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Abstract

STEM education in Vietnam is prioritized, yet effective learning may be difficult for students attending
transnational universities. The purpose of this study is to examine the self-regulated learning
experiences of STEM undergraduate students attending a collaborative transnational university in
Vietnam. Challenges included English language instruction and STEM-specific terminology. Despite
barriers to their learning, students describe strategies for navigating their learning process. Strategies
included extensive rereading of the material, using Google to look up new terms/ideas or to translate
words, asking instructors for translation, and reviewing online resources. Implications for practice
include instructors providing more detailed feedback and guidance and leveraging technology use for
learning.

Keywords: Vietnam, transnational education, STEM, self-regulated learning, undergraduate
students

Introduction

Vietnam is unique in that there is a high demand for higher education yet the government has a
limited infrastructure to support the demand (Ashwill, 2006). As a result, the Vietnamese government
has invested in the creation of “new model universities,” using partnerships with foreign countries and

institutions to supply the demand for quality higher education (World Bank, 2017). Part of the national
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strategy places an emphasis in producing skilled workers to contribute to the country’s economy as a
way to increase skills, particularly in science, technology, engineering, and maths (STEM) fields. As a
result, STEM education is prioritized because of the belief that STEM training and education can develop
high-quality human resources for Vietnam through the K-12 to higher education pipeline (Nguyen &
Dang, 2019).

Effective STEM education is critical, as various factors influence the experiences of
undergraduate STEM majors. For instance, lectures tend to be less successful means for students to
obtain STEM material than active learning (Freeman et al., 2014; Smith et al., 2014) while self-
motivation and institutional policies can play a role in a student’s ability to keep moving forward
(Cromley et al., 2016). In addition, various achievement gaps are often noted for minoritized groups in
the STEM fields (Gonzalez & Kuenzi, 2012). Each of these challenges makes STEM education seemingly
more difficult for students to gain and maintain interest in the STEM fields of study.

Another major factor in learning can be the language barriers between scientific community and
the language of instruction. This scientific language, often full of English-based scientific jargon, can
make it difficult for learners to translate and communicate across cultural barriers. In some cases, it
might even lead to cultural identity conflict (Hwang, 2013). For students at transnational universities in
Vietnam, they face the additional challenges of instruction conducted completely in English and
considerable teaching by short-term foreign faculty. Despite the difficulties, Viethamese students
choose to attend transnational universities because of perceived benefits of English language instruction
and low cost for an international degree (Yao & Garcia, 2018). Thus, understanding factors that
contribute to undergraduate student learning in STEM will illuminate the classroom needs of students at
transnational institutions. The purpose of this study is to examine the self-regulated learning
experiences of STEM undergraduate students attending a collaborative transnational university in
Vietnam. We seek to answer the question, “How do STEM undergraduate students engage in self-
regulated learning at a Viethamese transnational university?”

Student Learning in Vietnam

Vietnam is attempting to reach a global higher education standard (Nguyen, 2011), especially in
STEM fields. Students proficient in STEM fields demonstrate strengths such as developing creative and
logical thinking, possessing outstanding learning and working capacities, and being able to develop soft
skills more. As a result, the Vietnamese Ministry of Education and Training (MOET) is now attempting to
develop the curriculum of high schools and organizing teaching activities and methods in accordance

with STEM contents (Nguyen & Dang, 2019).



The emphasis on STEM education has also permeated the higher education sector in Vietnam.
The Viethamese government has expanded higher education offerings in the past 20 years, resulting in a
massification of higher education providers to meet the demands of students (Dao, 2015). Part of the
strategy for improving higher education outcomes includes an emphasis in producing skilled workers to
contribute to the country’s economy. However, skills from recent graduates are not matching the needs
of the developing science and technology economy. Transnational universities, all of which partner with
foreign countries such as Germany, France, and Japan, play a critical role in developing the skills of the
future workforce in STEM. These transnational universities conduct instruction in English, seek to use
active learning strategies, and employ foreign faculty for teaching (Yao & Collins, 2018).

