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Abstract

As an increasing number of international students are studying in English-speaking
universities, there has been growing interest in exploring the factors and complexities
that impact international students’ academic achievement and adaptation during their
studies. The present study aimed to investigate how international students adapt to new
academic environments in US universities by exploring the relationships between self-
determined motivation, beliefs about classroom assessments, the use of self-regulatory
learning strategies, and academic performance based on self-determination theory. To
examine international students’ learning experiences, 321 international Asian undergrad-
uate students at a large research-intensive midwestern university participated in an online
survey. Structural equation modeling was conducted to test the proposed model. The
findings demonstrated that self-determined motivation in courses led to adaptive beliefs
about classroom assessments, which promoted a variety of self-regulatory learning
strategies, including shallow and metacognitive strategies. Metacognitive learning strat-
egies were significantly related to students’ academic performance. This study allows us
to better understand how Asian international students adapt to US academic environments
through their motivation to learn, perspectives about classroom assessments, and learning
strategies across different academic disciplines at the university level.
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Introduction

As an increasing number of international students are studying in English-speaking universi-
ties, their unique and significant contributions have been recognized (Li et al. 2010). Interna-
tional students not only bring significant economic benefits to universities but also add
linguistic, social, and cultural diversity (Ecochard and Fotheringham 2017; Phakiti et al.
2013; Wu et al. 2015). As a result, there has been growing interest in exploring the factors
and complexities that impact international students’ academic achievement and adaptation
during their studies (e.g., Andrade 2006; Gu et al. 2010; Wu et al. 2015). The extant literature
suggests that the adjustment process is not linear or passive, but rather transitional, transfor-
mational, and multifaceted (Gu et al. 2010; Rienties et al. 2012). To be successful in their
academics and to adjust successfully to university life, international students require not only
English language proficiency but also other personal and environmental factors that influence
international students, including motivational beliefs, cognitive skills, and social engagement
or relationships (Andrade 2006; Macgregor and Folinazzo 2018; Martirosyan et al. 2015;
Phakiti et al. 2013).

Research has shown that international students from Asian countries have greater adjust-
ment difficulties than international students from non-Asian countries (Abe et al. 1998; Wu
et al. 2015). The existing literature has noted that students from Asian countries encounter
considerably more academic and social difficulty than non-Asian international students or
other student groups do, due to linguistic and cultural barriers (Abe et al. 1998; Andrade 2006;
Leong 2015; Rienties et al. 2012; Wu et al. 2015). In order to help this group, the largest
international student population that struggles the most to adjust to US universities (Abe et al.
1998), there is a need to focus on Asian international students’ unique academic integration
during the transition to US universities. However, there is little evidence-based literature about
how these students’ motivational beliefs, cognitive beliefs, and learning skills contribute to
their academic adjustment during this transition. Considering that students’ beliefs regarding
motivation and assessment have a significant association with their learning approaches,
understanding students’ motivational beliefs and perspectives about assessment will provide
important insight into their learning approaches during the adjustment process in higher
education. The present study investigates the relationships between Asian international stu-
dents’ self-determined motivation, beliefs about classroom assessments, and uses of self-
regulatory learning strategies regarding their academic adaptation to US universities.

Literature review
International students’ academic adjustment and learning strategies

Asian international students encounter unique adjustment challenges during their transition to
US academic environments. The challenges that these students frequently mention include
academic challenges due to a lack of English proficiency or language barriers, the formation of
social relationships with peer group students or faculty, and familiarization with new ways of
teaching and curriculum differences (Banjong 2015; Poyrazli et al. 2002; Poyrazli and
Grahame 2007; Wu et al. 2015). Among the many challenges that impact students’ academic
adjustment, the most prominent one may be a lack of language proficiency and communication
skills, which can affect students’ social and academic performance (Chen 1999; Olivas and Li
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2006). Language skills and academic integration are associated with international students’
academic performance (Andrade 2006; Martirosyan et al. 2015; Olivas and Li 2006;
Ramburuth 2001; Rienties et al. 2012). Asian international students who are familiar with a
one-way communication style may not be familiar with discussion skills or the dialogic
characteristics of US classroom environments (Holmes 2004). Similarly, difficulties with
language anxiety and a lack of confidence can impede students’ participation in classroom
activities (Robertson et al. 2000).

However, the extant literature suggests that although the challenges caused by language
barriers can affect academic learning, they are not the only obstacle to academic success
(Macgregor and Folinazzo 2018). Researchers have pointed out that motivation, academic self-
efficacy, social engagement, and the adoption of adaptive learning approaches are critical
factors that can affect international students’ academic integration (Andrade 2006; Martirosyan
et al. 2015; Poyrazli et al. 2002). Motivation and self-regulation as well as language profi-
ciency can play key roles in influencing students’ academic performance (Phakiti et al. 2013).
In particular, international students’ approaches to learning can reflect their engagement in
learning, which leads to academic success (Sakurai et al. 2014).

