and presentation of learning artifacts were popular. The data science course has formed a “it’s natural to err for beginners” atmosphere which is friendly to students with less confidence. As a male student remarked on social media that “even the lecturers made mistakes with live coding sessions, why should I fear making mistakes”? After viewing the classroom teaching from video recordings, the BTI program leader voiced her reflections about in-class learning engagement:


“It’s pretty encouraging to see the changes the task-driven learning environment has brought. Students were proactive to show their own progress and insights.”
 

For out-of-class learning activities and knowledge sharing, students have reported high level of engagement and interest. Student believed that the tasks-driven learning model effectively kept them interested and focused. Based on the observation of out-of-class discussion in person and in online learning groups, students were willing to compete with other groups in solving problems. On the night of 15 December 2021, a students commented on the ongoing discussion in learning groups on instant messengers:


“… so strange you guys are still learning at this time (10:20 pm approximately), and here is our solution…”
 



Teamwork

Students agreed that team collaboration was pivotal for the course. In some groups, all tasks were completed with genuine teamwork, in which members equally shouldered the responsibilities for a part of the task. However, there were some criticisms about the teamwork collaboration. A well-supported complaint was about the unequal digital abilities among group members. This was believed to be a major reason for differences in task-completing efficiency. The issue partly contributed to the relatively lower level of satisfaction in “Q3: The cooperation between you and your classmates” in the survey.

A very unexpected finding was that students autonomously formed informal learning groups during the pilot project. The starting point is that students were willing to continue learning by going beyond the pre-determined groups for classroom activities. Some students with relatively higher level of digital literacy and computer skills were popular. Later on, several informal learning groups and online learning communities were formed, in which students arrange and regulate learning on their own. The informal learning experience remain unknown to lectures until the focus group discussion sessions.



Task-based learning

When asked about the learning experiences during the pilot course, students indirectly showed their understanding of task-based learning. First, students understood and supported the multistage design for each task. In the learning artifacts and task completion presentations, many groups divided their reflection of learning experiences and procedures into pre-task, task and post-task phases. The division was in line with the basic outline of a task-based learning task. Second, students emphasized the importance of preparation and reporting stages of each task. Students agreed that in the preparing and summarizing stages, they were provided opportunities and resources to learning by themselves and report the learning artifacts and results in the most creative way. Finally, students were positive toward the modular learning design of the course. As a student remarked in his semester report that “the course generally feels like a game in which you upgrade and earn experience step by step.”




Suggestions for improvement

When offered the chance to suggest for improvements, students gave a volume of useful suggestions. Five subthemes were extracted from synthesized transcription of focus group discussion and project reports.


Extend course duration

During the focus group discussion, many students suggested that the length of the course should be extended. However, this was due to time constraints to evaluate the course. Students no longer worried about the length of the course after being told of the length of the official version of the course.

Without changing the duration of the course, students suggested alternative teaching and learning approaches could be included in the official version of the course. When asked about the possibility to use informal learning and community learning to supplement the teaching and learning of data science, students favored the suggestion in general. Some students suggested that out-of-class learning should be encouraged and supported in all courses in future.



Reorder the technology courses

Bearing in mind that the BTI curriculum included several other technology courses, students suggested that the ordering of technology courses could be reconsidered. According to the original ideas of course developers, the course of data science would be the first one out of a technology curricular track. The student believed that if the data science course followed a traditional translation technology course, for example CAT or MT, it would be easier for students to comprehend. Additionally, if reordered, the complaints about the difficulties of the course would be remedied as students were more experienced with translation technology and state-of-the-art tools for data processing.



Lower the difficulties

Apart from above-mentioned suggestion to reorder the sequence of technology courses, students made substantial suggestion to lower the difficulties of the course.

In regard to the contents of the course, students agreed that the Python programming part of the course was rather challenging, especially when students were of little previous experiences in related fields. Student expressed expectation in learning basic programming knowledge for advanced data science techniques. However, suggestion was made to replace part of the programming teaching with existing software or low-code platforms.



Enrich learning resources

Students advised the course developers to enrich pedagogical resources and improve learning environment for the data science course. Suggestions were also made in upgrading learning platforms and communication platforms.

First, the learning resources available for the pilot course was rather limited. A contradiction was observed by comparing the results of the survey and analysis of students’ opinions (as in Q9: The extra learning resources provided to you from the survey). It indicated that students showed understanding for the issue since the course was developed and evaluated recently. However, more supplementary learning resources and alternative solutions to problems should be included in future.

Second, similar voiced were heard in regard to the frugal set up of learning environment. Confided by out-of-date devices and pedagogical instruments available for the BTI program, students were unsatisfactory about their learning experience. Student suggested that more learning approaches and teaching models could be considered to remedy the rather “disappointing” learning environment.

Finally, better learning and communication platforms could be provided to students. The claim supported the observed lower level of satisfaction in options in handing learning artifacts (as Q12: The options available to you to hand in tasks from the survey). Students suggested several alternative code sharing and knowledge sharing platforms for consideration in an instant messenger conversation:

“Student A: I suggest using Github for code sharing. All of us can fork and reproduce the code from others.

