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Abstract: To achieve the goal of training translators that meet the current social needs, the innovation
of translation teaching methods is necessary. Studies have proven that students in flipped classrooms
(FCs) have greater performance than students in traditional classrooms. However, the preparation
time for FCs could be three times higher than that of traditional classrooms, which leads to the
reluctance of teachers to conduct FCs. Machine translation (MT) is believed to be a useful tool to
improve the translation efficiency of human translators. However, in practice, teachers found that
many students cannot work with MT effectively. To solve the above problems, this paper designs
a Translation Flipped Classroom Assistance System (TFCAS) based on cloud computing and MT.
A parameter is proposed to measure students’ ability to translate evaluation. TFCAS has reduced
the burden of teachers in the FC mode and helped students become accustomed to working with
MT. Application data stored in the MySQL database, such as sentence pairs, will be used to optimize
the neural machine translation model we developed for the system. The system makes MT and the
training of translators support each other’s sustainable development and conforms to the trend of
deepening teaching reform.

Keywords: flipped classroom; machine translation; private cloud; auxiliary teaching system

1. Introduction

Translation courses are common in but not limited to language education. They are set
in various fields that require cross-language communication, such as Business Economics,
Law, and Medicine. The discipline of translation itself is also an independent degree
course. The general purpose of translation is to achieve barrier-free communication or
share important achievements. The rapid progress of international exchanges has brought a
tremendous amount of translation needs [1–4]. It is necessary to improve teaching methods
to cultivate more professional solid translation talents that can meet the higher demands of
modern society [5–7].

In higher education, teacher-centered methodologies suffer from a lack of opportu-
nities for students to practice more elevated levels of thinking and a lack of connection
to actual professional tasks [8]. In contrast, student-centered methodologies, such as the
flipped classroom (FC), combine theoretical and practical contents and apply them to
real-world problems so as to improve students’ study interest and initiative [9]. FC re-
quires students to learn the content assigned by the teacher and complete specific tasks
outside the classroom. At scheduled class times, students share their work, discuss it with
each other, and receive immediate feedback from the instructor [10]. This new teaching
mode and the support of modern information technology develop translation teaching to
focus on personalized and active learning [11]. Students have different levels of learning
ability and professional proficiency. To meet the learning needs of all students, teachers
have to meticulously design the content for students’ pre-class learning, which will take
considerable time. In addition, the effectiveness of FC depends heavily on the efficient use
of classroom time [12]. Teachers need to be aware of students’ learning situation before
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class so as to reasonably arrange the time and content for presentation, discussion and
guidance in class. All these works make the preparation time of FC perhaps three times
that of traditional classes [13], which has led to teachers’ reluctance to conduct FC. It is
difficult for most teachers to devote so much time, especially when the course schedule is
tight. The resulting lack of global control affects the efficiency of classroom utilization and
makes it difficult for FC to play its advantages.

Machine translation (MT) is a subfield of computational linguistics that can realize
low-cost communication between the world’s different languages through algorithms. It
has the advantages of convenience, fast speed, and so on. Early MT models were based on
artificial knowledge. Firstly, an accurate and universal set of rules is summarized from the
monolingual, bilingual or multilingual dictionaries and grammars by linguists. The whole
translation system analyzes the form, syntax, and semantics of the source language in the
specific translation task, then deduces the target language with the corresponding rules.
Statistical machine translation (SMT) abandons these prior linguistic rules. It learns statisti-
cal rules from massively parallel corpora and turns translation problems into probabilistic
computation problems.

With the fast growth of artificial intelligence, neural machine translation (NMT) has
become a mainstream of research for MT. NMT, based on deep learning, adopts an end-to-
end approach. The whole NMT model is represented as a large neural network consisting
of millions of trained parameters, taking as input a sequence of source tokens and returning
a sequence of target tokens. Although NMT is considered a revolution in MT, it cannot
yet be trusted to apply independently in practical applications. It will generally require
post-translation human editing, especially when the sentences to be translated are long
and complex.

On the one hand, MT is difficult to take full of context into account. The most basic
context is the linguistic context, which needs to consider the context before and after the
source text. Current NMT has been able to extract this information well within a certain
length. Situational context has put forward higher requirements on the reasoning and
generalization ability of NMT. Cultural context is the most difficult to extract from the
text, requiring an understanding of the background, such as social, cultural, economic,
religious and political contexts. The context of these three levels restricts the production of
the original text. Meanwhile, translators will be consciously or unconsciously influenced
by their own ideology and purpose to understand and reproduce the meaning of the
three levels [14]. To NMT, while sometimes being free from subjective influences is not a
bad thing, it is difficult for a machine to simulate the “faithfulness, expressiveness, and
elegance” of human translation without prior knowledge, such as culture and history.