In general, approaches to learning, including surface learning and deep learning, have been
widely examined in the existing literature (Biggs et al. 2001; Entwistle and McCune 2004;
Hay 2007). A surface learning approach refers to students’ attempts to memorize and
reproduce informational content without deep understanding or elaboration, or rote learning
(Dolmans et al. 2016; Garcia et al. 2015). On the other hand, a deep learning approach
involves understanding the learned content and constructing an in-depth understanding of it
(Entwistle et al. 2003). Students who take a deep learning approach try to understand what is
being studied; integrate new knowledge with their background knowledge, structure, and
relate ideas; and evaluate their understanding (Biggs et al. 2001; Entwistle and McCune
2004; Dolmans et al. 2016). Students’ use of deep learning approaches has been associated
with other positive regulatory and cognitive strategies, as well as higher academic grades than
those received as a result of the use of shallow approaches (Everaert et al. 2017; Heikkild and
Lonka 2006; Platow et al. 2013; Sakurai et al. 2014). In particular, students’ application of
metacognitive strategies leads to students’ deep learning process. When students begin to
employ metacognitive learning strategies, they experience less difficulty understanding con-
cepts than they had when they focused on memorizing facts; thus, deep learning strategies
improve students’ performance and motivation (Cook et al. 2013).

The literature on international students’ learning approaches has shown inconsistent find-
ings regarding the impact of students’ approaches to learning (e.g., Kember 2009; Ramburuth
and McCormick 2001; Sun and Richardson 2012). Recently, several studies criticized the
stereotype that Asian international students tend to adopt a more surface-level learning
approach than Western students. For example, Ramburuth and McCormick (2001) disproved
stereotypical claims suggesting that Asian international students rely on surface approaches to
learning. Their findings showed that, although international students from Asian countries
showed higher use of surface learning strategies, their overall approaches to learning were not
different from those of Western students. Richardson and Sun (2016) mentioned in their
review that this stereotype about Asian international students was not based on empirical
evidence because rote learning is generally related to poor learning outcomes, while Chinese
international students have been shown to outperform their domestic counterparts (Kember
and Watkins 2010). In addition, while one study found that Chinese students were less likely
than Western students to use a deep learning approach, the results showed no significant
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difference between Western students and Chinese students in terms of the use of a surface
learning approach (Sun and Richardson 2012).

Addressing the contradictory findings about international students’ learning approaches,
Sakurai et al. (2014) explained that students’ selected learning approaches may stem from their
varying different early educational learning environments rather than from their own charac-
teristics. Kember (2009) also commented that, since there are intense family and societal
pressures regarding academic performance for international students, these contextual pres-
sures might impact international students’ approaches to learning. Thus, Asian international
students’ reliance on a surface learning approach can be interpreted as a result of contextual
factors rather than their inherent characteristics (Kember 2009). For international students who
are experiencing challenges in a foreign environment, a highly demanding workload may
prompt them to choose a surface approach; thus, they may adopt more techniques, such as rote
learning that pertain to a surface approach (Sakurai 2009). The increasingly inconsistent
findings regarding international students’ learning approaches suggest that further investiga-
tion is needed to study what kind of environmental or personal factors may affect their learning
approaches during their transition to US universities. More studies need to be conducted to
comprehend the dynamics of Asian students’ learning experiences in academic environments
(Abe et al. 1998).

Moreover, little is known about international students’ self-regulated learning strategies that
lead to the deep learning processes and what types of learning approaches are associated with
international students’ academic adaptation. There are many factors that can cause variability
in learning strategies across a range of disciplines, and the characteristics of different groups of
students may contribute to variability in learning strategies across courses (Nijhuis et al. 2008).
In this study, based on the tenet of self-determination theory tenet suggesting that supportive
learning environments promote students’ self-determined motivation, we focus on the vari-
ability in Asian international students’ learning processes, which involves motivation to learn,
perception of assessment, and students’ self-regulated learning strategies. This study aims to
examine how international students’ motivational beliefs and cognitive learning strategies
affect their academic performance.

Beliefs about assessment and learning approach

In relation to students’ learning approach, recent research has shown that students’ beliefs
about assessment are significantly associated with their learning approach. A recent study
examined students’ perspectives on assessment through interviews and surveys and found that
students had various perspectives and beliefs about assessments (Cho et al. 2020). There is a
growing body of literature examining the relationships between students’ adaptive perceptions
of assessment and their approaches to learning and other learning outcomes (e.g., Brown and
Hirschfeld 2008; Cho et al. 2020; Dorman and Knightley 2006; Peterson and Irving 2008).
Research on assessment suggests that how students perceive assessments is linked to their
learning approaches (Struyven et al. 2005). One study showed that perceptions of the quality
of teaching and appropriateness of the assessment were the strongest predictors of students’
use of a deep learning approach (Lizzio et al. 2002). Moreover, adaptive perceptions of
assessment were closely related to students’ self-regulation in their learning (Brown 2011).
In addition, researchers have found a strong relationship between students’ adaptive
perceptions and positive learning outcomes. Adaptive beliefs about assessment have been
found to be more positively associated with good academic performance than nonadaptive
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beliefs about assessment (Brown and Hirschfeld 2008; ‘Otunuku et al. 2013; Peterson and
Irving 2008). However, although studies of students’ perceptions have reported consistent and
statistically significant associations between adaptive beliefs and academic achievement, much
less is known about how these perceptions are mediated by actual students’ practices or
learning strategies. Furthermore, most studies have been conducted with domestic students
in secondary education contexts, not with international students at the university level. Thus,
investigating international students’ perspectives about assessment will provide important
insight into their learning approaches in higher education.