Student B: I strongly disagree, Github may bring extra burdens to those who have no idea what it is about.

Student A: But the convenience it brings is huge.

Student C: … Dingding is good enough.”



Integrate better in the curriculum

Better integration with other courses and training workshops were expected from students. Reviewing the existing curriculum, the teaching and learning of translation technology were scattered in different courses. A refreshed curriculum with integrity was desired by students to lower the difficulties in acquiring needed knowledge in a more consistent manner. The idea was reflected in the remark of a male junior students who has experienced both the CAT course and the data science course:


“… in the CAT course, the lecturer was very ambitious telling us that a new course that will teach us how to scrape and process data would be available in the coming semester… now we have it… I truly hope the two courses could be inter-connected better in the future… and that will increase its strength enormously…”
 

To ensure better integration, the competence of teachers was also a concern. Students suggested that teachers could be trained in advance so that the teaching and learning of different technology courses would be in line with each other. For example, in the CAT course, the lecturer used Trados as the main software while in the data science course, the lecturer adopted MemoQ instead. Additionally, the attitude of using state-of-the-art tools and technologies in the data science course was not shared by other lecturers. According to a female participant, “… some of our courses use very old-fashioned technologies … it would be better if they get updated … This would help us greatly when we enter the job market.”






Discussion

The pilot evaluation of the course of data science for translator demonstrated that the efforts to cultivate students’ digital literacy and technology competence through teaching data science was well-received by the participants. In the present study, students received an 8-week condensed session of a data science course for translators. The course covered introductory knowledge of data science, natural language processing, and the application in text analysis for translators. Participants generally were satisfactory with the contents and the design of the course. Students reported high level of involvement in learning data science techniques and strong interest in applying acquired knowledge to solve simulated problems. Participants expressed their willingness to continue the learning of data science and translation technology as academic or career pursuit for the future. In addition to the evaluation of the pilot course, the findings of the study indicated positive effects of task-based learning approach in enhancing students’ learning engagement and interest. With the initial success in evaluating the course, the findings and experiences of from the development and evaluation of the course brought new insights into the teaching and administration of translation education.


Implication on translation education

The development and evaluation of the pilot course of data science for translators was a primary effort to innovate on existing translation technology courses in the university. With its phasic success, the team would look forward to further changes in teaching translation at undergraduate level.

First, the contradiction between translation education standards and the demand for high-quality translators with good command of technologies should be addressed. In the pilot evaluation, respondents expressed their understanding, expectation and preference in learning modern translation technologies. The opinions and attitudes from participants were in tandem with the current trend in the development of translation education. The constituents of translation competence have been dynamic in answer to social and technological changes of the current era (Pym, 2011; Marczak, 2018; Wang, 2019). According to Pym (2014, 489) “information mining competence” and “technological competence” should be included as components of the overall competence required for translators. The study demonstrated that the inclusion of translation technology as a subcategory of translation competence is well-supported by students who had finished the course.

Nevertheless, In the recent development of China’s English ability rating scale (in which translation competence is a subcategory), translation technology competence and digital literacy of translators or translation trainees are still not clearly defined (Jin et al., 2017). In many undergraduate translation training programs among Chinese universities, the position of technology competence or digital literacy were greatly underestimated. As a human resource manager for a language service company said during an interview:


“We truly welcome students with good computer skills … but every year we have to retrain them … we think universities should pay more attention to this” (J. Li. 2021, interview with author, September 15).
 

Second, innovation in translation technology course development should be encouraged. In the pilot evaluation, students showed their interest in learning the newest technologies and generally gave good performance in completing the tasks. The outcomes of the course were contrary to the doubts and mistrust faced when the course was developed. The initial success in the pilot evaluation suggested the possibility to redesign translation technology courses with boldness and creativity. Take the university for example, existing CAT course, according to the original course developer in a message to the authors, was to “let students’ know basic knowledge of CAT” (Y Gao 2021, personal communication, 12 June). The underestimation of students’ potential to make progress in grasping technology largely limited the value and impact of the course in shaping the students’ comprehensive abilities as future translators. The present study revealed that students were capable to learn and master technology, even the latest ones. Top students performed outstandingly with creative and fancy learning artifacts at the end of the pilot course (see Supplementary Appendix 2 for the screenshot of a small piece of software for auto translation with graphical user interface). However, throughout universities providing accredited translation education in China, less than 5% of them are providing courses and instructions beyond the scope of CAT (Wang et al., 2018). It is urgent to broaden the scope of translation technology courses, as “apart from CAT” translators “often have other tasks to be performed with various software” (Dabis, 2020, 104). The design of translation technology course should be in line with the trend of cutting-edge technologies used in language service industries and the demands from job market. At present, it is a good opportunity to redesign translation technology courses and curriculum.



Recommendations for decision-makers

Upon the reflection of the gains and pitfalls during the development and implementation of the course, the researchers would change the perceptions of translation education in the eyes of educational administrators and university decision-makers. Based on the suggestions from students during the pilot evaluation, following recommendations were made: (1). encouraging alternative learning approaches; (2). improving teaching and learning environment for BTI programs; (3). retraining translation trainers.

