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Introduction: Despite the growing attention paid to the research of translation 
technology teaching (TTT), there is still a lack of studies on students’ attitudes and the 
motivational factors in relation to it. To this end, the paper reports on a questionnaire-
based study that describes students’ attitudes towards translation technology (in the 
Chinese MTI context) and explores its structural relations with translation mindsets 
and future work self.

Methods: Data were collected from 108 grade 2021 MTI students of three selected 
Chinese universities and analyzed using descriptive statistics and structural equation 
modeling (SEM).

Results: The results demonstrate that Chinese MTI students’ overall attitudes 
towards translation technology are slightly positive. So far, they perceive translation 
technology to be slightly effective for translation and are slightly mindful of it. They 
are slightly influenced by teachers and still feel inhibited when learning and using 
it. Furthermore, the results also indicate that growth translation mindsets positively 
influence students’ attitudes towards the effectiveness of translation technology, 
teacher influence, exhibition to translation technology, and mindfulness about 
translation technology, whereas fixed translation mindsets only negatively predict 
students’ teacher influence. Likewise, future work self-salience positively associates 
with students’ attitudes towards the effectiveness of translation technology and 
mindfulness about translation technology, while future work self-elaboration 
positively relates to students’ exhibition to translation technology. Among them, 
growth translation mindsets are the strongest predictor for all attitudes components.

Discussion: Theoretical and pedagogical implications are also discussed.

KEYWORDS

translation technology teaching, attitudes towards translation technology, translation 
mindsets, future work self, structural relations

1. Introduction

Translation technology denotes a variety of technologies employed by translators in the 
translation process, for instance, search engines, CAT tools, corpora use, machine translation, 
localization tools, quality assurance tools, resource management software, and so on (Man et al., 
2020; He et al., 2022). As confirmed by numerous surveys (Biau-Gil and Pym, 2006; Bowker and 
Marshman, 2010; Krüger, 2018), translation technology has brought drastic changes to the 
translators’ workflow (Sikora, 2014; Yan and Wang, 2022) and is becoming increasingly entrenched 
in today’s translation profession. This “technological turn” (Cronin, 2010) has prompted the 
ratification of instrumental competence as the significant component of translation competence 
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(EMT, 2017; PACTE, 2018). Accordingly, translation training programs 
worldwide have incorporated translation technology teaching (TTT) 
into their curricula. Nevertheless, it is not only necessary for translation 
educators to introduce the technological content but also devise effective 
pedagogy for a complete response to the technology-induced shift 
(Sánchez Ramos, 2022).

Therefore, TTT-related research is vital and has already become a 
well-delineated topic in translation studies. A review of the TTT 
literature has shown that translation scholars mainly follow three lines 
of inquiry. (1) Some scholars discussed the didactic necessities of TTT 
(Jiménez-Crespo, 2013; Kenny and Doherty, 2014; Vargas-Sierra, 2014; 
Massey and Ehrensberger-Dow, 2017; Tao and Wang, 2022) and its 
impact on the translation training programs (Bowker and Marshman, 
2010; Pym, 2011; Rodríguez-Inés, 2013; Rico, 2017; Mellinger, 2018; 
Man et  al., 2020). (2) Others also documented and reflected on its 
existing teaching approaches (Pym et al., 2006; Rodríguez-Castro, 2018; 
Rothwell and Svoboda, 2019; Zhang and Vieira, 2021). These studies 
have generally confirmed the indispensable role played by TTT in 
translation education and identified the growing TTT-industry gap, thus 
advocating for pedagogical modification. (3) In response, a substantial 
bulk of study has been done on TTT course design with detailed 
accounts of what to teach and how to teach. In terms of what to teach, 
scholars have conducted enormous research on its teaching contents and 
resources in various sub-topics, such as computer-assisted translation 
(Doherty and Moorkens, 2013; Enríquez Raído, 2013; Shuttleworth, 
2017; Rodríguez-Castro, 2018), term management (Martínez and 
Benítez, 2009), localization (Jiménez-Crespo and Tercedor, 2011; 
Jiménez-Crespo, 2013), statistical machine translation (Doherty and 
Kenny, 2014), machine translation and post-editing (Moorkens, 2018; 
Guerberof Arenas and Moorkens, 2019), technical writing (Tao et al., 
2020), specialized corpora (Rodríguez-Inés, 2013), python-based 
repository (Krüger, 2021), and data science (Yan and Wang, 2022). 
Meanwhile, topics like the technological skill-sets that student 
translators are required to acquire were often discussed (Austermühl, 
2013; Gaspari et al., 2015; He and Tao, 2022). In terms of how to teach, 
scholars have delved into designing instructions underlying socio-
constructive learning, for instance, simulations (González Davies and 
Enríquez Raído, 2016; Krüger, 2016; Killman, 2018; Mellinger, 2018), 
projects (Guerberof Arenas and Moorkens, 2019; Mitchell-
Schuitevoerder, 2020; He and Tao, 2022), learning portfolio 
empowerment (Calvo, 2017; Rico, 2017), the ecosystem of translator 
workstation (Mo and Man, 2017), autonomous learning (Shuttleworth, 
2017; Nunes Vieira et al., 2021), cross-module integration (Doherty and 
Kenny, 2014; Gaspari et al., 2015; González Pastor and Rico, 2021), and 
virtual and blended learning (Rodríguez-Castro, 2018; Wang and Wang, 
2021; Sha et al., 2022).

In summary, translation scholars have generated valuable 
recommendations about teaching translation technology. However, the 
existing literature predominantly emphasizes the course design itself, 
painting an impersonal picture of students as the recipients. Little 
research has investigated the human factors associated with students’ 
translation technology learning and use, such as their attitudes (Liu 
et al., 2022). In fact, attitudes, which gain universal recognition as a 
critical factor in students’ acceptance of technologies (Vandewaetere and 
Desmet, 2009; Zarrinabadi et al., 2022), are very much related to the 
degree to which TTT is successful (Alcina et al., 2007). Positive attitudes 
can stimulate students’ perseverance towards technology and raise their 
behavioral intention to learn and use it, whereas negative attitudes 
would trigger psychological barriers that might impede these processes 

(Vandewaetere and Desmet, 2009; Zarrinabadi et al., 2022). Given its 
significance to TTT, it seems advisable to call for research on students’ 
attitudes. In particular, the attitudes’ antecedents, or rather the individual 
motivational factors underlying students’ attitudes towards translation 
technology, ought to be  better understood. So far, all these 
remain unanswered.

To bridge the gap, we  employ the motivational constructs of 
mindsets (Dweck, 2006; Lou and Noels, 2017) and future work self 
(Strauss et al., 2012; Taber and Blankemeyer, 2015) to investigate how 
these factors are related to students’ attitudes towards translation 
technology. The reasons for such a choice were two-fold. Firstly, with 
a long-standing presence in motivation research, both have proved 
crucial variables influencing students’ learning behaviors. To 
illustrate, mindsets which concern one’s beliefs about the malleability 
of their cognitive ability (Dweck, 2006), literally condition students’ 
goal orientation and actual efforts invested in learning (Husman and 
Lens, 1999; Lou and Noels, 2017, 2020). Future work self which 
represents the self-concept associated with one’s future aspiration 
(Strauss et al., 2012), directly affects students’ goal-driven and self-
directed learning process (Guan et  al., 2014; Zhang et  al., 2016). 
Given the motivational significance mentioned above, the two guiding 
concepts may provide a valuable theoretical and practical framework 
for relevant measurement. Secondly, potential correlations have been 
shown between students’ mindsets, future work self, and attitudes 
towards translation technology. While these links are speculative and 
have not been empirically scrutinized, previous studies on computer-
assisted language learning have already revealed that mindsets have 
far-reaching impacts on how students perceive technology-mediated 
learning (Zarrinabadi et al., 2022) and that future work self can play 
an antecedent role in predicting students’ interaction with technology 
(Coetzee, 2019). Consequently, the question could be raised as to 
whether these two constructs have the potential to predict students’ 
attitudes regarding translation technology adoption.

