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This study aims at examining if TOEFL score, demographic characteristics and environmental factors predict the academic success (through GPA) of selected Chinese international students. Using the cognitive predictor model of Molnár and Kocsis as theoretical framework and Astin’s Input-Environment-Outcomes (I-E-O) model as conceptual paradigm, the roles of other input variables (demographic characteristics) and environmental factors (self-confidence, study habits, social skills, previous learning experiences) may as well impact the Chinese international students’ GPA, independently from TOEFL. A total of 201 survey participants were recruited through snowball sampling. Results revealed that majority of the participants gained a TOEFL score of 90 and above with majority earning a GPA of 3.0 and above. This indicated a good academic performance among the participants. Pearson correlation analysis found a moderate positive correlation between TOEFL score and GPA (r = 0.30, p < 0.001) while each of the subsections of TOEFL demonstrated statistically significant positive correlations with GPA: reading (r = 0.287, p < 0.001), listening (r = 0.217, p = 0.002), speaking (r = 0.155, p = 0.028), and writing (r = 0.361, p < 0.001). Years living in the US, Major and Institution were found to predict the participants’ GPA while two indicators of self-confidence (confidence in finishing the program and confidence in earning 3.0 GPA) also predicted their GPA. Likewise, one indicator of study habits (habits are adequate to maintain good grades) is also a predictor of GPA. A Hierarchical Linear Modeling (HLM) analysis revealed that Input variables (Years Living in the US, Institution, Major) explained 7.7% of the variance in students’ GPA. Environmental variables (Self-Confidence, Study Habit) explained an additional 11.5% when controlling Input factors. Thus, a total of 19% of the variation in GPA was explained by Input and Environment factors alone. HLM analysis revealed that the TOEFL score was the strongest factor predicting GPA but only explains 6.9% of the total variation.
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Introduction

The desire to earn a degree in another country is innate in a number of young individuals as they believe that acquiring an international education seems to make them more marketable in the job market. This is even more true to some if the degree is acquired from schools in the Western countries, such as the United States (US). According to Khan (2023), there are three main reasons why international students choose US schools: (1) a beacon of academic excellence; (2) career opportunities are plentiful; and (3) students can sample different subjects before choosing their major. While among the seven reasons listed by Zalek (2023), the prestige of studying in US universities was also a distinct reason for many international students as US universities still carry a quality reputation across the board. This includes access to research programs, learning experiences and extracurricular opportunities.

However, the dream of landing a Western education does not come in handy as a number of requirements shall be met prior to acceptance. Integral to this acceptance is the Test of English as a Foreign Language (TOEFL). The TOEFL internet-based test (iBT) is the world’s most widely respected English language assessment and used for admissions purposes in more than 150 countries, including Australia, Canada, New Zealand, the United Kingdom, and the United States (Norris, 2021). In the US, schools vary in terms of the minimum TOEFL iBT requirement to be accepted. Mahdi (2024) articulated that the TOEFL iBT score requirements of US universities range from 79 to 110, with a minimum score of 100 for undergraduate programs, 80 for graduate programs, and 109 for MBA. More so, a TOEFL iBT score is also instrumental in obtaining a student visa. To secure a student visa in the US, meeting the TOEFL score requirements is crucial. While many universities in the US accept scores within the range of 80 to 100, top institutions like MIT, Harvard, and Stanford typically expect scores above 100 (Tripathi, 2025).

Besides having an acceptable TOEFL score, achieving academic success as a student in US universities is also not easy as a number of considerations shall be taken into account. In research parlance, these considerations are simply called “correlates.” Simple as may seem, but correlates matter too as they define how a student would fare and, at the most, achieve academic success. This led the proponent to identify two distinct correlates: (1) students’ demographic characteristics; and (2) environmental factors. With consideration on the ethnicity of the study’s respondents (Chinese international students), demographic characteristic was given due weight to be a correlate considering that several demographic variables can affect their academic success. For instance, in the study of Sakız et al. (2021), socioeconomic status (SES) and campus psychosocial atmosphere, among others, were positively associated with academic achievement. More so, in a systematic review of correlates and antecedents of academic achievement done by Vandana and Sarif (2022), results of thematic analysis revealed that demographic profile, among others, is a correlate of academic achievement. Paramount to the demographics is the respondents’ language being non-native English speakers. Attending a full-English speaking class can be overwhelming for foreign students as they need to decipher and properly decode the words and sentences spoken by their English-native teachers and classmates. In Massachusetts Institute of Technology (MIT), international students who arrive with higher skills in English today than previously, many students – even those who have graduated from English-instruction undergraduate institutions – still have significant gaps in their linguistic skills and cultural knowledge about communication that impact their ability to participate fully and succeed at MIT and beyond. Other demographic variables, such as gender, institution, and years living in the US, were also included as measures.