First, decision-makers and BTI program directors should encourage the adoption of alternative learning approaches. Throughout China, translation education uses lecture-centered teaching model. However, the learning outcomes and engagement of trainee students were not guaranteed, comparing to those from an alternative learning environment. For courses like translation technology or computer-aided translation, the confinement in learning approaches would result in extensive proportion of theoretical teaching, which means a direct curtailment of time and chances for students to practice. In the study, by implementing task-based learning, students were offered opportunity to use their creativity and learning ability in exploring the world of data science. Consequently, the learning process proved efficacious in enhancing their agency and motivation in knowledge acquisition. The researchers of the present study would call for the embrace of alternative learning approaches in translation education.

Second, learning and teaching environment for BTI program should be updated. The shortage of pedagogical instruments and devices related to translation technology should be addressed immediately. In the pilot evaluation, a significant part of suggestions for improvement were related to the shortage of tailored learning environment. The issue was partly caused by the stereotypical perception that translation education was merely a “special form” of language education. As researchers seeking innovation in education, we encountered misunderstanding and obstacles from beginning to the end from university administrators. For example, in searching for appropriate site for the pilot evaluation, the administrators were reluctant to allocate computer laboratories for the project, claiming that translation learning was not “in need of laboratories.” Lecturers and learners in the contemporary era need not only language laboratories and multimedia classrooms, but also state-of-the-art pedagogical instruments and learning environments. The call for upgrades in devices and augmentation in learning environments should be supported to elevate the quality of translation education.

Finally, the shortage in talents capable of teaching and instructing students’ learning of modern translation technology was a common problem shared by many institutions (Cui, 2017). Only 6.25% percent of lecturers from Chinese translation training programs were from a computer science or interdisciplinary educational background (Wang et al., 2018). In the pilot evaluation, students reported lack of consistency between different translation technology courses in regard to adoption of technology and tools. Efforts should be made to train in-service and pre-service translation trainers for up-to-date digital competences.



Limitations and future perspectives

The limitation of the study included relatively limited number of participants in the evaluation and the limited duration for the pilot course implementation.

Fewer participants recruited from the population threatened the trustworthiness of the findings. Students might opt to not participate in the pilot project due to pressure of routine study during normal academic session. To guarantee the credibility of the study, following measures were taken. On the one hand, the expert panel members who have been actively involved in the development of the data science course continued to help monitoring the evaluation of the pilot course. On the other hand, the course was reduced from 16 weeks into 8 weeks during the pilot evaluation. Confined by a shorter duration of course implementation, the researchers intentionally omitted some of the contents and lowered the complexity of certain tasks. Hence, the quality of the course was under rigorous scrutiny of the expert panel throughout the evaluation.

The study left much space for future research in course development. In the Chinese context, the development of translation technology course was far from satisfactory. Additionally, the connection between technology courses and other courses in the curriculum was weak. Based on the investigation of syllabus and curriculum documents in BTI programs across undergraduate universities in China, only a few institutions clearly listed translation technology competence as a subcategory of the objectives of the program. The findings of the present research proved the feasibility to redesign technology courses in translation education. The course was only one of the redesigned courses for the BTI program. A curricular track for cultivating students’ technology competence was proposed, including the data science course. The motivation for the further development of translation technology courses was to address the absence of systematic curricular tracks of translation technology in Chinese BTI programs. In future, a comprehensive curricular combination would be available for translation trainees at the university. The proposal of the curricular track would be the first step for the BTI program at the institution to shift toward a restructured and competence-oriented curriculum for cultivating job-ready future translators (see Table 8 for the curricular track and related information).



TABLE 8 Proposed curricular track of translation technology.
[image: Table8]




Conclusion

The research was the pilot evaluation of a course designed to teach introductory knowledge of data science to undergraduate translation trainees. The participating students gave positive feedback and general satisfaction to the quality and design of the course. Respondents of the focus group expressed their attitudes toward the gains, difficulties and learning approach of the course. Suggestions for improvement were also made by students for the official version of the course. The findings of the study supported the feasibility and significance of providing translation learners with a course of data science for the comprehensive development of digital competence. Additionally, the effectiveness of task-based learning approaches was observed in the pilot evaluation for enhancing students’ learning engagement. The success of the course was an innovative effort to bring about changes to undergraduate translation education in the context of constructing “New Liberal Arts” in China. Future studies would investigate into possible ways to build a comprehensive and consistent curricular track of modern technologies for translation trainees.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. The patients/participants provided their written informed consent to participate in this study.



Author contributions

DY contributed to conception and design of the study, wrote the method section of the manuscript, and performed the statistical analysis. JW wrote results and discussion sections of the manuscript. All authors contributed to the article and approved the submitted version.



Funding

This research was supported and funded by the Xinyang Agriculture and Forestry University Technology Innovation Team Research Project (XNKJTD-020).