Therefore, the present paper reports on an initial effort to fill the gap 
through a questionnaire-based survey of 108 students studying on MTI 
Programs from three selected Chinese universities. This study aims to 
explore students’ attitudes towards translation technology in the Chinese 
context and examine how translation mindsets and future work self are 
related to it. The results serve as the preliminary step to understanding 
the current attitudes of Chinese student translators and the potential 
reasons why students embrace or reject translation technology in their 
learning or use. These, in turn, can help to inform TTT instructional 
designs, thus offering important implications for teaching translation 
technology in China and possibly elsewhere.

2. Theoretical framework

2.1. Attitudes towards translation technology

Translation technology functions as the umbrella term for a variety 
of technologies increasingly integrated into the translation process (Man 
et al., 2020). In the context of training of translation, technology seems 
to be  the elephant in the room (Cheung, 2022). Given its wide 
application across the industry, training students in technology has 
become an indispensable part of translation education (Yan and Wang, 
2022). Concerning TTT, according to Alcina Caudet (2002), students’ 
attitudes towards translation technology should be one of the essential 
didactic foci.
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Attitudes are feelings about a particular thing or behavior (Ajzen, 
1991; Lai et  al., 2022). Accordingly, in the current study, students’ 
attitudes towards translation technology concern their perceptions 
towards using technology when they learn or do translation in and out 
of class. The prevailing viewpoint in research on attitudes constructs is 
to decompose them into affective and cognitive components (Wenden, 
1991; Liaw, 2002). Although there still lacks clearly defined constructs 
for attitudes towards translation technology, we  can combine the 
existing CALL attitude model (Vandewaetere and Desmet, 2009) and 
the TTTC model (He and Tao, 2022) as the framework for 
understanding. The CALL attitude model by Vandewaetere and Desmet 
(2009) mainly deals with the affective dimension. It is a multi-factor 
structure comprising attitudes toward the effectiveness of CALL, teacher 
influence and exhibition to CALL, etc. (Vandewaetere and Desmet, 
2009; Zarrinabadi et al., 2022). The TTTC model by He and Tao (2022) 
mainly concerns the cognitive dimension. It echoes the call for “mindful 
technology” raised by Varlotta (2018), emphasizing that students should 
be self-aware to apply analytical, evaluative, and creative thinking when 
using technologies (He and Tao, 2022).

By integrating these two models, this study first defines the 
operational constructs of attitudes towards translation technology. It 
comprises four sub-scales, namely attitudes towards the effectiveness of 
translation technology, exhibition to translation technology, teacher 
influence, and mindfulness about translation technology. To be more 
specific, attitudes towards the effectiveness of translation technology are 
associated with the extent to which students perceive it as effective and 
useful for their translation or translation learning (Vandewaetere and 
Desmet, 2009). Exhibition to translation technology refers to the degree 
of exhibition or inhibition students feel when they learn and use 
translation technology (Vandewaetere and Desmet, 2009). Teacher 
influence concerns the extent to which teachers’ passion or 
encouragement influences students’ perceptions toward translation 
technology (Vandewaetere and Desmet, 2009). Mindfulness about 
translation technology denotes the degree to which students can 
be aware of applying translation technology critically and creatively (He 
and Tao, 2022).

As mentioned above, one key objective of technical competence 
training is stimulating students’ positive attitudes towards translation 
technology (Rico, 2017; Sánchez Ramos, 2022). Nevertheless, the status 
quo is that some students may bear negative preconceptions or even 
resistance since they view themselves as not computer savvy 
(Ehrensberger-Dow and O’Brien, 2015; Krüger, 2021). In such a sense, 
it is vital to help students overcome the attitudinal barriers in TTT. To 
this end, this study examines students’ attitudes towards translation 
technology and its underlying motivational antecedents.

2.2. Translation mindsets

The notion of mindsets has been the subject of research in various 
areas of educational psychology. As a crucial motivational construct, 
mindsets pertain to one’s beliefs about the malleability of cognitive 
abilities (Dweck, 2006). There are two clear patterns of mindsets for 
individuals: growth mindsets, which concern the belief that one’s 
cognitive abilities are malleable and can be improved through efforts, 
and fixed mindsets, which relate to the belief that one’s cognitive abilities 
are stable and cannot be changed easily (Dweck, 2006). Mindsets are 
domain-specific (Mercer and Ryan, 2010). For instance, language 
mindsets are the mindsets in second-language learning, denoting 

students’ beliefs in their language abilities (Lou and Noels, 2017, 2020; 
Papi et al., 2021; Zarrinabadi et al., 2022). Accordingly, in the current 
study, translation mindsets, which point to the mindsets in translation 
learning, can be defined as students’ beliefs in their abilities to learn and 
do the translation. Likewise, student translators usually have two 
primary translation mindsets. Students with growth translation 
mindsets believe their translation competence is changeable and can 
be  improved by persistent practice. In contrast, those with fixed 
translation mindsets believe their translation competence cannot 
be altered, even through hard work.

Research indicated that students’ perceptions and adoptions of 
specific tasks could have roots in their mindsets (Dweck and Leggett, 
1988). Following this, several studies have examined language mindsets 
regarding students’ attitudes towards technology-mediated language 
learning (TMLL). These studies showed that students with growth 
language mindsets are highly motivated and adaptive in TMLL (Waller 
and Papi, 2017; Rahimi and Zhang, 2022; Zarrinabadi et al., 2022), while 
those with fixed language mindsets feel less motivated and are 
maladaptive (Lou and Noels, 2017; Papi et al., 2021). Finally, the research 
findings have revealed the antecedent role of growth language mindsets 
in students’ positive attitudes towards TMLL and cautioned against the 
negative impacts of fixed language mindsets on this front (Zarrinabadi 
et  al., 2022). Based on these discoveries, we  expected translation 
mindsets to be  an essential predictor of students’ attitudes towards 
translation technology. Furthermore, we  predicted that growth 
translation mindsets would positively correlate with students’ attitudes 
towards translation technology, and fixed translation mindsets would 
associate with it negatively. Hence, one purpose of this study is to 
investigate and validate this connection within the Chinese MTI context.

2.3. Future work self

Future work self represents an aspect of the self-concept associated 
with the individual’s future career aspirations and expectations (Strauss 
et al., 2012). It is introduced to better examine the motivation behind 
students’ proactive learning behaviors (Strauss et al., 2012; Guan et al., 
2014). As an internal link between self-concept and future hopes, this 
concept can function as the incentive to enable students to strive toward 
their imagined future (Lu, 2020). According to the existing literature 
(Strauss et al., 2012; Zhang et al., 2016; Ling et al., 2022), future work self 
mainly comprises two dimensions: future work self-salience and future 
work self-elaboration. Specifically, future work self-salience, which 
denotes the quality aspect of future work self, refers to the degree to 
which the individual’s future representation is clear (Strauss et al., 2012). 
The more salient the future work self is, the better it can activate 
students’ self-concept (Strauss et al., 2012; Ling et al., 2022). Future work 
self-elaboration, which concerns the description aspect of future work 
self, pertains to the degree of detailed planning and description of their 
future representation (Zhang et al., 2016). Students with elaborate future 
work self are more likely to make elaborate plans aligned with their 
future goals (Lu, 2020).

In the context of technological education, prior research has shown 
that a salient and elaborate future work self-prompts students’ self-
directed learning of technology aimed at self-development (Hoyle and 
Sherrill, 2006; Ngampornchai and Adams, 2016). When capturing 
current and future self-discrepancies, the student with a high-level 
future work self would be  highly motivated to cultivate positive 
psychology for sound interactions with technology (Ardies et al., 2015; 
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Lu, 2020). On this basis, numerous studies empirically confirmed the 
positive correlations between students’ future work self and their 
psychological strengths in technological learning (Tucker, 2014; Ardies 
et al., 2015; Taghizadeh and Hajhosseini, 2021). In such a sense, this 
notion gains substantial relevance in TTT. In light of the above findings, 
we  proposed that future work self might affect students’ attitudes 
towards translation technology. The two variables were expected to 
be related positively. Thus, set in the Chinese MTI context, the present 
study also seeks to better understand how this motivational antecedent 
underlines students’ attitudes towards translation technology.