There has been little scholarship that specifically examines the benefits or challenges to the use
of English in transnational STEM classrooms. Mazak and Herbas-Donoso (2014) discussed STEM learning
in multilingual contexts and found that “there is nothing inherently scientific about English that should
favor it over the use of any other language” (p. 30). According to Wilkins and Urbanovic (2014), TNHE
use of English as a lingua franca is more pervasive due to “wide[ly] held assumption” (p. 2) that the only
way to legitimize TNHE programs is to teach in English. Yet, some institutions opted to utilize
host/partner nation language instruction due to concerns regarding quality of instruction due to a lack
of proficiency at the university level by both student and faculty (Wilkins & Urbanovic, 2014). However,
TNHE institutions not using English language instruction will require “a clear rationale and benefit to
students of studying in a language other than English” (Wilkins & Urbanovic, 2014, p. 13) in order to be
successful. This rationale is challenged by the fact that English is being pervasively deemed the
“language of science” (Mazak & Herbas-Donoso, 2014) in contexts that find educators and students
utilizing translanguaging and code-switching (Bahous et al., 2014) to implement curricula. According to
Mazak and Herbas-Donoso (2014), translanguaging is used when multi-lingual speakers use multiple
languages to communicate in complex multi-lingual contexts. Code-switching is the practice of multi-
lingual speakers switching between multiple languages in a spoken context. For education this may
include a lecture, or even a single statement by a student.

Practices of requiring and implementing English instruction on an institutional or national level
may lead to difficulties in student learning. Yao, Garcia, and Collins (2019) found that the use of English
as the operating language at transnational universities provided both challenges and opportunities for
student learning. Challenges included the use of technical jargon and difficulties communicating with
faculty. However, students used strategies such as collaborative learning and supplemental resources to

navigate the English language barriers (Yao & Collins, 2018; Yao et al., 2019). Yet despite challenges,



Vietnamese students viewed English language development as a way to contribute to their
employability post-graduation (Yao & Tuliao, 2019).
Conceptual Framework: Self-Regulated Learning

Self-regulated learning was used as a framework to understand the way students responded to
the challenges of what they perceived as a barrier to learning STEM concepts within an English-instruction
context. As a meta-construct, self-regulated learning is defined as a process whereby learners actively set
learning goals, and flexibly guide and monitor their cognition, motivation, and behaviors within learning
contexts to ensure success (Singer & Bashir, 1999; Pintrich, 2000). Students are described to be self-
regulated if they are meta-cognitively, motivationally, and behaviorally active participants in their own
learning process (Zimmerman, 1989). Prominent models of self-regulated learning (e.g., Zimmerman,
1989; Pintrich, 2000) focus on how cognition, meta-cognition, motivation, and context affect the learning
process (Saks &Leijen, 2014). Specifically, Zimmerman (1989) considered three common components that
existed across most self-regulated learning perspectives: 1) purposeful learning strategies used by students
to improve academic achievement, 2) self-monitoring and feedbacking of both own performance and
strategy effectiveness, and 3) motivational and self-efficacy beliefs that result from, or are influenced by,
the type of self-regulatory strategy or response in a socio-environmental context.

In higher education contexts, self-regulated learning offers a way to understand individual
differences in learning among students, including diverse strategies in delivering modes of learning, such
as the use of technology (Cassidy, 2011). Previous research in educational contexts provide guidance on
the implementation of self-regulated learning, including the creation of enabling environments that
foster students’ learning strategy development with growing emphasis on technology as a tool for self-
regulated learning and positive self-efficacy in goal achievement (Cassidy, 2011). Additionally, Lin (2019)
studied self-regulated learning strategies among international and ESL college students majoring in both
STEM and non-STEM fields. She found that these students were motivated to learn specific and
advanced knowledge and skills. When they try to avoid making learning mistakes, it demotivates them
to using deeper self-regulated learning strategies. The socio-environmental context was also significant.
Students try hard to succeed because failure is seen as a financial and social disappointment for their
families back home, and students who are found to be more competitive than their peers were willing
to study with classmates more often.