Acknowledgments

The authors would like to thank Gao Yu for her inspiration and support for the pilot course and Zhao Rui for her co-operation and helpful feedback. Heart-felt thanks also to all participating students for their passion, diligence, and creativity, especially to Xin Xin for her enthusiasm in translation technology and consistent involvement in the pilot course.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2022.939689/full#supplementary-material



References

 Albir, P., Galán-Mañas, A., Kuznik, A., Olalla-Soler, C., Rodríguez-Inés, P., and Romero, L. (2020). Translation competence acquisition. Design and results of the PACTE group’s experimental research. Interpret. Transl. Trainer 14, 95–233. doi: 10.1080/1750399X.2020.1732601

 Alcina, A., Soler, V., and Granell, J. (2007). Translation technology skills acquisition. Perspectives 15, 230–244. doi: 10.1080/13670050802280179

 Alkan, S. C. (2016). Use of cloud-based translation management systems in translation education. Partic. Educ. Res. spi16, 43–46. doi: 10.17275/per.16.spi.1.5

 Austermuehl, F. (2013). Future (and not-so-future) trends in the teaching of translation technology. Tradumàtica: tecnologies de la traducció 11, 326–337. doi: 10.5565/rev/tradumatica.46

 Bowker, L. (2020). Machine translation literacy instruction for international business students and business English instructors. J. Bus. Financ. Librariansh. 25, 25–43. doi: 10.1080/08963568.2020.1794739

 Braun, V., and Clarke, V. (2012). “Thematic analysis,” in APA Handbook of Research Methods in Psychology, Research Designs: Quantitative, Qualitative, Neuropsychological, and Biological. Vol. 2. eds. H. Cooper, P. M. Camic, D. L. Long, A. T. Panter, D. Rindskopf, and K. J. Sher (Washington: American Psychological Association), 57–71.

 Bundgaard, K., Christensen, T., and Schjoldager, A. (2016). Translator-computer interaction in action—an observational process study of computer-aided translation. J. Special. Transl. 25, 106–130.

 Cadwell, P., O’Brien, S., and Teixeira, C. S. C. (2018). Resistance and accommodation: factors for the (non-) adoption of machine translation among professional translators. Perspectives 26, 301–321. doi: 10.1080/0907676X.2017.1337210

 Çeti̇ner, C. (2021). Designing a syllabus for the translation technology course: with theoretical considerations and hands-on assignments. Int. J. Lang. Acad. 9, 250–272. doi: 10.29228/ijla.51184

 Creswell, J. W., and Plano Clark, V. L. (2018). Designing and Conducting Mixed Methods Research. 3rd Edn. Los Angeles: SAGE.

 Cui, Q. (2017). National Survey Report on Postgraduate Education and Employment of Translation Master’s Degree. Beijing: Beijing University of International Business and Economics Press.

 Dabis, M. (2020). “Beyond CAT: The question of digital literacy in translator training,” in Fit-for-Market Translator and Interpreter Training in a Digital Age Series in Language and Linguistics. eds. R. Besznyák, M. Fischer, and C. Szabó (Wilmington, Delaware: Vernon Press), 103–115.

 Doherty, S., and Kenny, D. (2014). The design and evaluation of a statistical machine translation syllabus for translation students. Interpret. Transl. Trainer 8, 295–315. doi: 10.1080/1750399X.2014.937571

 Doherty, S., and Moorkens, J. (2013). Investigating the experience of translation technology labs: pedagogical implications. J. Special. Transl. 1:122.

 Enriquez Raido, V. (2013). Teaching translation technologies “everyware”: towards a self-discovery and lifelong learning approach. Tradumàtica: Tecnologies de la traducció 11, 275–285. doi: 10.5565/rev/tradumatica.52

 Erwen, Z., and Wenming, Z. (2013). Application of computer-aided translation Technology in Translation Teaching. Int. J. Emerg. Technol. Learn. 8, 15–20. doi: 10.3991/ijet.v8i5.2926

 Fajfar, I. (2016). Start Programming Using HTML, CSS, and JavaScript. Boca Raton: CRC Press.

 Frey, A., Faul, A., and Yankelov, P. (2003). Student perceptions of web-assisted teaching strategies. J. Soc. Work. Educ. 39, 443–457. doi: 10.1080/10437797.2003.10779148

 Gaspari, F., Almaghout, H., and Doherty, S. (2015). A survey of machine translation competences: insights for translation technology educators and practitioners. Perspectives 23, 333–358. doi: 10.1080/0907676X.2014.979842

 Han, L. (2019). “Teaching programming to translators: why and how.” in The Ninth Asia-Pacific Translation and Interpreting Forum. July 2019 (Seoul), 34.

 Han, L., and Liu, H. (2020). Cultivation of undergraduate talents in language services: exploration of the “translation + technology” model. Chin. Transl. 41:59-66+188.