On the other hand, the development of NMT is inseparable from machine translation
output (MTO) evaluation and the support of a large number of the high-quality corpus.
Researchers need to track the progress of MT performance against accurate evaluation
metrics, and the evaluation of MTO is exploited for improvements of translation mod-
els [15]. Lexical metrics [16], like BLEU [17], are widely used in the automatic evaluation of
MTO. However, these metrics cannot represent lexical relationships very well and always
impose strict identity matching, which results in low relevance to the human assessment of
morphologically rich languages [18]. For low-resource languages, the corpus needs to be
further collected and expanded, which is a long-term process.

MT is believed to be able to help human translators efficiently perform language
translation [19–21]. Studies have found that MT has excellent potential in translation
training and can provide a new environment for translation teaching [22,23]. There are
more and more voices suggesting that translation students and graduates need to famil-
iarise themselves with MT to ensure professional robustness and sustainability in the
industry [24–26]. Some universities and private institutions have embraced MT as an
innovative, pedagogically-enhanced tool to help learners become qualified translators
and work efficiently in their practical lives [27,28]. In education practice, teachers found
that many students could not work effectively with MT, especially some who relied too
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much on it: phraseology of students’ translation is easily influenced by MT; some students
use MT outputs (MTO) directly as submissions to daily exercises. This greatly limits the
improvement of students’ translation ability.

In order to solve the above problems, the translation flipped classroom assistant
system (TFCAS) was developed. The system provides the corresponding MT result of
the original sentence and asks the students to evaluate the quality of the MTO and give
their own translation. Teachers can use the system to evaluate students’ assignments, find
common or typical problems and carry out targeted translation teaching. The function of
the system also includes the collection of bilingual sentence pairs, which can be used for
NMT model training, and the manual evaluation of MTOs, which can be used to guide
further improvement of MT models. An Evaluation capability assessment algorithm is
proposed to increase the dimensions of evaluating students’ performance.

There are several benefits of using this system: it reduces the burden of teachers in
flipped classroom mode, helps students get used to working with MT and develop the
habit of critically evaluating the output of MT, and it encourages both MT and translator
training to support each other’s sustainable development.

2. Related Work

FC has received much attention and has been widely researched. There are few studies
on FC in which teachers are the subjects. Arpaci and G. Basol [29] examined the responses
of 550 preservice teachers and argued that there is a significant relationship between
cognitive and technological factors and the intention to use FC. Yasmin et al. [30] found
that it is difficult to cultivate learner autonomy if teachers have problems such as a lack of
enthusiasm, a lack of trust in learners’ ability and a lack of willingness to listen. Ways to
solve these problems include increasing restrictions on teacher hiring and implementing
relevant training and seminars based on actual needs.

Most studies of FC focus on students [31] and tend to pay close attention to students’
academic performance and learning behavior [32].

A survey [33] of 154 students in Tecnocampus was conducted to analyze whether FC is
conducive to learning sustainable development. Results showed that FC is a good approach
to making students conscious of the requirements of sustainable development, and the
active and reflexive learning taught to students in FC seems to be related to the sustainable
development commitment gained by students. After analyzing the data collected from
the FC of a junior college in Taiwan, Han et al. [34] found that both the average grade and
the pass rate of students were raised. According to the meta-analysis of Hew et al. [35],
compared with traditional teaching methods, FC has a statistically significant improvement
in learners’ academic performance and engagement. A comparative study [36] shows that
student performance was improved under active learning compared to traditional lectures,
and transversal skills could be developed. The study of Murillo-Zamorano et al. [37]
confirms that the FC helps students acquire knowledge and skills. The effectiveness of
the FC in medical education has been widely recognized. A meta-analysis conducted
by Ge et al. [38] in radiology education illustrated multiple advantages of FC versus the
traditional lecture-based teaching mode. Al-Mugheed et al. [39] pointed out that FC has
strengths in knowledge broadening and deepening, technical support, team learning and
satisfaction, while traditional teaching methods fail to provide motivation, development
and integrated understanding. A control–treatment experiment [40] shows that students
quickly adapted to FC and performed as well or better than the students in a traditional
classroom on similar quizzes, examination questions, and open-ended design problems.
All these researches have provided empirical evidence for the reform of pedagogical and
also motivation for the discipline to implement FC.