3. Research questions and hypotheses

Accordingly, two primary research questions were formulated in the 
current study:

 1. What are students’ attitudes towards translation technology (in 
the Chinese MTI context)?

 2. How do translation mindsets (growth translation mindsets and 
fixed translation mindsets) and future work self (future work self-
salience and future work self-elaboration) relate to students’ 
attitudes towards translation technology?

Given the scope, this is a descriptive and exploratory study. The 
descriptive study tries to reveal students’ attitudes towards translation 
technology in the Chinese MTI context (RQ1). The exploratory study 
investigates the underlying motivational antecedents in relation to it 
(RQ2). As discussed above, students’ differences in translation mindsets 
and future work self might correspond to different attitudes towards 
translation technology. In other words, some structural correlations may 
exist between the above variables. According to the theoretical literature 
reviewed earlier, the study proposed the following hypotheses for RQ2. 
Figure  1 is the hypothesized research model, which mirrors all 
the hypotheses.

In this research, we  proposed that growth translation mindsets 
would positively predict attitudes towards translation technology. As 

indicated by the previous research, students with growth mindsets 
would develop positive beliefs and invest more effort in both traditional 
and technology-mediated learning (Lou and Noels, 2017; Khajavy et al., 
2021). Therefore, in the context of TTT, they are expected to perceive 
translation technology as effective and instrumental, be encouraged by 
the teacher, feel less inhibited, and develop an awareness of critical 
application. In contrast, we  also anticipated that fixed translation 
mindsets would be  negatively connected with attitudes towards 
translation technology. As confirmed by past studies, students with fixed 
mindsets tend to feel more anxious and see less use in TMLL (Lou and 
Noels, 2017; Zarrinabadi et al., 2022). Predictably, in TTT, they would 
hardly be  influenced by the teacher, find little value in translation 
technology, fail to be creative, and feel more inhibited when using it.

Furthermore, we hypothesized that future work self would positively 
predict attitudes towards translation technology. As proved by the extant 
literature, in the learning context (including TMLL), a salient future 
work self could be a positive psychological resource driving students 
towards their desired future (Strauss et al., 2012; Lu, 2020). An elaborate 
future work self could prompt detailed planning or schema, facilitating 
sound interactions between students and the surroundings (Strauss 
et al., 2012; Ling et al., 2022). Thus, in the situation of TTT, the student 
with a high-level future work self would consider translation technology 
as effective, see value in it, show exhibition to it, bear the awareness of 
critical and creative use, and interact well with the teacher.

4. Methodology

4.1. Context

The current research was conducted in the Chinese MTI (Master of 
Translation and Interpreting) context. Since its launch by the Chinese 
Academic Degree Committee in 2007, 316 universities nationwide have 
set up MTI programs. Under the guidance of the Chinese National 
Advisory Committee for MTI Training, these programs aim to train 
high-level and professional translators and interpreters for the ever-
demanding market (Tao, 2019). In response to the technological turn in 

FIGURE 1

Hypothesized research model for RQ2.
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the language service industry, more and more Chinese institutes have 
begun to incorporate translation technology into their MTI curriculum, 
a move required by 2011 Revised Edition of Recommended Program 
Plan. According to a survey conducted by Wang et al. (2018), 224 out of 
249 (90.4%) MTI programs in China offer courses related to translation 
technology (mainly during the first year of training). However, despite 
the widespread passion for TTT in China, there are some acute 
problems: for example, insufficient attention paid to TTT, lack of 
teaching resources, lack of eligible TTT teachers, and notably, students’ 
mixed perceptions towards translation technology (Wang et al., 2018). 
Among them, the question of “how to develop students’ positive 
attitudes in TTT” needs to be investigated. Thus, this study seeks to 
examine students’ attitudes towards translation technology and the two 
motivational antecedents related to it, namely the translation mindsets 
and future work self.

4.2. Participants

Participants of the present research were chosen by purposive 
stratified sampling (You and Dornyei, 2016; Man et al., 2020). For this 
purpose, three geographical strata were considered: northwest, central, 
and south regions. Finally, 108 grade 2021 MTI students from three 
selected Chinese universities in the above regions participated in this 
study. Table 1 presents the descriptive profiles of the selected universities. 
As shown below, the three chosen institutes are Ningxia University 
(situated in the northwest of China), Central South University (situated 
in central China), and Hainan University (situated in the south of 
China). All are on the list of Double First-Class universities (the higher 
education development plan initiated by the Chinese government in 
2015 to develop elite Chinese universities into world-class ones by 2050). 
All offer one or two (even three) translation technology courses to 
students in their MTI programs.

Table 2 shows the demographic characteristics of participants from 
the selected universities. All available grade 2021 MTI students were 
recruited. Interpreting students were also included because they also 
learn and use translation technology for their translation and 
interpreting work. They had similar language backgrounds: they were 
Chinese and learned English as their second language. All have passed 
TEM-8, the test to measure English proficiency for English-majored 
undergraduates in China. When the study was initiated, all participants 
had received formal training in translation technology through the 
relevant courses offered by their home institutes. As displayed below, 
there were 86 (79.6%) female students and 22 (20.4%) male students. 
They were in their early twenties, with seven (6.5%) aged 22, 54 (50%) 
aged 23, and 47 (43.5%) aged 24. Forty-five (41.6%) were chosen from 
Ningxia University, 30 (27.8%) from Central South University, and 33 
(30.6%) from Hainan University. Among them, 84 (77.8%) specialized 
in translation, and 24 (22.2%) specialized in interpreting. All students 

were informed of the study’s purpose and participated voluntarily and 
anonymously. Ethical approval was also obtained from the ethics 
committees of the selected universities.

4.3. Instrument

To address the research questions, we jointly used attitudes towards 
translation technology scale (ATTS), translation mindsets inventory 
(TMI), and future work self-scale (FWSS; Table 3). In this study, these 
survey instruments were administered in the format of one combined 
questionnaire (10.6084/m9.figshare.21966881). This questionnaire 
consisted of two parts. The first part solicited some demographic 
information from students (e.g., university, age, gender, and major). The 
second part included 26 items measuring students’ attitudes towards 
translation technology, translation mindsets, and future work self. All 
items were measured on a 6-point Likert scale, with 1 indicating 
“strongly disagree” and 6 showing “strongly agree.” The 6-point Likert 
scale was used to encourage students to consider the items more 
carefully and make either positive or negative choices (Taherdoost, 2019).

To answer RQ1, or rather to describe students’ attitudes towards 
translation technology in the Chinese MTI context, ATTS with 12 
items was utilized in the second part of the combined questionnaire. 

TABLE 1 Descriptive profiles of the selected universities.

Selected universities Description

Ningxia university situated in the northwest of China, listed in Double First-Class universities, operating a 2-year MTI program, offering two translation technology 

courses (CAT/Advanced CAT, 32 teaching hours each) during the first year of training.

Central South university situated in central China, listed in Double First-Class universities, operating a 3-year MTI program, offering three translation technology courses 

(CAT/Corpus-based Translation Studies /Introduction to translation technology, 32 teaching hours each) during the first year of training.

Hainan university situated in the south of China, listed in Double First-Class universities, operating a 3-year MTI program, offering one translation technology 

course (CAT, 32 teaching hours) during the first year of training.

TABLE 2 Demographic characteristics of the participants.