Based on previous research, we hypothesized that international students’ adaptive beliefs
about assessment practices may be associated with desirable learning behaviors such as the use
of a deep learning approach. In particular, how students view assessments has been related to
students’ self-regulated learning (Brown 2011; Cho et al. 2020; Paris and Paris 2001).
Students’ beliefs about assessment may help them take responsibility for their own learning,
sustain their efforts, be aware of their learning processes, and reflect on their learning
approaches and outcomes, which are the main characteristic of self-regulated learning (Paris
and Paris 2001). Thus, adaptive beliefs about assessment are assumed to be associated with
deep learning approaches rather than with surface learning approaches. Understanding Asian
international students’ perspectives about assessment and learning strategies will provide
crucial clues regarding their academic adjustment.

Self-determined motivation

Another crucial indicator of Asian international students’ adjustment is their motivational
beliefs related to learning (Andrade 2006). The current study is guided by self-determination
theory (SDT; Deci and Ryan 1985, 2002), which is a conceptual framework explaining
individual motivation that is increasingly used in diverse disciplines. SDT proposes that
individuals’ behavioral regulation during a task can be intrinsically motivated, extrinsically
motivated, or amotivated. These motivational regulations can vary depending on the extent to
which they are self-determined (autonomous). SDT suggests that the extent to which individ-
uals participate in various activities, exert effort, and persist in various tasks can be classified
along a continuum of self-determination (Deci and Ryan 2002; Ryan and Deci 2000). The
most self-determined type of regulation is intrinsic motivation, which refers to behaviors
performed out of pure enjoyment or pleasure, whereas amotivation, which represents a lack
of any type of motivation, lies at the opposite end of the continuum (Ryan and Deci 2017).
There are four types of extrinsic motivation that are situated between intrinsic motivation and
amotivation: integrated, identified, introjected, and external regulation (Deci and Ryan 2000).

Specifically, according to Deci and Ryan (2000, 2002), these regulations can be explained
as follows. Intrinsically motivated behaviors are those that an individual enjoys. These
behaviors are performed purely for the enjoyment that is derived from engaging in the activity
or task. Intrinsic motivation is the strongest form of self-determination. Extrinsically motivated
behaviors can be categorized based on four different types of behavioral regulation: integrated,
identified, introjected, and external regulation (Deci and Ryan 1985; Ryan and Deci 2000).
Integrated regulation refers to the extent to which individuals choose to perform behaviors to
harmonize the self. These behaviors are regulated for instrumental reasons, so they are
extrinsically regulated, but they are still located at the higher end of the self-determination
continuum. Integrated regulation represents the most self-determined form of extrinsic moti-
vation and the culmination of the internalization process. Identified regulation refers to the
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extent to which individuals identify with the outcomes of their behaviors and value the
behaviors performed. Although these behaviors are not necessarily enjoyable, people perform
them because they are valued and do not feel external pressure to engage in them. Identified
regulation is considered a self-determined form of regulation. Introjected regulation underlies
behaviors that are partially internalized, but not fully self-determined. Under introjected
regulation, individuals perform a task to gain social approval or self-worth or to avoid internal
pressure or negative feelings, such as feelings of guilt. External regulation controls behaviors
through external sources such as rewards, fear of punishment, or pressure from significant
others. Finally, amotivation refers to the absence of any type of motivation. It is characterized
by a lack of belief that the task can result in the desired outcomes. Thus, the self-determined
types of regulation (autonomous motivation) include intrinsic, integrated, and identified
regulation, whereas the non-self-determined types of regulation (controlled motivation) in-
clude introjected regulation, external regulation, and amotivation (Ryan and Deci 2017).

Guided by SDT, recent work has highlighted the importance of self-determined motivation
in students’ learning (e.g., Thegersen-Ntoumani and Ntoumanis 2006). The different types of
motivational regulation can directly or indirectly explain a wide range of behavioral, cognitive,
and affective outcomes (Vallerand 1997). In the extant self-determined motivation literature,
researchers have investigated the relationship between students’ motivation and academic
achievement (e.g., Burton et al. 2006; Joe et al. 2017). Employing the same SDT tenets,
research has shown that students’ self-determined motivation has a positive relationship with
desirable learning outcomes such as engagement, self-regulation, improved performance, and
perseverance (Burton et al. 2006; Chirkov et al. 2007; Noels et al. 2000; Thegersen-Ntoumani
and Ntoumanis 2006; Vallerand 1997). When students exhibit self-determined motivation in
classroom tasks, they are more likely to participate in tasks and engage in classroom activities
(Ryan and Deci 2017).

Despite these attempts to apply the SDT principles in diverse contexts, a research gap
remains regarding international students’ motivation and their adjustment during their transi-
tions to US universities.