 Huang, D. (2021). The exploration and practice of translation technology teaching from the perspective of new liberal arts. J. Luoyang Normal Univ. 40, 80–84. doi: 10.16594/j.cnki.41-1302/g4.2021.06.021

 Ivanova, O. (2016). Translation and ICT competence in the globalized world. Procedia. Soc. Behav. Sci. 231, 129–134. doi: 10.1016/j.sbspro.2016.09.081

 Jiménez-Crespo, M. A. (2017). The role of translation technologies in Spanish language learning. J. Spanish Lang. Teach. 4, 181–193. doi: 10.1080/23247797.2017.1408949

 Jin, Y., Wu, Z., Alderson, C., and Song, W. (2017). Developing the China standards of English: challenges at macropolitical and micropolitical levels. Lang. Test. Asia 7:1. doi: 10.1186/s40468-017-0032-5

 Khoong, E. C., and Rodriguez, J. A. (2022). A research agenda for using machine translation in clinical medicine. J. Gen. Intern. Med. 37, 1275–1277. doi: 10.1007/s11606-021-07164-y 

 Koehn, P. (2015). Computer Aided Translation: Advances and Challenges. Available at: https://www.research.ed.ac.uk/files/24732267/tutorial_cat_2015.pdf (Accessed May 7, 2022).

 Krüger, R. (2021a). An online repository of Python resource for teaching machine translation to translation students. Curr. Trends Transl. Teach. Learn. E. 8, 4–30. doi: 10.51287/cttl_e_2021_2_ralph_kruger.pdf

 Krüger, R. (2021b). Using Jupyter notebooks as didactic instruments in translation technology teaching. Interpret. Transl. Trainer. doi: 10.1080/1750399X.2021.2004009 [Preprint].

 Li, F., Tao, D., Chen, Y., Shi, Y., Gao, J., Xu, X., et al. (2020). New Liberal arts and transformation of research paradigm of humanities and social sciences. Explore Free Views 1, 4–28.

 Man, D., Mo, A., Chau, M. H., O’Toole, J. M., and Lee, C. (2020). Translation technology adoption: evidence from a postgraduate programme for student translators in China. Perspectives 28, 253–270. doi: 10.1080/0907676X.2019.1677730

 Marczak, M. (2018). Translation Pedagogy in the Digital Age. Angles. New Perspectives on the Anglophone World.

 McLevey, J. (2021). Doing Computational Social Science: A Practical Introduction. 1st ed. Thousand Oaks: SAGE Publications.

 Melby, A. K., and Hague, D. R. (2019). “A singular(ity) preoccupation: helping translation students become language-services advisors in the age of machine translation,” in American Translators Association Scholarly Monograph Series. eds. D. B. Sawyer, F. Austermühl, and V. E. Raído (Amsterdam: John Benjamins Publishing Company), 205–228.

 Mellinger, C. D. (2017). Translators and machine translation: knowledge and skills gaps in translator pedagogy. Interpret. Transl. Trainer 11, 280–293. doi: 10.1080/1750399X.2017.1359760

 Mikhailov, M. (2021). Text corpora, Professional Translators and Translator Training. Interpret. Transl. Trainer. 16, 1–23. doi: 10.1080/1750399X.2021.2001955

 Mitchell-Schuitevoerder, R. (2020). A Project-Based Approach to Translation Technology. London: Routledge.

 Narzary, S., Brahma, M., Singha, B., Brahma, R., Dibragede, B., Barman, S., et al. (2019). “Attention based English-Bodo neural machine translation system for tourism domain.” in 2019 3rd International Conference on Computing Methodologies and Communication (ICCMC), March 2019. 335–343.

 O’Brien, S., and Ehrensberger-Dow, M. (2020). MT literacy—a cognitive view. Transl. Cogn. Behav. 3, 145–164. doi: 10.1075/tcb.00038.obr

 Olohan, M. (2011). Translators and translation technology: The dance of agency. Transl. Stud. 4, 342–357. doi: 10.1080/14781700.2011.589656

 Oyelere, S. S., Olaleye, S. A., Balogun, O. S., and Tomczyk, Ł. (2021). Do teamwork experience and self-regulated learning determine the performance of students in an online educational technology course? Educ. Inf. Technol. 26, 5311–5335. doi: 10.1007/s10639-021-10535-x

 Pym, A. (2003). Redefining translation competence in an electronic age. In defence of a minimalist approach. meta 48, 481–497. doi: 10.7202/008533ar

 Pym, A. (2011). What technology does to translating. Transl. Interpret. 3, 1–9. doi: 10.12807/t&i.v3i1.121

 Pym, A. (2014). Translation Skill-Sets in a Machine-Translation Age. meta 58, 487–503. doi: 10.7202/1025047ar

 Rico, C. (2017). The ePortfolio: constructing learning in translation technology. Interpret. Transl. Trainer 11, 79–95. doi: 10.1080/1750399X.2017.1306995

 Robson, E., and Freeman, E. (2012). Head First HTML and CSS: A Learner’s Guide to Creating Standards-Based Web Pages. 2nd Edn. Sebastopol, CA: O’Reilly Media.

 Sam, K. M., Gao, M., and Chatwin, C. (2015). An assessment of acceptability and use of computer aided translation systems: a case of Macao government. J. Inform. Technol. Manag. 26, 56–69.

 Seldon, S. A., and Adiboye, O. (2018). The Fourth Education Revolution: Will Artificial Intelligence Liberate or Infantilise Humanity. Buckingham: University of Buckingham Press.