N %

Gender

Male 22 20.4

Female 86 79.6

Total 108 100

Age

22 7 6.5

23 54 50

24 47 43.5

Total 108 100

Participating university

Ningxia university 45 41.6

Central South university 30 27.8

Hainan university 33 30.6

Total 108 100

Major

Translation 84 77.8

Interpreting 24 22.2

Total 108 100
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This scale was developed based on the CALL attitude questionnaire 
(Vandewaetere and Desmet, 2009; Zarrinabadi et al., 2022) and the 
TTTC model (He and Tao, 2022). Some items were adapted to relate to 
the context of TTT and the work of student translators. Specifically, 
nine items adapted from the CALL attitude questionnaire 
(Vandewaetere and Desmet, 2009; Zarrinabadi et  al., 2022) were 
employed to measure attitudes towards the effectiveness of translation 
technology (3 items), exhibition to translation technology (3 items), 
and teacher influence (3 items). Three items adapted from the TTTC 
model (He and Tao, 2022) were adopted to measure students’ 
mindfulness about translation technology. Sample items included 
“learning translation technology is valuable and useful” (attitudes 
towards effectiveness of translation technology), “I do not experience 
anxiety when trying to use translation technology” (exhibition to 
translation technology), “Teachers’ attitudes towards translation 
technology largely define my attitudes towards it” (teacher influence) 
and “When learning translation technology, I want to know more than 
just how to apply it” (mindfulness about translation technology). All 
items had a 6-point Likert scale survey. The Cronbach’s alpha of the 
four sub-scales was between 0.751 and 0.854, exceeding the minimum 
threshold of 0.70 recommended by Hair et al. (2006).

To answer RQ2, or rather to explore the structural relations between 
students’ translation mindsets, future work self, and their attitudes 
towards translation technology, ATTS, TMI and FWSS were collectively 
used in the second part of the combined questionnaire. As elaborated 
above, ATTS was employed to measure students’ attitudes towards 
translation technology. In addition, an eight-item TMI (Papi et al., 2019, 
2022) and a six-item FWSS (Strauss et al., 2012; Lu, 2020) were applied 
to assess students’ translation mindsets and future work self, respectively. 
To illustrate, we developed TMI based on Papi et al. (2019, 2021) eight-
item language mindsets inventory. The item statements were simply 
adapted to accord with the domain of translation learning, targeting 
students’ perceptions about the malleability of their translation 
competence. Among them were four growth translation mindsets items 
and four fixed translation mindsets items, with the response scale 
ranging from 1 (strongly disagree) to 6 (strongly agree). Sample items 
included “in translation learning, if you work hard, you will always get 
better” (growth mindset) and “you have a certain amount of translation 
competence, and you cannot do much to change it” (fixed mindset). 
Cronbach’s alpha value recorded 0.793 for growth translation mindsets 
and 0.739 for fixed translation mindsets. FWSS designed and validated 
by Strauss et  al. (2012) was utilized to assess future work self. The 
six-item FWSS evaluated two aspects on a 6-point Likert scale: three 
items were used to measure future work self-salience, and another three 
were used to survey future work self-elaboration. Sample items were “I 
am very clear about who and what I want to become in my future” 
(future work self-salience) and “I am planning what I want to do in the 
next few years of my future” (future work self-elaboration). FWSS has 
already demonstrated good reliability and validity in numerous studies 
(Strauss et al., 2012; Lu, 2020; Ling et al., 2022). In this study, Cronbach’s 
alpha for these two constructs was 0.868 and 0.862.

As noted above, all three scales used in the second part of the 
combined questionnaire (with 26 items) represent rigorous design, good 
reliability, and firm theoretical grounding. Furthermore, two experts in 
TTT reviewed the content validity of all adapted items. A detailed list of 
the scales and measurement constructs in this study is presented in 
Table 4.

4.4. Data collection procedure

The data were collected in September of 2022 using a paper 
questionnaire survey. The researchers administered this combined 
questionnaire during their separate visits to the selected universities. 
They tried to approach all available grade 2021 MTI students in these 
institutes. At this time, these students have already taken translation 
technology course(s) during their first-year MTI studies.

Specifically, on September 11th, 2022, one of the researchers visited 
Ningxia University. After receiving approval from the ethics committee 
of the School of Foreign Languages and Cultures, she gathered all 
available grade 2021 MTI students who were willing to participate in 
one classroom with the help of the teaching fellows here and delivered 
the paper questionnaire to them. Before completing the questionnaire, 
the survey purposes were clarified, and the targeted students were 
assured of their rights to anonymity and confidentiality. The definition 
and the main types of translation technology have also been discussed 
with the participating students. No new variables were introduced. 
Moreover, to improve their response accuracy, the concept of translation 
mindsets and future work self was introduced, and all 26 items were also 
explained. It took the students approximately 12 min to finish the 
questionnaire. Altogether, the whole investigation process took around 
30 min. Similar survey proceedings also took place at Hainan University 
on September 22nd, 2022, and Central South University on September 
29th, 2022. By the end of September 2022, 123 responses were collected 
from grade 2021 MTI students in the selected universities. Three 
incomplete ratings were excluded. Twelve univariate and multivariate 
outliers were identified (using standard score and Mahalanobis Distance 
test) and dropped (Tabachnick and Fidell, 2018). The exclusion of 15 
invalid questionnaires provided a final size of 108.

4.5. Data analysis

The data collected were statistically analyzed in accordance with the 
research questions. To answer RQ1, data collected from ATTS in the 
combined questionnaire were analyzed using SPSS 22. A descriptive 
analysis was performed to calculate the means for the 4 s-order 
constructs (AETT, TI, ETT, and MTT) and the first-order indicator 
(ATT). Skewness and Kurtosis data were also included to examine the 
normal distribution. Furthermore, the one-sample t-test was conducted 
to compare the above means with the test value of 4 and 5, with a view 
to depicting students’ overall ATT level.

TABLE 3 Measure instruments.

Research questions Instruments Purpose

RQ1 Attitudes towards translation technology scale (ATTS) To describe students’ attitudes towards translation technology in the 

Chinese MTI context.

RQ2 Attitudes towards translation technology questionnaire (ATTS) 

Translation mindsets inventory (TMI) Future work self-scale (FWSS)

To explore the structural relations between students’ translation mindsets, 

future work self, and their attitudes towards translation technology.
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To answer RQ2, a two-step SEM (structural equation modeling) 
approach recommended by Anderson and Gerbing (1988) was 
adopted to analyze the data collected from ATTS, TMI, and 
FWSS. Specifically, confirmatory factor analysis was first performed to 
check the scales’ reliability, convergent validity, and discriminant 
validity (Kline, 2015). Reliability was measured by the index of 
Cronbach’s alpha (higher than 0.7) and composite reliability (CR, 
higher than 0.7; Hair et al., 2006). Convergent validity was evaluated 
through factor loadings (higher than 0.6) and average variance 
extracted (AVE, higher than 0.5) estimates (Hair et al., 2006; Byrne, 
2013). Discriminant validity was assessed by testing whether the AVE 
square roots of each construct were greater than its bivariate 
correlation coefficients with other constructs (Fornell and Larcker, 
1981; Esteban-Millat et  al., 2018). Then the structural model was 
executed to test the proposed hypotheses and examine the correlations 
between variables. As recommended by the previous research (Bagozzi 
and Yi, 1988; Kline, 2005, 2011; Lin, 2011; Byrne, 2013), a combination 
of model fit indices such as Normed Chi-square (x2/df, lower than 3), 
Comparative Fit Index (CFI, higher than 0.9), Goodness-of-fit Index 
(GFI, higher than 0.8), Adjusted Goodness-of-fit Index (AGFI, higher 
than 0.8) and Root Mean Square Error of Approximation (RMSEM, 
lower than 0.08) were used. The whole SEM analysis was conducted in 
SPSS 22 and AMOS 26.

5. Results

5.1. Students’ attitudes towards translation 
technology

RQ1 aims to describe students’ attitudes towards translation 
technology (ATT) in the Chinese MTI context. As elaborated above, to 
address this question, participants were asked to rate their agreement or 
disagreement with 12 statements on the 6-point ATTS in the combined 
questionnaire. The higher ratings imply more positive attitudes, with 4 
indicating slightly positive ATT, 5 positive ATT, and 6 strongly positive 
ATT (Doherty et  al., 2011). The statistical details are displayed in 
Figure 2 and Table 5.

As shown in Table 5, all skewness and kurtosis values are within the 
desirable range (Kim, 2013), verifying the data’s normality assumption. 
Means for the 4 s-order construct range from 3.830 to 4.574, implicating 
that students’ overall attitudes towards translation technology are 
slightly positive. The one-sample t-test results again confirmed this (see 
Figure 2; Table 5).