Consistent with recent work that points to the role of self-determined motivation (e.g., Yang
et al. 2018), the current study proposes that international students’ self-determined motivation
may shape their adaptive beliefs about classroom assessments, which, in turn, may contribute
to their use of self-regulated learning strategies and eventually their academic performance as a
learning outcome.

The present study

Our study focuses on how international students adapt to a new academic environment.
Considering the important role of students’ motivation in the learning process, specifi-
cally self-determined motivation from the SDT perspective, we are interested in how
students’ motivations to learn are related to their experiences of a new academic
environment, acknowledging that international students may encounter many academic
challenges during their transition to US universities. Additionally, we are interested in
exploring how these motivations affect students’ adaptive learning perceptions (i.e.,
adaptive beliefs about assessment) and learning behaviors (i.e., learning strategies) and
what type of learning approach would enhance international students’ academic perfor-
mance. We hypothesize that international students’ successful academic adaptation can
be represented by their course grades.
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The purpose of the present study is to explore how international students adjust to US
universities by investigating the relationships between self-determined motivation, beliefs
about classroom assessments, and the use of self-regulatory learning strategies. This study is
guided by the following research questions, and the hypothesized model presented in Fig. 1:

1. Does self-determined motivation relate to international students’ adaptive beliefs about
course-based assessments, self-regulated learning strategies, and academic performance?

2. How do adaptive beliefs about assessment relate to students’ self-regulated learning
strategies?

3. Do specific learning strategies relate to international students’ academic performance?

In the SEM model, we examine the relationships (a) between motivation and adaptive
beliefs about assessment, (b) between adaptive beliefs about assessment and the use of self-
regulatory learning strategies, and (c) between the use of self-regulatory learning strategies and
academic performance. We also test the indirect effects of these variables on the outcome
variables. Considering the limited role of shallow strategies in higher education, we hypoth-
esize that metacognitive approaches to learning are more positively related to students’
academic performance than to shallow strategies.

Method
Participants

The participants were 321 Asian international undergraduate students at a large research
intensive midwestern university where most students are white American undergraduate. To
explore international students’ perceptions of learning and learning approaches, a project
invitation email was sent through the registrar office to students on the campus who were
registered as “Asian international students.” Those who agreed to participate were invited to
complete the online survey in the middle of the 2016 fall semester.

Of the participants, 51.4% were male and 48.6% were female. Approximately 28.7% of the
participants reported being freshmen, 25.9% reported being sophomores, 24.9% reported
being juniors, and 20.6% reported being seniors. Additionally, approximately 42.4% of the
participants were majoring in engineering and technology, 12.5% were majoring in liberal arts

Shallow
Strategies

Self- Adaptive
Determined Beliefs about GPA
Motivation Assessments

Meta-cognitive
Strategies

Fig. 1 Hypothesized structural model
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majors, 22.7% were majoring in science and math, 14.3% were majoring in business, and
8.1% were majoring in other fields. Additionally, approximately 19.1% of the participants
reported having been in the USA or other English-speaking countries for less than 1 year,
22.6% reported 1 to 2 years, 18.2% reported 2 to 3 years, 18.2% reported 3 to 5 years, and
approximately 21.9% reported more than 5 years. Table 1 shows the participants’ demo-
graphics and profiles.

Measures

The following measures were used to examine the relationships between self-determined
motivation, beliefs about assessment, different types of learning approaches, and academic
performance: the Situational Motivation Scale (SIMS; Guay et al. 2000), Beliefs about
Assessment Scale (Cho et al. 2020), and Motivated Strategies for Learning Questionnaire
(MSLQ; Wolters et al. 2005).

Table 1 Demographic profiles (N=321)

Category N %
Gender Female 165 514
Male 156 48.6
Academic year Freshman 92 28.7
Sophomore 83 259
Junior 80 249
Senior 66 20.6
Major Engineering & Technology 136 424
Liberal Arts 40 12.5
Science & Math 73 22.7
Business 46 14.3
Others 26 8.1
Duration in the US or Less than 1 year 61 19.1
English-speaking countries 1-2 years 72 22.6
2-3 years 58 18.2
3-5 years 58 18.2
More than 5 years 70 219
TOEFL Scores
Reading 1-10 3 1.0
11-15 4 1.3
1620 30 9.9
21-25 124 40.8
26-30 143 47.0
Listening 1-10 1 0.3
11-15 3 1.0
1620 34 11.1
21-25 128 42.0
26-30 139 45.6
Speaking 1-10 1 0.3
11-15 6 2.0
16-20 43 14.1
21-25 172 56.6
26-30 82 27.0
Writing 1-10 1 0.3
11-15 6 2.0
16-20 37 12.2
21-25 152 50.2
26-30 107 353
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SIMS (Guay et al. 2000)

To measure students’ self-determined motivation, the SIMS was used. The SIMS contains six
subscales: intrinsic, integrated, identified, introjected, external, and amotivated regulation. In
this study, the participants were asked to indicate the reasons why they took the course that
they had indicated in the introduction of the survey. The SIMS consists of 18 items answered
on a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree). To reflect students’
perceptions of self-determination, a self-determination index (SDI) was calculated by
weighting the different motivation subscales. Each subscale score was multiplied by an
assigned weight according to its position on the self-determination continuum (Levesque
et al. 2004; Ryan and Connell 1989; Vallerand 1997). For the calculation of the overall
SDI, the following formula was used: (intrinsic motivation*3) + (integrated regulation*2) +
(identified regulation *1) — (introjected regulation*1) — (external regulation®*2) —
(amotivation*3). The SDI scores were then summed to calculate an index of self-determina-
tion. The alpha coefficients for intrinsic, integrated, identified, introjected, external, and
amotivated regulation were .89, .80, .82, .85, .80, and .82, respectively, in the current study.