FC may also have some limitations [41,42], which need to be overcome via technology
and reasonable curriculum design. The FC is increasingly applied with the Teaching
Assists System [43,44]. Researchers have recognized that curriculum design that engages
students in behavioral, emotional, and cognitive aspects could promote achievement,
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which is helpful in developing educational strategies supported by information technology.
Wang [45] demonstrates that the design of attractive and progressive problem-solving
activities greatly affects the effectiveness of FC. The study of Lamia et al. [46] proposed
that perceived usefulness, self-efficacy, compatibility, and support are essential premises
of the willingness to use FC. Z. Li and J. Li [47] argue that the flipped class should be
designed and implemented by considering the positive and negative factors that affect
learners’ engagement. Zhang and Yan [48] found that participation and communication
can help restrain students’ autonomous learning behavior; students’ interest-oriented
teaching and other guidance from the instructor can stimulate students’ interest in learning.
Yang et al. [49] evaluated and studied the effect of the combination of FC and human
anatomy web-based learning system in anatomy teaching and found this teaching mode
could stimulate students’ learning interest and cultivate students’ thinking ability, thus
achieving the effect of improving students’ academic performance. Oudbier et al. [50]
also outlined the factors that influence the effectiveness of FC and how to motivate them.
Wu et al. [13] put forward that the conducting of FC requires changes not only in the
learning and teaching modes but also in the evaluation system. Class hours and schedules
should be adjusted to accommodate the FC. Li et al. [51] pointed out that for the FC learning
mode to be successful, face-to-face classrooms must be combined with an online learning
experience assisted by artificial intelligence technology, and the two should coherently
support each other.

Although FC and Teaching Assists Systems have received much attention in education,
both research and applications in language teaching are still few. Ren and Cao [52] found
that the adoption of a mobile learning mode is feasible and necessary, which can effectively
improve the English proficiency level of students in different majors. Wang et al. [53]
created the FC of Japanese teaching based on the Intelligent Decision-Making System
to capture students’ attention and streamline their learning approach. It turns out that
Japanese application skills and the learning efficiency of students are both improved. Li
and Ly [54] built a learning exchange platform for English translation FC, which helps
promote the quality of teaching. Shang [55] adopted the Internet of Things technology
based on machine learning and verified that it could optimize students’ pre-class preview
efficiency and after-class reflection. Chen and Sun [56] constructed a multidimensional
corpus English teaching model and found that the model improved students’ autonomous
learning abilities.

Most of the previous flipped studies aimed at the cognitive performance of students,
while little research on courses is focused on the development of student skills and strate-
gies [57]. At present, no Assistant System has been developed to apply NMT to the
translation FC.

3. Design of the System
3.1. Architecture of The System

Figure 1 shows the architecture of the system. The controllable, stable, and secure
private cloud platform is developed to provide safe and reliable service. The system
administrator is allowed to access the server from the internet for remote development.
Users on a LAN can access the web page from a computer, smartphone, or another electronic
device to obtain services.

The system administrator is responsible for the registration of teachers, setting pass-
words, granting permissions, and timely modification to enhance the confidentiality of the
system. A student account is created by the teacher.

The translation course is designed to help students to more easily complete the transi-
tion from “language” to “translation” and pay attention to the quality of translation. To
achieve this purpose, we designed the system workflow as shown in Figure 2.
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First, the teacher uploads the original sentence and standard translation on the web,
and the NMT module generates MTO according to the original sentence. The FC approach
incentivizes the students to complete their “homework” since the pre-lecture learning
activities conclude with the online quiz. Students will only see original sentences and the
MTOs. They are asked to rate the quality of MTOs on a scale of 0 to 10 and then give their
own translations.

The automatic analysis module produces data such as the phrases that frequently
appear in the students’ translation but are not in the standard translation. The student
performance evaluation model gives the students’ scores in this task. The teacher checks
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the data to understand the common or typical problems of students’ translation and carries
out targeted translation teaching. Phrases or sentences in the assignments could be chosen
by the teacher to add them for standard translations. The automatic grading model updates
the student’s score in this task according to the current standard translation, and the teacher
can modify this score. With the teacher’s authorization, students can view the standard
translation and their ratings in the historical task.