More specifically, AETT mean scores the highest rating (M = 4.574, 
SD = 0.796), which is statistically different both from the test value 4 
(slightly positive attitudes) and 5 (positive attitudes; see Figure  2; 
Table  5). These results suggest that Chinese MTI students perceive 
translation technology as slightly effective. In other words, given the 
increasing popularity of translation technology in the industry and 
involving of TTT in Chinese translation education, MTI students in 
China have already developed the belief that translation technology 
could exert some positive effects on their translation. However, they 
have failed to capture its total value and evolve positive attitudes towards 
its effectiveness so far.

MTT mean is 4.568 (SD = 0.721), also ranging between 4 and 5 and 
statistically differing from them (see Figure 2; Table 5). The results reveal 
that Chinese MTI students are slightly mindful of translation technology 
at the current time. That is to say, when learning and using translation 
technology, MTI students in China now do have a slight awareness of 
involving reasoning and reflection in its application. Nevertheless, they 
have failed to develop adequate “analytical, synthetic and holistic 
thinking” towards translation technology (He and Tao, 2022) and, in 
turn, become mindful of it.

TI mean stands at 3.963 (SD = 1.080), with no significant differences 
found between it and the test value 4 (see Figure 2; Table 5). These 
results indicate that Chinese MTI students’ attitudes towards translation 
technology are only slightly influenced by their teachers in the TTT 
context. This is somewhat surprising because teacher effects on students’ 
learning attitudes and behaviors have already been proven to 
be substantial by numerous studies (Ardies et al., 2015; Blazar and Kraft, 
2017; Blazar, 2018). One possible explanation is the lack of qualified 
translation technology teachers in China. According to the industrial 
survey by the Translators Association of China in 2018, only 8.04% of 
TTT teachers were quite familiar with the translation technology (Wang 
et al., 2018).

TABLE 4 List of the scales and measurement constructs.

Construct Abbr. Descriptions Items Scales & references

Attitudes towards effectiveness of 

translation technology

AETT The extent to which students perceive translation technology as 

effective and useful for their translation or translation learning.

3 ATTS; Vandewaetere and Desmet 

(2009); Zarrinabadi et al. (2022)

Exhibition to translation technology ETT The degree of the exhibition or inhibition that students feel when 

they learn and use translation technology.

3

Teacher influence TI The extent to which teachers’ passion or encouragement 

influences students’ perceptions towards translation technology.

3

Mindfulness about translation 

technology

MTT The degree to which students can be aware of applying translation 

technology critically and creatively.

3 He and Tao (2022)

Growth translation mindsets GTM The belief that their translation competence is changeable and can 

be improved by persistent practice.

4 TMI; Papi et al. (2019, 2021)

Fixed translation mindsets FTM The belief that their translation competence cannot be altered, 

even through hard work.

4

Future work self-salience FWSS The degree to which the individual’s future representation is clear. 3 FWSS; Strauss et al. (2012)

Future work self-elaboration FWSE The degree of detailed planning and description of their future 

representation.

3
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The ETT mean is also below 4 (M = 3.830, SD = 0.954), with no 
statistical difference (see Figure 2; Table 5). The results demonstrate the 
slight exhibition Chinese MTI students feel towards translation 
technology. To put it in another way, MTI students in China still feel 
inhibited or experience some anxiety when trying to learn and use 
translation technology. This finding is in line with the previous studies 
suggesting the cognitive resistance encountered by students when 
engaging with TTT (O’Brien, 2012; Ehrensberger-Dow and 
O’Brien, 2015).

The mean value of the first-order indicator ATT reports 4.180 
(SD = 0.625), statistically different from the test values 4 and 5 (see 
Table 5). Combined with the descriptive analysis of the above 4 second-
order constructs, we  could tentatively conclude that Chinese MTI 
students’ overall attitudes towards translation technology are slightly 
positive. Right now, they perceive translation technology to be slightly 
effective for translation and are slightly mindful of it; they are only 
slightly influenced by their teachers and still feel inhibited when trying 
to learn and use it.

5.2. Structural relations between students’ 
TM, FWS and ATT

RQ2 seeks to explore the structural relations between students’ 
translation mindsets (TM), future work self (FWS), and their attitudes 
towards translation technology (ATT). As illustrated above, to answer 
this question, participants were asked to rate their agreement or 
disagreement with 26 statements on the 6-point ATTS, TMI, and FWSS 
in the combined questionnaire. With the data collected, we  first 

conducted data screening and preliminary descriptive statistics using 
SPSS 22. Then, a two-step SEM approach (confirmatory factor analysis 
of the measurement model and structural equation modeling of the 
structural model) was employed using AMOS 26 for the structural 
analysis and hypotheses testing (Anderson and Gerbing, 1988).

5.2.1. Preliminary descriptive analysis
A total of 123 responses were collected from grade 2021 MTI 

students in the selected universities. The collected data were first 
screened and cleaned. One hundred and eight valid responses were 
maintained for data analysis.

Table  6 shows each construct’s minimum, maximum, means, 
standard deviations, variance, skewness, and kurtosis. Their Skewness 
and Kurtosis values all fall within the recommended range, suggesting 
that the normality assumption was satisfied (Kim, 2013). Their means 
range between 3.718 (SD = 0.948) and 4.574 (SD = 0.796), all scoring 
below 5. To be  specific, AETT has the highest mean value 
(4.574 ± 0.796), followed by MTT (4.568 ± 0.721), FWSE 
(4.321 ± 0.923), GTM (4.245 ± 0.900), TI (3.963 ± 1.080), ETT 
(3.830 ± 0.954), FWSS (3.775 ± 1.017), and FTM (3.718 ± 0.948), 
respectively. These descriptive statistics indicate that students’ overall 
responses to ATT, TM, and FWS are not that positive. The relatively 
low ratings of all the constructs likely illustrate the motivational 
antecedent role of translation mindsets and future work self in 
students’ attitudes towards translation technology.

5.2.2. Measurement model assessment
Prior to the structural modeling, CFA (confirmatory factor analysis) 

was adopted to assess the quality of the measurement model. All eight 

FIGURE 2

Means and one-sample t-test results of four ATT second-order constructs. *p<0.05; **p<0.01; ***p<0.001.

TABLE 5 Descriptive statistics and one-sample t-test results of ATT constructs.

ATT constructs Means SD Skewness Kurtosis
One sample 
t-test (test 
value = 4)

One sample 
t-test (test 
value = 5)

AETT 4.574 0.796 −0.420 0.248 0.000 0.000

TI 3.963 1.080 −0.384 −0.277 0.722 0.000

ETT 3.830 0.954 0.013 −0.360 0.067 0.000

MTT 4.568 0.721 −0.433 0.461 0.000 0.000

ATT 4.180 0.625 0.363 0.403 0.003 0.000
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constructs were examined regarding their reliability, convergent validity, 
and discriminant validity (Kline, 2015). The reliability and validity 
results of the measurement model are shown in Tables 7, 8.

Table 7 reports the results of the reliability and convergent validity 
of the measurement model. As shown in it, values of composite 
reliability (ranging between 0.749 and 0.873) and Cronbach’s Alpha 
(ranging between 0.739 and 0.868) of the eight constructs are all above 
the recommended threshold of 0.7, indicating good reliability. 
Additionally, factor loadings of all items are between 0.604 and 0.896, 
all higher than the acceptable criterion of 0.6. All average variance 
extracted values exceed 0.5, except for the construct of AETT and GTM 
(both 0.499, very close to the minimum level). According to Fornell and 
Larcker (1981), it is still acceptable if the construct AVE is between 0.4 
and 0.5, but its composite reliability is higher than 0.6. Hence, the 
convergent validity is adequate in the current study. Table 8 displays the 
correlation matrix and discriminant validity results. As demonstrated, 
ranging from 0.713 to 0.812, all the constructs’ AVE square root values 
are higher than their corresponding correlation coefficients with other 
constructs. These results prove that the discriminant validity is 
statistically present.