BAS (Cho et al. 2020)

The BAS is a comprehensive instrument to assess students’ adaptive beliefs about assessment
and captures students’ general adaptive beliefs about assessment; the BAS was developed
based on the results of semi-structured interviews with undergraduate students in which
students’ perceptions about assessments were gathered and previous research (Brown 2011;
Brown and Hirschfeld 2008; Dorman and Knightley 2006; Peterson and Irving 2008). The
BAS is composed of 26 items that are grouped into four subscales: benefit for learning,
authenticity, consistency with learning objective, and fairness. The benefit for learning sub-
scale measures the extent to which students believe that assessments benefit their learning and
increase their engagement-related learning behaviors. The authenticity subscale refers to
students’ beliefs that assessments are related to and reflect real-life situations. The consistency
with learning objectives subscale measures the extent to which students believe that they are
tested on what they learned in class. Finally, the fairness subscale refers to the extent to which
students believe that assessments reflect their actual skills and efforts and that they have a fair
opportunity to accomplish diverse assessment tasks. The participants indicated their agreement
with the statements on a 5-point scale ranging from 1 (disagree) to 5 (agree). The Cronbach’s
alpha for the four factors were .92, .88, .83, and .85, respectively.

MSLQ (Wolters et al. 2005)

To assess the use of self-regulatory strategies, the cognitive and metacognitive strategy
subscales were adapted from the learning strategy subscale of the latest version of the MSLQ
(Wolters et al. 2005). To capture the use of self-regulated learning in more detail, items related
to shallow strategies (4 items) and metacognitive strategies (12 items) were used in this study.
Strategies that focus on rehearsal are referred to as shallow strategies (e.g., I practice saying the
material to myself over and over), while strategies that include planning, reviewing, and
evaluating are referred to as metacognitive strategies (e.g., When I become confused about
something I’m reading for this class, I go back and try to figure it out) (Ahmed et al. 2013).
The items are scored on a seven-point, Likert-type scale ranging from very untrue (1) to very
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true (7). The Cronbach’s alpha for shallow strategies and metacognitive strategies were .61,
and .58, respectively.

Academic performance

Students self-reported their final grades with letter values from A+ (4.0) to D/F (0.0) for the
courses that they referenced to complete the survey. Students’ grades from assessments are a
crucial and valid indicator of their learning because assessments function as a snapshot of
students’ understanding of a concept and their ability to apply it appropriately. In addition,
students’ grades provide crucial information on how much and how accurately students have
gained knowledge from the target course. Therefore, students’ grade can be better represented
as a successful academic adaptation rather than students’ perceived adjustment.

Procedures

We used a convenience sampling strategy to send the project invitation email to international
students who were registered as “Asian international undergraduate student” on campus via the
registrar’s office. Those who were interested in participating in the project had access to an
online survey in the middle of the semester that measured their motivational beliefs, adaptive
beliefs about assessment, and use of self-regulated learning strategies. In the survey introduc-
tion, students were directed to indicate the most important course in their respective major
fields and answer the survey questions accordingly. Students were also asked to report their
grade in the indicated course.

Overview of analysis

Structural equation modeling (SEM) was conducted to test the model proposed in Fig. 1. SEM
allowed us to test the theoretical fit of the hypothesized model based on SDT. All analyses were
conducted using Stata 13. The parameters were estimated using maximum likelihood estimation.
The various types of motivation proposed by SDT, adaptive beliefs about assessment, shallow
strategies, and metacognitive strategies were treated as latent variables. Based on the nature and
dimensionality of the items, this study used parcels of items as variables in the SEM procedures
(Little et al. 2002). For example, self-determined motivation was calculated by an SDI (Levesque
et al. 2004; Ryan and Connell 1989; Vallerand 1997), and three parcels were used for the SDI in the
SEM model. For adaptive beliefs about assessments, four parcels were used to represent each factor
as indicators.

Results

Table 2 shows the descriptive statistics, and Table 3 presents the correlations among all constructs
included in the hypothesized model. The hypothesized model depicted in Fig. 1 was tested with the
assumption that adaptive beliefs about assessment influenced by self-determined motivation would
be associated with self-regulated learning strategies and would eventually promote international
students’ academic performance. The hypothesized model represented the data well: x2(71)=
204.98, p <.001; comparative fit index (CFI)=.93; Tucker-Lewis index (TLI)=.91; standardized
root mean square residual (SRMR) = .07; root mean square error of approximation (RMSEA) = .08.
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Although the CFI was lower than .95, overall, the indices suggested an acceptable model fit. The full
SEM model is depicted in Fig. 2.