3.2. Cloud Platform Management System

The web interface for the cloud platform was developed by XOJO, a visual develop-
ment interface development tool that supports cross-platform development. Teachers can
get a quick preliminary analysis of the information submitted by students. The scores of
student performance will be displayed on the webpage, and teachers can modify these
scores on the web. There is a list of words and phrases commonly used in students’ transla-
tions but not in standard translations. It helps the teacher to make more targeted guidance
in class. Teachers can click to include students’ translations (phrases or whole sentences) in
the standard translation. Both teachers and students can upload Excel files on the interface
to import content into the database at once. These functions are supported by controls
in XOJO.

The cloud platform adopts the B/S architecture, takes the WEB browser as the client
application software, and deploys the core part of the system function realization on the
server, thus simplifying the use and maintenance of the system. The server side installs the
MYSQL database, the NMT module and the automatic student performance evaluation
module. They communicate with XOJO, and the necessary information is rendered on
the web page for the user to view. This design makes the client application not restricted
by the user’s system platform and can be expanded on the mobile platform. The system
framework of the cloud platform is shown in Figure 3.
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The program of MT and Automatic evaluation module reside on the server side in
the form of an executable program group. The user sends a message through the browser,
parses it through the XOJO web platform, and transmits it to the corresponding executable
program. After the program responds to this instruction, the related result is sent back to
the client via the internet. To make the platform functionality easy to extend, we designed
unified standard interface parameters to form an Algorithms Kernel module. Using this
method, multiple developers can use various development tools to develop programs in
different programming languages simultaneously. The executable program group only
needs to interact with XOJO in the end. This approach greatly shortens the development
cycle of the entire cloud platform.
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3.3. Database Development

We use the open-source database MySQL8.0.11 to store the information. MySQL is a
relational database management system developed by MySQL AB, a Swedish company
owned by Oracle. SQL (Structured Query Language) is the most popular and standard-
ized database language in the world, which makes it easier to store, update, and access
information. As a multi-user, multi-threaded SQL database server, MySQL helps deliver
high-performance, scalable database applications. The data relationships are shown in
Figure 4.
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The ratings of MTO given by teachers and students can be used to guide the further
optimization of the NMT model. The original text and standard translation provided by
teachers can be made into the corpus for MT model training.

3.4. Machine Translation

According to actual needs, we have realized the support of Chinese–English and
Chinese–Japanese mutual translation FC. If you just want to quickly implement FC assis-
tance, there are many MT models that are now available and have convenient interfaces
to call upon. We are interested in further research on NMT, especially Chinese–Japanese
NMT, so we adopted a self-developed model based on Transformer. The NMT model uses
the “encoder–decoder” framework, self-attention and cross-attention mechanisms. The
mechanisms can model token alignments between source and target sentences effectively.
We used Asian Scientific Paper Excerpt Corpus (ASPEC) Version 1.0 for model training.
ASPEC is one of the fruits of the Japanese-Chinese MT project conducted between 2006
and 2010 using the Special Coordination Funds for Promoting Science and Technology. We
used the Chinese–Japanese scientific paper excerpt corpus of approximately 0.68 million
parallel sentences in ASPEC.
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4. Student’s Performance Analysis Model

We use BLEU and the value of the n-gram as indicators to evaluate the quality of
student translations. Each word or phrase that the teacher added to the standard translation
is expanded into a complete sentence by identifying the synonyms in the existing complete
sentences and replacing them to get new sentences. The abilities to judge and translate
are rated on a scale of 1 to 10 as supplementary indexes to the traditional evaluation.
Depending on the weighted sum of the indicators, students will receive a recommendation
score of 0 to 100. The weight of each index is optimized by the three-layer artificial neural
network every four weeks.

4.1. Array Similarity

Here is a description of the method to measure array similarity based on the idea of
bubble sort:

Step 1. for i = 0 to n − 1 do
Step 2. for j = 0 to n − i − 1 do
Step 3. If the order of A [j] and A [j + 1] is different from the order in array B, then
Step 4. Val = A [j]
Step 5. A [j] = A [j + 1]
Step 6. A [j + 1] = Val
Step 7. m = m + 1

where A and B are arrays of size n; m starting at 1. Array similarity can be expressed as:

Arrays-similarity (A, B) = 1/m, (1)

4.2. Quantification of Assessment Capabilities to MTO

The habit of critically evaluating MTO should be developed, and the ability to evaluate
the quality of MTO is also part of professional competence. The similarity between a
student’s rating and the standard rating in a task can be expressed as the following formula:

PC1,C2 = Arrays-similarity argsort (C1), argsort (C2) (2)

where C1 is an array composed of scores given by a student for each MTO in a task, C2 is an
array composed of scores given by the teacher for each MTO or the average of scores given
by all students for each MTO, and argsort is to sort elements in the array from smallest to
largest and return a new array of indexes.