Taken together, the values of all indicators in this study meet their 
recommended criteria. Hence, the overall reliability and validity of the 
measurement model are confirmed and validated.

5.2.3. Structural equation modeling
To explore the structural relations between students’ translation 

mindsets (TM), future work self (FWS), and their attitudes towards 
translation technology (ATT), the hypothesized research model 
(Figure  1) was tested by AMOS 26. As seen in Figure  1, students’ 
motivational factors TM and FWS were considered to be the predictors 
of all the four sub-constructs of their ATT (AETT, TI, ETT, and MTT). 
All potential paths were incorporated into the hypothesized model. As 
illustrated above, five indices were chosen to assess the model fit 
according to the previous studies (Bagozzi and Yi, 1988; Kline, 2005, 
2011; Lin, 2011; Byrne, 2013). The initial SEM results revealed a good 
fit: x2/df was 1.373 (< 3); GFI was 0.802 (> 0.8); AGFI was 0.789 (close 
to the recommended 0.8); CFI was 0.906 (> 0.9); and RMSEA was 0.059 
(< 0.08). The initial results also suggested that eight out of 16 path 
coefficients were statistically significant with a value of p less than 0.05. 
On this basis, we removed all the non-significant paths and tested the 
modified model again. SEM results of the modified model are presented 
in Tables 9–11 and Figure 3.

Table 9 shows the fit indices of the modified model. All values of the 
indices fall within the acceptable range: x2/df = 1.375 (<3), GFI = 0.806 
(>0.8), AGFI = 0.798 (very close to the acceptable level of 0.8), 

CFI = 0.907 (>0.9), and RMSEA = 0.059 (<0.08). Hence, the modified 
model also shows an excellent fit for the data.

Parameter estimates of the path analysis are reported in Table 10. As 
manifested in it, growth translation mindsets and future work self-
salience positively influence AETT, indicating their role in encouraging 
students’ positive belief in the effectiveness of translation technology for 
translation. Growth translation mindsets and future work self-
elaboration positively impact ETT, implying their utility in alleviating 
students’ inhibition and anxiety when learning and using translation 
technology. Growth translation mindsets and future work self-salience 
positively predict MTT, suggesting their value in arousing students’ 
awareness to apply translation technology critically and creatively. 
Moreover, the results also indicate that growth translation mindsets 
positively correlate with students’ teacher influence, whereas fixed 
translation mindsets negatively associate with it. Comparatively, growth 
translation mindsets, the individual intrinsic motivator in translation 
learning, exert the most decisive positive impact upon both AETT, TI, 
ETT, and MTT.

Table  11 presents the results in another way, displaying the 
corresponding regression weights of translation mindsets and future 
work self separately. Results regarding translation mindsets showcase 
that growth translation mindsets positively and significantly predict 
students’ attitudes towards the effectiveness of translation technology 
(Std. = 0.278, p = 0.02), teacher influence (Std. = 0.485, p < 0.001), 
exhibition to translation technology (Std. = 0.622, p = 0.002), and 
mindfulness about translation technology (Std. = 0.433, p = 0.009). 
Additionally, fixed translation mindsets are negatively and significantly 
related to students’ teacher influence (Std. = −0.335, p = 0.005). As for 
future work self, future work self-salience positively and significantly 
predicts students’ attitudes towards the effectiveness of translation 
technology (Std. = 0.268, p = 0.012) and mindfulness about translation 
technology (Std. = 0.371, p = 0.013). Furthermore, future work self-
elaboration is positively and significantly related to students’ exhibition 
to translation technology (Std. = 0.302, p = 0.044). Thus, generally 
speaking, our initial hypotheses of their structural relations are partially 
supported in this study. Finally, the modified structural model of 
correlations between students’ translation mindsets, future work self, 
and attitudes towards translation technology is validated and presented 
in Figure 3.

6. Discussion

Through a questionnaire-based survey, the current study seeks to 
describe students’ ATT in the Chinese MTI context and explore how the 

TABLE 6 Descriptive analysis of each construct.

Constructs Minimum Maximum Means SD Variance Skewness Kurtosis

AETT 2.330 6.000 4.574 0.796 0.633 −0.420 0.248

TI 1.000 6.000 3.963 1.080 1.166 −0.384 −0.277

ETT 1.670 6.000 3.830 0.954 0.911 0.013 −0.360

MTT 2.670 6.000 4.568 0.721 0.520 −0.433 0.461

GTM 1.000 6.000 4.245 0.900 0.811 −1.017 1.463

FTM 1.250 6.000 3.718 0.948 0.900 −0.218 −0.319

FWSS 1.670 6.000 3.775 1.017 1.034 −0.026 −0.943

FWSE 1.000 6.000 4.321 0.923 0.851 −1.033 1.531

https://doi.org/10.3389/fpsyg.2023.1122612
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Tian et al. 10.3389/fpsyg.2023.1122612

Frontiers in Psychology 10 frontiersin.org

TABLE 9 Model fit indices.

Fit indices Value Standard Results

X2/df 1.375 < 3 (Hayduk, 1987; Kline, 2005) Good

GFI 0.806 >0.8 acceptable; >0.9 good (Bagozzi and Yi, 1988; Kline, 2011) Acceptable

AGFI 0.798 >0.8 acceptable; >0.9 good (Kline, 2011) Very close to acceptable

CFI 0.907 >0.9 (Bagozzi and Yi, 1988; Kline, 2005) Good

RMSEA 0.059 <0.08 (Byrne, 2013) Good

motivational factors TM and FWS are related to it. Based on the results 
analyzed above, the following discussions are presented.

Regarding RQ1, the empirical data reveal slightly positive attitudes 
towards translation technology for Chinese MTI students. This result 
might be attributable to several reasons. First, students’ trust towards 
translation technology is still in question. Given its increasing 
incorporation into the industry and education, MTI students in China 
have already realized the importance of learning to use it. However, they 
may still be concerned about some TT flaws: for instance, producing 
various errors and unnatural expressions, impeding the selection 
efficiency, or undercutting their creativity, etc. (Briggs, 2018; Liu et al., 
2022; Rico and Gonzalez Pastor, 2022). These mixed perceptions may 
contribute to their belief that translation technology is only slightly 
effective for their translation, and they should be cautious of it. While 
failing to develop adequate “analytical, synthetic and holistic thinking” 
in the process (He and Tao, 2022), they are only slightly mindful of it so 
far. Second, China still lacks adequate qualified TTT teachers. Only 
8.04% were adept in translation technology in the Chinese MTI context 
in 2018 (Wang et al., 2018). This gap might result in the limited influence 
exerted by teachers on their students. Another probable explanation is 
the cognitive tensions between student translators and computers 
(O’Brien, 2012). Most MTI students (including those in China) do not 
regard themselves as technology savvy, and they may bear some 
resistance against those computer programs seeming to be far detached 
from their traditional translation and language learning (Krüger, 2021). 
Thus, they may still feel inhibited when learning and using translation 
technology. In general, these findings add to the existing literature that 
elucidates students’ low appreciation for translation technology (Man 
et al., 2020) and that call for cultivating proactive attitudes towards it 
(Gaspari et al., 2015). Therefore, more attention should be paid to its 
antecedents, or rather the individual motivational factors underlying 
students’ ATT. That is why RQ2 was established.

RQ2 explores the structural relations between two individual 
motivational factors and ATT. As shown in Figure 3, regarding the 
relationship between TM and ATT, the results indicate that growth 

TABLE 7 Reliability and convergent validity results.