On the other hand, environmental factors are identified in this study as another correlate of academic success. Borrowed from one of the components of Astin’s (1993) Input-Environment-Outcome model, environment refers to the student’s actual experiences during the educational program. This is represented in the study by the following variables: students’ self-confidence, study habits, social skills and previous learning experiences. According to Joesten (2024), one of the most compelling truths is that confidence can significantly influence a student’s academic performance. It is a dynamic force that extends beyond mere self-belief – a catalyst for engagement, resilience, and achievement. On the other hand, study habits play a vital role in academic success, directly affecting how well students perform on tests (Chen, 2025) while research indicates that social skills are related to behaviors associated with academic success, such as problem-solving, motivation, and strong peer relationships. While the involved variables indicated a favorable effect toward academic achievement, this study may contribute to the above justification or otherwise.

While a plethora of studies using TOEFL as a correlate or predictor of academic success, and employed several types of cohorts, the decision of the proponent to still conduct the same study was prompted by the endeavor to contribute to the continuous research efforts conducted by the Educational Testing Service (ETS). According to John Norris, Senior Research Director under the Research and Development Division of ETS, it is only through a rigorous program of research that a testing company can substantiate claims about what test takers [of TOEFL] know or can do based on their test scores, as well as provide support for the intended uses of assessments and minimize potential negative consequences of score use. Beyond demonstrating this critical evidence of test quality, research is also important for enabling innovations in test design and addressing the needs of test takers and test score users (Norris, 2021). Referring to the objective, the proponent believes that the result of this study can contribute to the body of present data and be as useful as with the other data generated by ETS.



Theoretical framework

Anchored from the cognitive predictor model of Molnár and Kocsis (2023), the study is premised in identifying the correlates of academic achievement based on the classifications articulated in the model: the cognitive predictors; and non-cognitive predictors. For cognitive, the most commonly studied predictors are (1) grade point average (GPA) and credits earned (e.g., Li and Wong, 2019; Naaman, 2021; Van Herpen et al., 2020; as cited in Molnár and Kocsis, 2023); (2) prior academic achievement (PAA) measured by grades and standardized tests (Richardson et al., 2012; Westrick et al., 2021; as cited in Molnár and Kocsis, 2023), such as school-leaving or college admission exam results, which mostly assess aptitude in areas such as mathematics, reading and writing; and, (3) cognitive abilities, including measures of intelligence, reasoning, critical thinking and problem-solving, (e.g., Molnár et al., 2021; Pastén, 2021; York et al., 2015; Shavelson et al., 2015; as cited in Molnár and Kocsis, 2023).

In terms of non-cognitive predictors, the most commonly monitored predictors are (1) socio-economic factors (SES), which explain 9–23% of the variance of academic success (Rodríguez-Musso et al., 2020; Rodríguez-Hernández et al., 2021; as cited in Molnár and Kocsis, 2023); (2) learning and self-regulation strategies (Alhadabi and Karpinski, 2020; Musso et al., 2020; Ribeiro et al., 2019; as cited in Molnár and Kocsis, 2023), which are also mediating factors for GPA and credits earned and explain 16–26% of the variance of academic success (Aydin, 2017; Eckerlein et al., 2018; as cited in Molnár and Kocsis, 2023); and, (3) motivational factors, such as goal orientation and self-efficacy (Alban and Mauricio, 2019; Behr et al., 2020; Bowles and Brindle, 2017; Ndoye et al., 2020; Rump et al., 2017; Vanthournout et al., 2012; as cited in Molnár and Kocsis, 2023), which explain 9–20% of the variance of academic success.