 Su, W. (2021). “Integrating Blended Learning in Computer-Assisted Translation Course in Light of the New Liberal Arts Initiative,” in Emerging Technologies for Education Lecture Notes in Computer Science. eds. W. Jia, Y. Tang, R. S. T. Lee, Herzog M., H. Zhang, and T. Hao, et al. (Cham: Springer International Publishing), 415–424.

 Subekti, A. S. (2020). Alleviating anxiety, boosting confidence: a proposed model of Willis’ task-based learning. J. English Lang. Teach. Linguist. 5, 131–144. doi: 10.21462/jeltl.v5i1.396

 Sun, S. (2021). “Measuring the user experience of computer-aided translation systems: a comparative study,” in Advances in Cognitive Translation Studies New Frontiers in Translation Studies. eds. R. Muñoz Martín, S. Sun, and D. Li (Singapore: Springer), 67–88.

 Tao, Y. (2019). “Problems and Solutions: The Undergraduate Translator Education in Chinese Mainland,” in Restructuring Translation Education: Implications from China for the Rest of the World. eds. F. Yue, Y. Tao, H. Wang, Q. Cui, and B. Xu (Singapore: Springer), 29–40.

 Toral, A., Wieling, M., and Way, A. (2018). Post-editing effort of a novel With statistical and neural machine translation. Front. Digital Human. 5:9. doi: 10.3389/fdigh.2018.00009

 Vieira, L. N. (2020). Automation anxiety and translators. Transl. Stud. 13, 1–21. doi: 10.1080/14781700.2018.1543613

 Vieira, L. N., O’Hagan, M., and O’Sullivan, C. (2021). Understanding the societal impacts of machine translation: a critical review of the literature on medical and legal use cases. Inf. Commun. Soc. 24, 1515–1532. doi: 10.1080/1369118X.2020.1776370

 Wang, H. (2012). Teaching practice of translation technology under the background of information age. Chin. Transl. 33, 57–62.

 Wang, H. (2019). “The development of translation technology in the era of big data,” in Restructuring Translation Education: Implications from China for the Rest of the World. eds. F. Yue, Y. Tao, H. Wang, Q. Cui, and B. Xu (Singapore: Springer), 13–26.

 Wang, H., Li, D., and Li, L. (2018). Master of translation (MTI) teaching research on translation technology: problems and countermeasures. Comput. Assist. Foreign Lang. Educ. 40:76-82+94.

 Wang, H., and Liu, S. (2022). Review of translation technology research in china and foreign countries (2000—2021). Comput. Assist. Foreign Lang. Educ. 44:81-88+92+113.

 Wang, C.-H., Shannon, D. M., and Ross, M. E. (2013). Students’ characteristics, self-regulated learning, technology self-efficacy, and course outcomes in online learning. Distance Educ. 34, 302–323. doi: 10.1080/01587919.2013.835779

 Wang, M., and Tian, H. (2019). “Constructing “new Liberal arts” in China’s universities: key concepts and approaches.” in Fifth International Conference on Higher Education Advances. April 2019.

 Wickham, H., Averick, M., Bryan, J., Chang, W., McGowan, L. D., François, R., et al. (2019). Welcome to the Tidyverse. J. Open Source Softw. 4:1686. doi: 10.21105/joss.01686

 Wu, Y. (2019). New mission, big pattern, new liberal arts, grand foreign language education. Foreign Lang. Educ. China 2:3-7+90.

 Wu, H. (2021). Multimedia interaction-based computer-aided translation technology in applied english teaching. Mob. Inf. Syst. 2021:e5578476, 1–10. doi: 10.1155/2021/5578476

 Wu, Y., Zhuang, X., and Pan, Q. (2012). “A study on the influence of the computer-aided translation (CAT) technology on the quality of the translated text” in Mechanical Engineering and Technology Advances in Intelligent and Soft Computing. ed. T. Zhang (Berlin, Heidelberg: Springer), 15–20.

 Xu, J., and Fan, Y. (2022). Finding success with the implementation of task-based language teaching: the role of teacher agency. Lang. Cult. Curric. 35, 18–35. doi: 10.1080/07908318.2021.1906268

 Yang, Z., and Mustafa, H. R. (2022). On Postediting of machine translation and workflow for undergraduate translation program in China. Hum. Behav. Emerg. Technol. 2022:e5793054, 1–11. doi: 10.1155/2022/5793054

 Yu, M. (2021). “The dilemmas and reform of translation education in the age of artificial intelligence.” in 2021 2nd International Conference on Artificial Intelligence and Education (ICAIE), June 2021. 40–44.

 Yu, J., and Dong, B. (2021). The construction path of translation major in colleges and universities from the perspective of new liberal arts. J. Northwestern Polytechnical Univ. 23, 82–88.

 Zhang, C., Jiao, M., and Li, P. (2021). Research on the teaching mode of MTI translation theory course in the context of the new era. Comput. Assist. Foreign Lang. Educ. 43:51-55+8.