Taking a task with five sentences, for example, a student gave the scores as shown
in Table 1. After sorting the score from smallest to largest, we get the array of indexes
R [0, 2, 3, 4, 1], as shown in Table 1.

Table 1. Rating from a student for the MTO.

MTO_ID 001 002 003 004 005

Rating for the MTO 3 7 8 9 6
index after sorting 0 2 3 4 1

The system will take the average scores for each MTO. After ranking the average score
from smallest to largest, the array of indexes SA [4, 1, 3, 0, 2] is obtained, as shown in
Table 2.
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Table 2. The average score from all students for the MTO.

MTO_ID Average Score Index after Sorting

001 9 4
002 6 1
003 8 3
004 5 0
005 7 2

The Similarity between array R and array SA is 0.125. The teacher can also give a
rating of the MTO, which will be sorted and get the indexes to array T. If the order in array
T is different from that in array SA, the teacher will be reminded and make the decision
whether to evaluate the students according to array T or array SA.

4.3. Results and Analysis

We invited ten teachers to take part in the experiment. Two of the teachers taught
Japanese translation, and eight taught English translation. We randomly selected 12 classes
taught by these 10 teachers, including 4 classes for Japanese majors, 4 classes for English
majors, and 4 classes for other majors. The 10 classes have a total of 541 students, 126
of whom are Japanese majors. We optimized the weight of each parameter by the neu-
ral network every 4 weeks while taking the parameters used to evaluate students ‘task
scores as input and the teacher’s modified scores as output. The system was put into use
in the third semester beginning in July 2022, with updates in July, September, October
and November.

Before the first update, the system provided a total of 2715 final grades, of which
868 had to be manually modified by the teacher. Between the first update and the second
update, the system provided a total of 2319 final grades, of which 811 had to be manually
modified by the teacher. Between the second update and the third update, the system
provided a total of 3597 final grades, of which 964 required manual revision by the teacher.
Between the third update and the fourth update, the system provided a total of 3481 final
grades, of which 765 had to be manually modified by the teacher. The change in the
modification rate is shown in Figure 5.
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The accuracy of scoring is expected to continue to improve as the system is
further optimized.

Teachers validate that the system has reduced their burden in the mode of FC. Accord-
ing to the questionnaire survey, teachers used to spend an average of 15–24 h per week
preparing for class. Two teachers spent 15 h, two teachers spent 16 h, one teacher spent
18 h, one teacher spent 19 h, three teachers spent 20 h, and one teacher spent 24 h. Through
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the data produced by TFCAS, they can more easily trace the performance of students and
control the teaching process. The preparation time has dropped to between 10 and 20 h.
One teacher spends 10 h, three teachers spend 12 h, two teachers spend 15 h, three teachers
spend 16 h, and one teacher spends 20 h. Overall, our system improves lesson preparation
efficiency by about 27.1%.

Students have quickly adapted to the new approach and think the system brings
convenience to their studies. According to the teachers’ feedback, the students’ enthusiasm
has been mobilized and judging from the assignments, the students are completing daily
exercises with a more serious attitude, and the quality of translation has improved. The
above situation shows that our system can promote the implementation of FC and arouse
students’ attention to translation practice.

5. Conclusions

The development of NMT cannot be separated from manual evaluation and bilingual
data. At the beginning of this project, we wanted to design a system to collect bilingual text
and achieve a manual evaluation of MT to provide the raw material direction for further
model improvement. Professors specializing in translation believe that our work is well
in line with the needs of translation talent training, so according to the suggestions of
professional teachers, we developed this auxiliary system suitable for translation FC. This
system, combined with the FC, plays a positive role in mobilizing students’ enthusiasm
and improving teachers’ work efficiency, which is consistent with the conclusion of most
previous studies.

So far, the periodic test results we have collected according to the teaching plan are not
sufficient for quantitative analysis of the degree of improvement in students’ translation
ability. Although the rationality and effectiveness of the system are recognized by the
teachers of the translation major, the promotion effect of the system on students’ translation
competence needs further research.
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