Methods
We utilized a single case study methodological approach for this study. Single case study

research is most applicable when a researcher is interested in studying one thing or group (Stake, 1995).
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Additionally, single case studies allow researchers to question existing and new theoretical relationships,
which provides a deeper understanding of the case. While we were most interested in hearing about
student experiences and how they may offer insight into the STEM learning experiences at a Vietnamese
transnational university, the institution’s context played a significant role in shaping the research design
of this study. Therefore, the institution served as the case, using Vietnam Transnational University (VTU)
as a pseudonym. Students were our units of analysis as they provided perspectives on what factors
contribute to their STEM learning at a collaborative transnational university. The findings from this
current study are from a larger study in which we questioned how students engage in the learning
process at collaborative transnational universities in Vietnam, which included graduate students in social
sciences and STEM.
Insitutional Context

To understand the institutional context of our site, we collected institutional data by conducting
a keyword search and selection of documents from the college’s websites. We specifically reviewed the
institutional websites to provide an understanding of how VTU supports students learning within STEM.
This data was then analyzed following Bowen’s (2009) recommendations for document analysis.VTU is
public university established in Hanoi, Vietnam in 2009, and collaboratively funded by both the
Vietnamese and the French government. VTU offers eight bachelor’s degrees, which follows the
European model of three years for graduation. Courses are taught primarily by short-term French
instructors who “fly in” to teach two week courses. The mission of VTU is “to provide high quality human
resource in Science and Technology serving for the development of research and technology transfer,
for the demand of socio — economic development of Vietnam and at the same time making all efforts to
become an excellent research-oriented University in Viethnam, reaching the regional and international
standards.”
Data Sources

Selection of participants was a result of purposeful sampling. Purposeful sampling strategies are
“based on the assumption that the investigator wants to discover, understand, and gain insight and
therefore must select a sample from which the most can be learned” (Merriam & Tisdell, 2016, p. 96).
Recruitment emails were sent to eligible participants, which included all current students enrolled at
VTU. Semi-structured interviews were conducted in person with ten undergraduate students at VTU.
Using semi-structured interviews provided the opportunity to ask follow-up or clarifying questions
related to participants’ specific and unique experiences in their respective graduate program (Glesne,

2010). Participants were able to share thoughts on their specific graduate programs, including feedback
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on faculty and their motivation to attend VTU. All communications, including solicitation emails,
interviews, and consent materials, were all conducted in English. Because English was not participants’
primary language, the interviewers ensured ample time for participants to review printed consent forms
and would clarify any unfamiliar terms. In addition, during interviews, interviewers took care to avoid
the use of jargon and allow time for reflection.

Four of the participants identified as women, and the representation of grade level included first
year (3), second year (3), and third year (4) students. Each interview lasted approximately 60 minutes
and was conducted in English. Interviewing participants was the most appropriate mode of inquiry
because it helped us learn about their experiences and allowed for their lived experiences to emerge
(Charmaz, 2001). As a result of our participants’ broad range of interests and experiences, we have been
able to collect rich data, which has increased the trustworthiness of the data collected (Glesne, 2010).

Gathered data from each individual interview was organized and transcribed on an ongoing
basis, including details on dates, pseudonyms, and any other notes that the first author took during and
after the interviews. Examples of interview questions include: “Tell me what you were looking for in a
university prior to starting in your current program” and “What do you think are the benefits of
attending VTU instead of another university in Vietham?” Although the researcher had some pre-
determined interview questions, she allowed for conversation to emerge naturally and asked follow-up
guestions when appropriate.