Students’ self-determined motivation was a significant positive predictor of their adaptive
beliefs about assessment (3 =.57, p<.001). The variable adaptive beliefs about assessment
was significantly and positively associated with both learning strategies: shallow strategies
(p=.39, p< .001) and metacognitive strategies (3 =.55, p<.001). However, only
metacognitive strategies were positively significantly associated with academic performance
(B=.89, p=.03).

Table 4 presents the direct, indirect, and total effects and their significance levels in the
SEM model. Self-determined motivation had a direct effect on adaptive beliefs about assess-
ment, while this motivation had a significant indirect effect on shallow strategies (3 =.22),
metacognitive strategies (3 =.32), and academic performance ({3 =.12). Self-determined mo-
tivation was predictive of adaptive beliefs about assessment, both learning strategies through
indirect effects, and international students’ academic performance through indirect effects. In
addition, adaptive beliefs about assessment had a significant indirect effect on academic
performance as well (3 =.21).

Based on these findings from the SEM analysis, we highlight the following results: For RQI,
self-determined motivation was significantly associated with international students’ adaptive beliefs
about course-based assessments, self-regulated learning strategies, and academic performance.
Regarding RQ2, students’ adaptive views about assessment were positively associated with both
learning strategies, even shallow strategies. For RQ3, regarding which specific learning strategies are
related to international students’ academic performance, it was found that only metacognitive
strategies were related to international students’ academic performance.

Discussion
Motivation, adaptive beliefs about assessment, and self-regulated learning

The current study aimed to identify the factors that contribute to international students’
academic adaptation and to understand their unique academic adaptation process within the

Table 2 Descriptive statistics (N=321)

Variable M SD Minimum Maximum
Intrinsic Regulation 4.59 1.40 1.00 7.00
Integration 5.18 1.16 1.00 7.00
Identification 5.24 1.14 1.00 7.00
Introjection 3.80 1.55 1.00 7.00
External Regulation 5.10 1.34 1.00 7.00
Amotivation 2.69 1.42 1.00 7.00
Benefit for Learning 3.87 .68 1.00 5.00
Authenticity 3.60 .84 1.00 5.00
Consistency with Learning Objectives 3.98 .80 1.00 5.00
Fairness 3.78 .82 1.00 5.00
Shallow Strategies 4.58 1.14 1.00 7.00
Metacognitive Strategies 4.83 1.07 1.00 7.00
GPA 3.26 0.87 0.00 4.00

GPA is demonstrated as grade letter values
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Fig. 2 Structural equation model. All solid line path coefficients are significant, while the dotted line path
coefficient is nonsignificant at p <.05

SDT framework. Students’ motivation in class is a strong contributor to their persistence,
engagement, and effort regulation (Ryan and Deci 2017). Consistent with the recent literature
that highlights the role of self-determined motivation (e.g., Yang et al. 2018), the current study
proposed that international students’ self-determined motivation toward courses would pro-
mote their academic adjustment through other adaptive learning variables during their transi-
tion to US universities. These relationships were tested in the current study, with a focus on
Asian international students. The current findings provide theoretical and practical
implications.

First, from a theoretical perspective, this study shows that students’ self-determined
motivation regarding academic tasks can be a major factor shaping their beliefs about
assessment work. Students’ inner motivational beliefs in courses lead to positive cognitive
beliefs, which may contribute to desirable learning achievement. We tested the relationship
between students’ self-determined motivation and their adaptive beliefs about classroom
assessment, which refers to the extent to which students perceive that assessments are
consistent with learning objectives and provide beneficial, useful, and fair learning experi-
ences. The SEM findings showed that students’ self-determined motivation in their courses

Table 4 Standardized direct, indirect, and total effects in the SEM model

Predictor Criterion Direct effect Indirect effect Total effect
SDI Adaptive beliefs ST ST

SDI Shallow strategies 22%% 22%%
Adaptive 39k 39k

SDI Metacognitive strategies 32%% 32
Adaptive S5%% S5wE

SDI GPA 2k 2%k
Shallow -.72 =.72 (p=.095)
Metacognitive .89% .89%
Adaptive 21k 21
*p<0.05

*ip <.001
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was significantly associated with their adaptive response to their classroom assessments.
Higher student self-determined motivation was directly and indirectly associated with a greater
likelihood of holding adaptive beliefs about classroom assessments. This result is in line with
previous research on SDT suggesting that the degree to which an individual holds self-
determined reasons for engaging in academic work is related to desirable behavioral, cognitive,
and affective outcomes (Deci and Ryan 2002; Vallerand and Ratelle 2002). In addition, the
results demonstrate that students’ inner motivation for academic tasks can shape their beliefs
about assessment. Self-determined motivational beliefs were linked to international students’
academic adaptation through their learning beliefs and concrete learning strategies. This study
highlights the role of self-determined motivation in academic courses during international
students’ transition processes.