 Zygomatic (2003). Free online word cloud generator and tag cloud creator. Available at: https://www.wordclouds.com/ (Accessed 16 June 2022).

OPS/images/fpsyg-13-939689-t004.jpg
Grade Male Female Total

Freshmen 6 17 2
Sophomores 20 2 44
Juniors ¥ 11 18

Total 33 52 8





OPS/images/fpsyg-13-939689-t005.jpg
No.

20

teraction between you and

your instructor

‘The quality of interaction between you and
your instructor

‘The cooperation between you and your
classmates.

‘The manner in which the tasks of the course
were distributed

‘The logical organization of the course content
“The fleibility given to you to complete the tasks
‘The manner in which guidelines were given

on the completion of tasks

‘The lecture notes and learning mate

provided to you

‘The extra learning resources provided to
you (source code and dataset for
experiments)

‘The format of the

ifferent tasks
‘The learning value of the tasks

‘The options available to you to hand in tasks
“The time it took for your instructor to
provide feedback on graded tasks

‘The quality of the feedback provided on
graded tasks

Access to your performance rating during the
course

‘The teaching style of your instructor

‘The assistance given by the instructor in
completing the course successfully

‘The instructor in terms of his devotion to the
course

‘The accommodation of your approach to

learning i the way this course was taught

‘The increase in your digital competence in
translation learning as a result of this course
‘The increase in your confidence in using the
knowledge to solve translation problems as a

result o this course

Section

Interaction in

learning

Contents of the

course

Tasks of the course

Teaching style

Learning outcomes





OPS/images/fpsyg-13-939689-t002.jpg
Pseudonyms Gender Age Educational Expertise Responsibilities in the

background course
Ins. A M 35 Master in Translation NLP, Data Science Main Instructor.
Ins. B ¥ 30 Master in Translation CAT, Data Visualization  Instructor mini project I&I1
Ins. C ¥ 32 Master in Linguistics Corpus Linguistics Instructor of Corpus Linguistics
Coord. A ] a4 Master in English Language  Translation Education,  Maintain quality and

Studies Educational Psychology ~ consistency.





OPS/images/fpsyg-13-939689-t003.jpg
Week

Week 1 and Week 2

Week 2and Week 3

Week 4 and Week 5

Week 6

Week 7

Week §

Task
Python (1)

Python (ID)

Corpus Linguistics

Mini Project I: Subtitle Corpus

Mini Project Il: CAT

Mini Project IIT: A DIY project

Contents

1. Learning Python basics

2. Code to generate html

3. Use NLTK package to analyze text

4. Using Pandas to analyze numeric data

. Web scraping with requests and Ixml
Scraping COVID-19 data from news
websites into spreadsheets or csv files

. Analyze COVID-19 data

. Data visualization of COVID-19 data.

. Build a corpus of novel translation
Corpus analysis

Visualization and report writing

. Using Flask to write API service of corpus
query.

Scrap bilingual subritles of top 250 movies

from online databases, and build a corpus of

subtitles from the obtained data

1. Learning CAT fundamentals

2. Feed CAT systems with scraped language
data

3. Building a Memory Bank for a specific
topic

4. Using CAT for translation in real world.

Use acquired knowledge for a tiny DIY

project. Collaborations beyond groups are

welcome.

‘The project should not be similar to any

previous tasks.

Creativity is welcome and will be rewarded.





OPS/images/fpsyg-13-939689-t008.jpg
Courses

Data Science for Translators

Digital Skills Workshop

CAT and MT

Computer-aided Translation and

Interpreting Workshop

Career-oriented Translation

Technology

Pre-service Translator Skill
Workshop (including technology

components)

Type and duration
Course

(16 weeks)

Workshop

(30 hours)

Course

(16 weeks)

Workshop
(30 hours)

Course

(8 weeks)

Workshop
(10 hours)

Position

Introductory

Introductory

Intermediate

Intermediate

Intermediate/ Advanced

Advanced

Contents

Teaching basic knowledge on data
science and digital skills

A hand-on workshop to instruct
students practicing digital skills
Introduction to CAT and MT and
their application in the language
service industry

An accompanying workshop for
students to practice their CAT and
MT skills

Intermediate/advanced course about
new and real-world technologies for
job market

A training session for pre-service
translators. Technology related skills

are included

Status

Finished pilot evaluation

Finished development

Finished redevelopment of

existing course

In development

Pending approval for

development

Pending approval for

development





OPS/images/fpsyg-13-939689-t006.jpg
Item no. Question

.1 ‘What part of the course should be improved urgently? The
assessment part of the course should be improved.

32 In addition to the improvement in course assessment, what

corresponding changes should be made in the curriculum to

support the change?
33 Any suggestions on minor changes to the course? Minor

changes mean no dramatic change to the course structures.
34 1f you were the course instructors, what changes you would

bringinto the teaching and learning in the official version?