Participants were encouraged to select their own pseudonyms to be used instead of their real
names. The decision to do so with this study comes from the research group’s belief that the
designation of pseudonyms is a discreet form of power exertion (Guenter, 2009). Often in international
research, the selection of pseudonyms anglicizes or indirectly removes the cultural identity of
participants (Kvale, 1996), which the researchers sought to avoid throughout the interview process.
Data Analysis

Coding and analysis was conducted by a team of researchers after the first author returned to
the United States. When coding, we made categories that were based on the research questions and
conceptual framework from which we interpreted emerging themes (Rossman & Rallis, 2003). We
utilized deductive coding, which includes a “start list” (Miles et. al., 2014, p. 81) based on this study’s
interview protocol and conceptual framework. We first searched for broad categories and then
developed themes that emerged from the participants’ experiences. Themes were coded by identifying

appropriate phrases that related to our themes.
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After concluding first cycle coding, we moved on to second cycle coding, which is “a way of
grouping those summaries into a smaller number of categories, themes, or constructs” (Miles et. al.,
2014, p. 86). We organized the first cycle codes by clustering them under common themes or patterns
that emerged from the interviews. This was an iterative process of reflecting and clustering codes into
code categories. We continuously refined the pattern codes until we felt the final codes were
representative of the participants’ experiences.

Findings

Participants shared their experiences that were distilled down to two specific themes related to
learning and engagement: the simultaneous navigation of English language and STEM concepts and
strategies for learning at transnational universities. Participants shared their experiences with using
English in their STEM classrooms. For many of the participants, English had been learned at a young age,
generally around grade three. Their English skills were developed enough to meet the required basic
English skills for admittance at their university. Typically, the reading and writing of English are tested
while speaking and comprehension of English were not included in the tests.

Challenges of Undergraduate STEM Education At a Transnational University

Students often noted challenges in the classroom with their English, whether it be from
instructors lack of English proficiency or from their own translation challenges. Gia shared, “At first, | can
still understand them. | just find it really uncomfy to hear them pronouncing words incorrectly, and it’s
quite frustrating at first, but then I just try to push it apart, ignore it and focus on the important things.”
Duong provided more insights on his own translation challenges, stating,

So, the slide English, and the teacher also recommend some textbook in English. So we have to learn

by this textbook. And some course the teacher also suggest us to learn from the online course. So we

have to listen to that course. And many subject in university, we have to do the work because the
presentation, and it is only in English, so we have to learn this for presentation.

Many participants described their challenges with utilizing English in courses that were STEM-
heavy in topics. For example, Hat, a third-year Pharmacological, Medical and Agronomical Biotechnology
(PMAB) major, summed up the difficulties, saying, “To be an English environment with little my own
language here, that is challenging. | know this also a barrier to learning science, because we had a double
barrier.” This additional language of scientific or mathematic terms was challenging for the participants. In
addition to the language challenges, the university emphasized a STEM culture that was new to many
participants. Ghoster shared with us that the focus was on science when he said, “So I'd say this is a

science university, science college, so it focus more on knowledge about the science than language.”



13

Ghoster, a second-year student in Space and Applications (SA), described his professor who
“used to say when you study science, no matter about the English, it also kind of language,” which
illustrates the complexities of learning science. Sherlock, a second-year student in Renewable Energy
(RE), similarly found challenges in his STEM classes. He stated that “in courses, there’s a lot of new
terminology” and as a result, he “need to start to be familiar with the new terminology in the class so
that | can maybe overcome it easier,” but the intersection of learning new terms as a non-native English
speaker proved to be difficult in classes.

Zimy, a first-year biology major, shared the reality of this barrier:

Sometime our student here think that, said that how English has destroyed their science dream

because it’s very hard to translate back and back to English again. And the teacher in our school

try as much as they can to reduce. They try to explain every word in English so we don't have to

translate it into Vietnamese.
Repetition of the learning challenges was noted. Most participants, even those who felt more proficient
with English, found this simultaneous navigation of language to be difficult. For some other students, their
studies at this transnational university were their first real venture into the English language. Naly, a
second-year Advanced Materials Science and Nanotechnology (AMSN) major, was asked what her biggest
challenge was at her university. Her biggest challenge was using English in the classroom because “I just
study it last year. | do not focus on it when | was young, so now | have to study and | feel that this is hard.”
Thus, in addition to learning new content in classes, Naly had to navigate the complexities of language.