Consequently, these findings provide applicable principles for international students’
academic work. The empirical evidence from the SEM results showed that adaptive beliefs
about classroom assessments were significantly linked to both types of international college
students’ learning approaches, including shallow and metacognitive learning strategies. This
finding is aligned with previous assertions that adaptive perceptions of assessment are linked
to students’ self-regulation (Brown 2011; Paris and Paris 2001). How students view classroom
assessment affects the use of self-regulated learning strategies. Assessment feedback mainly
provides information about the learning gap between students’ actual performance and desired
levels of performance and enables students to set meaningful learning goals and achieve them,
which is aligned with self-regulation (Cauley and McMillan 2010; Nicol and Macfarlane-Dick
2006; Rushton 2005). When students perceive assessment to be a beneficial learning experi-
ence and use the assessment feedback, they are more likely to use self-regulated learning
strategies, including shallow and metacognitive strategies. Initially, we expected that if
students identify the value and benefits of assessment for learning, then they will be more
likely to use a higher-level learning approach (metacognitive approach) rather than simply a
mechanical learning approach (shallow approach). However, self-regulated learning strategies
may fall on a continuum from a shallow learning approach to a metacognitive approach. The
results indicated that adaptive beliefs about assessments still predicted both shallow and
metacognitive strategies. However, notably, based on the standardized coefficients, adaptive
beliefs about assessment were more significantly related to metacognitive strategies (3 =.55)
than shallow strategies (3 =.39). Thus, a possible explanation is that when students hold
adaptive beliefs about classroom assessments, they still use shallow learning strategies, but
they are more likely to use a higher-level learning approach, such as metacognitive strategies.
Moreover, students’ adaptive perceptions were significantly indirectly related to international
students’ academic performance. This finding is consistent with previous findings that adap-
tive beliefs about assessment are associated with desirable learning outcomes, such as im-
proved academic achievement and positive approaches to learning (Brown and Hirschfeld
2008; Peterson and Irving 2008).

In addition, importantly, metacognitive learning strategies were found to be positive
indicators of academic performance in US higher education. This finding implies that it is
crucial for international students to employ higher-level learning approaches to accommodate
themselves to a new learning environment in US higher education.

In conclusion, employing SDT perspectives, we examined SDT principles among interna-
tional students by investigating their motivation, cognitive beliefs, and behavior. Our findings
suggest that international students’ levels of self-determination may play a crucial role in
shaping their adaptive beliefs about assessment. These adaptive beliefs about assessment
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promote students’ self-regulatory strategies, including shallow and metacognitive strategies. In
turn, only metacognitive strategies contribute to academic performance in US universities.
These findings contribute to the SDT literature by showing that self-determined motivation
results in desirable academic learning outcomes.

Theoretical and practical implications

The study has important implications for educators in higher education. First, the current study
draws attention to the importance of self-determined types of motivation in international
students’ academic adjustment. According to the tenets of SDT, self-determined motivation
is affected by the degree to which the basic human psychological needs for autonomy,
competence, and relatedness are satisfied or fulfilled (Deci and Ryan 2002; Ryan and Deci
2000). SDT states that individuals seek out experiences to satisfy these three basic needs and
that these experiences promote self-determined types of motivation (Deci and Ryan 2002).
Therefore, instructors need to create supportive learning environments where students’ psy-
chological needs can be met to promote their self-determined motivation. Instructors should
identify what international students need to fulfill their academic learning goals and should
provide supportive learning environments that promote international students’ academic skills
(Leong 2015; Ramsay et al. 1999). For example, instructors can provide individual sessions or
help sessions. By striving to create favorable structures that allow international students to
develop interest in learning and by identifying the values of learning activities, they can elicit
students’ full and genuine engagement.

Adjustment takes time and effort, and much support and assistance from various aspects,
such as the faculty or institutional level, is required for students to successfully transition into
the new academic environments (Martirosyan et al. 2015; Mesidor and Sly 2016; Wu et al.
2015). Environmental factors such as support from faculty or host institutions seem to play
more key roles in shaping international students’ experiences in the new environment
(Banjong 2015; Leong 2015). When faculty and institutions are well aware of factors that
contribute to students’ adjustment processes, international students are able to be better served
(Mesidor and Sly 2016).

In particular, in line with the creation of a supportive learning environment for international
students, faculty can play a crucial role in providing adequate assistance to them during their
transition to US academic environments. Proactive pedagogical efforts from faculty are
necessary to support international students in reaching successful academic experiences
(Macgregor and Folinazzo 2018). The findings suggest that international students can benefit
from the use of metacognitive strategies. However, some international students might not have
developed appropriate metacognitive learning strategies at the time of their transition yet; thus, for
international students to be successful in the US academic environments, they should understand
how these learning strategies can be applied to enhance their academic life and put them into
practice through appropriate learning tasks to have an opportunity to develop these skills (Garcia
et al. 2015). Therefore, faculty should provide appropriate learning tasks so students can practice
the self-regulatory learning strategies that achieve academic success. Implementing teaching
methods that introduce self-regulated learning techniques will assist international students in
adjusting to their new learning environment (Poyrazli and Grahame 2007).