Constructs Items
Cronbach’s 

alpha
Factor 

loadings
CR AVE

AETT AETT1 0.862 0.702 0.749 0.499

AETT2 0.73

AETT3 0.687

TI TI1 0.854 0.796 0.858 0.668

TI2 0.831

TI3 0.824

ETT ETT1 0.753 0.618 0.759 0.515

ETT2 0.777

ETT3 0.747

MTT MTT1 0.781 0.664 0.756 0.508

MTT2 0.698

MTT3 0.685

GTM GTM1 0.793 0.69 0.799 0.499

GTM2 0.753

GTM3 0.741

GTM4 0.635

FTM FTM1 0.739 0.668 0.803 0.511

FTM2 0.675

FTM3 0.742

FTM4 0.604

FWSS FWSS1 0.868 0.722 0.873 0.698

FWSS2 0.878

FWSS3 0.896

FWSE FWSE1 0.862 0.812 0.862 0.676

FWSE2 0.796

FWSE3 0.858

TABLE 8 Discriminant validity results.

Constructs MTT ETT TI AETT FWSE FWSS FTM GTM

MTT 0.713

ETT 0.294 0.718

TI 0.311 0.373 0.817

AETT 0.63 0.213 0.471 0.706

FWSE 0.364 0.06 0.252 0.335 0.822

FWSS 0.468 0.225 0.369 0.436 0.541 0.835

FTM −0.052 −0.162 −0.312 −0.045 −0.004 0.224 0.715

GTM 0.466 0.37 0.396 0.362 0.328 0.406 0.115 0.706

Square roots of AVE are presented in bold on diagonals.
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translation mindsets positively associate with students’ attitudes towards 
the effectiveness of translation technology, teacher influence, exhibition 
to translation technology, and mindfulness about translation technology. 

These findings complement the extant literature that espouses the 
facilitating role of growth mindsets in developing positive beliefs about 
technology-mediated learning (Zarrinabadi et al., 2022). The potential 
explanations are as follows. First, students with growth translation 
mindsets believe their translation competence is malleable and could 
be enhanced through hard work. Such people may give more value to 
translation technology and probably learn and use it well as they think 
that their well-intended efforts in this regard would improve their 
translation. Also, more knowledge and experience could lead to more 
useful perceptions of translation technology (Yang and Wang, 2019). 
Second, as proved by past studies, growth mindsets positively predict 
students’ learning motivation (Zarrinabadi et al., 2022), engagement 
with teachers (Blackwell et al., 2007), and self-efficacy (Bai and Guo, 
2021). Thus, with stronger motivation in learning translation technology 
and utilizing it for improving translation, students who endorse growth 
translation mindsets are more likely to go beyond studying the mere 
technical procedures and become critical and mindful of it. 
Understandably, in the whole process, they would be more influenced 
by their teachers. In other words, teachers’ encouragement and 
enthusiasm for TTT also play a significant role in defining their 
ATT. Furthermore, given the positive correlations between growth 
mindsets and self-efficacy (Bai and Guo, 2021), it seems reasonable that 
students with growth translation mindsets tend to be more confident 
and resilient and feel less anxious about learning translation technology. 
Notably, the path coefficients of growth translation mindsets are more 
significant than those of others, implying that growth translation 
mindsets are the strongest predictor for all ATT components. Therefore, 
from the motivational perspective, it can be concluded that growth 
translation mindsets can operate well to encourage students to develop 
more positive attitudes towards translation technology.

In addition, the study results also reveal that fixed translation 
mindsets negatively predict teacher influence on students’ ATT. The 
possible reason is that students who believe their translation competence 
is unchangeable might not be  easily affected by others, including 
teachers. However, contrary to our expected hypotheses, the results do 
not show any significant link between fixed translation mindsets and 

TABLE 10 Parameter estimates of path analysis.

Causal 
path

Unstd. S.E. C.R. P Std. R2

AETT←GTM 0.269* 0.116 2.321 0.02 0.278 0.213

AETT←FWSS 0.193* 0.077 2.506 0.012 0.268

TI←GTM 0.628*** 0.169 3.709 *** 0.485 0.378

TI←FTM −0.443** 0.159 −2.786 0.005 −0.335

ETT←GTM 0.52** 0.164 3.165 0.002 0.622 0.34

ETT←FWSE 0.233* 0.115 2.018 0.044 0.302

MTT←GTM 0.312* 0.12 2.607 0.009 0.433 0.462

MTT←FWSS 0.199* 0.08 2.497 0.013 0.371

Unstd. = non-standardized estimate; S.E. = standard error; C.R. = critical ratio; 
Std. = standardized estimate; *p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 11 Regression weights.

Unstd. S.E. C.R. P Std.

Mindsets

GTM AETT 0.269* 0.116 2.321 0.02 0.278

GTM TI 0.628*** 0.169 3.709 *** 0.485

GTM ETT 0.52** 0.164 3.165 0.002 0.622

GTM MTT 0.312** 0.12 2.607 0.009 0.433

FTM TI −0.443** 0.159 −2.786 0.005 −0.335

Future work self

FWSS AETT 0.193* 0.077 2.506 0.012 0.268

FWSS MTT 0.199* 0.08 2.497 0.013 0.371

FWSE ETT 0.233* 0.115 2.018 0.044 0.302

*p < 0.05, **p < 0.01, ***p < 0.001.

FIGURE 3

The modified structural model for relations between students’ TM, FWS and ATT.
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students’ attitudes towards the effectiveness of translation technology, 
exhibition to translation technology, and mindfulness about translation 
technology. This is somewhat surprising because these findings 
contradict the core assumptions of the mindset theory and run counter 
to the existing study that has confirmed the negative role of fixed 
mindsets in students’ attitudes towards technology-mediated learning 
(Zarrinabadi et al., 2022). Such inconsistency might be explained like 
this: students with fixed translation mindsets may not like to do 
translation by themselves as they believe that their translation 
competence cannot be changed through it. In this sense, such individuals 
may find some value in translation technology as it can help them to 
produce fast translations or even fully replace their human work. 
Correspondingly, for such students, translation technology’s energy-
saving and fast production properties might also lead to less defensive 
and more mindful perceptions. Hence, the unsupported hypotheses 
imply a kind of fake positive ATT potentially existing among students 
with fixed translation mindsets. More efforts should be rendered for 
careful distinction.

As for the relations between FWS and ATT, the results show that 
future work self-salience positively influences students’ attitudes towards 
the effectiveness of translation technology and mindfulness about 
translation technology, while future work self-elaboration only positively 
predicts students’ exhibition to translation technology. This is probably 
because that students with a salient representation of their future work 
aspirations are better conscious of the substantial relevance of translation 
technology in the translation workplace. Increasing awareness in this 
respect would lead to more effective perceptions. This also indicates that 
such individuals are more willing to embrace translation technology and 
regard learning as a significant part of future career preparation. In such 
a sense, they would have higher self-awareness to be a mindful and 
critical TT user. These findings generally echo several studies that 
advocate future work self as an essential psychological strength in 
students’ technological learning (Tucker, 2014; Ardies et  al., 2015; 
Taghizadeh and Hajhosseini, 2021). Nevertheless, the correlations 
between future work self-salience, students’ teacher influence, and 
exhibition to translation technology are weak. There are two possible 
explanations for these results. First, future work self-salience represents 
an aspect of self-concept, motivating proactive future-oriented behaviors 
mainly through individuals’ self-recognition of discrepancies between 
the current and the future (Strauss et al., 2012; Taber and Blankemeyer, 
2015). This strong self-concept might hardly evoke teacher influence. 
Meanwhile, future work self-salience denotes the clarity of one’s future 
aspiration, suggesting that only clear future representation cannot 
alleviate students’ anxiety in learning and using translation technology. 
That is to say, in terms of enhancing students’ exhibition to translation 
technology, only knowing about its importance for a future career may 
not be adequate, and concrete planning or actions might also be needed. 
The only supported hypothesized link between future work self-
elaboration and students’ exhibition to translation technology could 
serve as another evidence to interpret this viewpoint. Overall, from the 
motivational standpoint, future work self-salience and elaboration, both 
crucial predictors for different ATT components, can stimulate students’ 
positive attitudes towards translation technology in a collective and 
complimentary manner.

To sum up, the findings and discussions reported in the study 
unveil the considerable facilitating effect of growth translation mindsets 
and indicate the urgent need for relevant pedagogical thinking and 
research in the TTT context. Moreover, attention should be paid to 

distinguishing the fake positive ATT potentially brought by fixed 
translation mindsets. Efforts should also be  made to activate both 
future work self-salience and future work self-elaboration to fully play 
the antecedent role of future work self in developing students’ 
positive ATT.