Participants also struggled with the timeline involved in the course structure at the transnational
university. Many courses are shorted in terms of length of time and the material is taught in a very
intense format. Hat shared that one of his courses was only one week long. In his opinion, “It’s too
short. We would like to extend it to two weeks, maybe they can convey all the knowledge to us in such a
longer span of time.” This challenge arises for the transnational university when faculty from the partner
countries fly in to serve as lecturers for a short period of time. Sally, a third year Advanced Material
Science and Nanotechnology student, shared her thoughts on the difficulties “to learn all, everything, in
one week and then do the exam. However, for us, our lecturer said that we can do all the course in one
week but if we have further answer, just give her an email.”
Strategies for Self-Learning to Overcome Challenges in STEM

Ghoster described his process for understanding his professors’ lectures at home when he has
difficulty with comprehension while in class. He “just take key words and | re-skim at home. It’s kind of

way to understand the lecture. I'm not able to understand the words the teachers say when | in class so |
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see the keyword and | read the slide at home.” This process, as reported by Ghoster, takes a lot of time
and interestingly, he would learn new words but not be able to translate them into his own native
language. “I know the words mean something, but | don’t in Vietnamese,” which may prove to be
difficult with future application.

Many participants described the importance of technology in their learning experiences. As
Larry, a first-year student in PMAB, matter-of-factly stated, “everybody Googles.” This sentiment was
repeated by almost every participant in this study. Larry would study on his own and while writing
papers, he “sometimes to the internet and find some picture to help” so that way, he “can understand
this more.” Another example of using the internet included Hat, who utilized Google because he found
that “it is not interesting to have to hear lecturers talking all the time in class.” Rather, he found much
benefit by going online and finding “many different alternatives.” He was able to search for and find
lecture videos, which allowed him to be “exposed to new ideas.” He spoke extensively on the benefits of
viewing outside sources on his learning. Link Noisyboy, a third-year biotechnology major, said

| can research, | can talk with, | can chat with my teacher and | will learn, | will read articles many

times. In the first time, | maybe cannot understand what the article say when we learn what we

learn when we read the article many times and we can understand and understand the word,

one by one.

In essence, these participants had created their own learning strategies for a complex issue.
These strategies could be boiled down to: extensive rereading of the material, using Google to look up
new terms/ideas or to translate words, asking the Vietnamese instructors for a translation, listening to
online courses, and more. Students at this university had not only recognized their largest challenge, but
had adapted to overcome it. They had a vested interest in doing so as many of them had globalized
career goals in STEM industries.

Discussion and Implications for Practice

The students in this current study have a variety of language barriers to overcome in order to
have a successful educational outcome. These barriers include the traditional challenges related to
learning in a second, non-native language. In addition, this study has provided the researchers with
some insight into the challenges these students are facing as they must also learn and navigate the
nuances of the languages of science and mathematics. Knowing that STEM terms have their own
universal meanings and applications, these transnational students have expressed that STEM is like an
additional language they must learn to speak and understand, which is reflected in Mazak and Herbas-

Donoso’s (2014) study.
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Students referred to the English language as an additional learning barrier in addition to the
STEM jargon, specifically as something they had to overcome in order to be successful students. This
unforeseen obstacle was noted by several students and became a theme among this population of
transnational students which was reflected in previous studies (Yao & Collins, 2018; Yao et al., 2019; Yao
& Tuliao, 2019). Many of the students self-taught STEM terms through personal research or contextual
cues. They used whatever resources they could gather to make sense of the STEM terms not just in
English, but also translated into their native language to have a stronger sense of the meaning. Their go-
to method was often Google, but they used images, videos, and text to help make the connections. The
course materials were often read multiple times, and occasionally the instructors were directly asked for
the translations to these STEM terms. Overall, students moved beyond relying on lectures for learning
the nuances of course material, as demonstrated in previous studies on STEM learning (Freeman et al.,
2014; Smith et al., 2014).