This study provides a basis for advice for instructors regarding communication about the
purpose of assessments, beneficial aspects of assessment practices, and the use of self-
regulated learning strategies in higher education. The findings suggest that when students
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are more likely to use metacognitive strategies than shallow strategies, they tend to adapt
themselves to new academic environments. Instructors can introduce various self-regulated
learning strategies to apply to coursework and more adaptive learning strategies when students
face academic difficulties. Furthermore, when instructors design course assessments, they need
to provide verbal rationales for the course assessments so that students have an opportunity to
view assessments as genuine learning experiences to monitor their learning process.

Last, this study fills the gap in the literature on international students’ learning strategies in
their major academic disciplines. A great amount of research has emphasized international
students’ language proficiency in the English as a second language (ESL) classroom while
little is known about how international college students engage in their major fields beyond the
ESL classroom. We recruited international undergraduate students from different disciplines to
investigate their motivational beliefs, perspectives about learning, and learning approaches in
their major academic fields (42.4% of participants in engineering and technology; 12.5% in
liberal arts majors; 22.7% in science and math; 14.3% in business; and, finally, 8.1% in other
majors, such as agronomy or exploratory studies). The results showed that students’ self-
determined motivation in courses was significantly associated with their adaptive perspectives
about classroom assessments, and these perspectives contributed to their use of different types
of learning approaches. In particular, the use of metacognitive learning strategies was strongly
related to international students’ academic performance. Although the participants in this study
represented a rather broad range of academic disciplines, the study provides a broad but
meaningful snapshot to understand international students’ perspectives about learning com-
ponents in their major fields and academic adaptation in higher education when they advance
after ESL courses. Continued research efforts employing a self-determination framework to
examine international students’ academic work would be beneficial to the growing body of
literature concerning international students.

Our study makes an important contribution in that that the findings provide a rationale for
creating supportive learning environments for international students to enhance their self-
determined motivation and encourage faculty to have a clear communication with students
about their assessment practices and self-regulated learning strategies.

Limitations and suggestions for future studies

Because this study focused more on students’ perceptions of learning environments, self-reporting
learning strategies, and perspectives about learning concepts rather than their actual performances, it
has a couple of limitations. First, there are limitations regarding the participants’ characteristics. We
did not group Asian international students into specific ethnic groups; thus, we do not know whether
there could be variability in learning strategies and perceptions of the learning environment
depending on national culture. Future studies are needed to further investigate international students’
learning behaviors based on their specific nationalities.

Second, there is a limitation in terms of the research design. The participants in this study
were from a broad range of higher education academic disciplines, from engineering to liberal
arts. The survey directed participants to choose one of their major courses and to answer the
survey using this course as the reference. It is plausible that their perceptions of the learning
environment and learning strategies may have varied depending on the course selected
(Nijhuis et al. 2008). Also, classroom observations, interviews, or a mixed-method approach
in course-specific environments could be complementary methods to use in future studies. In
addition, we acknowledge that the timing of the distribution of the survey may have had an
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impact on our findings because students might undergo different adjustment and transition
processes during the course of the semester. Future studies should consider the timing of
survey distribution and control for the length of time students have been in the US. In addition,
this study was a single cross-sectional study, which might have limited the comprehension of
the overall adjustment process. Another valuable avenue for future studies would be a
longitudinal investigation of the relationship between self-determined forms of motivation
and international students’ academic achievement. A longitudinal approach would provide
additional evidence of the contribution of self-determined motivation to students’ positive
learning outcomes. Additionally, this study relied on self-report data, such as students’ self-
reported grades. If we were able to collect students’ actual scores in the future, the relationship
with learning strategies could be examined more explicitly.

Moreover, although it was shown that adaptive beliefs about assessment contribute to
international students’ academic adjustment, we did not specify types of assessments in the
classroom. Considering that classroom assessments have different functions and purposes,
depending on the disciplines or instructional style, it is possible that students experience
different types of assessments in different courses and that their responses to the assessments
may vary. Future research should examine how students’ beliefs about assessment vary
depending on the different types of classroom assessments.

Finally, the study sample was selected randomly based on participants’ voluntary partici-
pation, but in future studies, it would be beneficial if a specific group is targeted based on
major or living experience in the US to investigate whether the recruitment of different
international students groups yields the same results or different results.

Conclusion

The aim of this study was to investigate the role of self-determined motivation in international
students’ academic adjustment processes. The empirical evidence from the study shows a clear
association between self-determined types of motivation and adaptive beliefs about assess-
ment. The second part of the study demonstrates that self-regulated learning strategies have a
significant relationship with international students’ academic adjustment. Therefore, under-
standing these students’ motivational beliefs may be equally as important as providing them
with academic assistance. The current study sheds light on the importance of self-determined
motivation. Personal and pedagogical factors are as meaningful as sociocultural factors in
influencing students’ adaptation (Gu et al. 2010). Thus, faculty and institutions should
understand and enhance students’ motivational beliefs and learning strategies and offer
appropriate guidance and assistance to help international students develop self-regulated
learning strategies that enhance students’ lived academic experiences. The study draws
attention to the importance of self-determined types of motivation in international students’
academic adjustment. Furthermore, the study can serve as a basis for future research examining
the relationship between international students’ motivational beliefs and other important
learning behaviors. Understanding Asian international students’ unique academic integration
processes would benefit the larger international population on US campuses.
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