7. Implications

The current study examines Chinese MTI students’ ATT and two 
motivational antecedents in relation to it. It has important implications 
for TTT in both theoretical and pedagogical ways.

Theoretically, the findings help to reveal two new motivational 
antecedents that could shape students’ ATT. Specifically, we  have 
uncovered the theoretical value of translation mindsets and future work 
self as motivational resources for positive attitudes towards translation 
technology. By integrating them into the ATT model, this study offers a 
detailed account of how and why growth translation mindsets, fixed 
translation mindsets, future work self-salience, and future work self-
elaboration associate with the four ATT components. Such student-
centered research could present a novel perspective in the TTT domain, 
which primarily focuses on the course design itself: individual factors 
play a vital role in students’ learning and adoption of translation 
technology. All these might offer some theoretical implications for 
future TTT studies.

Pedagogically, the empirical findings have crucial implications for 
teaching translation technology in the following respects. In the Chinese 
MTI context, students’ overall attitudes towards translation technology 
are slightly positive. In such a sense, it is significant to help them to 
develop positive attitudes.

First, given the dominant effect of growth translation mindsets on 
all ATT components, changing students’ fixed translation mindsets and 
encouraging growth mindsets could be an efficient way to improve their 
ATT. Teachers could employ growth mindsets interventions to promote 
students’ growth translation mindsets and, consequently, their attitudes 
towards translation technology. For instance, in their teaching of 
translation or translation technology, teachers could follow the mastery-
oriented approach, emphasizing efforts rather than ability, and stressing 
process instead of outcomes (Sato and Csizer, 2021). To this end, 
teachers could use self-referenced assessment (Ames, 1992), namely, 
evaluating students’ progress with reference to their own development, 
and avoid unnecessary comparison. In addition, teachers could guide 
students to set attainable and specific developmental goals. Fulfilling 
such goals could allow students to feel a sense of agency (Zarrinabadi 
et  al., 2022). Teachers could give more praise and feedback to the 
students and encourage them to elaborate on their thoughts, for 
instance, through reflective essays (Cheung, 2019). Besides these, there 
are multiple other pedagogical strategies that teachers could 
further explore.

Second, given the weak correlations observed between FMT and 
AETT, ETT, and MTT, teachers must be mindful of the kind of fake 
positive attitudes that potentially exist among students with fixed 
translation mindsets. The unsupported hypotheses suggest that these 
students might appreciate the fast-production or human-work-replacing 
value of translation technology as they are reluctant to translate by 
themselves. Thus, there is a need to raise students’ awareness that human 
beings are always the center of translation production, and translation 
technology is meant to assist rather than replace human translation 

https://doi.org/10.3389/fpsyg.2023.1122612
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Tian et al. 10.3389/fpsyg.2023.1122612

Frontiers in Psychology 13 frontiersin.org

(Vieira, 2019; Rico and Gonzalez Pastor, 2022). In doing so, when 
teaching translation technology, teachers should focus on the paradigm 
of machine-assisted human translation instead of human-assisted 
machine translation.

Furthermore, as future work self is confirmed to influence students’ 
attitudes towards translation technology directly, it is also necessary to 
cultivate a salient and elaborate future work self for them. Specifically, 
future work self-salience could be enhanced through future-oriented 
initiatives: specialized translation career counseling and career 
development programs could be made available to students (Lu, 2020). 
Teachers could create a supportive workplace atmosphere for translation 
technology learning. More importantly, teachers should encourage 
students to think about their future translation careers, pay attention to 
the discrepancy between their current and future self, and strengthen 
their awareness and control of future career development. Future work 
self-elaboration could be strengthened through specific future-oriented 
guidance: efforts could be made to guide students to sort out future 
career goals and learn about corresponding planning. There is also a 
need to give students a sense of breaking down their career goals and 
relating them to their everyday life and study activities (Ling et  al., 
2022). Additionally, both future work self-salience and elaboration can 
be  upgraded through the career-oriented TTT approach, such as 
simulating real-work scenarios (Alcina et al., 2007), engaging students 
in authentic translation projects (He and Tao, 2022), considering how 
professionals perform (Song and Cheung, 2019; Ma and Cheung, 2020; 
Wu et  al., 2021), enhancing ties with the industry, and integrating 
translation technology into other core translation courses (Bowker and 
Marshman, 2010). All of these could bring students closer to the real 
professional environment and allow them to know about the latest 
application of translation technology in the workplace. Consequently, 
all these could help students to be salient and elaborate about their 
future careers and, in turn, more willing to learn and use 
translation technology.

8. Conclusion

Despite the growing interest in TTT research, there is still little 
scholarship on students’ attitudes towards translation technology. 
Through a questionnaire-based survey, this study intended to fill this 
gap by describing students’ overall attitudes towards translation 
technology in the Chinese MTI context and exploring how translation 
mindsets and future work self are related to it. There are several 
significant findings.

First, the results indicate that students’ overall attitudes towards 
translation technology are slightly positive in the Chinese MTI context. 
So far, they perceive translation technology to be slightly effective for 
translation and are slightly mindful of it. They are slightly influenced by 
teachers and still feel inhibited when learning and using it. Besides, the 
results also reveal that growth translation mindsets positively associate 
with students’ attitudes towards the effectiveness of translation 
technology, teacher influence, exhibition to translation technology, and 
mindfulness about translation technology, while fixed translation 
mindsets only negatively predict students’ teacher influence. Likewise, 
future work self-salience positively influences students’ attitudes towards 
the effectiveness of translation technology and mindfulness about 
translation technology, while future work self-elaboration positively 
predicts students’ exhibition to translation technology. Among them, 

growth translation mindsets are the strongest predictor for all ATT 
components. Taken together, this study has validated the role of 
translation mindsets and future work self in students’ attitudes towards 
translation technology. This could provide theoretically meaningful 
evidence for the student-centered line of research in the TTT domain. 
These findings could also offer practical pedagogical implications for 
improving students’ ATT: employing growth mindsets interventions to 
promote students’ growth translation mindsets, being mindful about the 
kind of fake positive attitudes potentially existing among students with 
fixed translation mindsets, and cultivating a salient and elaborate future 
work self for students through career development programs, specific 
future-oriented guidance and career-oriented TTT approach.

Nevertheless, a few limitations must be noted for future research. 
Firstly, the study is limited to a small student group within a single 
context. Only one hundred and eight grade 2021 MTI students from 
three Chinese universities participated in this research. A larger sample 
size involving more than one grade of students from diverse contexts 
may complement the present findings and provide more profound 
results. Secondly, the study only relied on self-reported data from a 
questionnaire-based survey. The self-report results in the current 
research are only exploratory. Measuring ATT and its motivational 
antecedents through various data sources (like observations, 
experiments, and interviews) will present a more valid view. Thirdly, 
since the study used purposive sampling, a non-probability sampling 
method, generalizations of the findings to the whole population might 
be  a problem. Fourthly, students’ attitudes towards translation 
technology might change over time, and the study failed to consider this 
variable. Therefore, a longitudinal and comparative study may 
be conducted to exploit the impact of changes in time on students’ ATT 
and the potential variables. Fifthly, this study only surveyed students’ 
attitudes towards the umbrella term of translation technology. 
Translation technology has various categories. Future research could 
focus on its specific sorts. In addition, the study only examined two 
motivational antecedents in relation to students’ ATT. Other 
motivational factors potentially predicting ATT deserve more scholarly 
attention in further studies.

The current research contributes to TTT literature in several ways. 
This study, which is descriptive and exploratory, represents an initial 
effort to examine students’ attitudes towards translation technology and 
its structural relations with two of its motivational antecedents. The 
results also emphasize the need to survey further the intersections 
between ATT and the individual motive system. In sum, this study could 
serve as a baseline for broader investigations of the human factors 
associated with students’ translation technology learning and use, which 
is currently under-researched in TTT.
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