The challenges with learning were not viewed by the students as roadblocks, but simply as
acknowledgments to their transnational system of learning. They recognized that STEM terms were
universal and did their best to understand them in both languages. However, this part of their education
was very much a self-taught concept, including the use of self-monitoring and motivation for academic
achievement (Zimmerman, 1989). Because instructors did not appear to emphasize teaching these STEM
terms as part of the classroom material, a great majority of overcoming the learning challenges was
performed outside the classroom. The use of technology greatly assisted students in their self-regulated
learning (Cassidy, 2011) as evidenced by the use of Google and other online resources.

STEM education has gained attention on an international level, yet rarely is the role of language
discussed in student learning. More importantly, there is limited attention between the intersection of
learning a new scientific language and students’ non-native language of English. Thus, this study
contributes to understanding how transnational universities can foster student learning and
engagement in STEM courses, particularly at the intersection of navigating multiple languages and
contexts. Although situated at a single site in Vietnam, this particular study may be used as a foundation
for further studies on transnational STEM universities in Southeast Asia, after careful consideration of
contextual and cultural differences. Thus, understanding factors that contribute to undergraduate
student learning in STEM will illuminate the classroom needs of students at many transnational
institutions.

This research provides valuable insights on the learning barriers that exist for undergraduate

STEM students learning at a Vietnamese transnational university. In connection with self-regulated
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learning (Zimmerman, 1989), potential implications for this study include engaging learning through
strategies that strengthen students’ proficiency in English, providing essential feedback that build
students’ performance, and incorporating technological savvy strategies and modes of learning into the
curriculum. Despite English being a requirement for entry into transnational universities, many students
struggle with aspects of English (e.g., writing, reading, and/or speaking) once in the classrooms.
Although some instructors recognize the language barriers that exist, instructors need to develop
tangible strategies to ensure that students are able to learn and navigate these complex barriers inside
of the classroom. This should include providing students with tips and resources that can be
incorporated into their study regimen at home.

Balancing learning English and STEM concepts can also be extremely difficult for students at
transnational universities. Our participants described how they often had to juggle learning STEM
concepts and English with little to no assistance. While students taking initiative to gain skills in English
and STEM is important, due to the nature and swiftness of transnational education, faculty members
should also consider how they can make learning English and STEM concepts more plausible. This can
include providing students with detailed feedback on assignments, projects, and group work to ensure
that they have a clear understanding of course concepts. Instructors should also consider the ways in
which they can provide encouragement to students who are struggling with English and STEM concepts.
This could include simple things such as encouraging and praising students who make progress
throughout the course.

Technology, such as the internet, was an extremely beneficial learning tool for our participants.
Several participants referenced how they found alternative lectures and videos that helped them
understand course materials. Because technology was so important to many of our participants learning
experience, our recommendation is that transnational universities and instructors find innovative ways
to incorporate technology into classroom learning. Overall, the development of technology in the
classroom by creating videos and online lectures would assist students who may have challenges
grasping course materials and jargon.

Limitations and Recommendations for Future Research

There are a few limitations associated with this research that future studies of similar topics
should consider and address. First, the participants were contacted and located through emails, so only
those responding were able to be selected for the study. Only ten students responded and agreed to
participate in face-to-face interviews, which made the sample size rather small. Accordingly, future

empirical studies of self-directed learning of STEM students should employ multiple sampling techniques
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in order to enlarge the sample size. In addition, researchers can select STEM students from a few more
transnational universities in one country to enrich collected information and thus diversify research
results. Also, comparative and international research on STEM students’ self-directed learning can be
conducted with data collected from transnational universities in two or three different countries in
Southeast Asia.

Second, because the language used in the interviews was English, which is not interviewees’
native language, some of them could not fully express their ideas due to the limitation of their foreign
language proficiency. In this regard, this may adversely influence the reliability of the findings to a
certain extent. Yet as a way to mitigate this limitation, we gave participants the opportunity to review
their interview transcripts yet few chose to do so.

Third, the time spent on the research site was limited. Therefore, future researchers should
spend more time on the field site to observe the participants’ learning context and develop “trust and
cooperation” (DeWalt & DeWalt, 2002, p. 40). Perhaps an ethnographic study would elicit deeper
meaning making of and by the participants. In doing so, we may receive additional nuances about the

students’ experiences.
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