OPS/images/fpsyg-13-939689-t007.jpg
Survey item Avg SD Min Max Median

Section: Interaction 544 105

QI: The amount of 554 110 4 7 4
teraction between you and

your instructor

Q2: The quality of interaction 598 074 5 7 6

between you and your
structor

Q3: The cooperation between 481 132 3 7 5

you and your classmates

Section: Contents 542 113

Q4: The manner in which the 576 104 3 7 6

tasks of the course were

distributed

Q5: The logical organization 575 113 3 7 6

of the course content

Q: The flexibility given to 460 120 3 7 4

you to complete the tasks

Q7: The manner in which 542 122 3 6

guidelines were given on the

completion of tasks

Qs: The lecture notes and 547 103 3 7 6

learning materials provided

0 you

Q9: The extra learning 553 116 3 7 6

resources provided to

you (source code and dataset

for experiments)

Section: tasks 518 L1s

QI0: The format of the 544 119 3 7 5

different tasks

QU The learning value of 592 095 3 7 3

the tasks

Q12: The options available to 454 126 3 7 5

you to hand in tasks

Q13: The time it took for your 482 119 3 7 5
structor to provide

feedback on graded tasks

Q14: The quality of the 527 120 3 7 5

feedback provided on graded

tasks

QI5: Access to your 508 114 3 7 5

performance rating during

the course

Section: Teaching Style 547 121

QI6: The teaching style of 574 L2 3 7 6

your instructor

Q17: The assistance given by 571 115 3 7 6

the instructor in completing

the course successfully

QI8: The instructor in terms 565 128 3 7 6

of his devotion to the course

Q19: The accommadation of 480 130 3 7 5

your approach to learning in

the way this course was.

taught

Section: Learning Outcomes 569 112

Q20: The increase in your 574 110 3 7 3
igital competence in

translation learning as a result

of this course

Q21: The increase in your 565 113 3 6

confidence in using the

knowledge to solve

translation problems as a

result of this course

Average 539 113





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Teaching data science to undergraduate translation trainees: Pilot evaluation of a task-based course



		Introduction



		Background



		Review of literature



		Translation technology education



		Teaching programming to translation trainees









		Research objectives









		Context and motivation



		Context



		Motivation



		Course description









		Materials and methods



		Design



		Participants



		Instruments



		Procedures









		Results



		Results of satisfaction survey



		Students’ attitudes and perceptions toward the course



		Gains from the course



		Digital literacy



		Useful techniques



		Interest in the field









		Challenges of the course



		Prerequisite knowledge



		Computational thinking



		Lack of confidence



		Incremental difficulties









		Task-based learning approach



		Engagement



		Teamwork



		Task-based learning









		Suggestions for improvement



		Extend course duration



		Reorder the technology courses



		Lower the difficulties



		Enrich learning resources



		Integrate better in the curriculum





















		Discussion



		Implication on translation education



		Recommendations for decision-makers



		Limitations and future perspectives









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References



















OPS/images/fpsyg-13-939689-g001.jpg
doubang ScCraj errenewal
vandom. | 7. alstatistics

i rence
repcanreprodiice fo,
¥ c_,e' g% Bbasic
G‘v ML “digital ¢S o g\oﬁeéq u%g‘?ﬂrzténg

iy

c“%%.’I'I'L’T NPT A (}\QA e
%, :5
0, ofb *\} KQ)n‘;..C/A\T s%\

Contmon Aense

assissted translation de.4/.

automation human translation ™"
data science environmentinformation

aid
pCIE A i





OPS/images/fpsyg-13-939689-t001.jpg
Week

Week 1 and Week 2

Week 3 and Week 4

Week 5 and Week 6

Week 7 and Week 8

Week 9 and Week 10

Week 11 and Week 12

Week 13 and Week 14

Week 15 and Week 16

Task

Structured Text Editing

Python (1)

Python (11)

APLand Translation

Corpus Linguistics

Mini Project I: Sublitle Corpus

Mini Project I1: CAT

Mini Project III: A DIY project

Contents

Understanding markup language
Learning to write and edit hml
Building static web pages

From text to csv.

Learning Python basics

Code to generate html

Use NLTK package to analyze text
Using Pandas to analyze numeric data.

‘Web scraping with requests and lxml
Scraping COVID-19 data from news
websites into spreadsheets or csv files
Analyze COVID-19 data

Data visualization of COVID-19 data.

Using API for translation automation
Making your own AP with Flask
Using API to provide auto translation
service.

Build a corpus of novel translation
Corpus analysis
3. Visualization and report writing.

Scrap bilingual subtitles of top 250 movies
from online databases, and build a corpus of

subtitles from the obtained data

1. Learning CAT fundamentals

2. Feed CAT systems with scraped language
data

3. Building a Memory Bank for a specific
topic

4.Using CAT for translation in real world.

Use acquired knowledge for a tiny DIY
project. Collaborations beyond groups are
welcome.

“The project should not be similar to any
previous tasks.

Creativity is welcome and will be rewarded.





OPS/images/cover.jpg
? frontiers | Frontiers in Psychology

Teaching data science to
undergraduate translation
trainees: Pilot evaluation of a
task-based course









OPS/images/crossmark.jpg
(®) Check for updates






OPS/images/logo.jpg
' frontiers Frontiers in Psychology