Aligning with the above model, this study outlined a number of variables (as presented in Figure 1) which served as predictors of academic success among Chinese international students. For cognitive abilities (under cognitive predictors), the TOEFL score served as a measure for this variable (Molnár and Kocsis, 2023). This is specifically represented by the scores in reading, writing, listening and speaking. For the socio-economic factors (under the non-cognitive predictors), the demographic characteristics of the respondents accounted for this variable. The measures are gender, institution, major, home city, years living in the U. S. among others (Molnár and Kocsis, 2023). Both TOEFL score and socio-economic factors served as inputs of the study. On the other hand, the study also outlined major variables defined as learning and self-regulation strategies (under the non-cognitive predictors). Serving as environmental factors of the study, the measures are self-confidence, study habits and social skills.
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FIGURE 1
 Illustration of key concepts and theoretical underpinnings.



Conceptual paradigm

Yardly (2025) articulated that a conceptual framework organizes the key concepts and variables of a study. It shows how these concepts are related and how they will be examined in the research. It is often informed by theories but is tailored to the specific context of the study. On the other hand, a theoretical framework identifies the specific theories to be used as guide in the analysis. It positions the study within the broader academic literature and provides a basis for interpreting the findings. Therefore, pondering on the above articulations, the proponent deemed it necessary to present the variables in a model where concepts and theories converge. This is to present the function of each variable and illustrate their interrelationships within the paradigm.

Firstly, to illustrate the concepts of the study, Astin’s (1993) Input-Environment-Outcomes (I-E-O) model was employed. The premise of this model is that educational assessments are not accurate without the information on student inputs (I), the educational environment (E), and student outcomes (O). Inputs are the demographic characteristics that a student brings with them from the country of origin when starting college. Environment relates to the cultural fit between a student’s personal characteristics and college’s culture. These experiences include academic and non-academic aspects of college life. Outcomes refer to the growth in a student’s academic success after being exposed to the environment (Swing, 2001). The specific variables identified in each of the I-E-O component defines the phenomena of the study. As such, these phenomena are now seen in a theoretical lens under the cognitive and non-cognitive models of Molnár and Kocsis (2023). Below is an illustration of the convergence between the concepts and theoretical underpinnings of the study:

Applying the tenets of the I-E-O model (Astin, 1993), the study tailor-fitted the identified correlates of academic achievement (as represented by the Grade Point Average; and served as the outcome) in each of the concepts: inputs and environment. The TOEFL score (represented by the cumulative scores of reading, writing, listening and speaking) and the demographic characteristics (as to gender, institution, major, home city and years living in the US) were conceptualized as input variables. On the other hand, environmental factors are represented by self-confidence, study habits, social skills and previous learning experiences. Both environmental variables and input variables are types of independent variables, antecedent variables, or exogenous variables while inputs could also be called control variables or pretests (Astin, 1993). As such, both input and environmental factors were positioned to predict the academic achievement of the respondents.



Research questions

There are four major questions that this research addresses:


	1. What are the demographic characteristics of the Chinese international students?

	2. What is the achievement of the Chinese international students with respect to the Test of English as a Foreign Language (TOEFL) score and grade point average (GPA)?

	3. What is the relationship between the Chinese international students’ TOEFL scores and their academic success as defined by their GPA? Does TOEFL score predict the GPA of Chinese international students?

	4. Are demographic characteristics and environmental factors significant predictors of Chinese international students’ GPA?





Hypotheses

As the study focuses on the interplay between the independent variables and dependent variable, its aim is to establish the predictability of the latter variable. Hence, by properly positioning them in the conceptual paradigm (Figure 1), the proponent aims to draw tacit theories by establishing predictive partnerships. In turn, these tacit theories become the working hypotheses of the study – the assumptions and conceptualizations that are bound to be proven through hypotheses testing.

With the above articulation, five (5) null hypotheses were tested by the study at 0.05 level of significance:


Ho1 No significant relationship exists between scores in Test of English as a Second Language (TOEFL) and grade point average (GPA).
Ho2 Demographic characteristics do not predict grade point average (GPA).
Ho3 Previous learning experiences do not predict grade point average (GPA).
Ho4 Study habits and social skills do not predict grade point average (GPA).
Ho5 Self-confidence does not predict grade point average (GPA).


The rationale behind the formation of the above hypotheses lies on the premise that the involved variables are instrumental in yielding the necessary results of the study specifically determining whether the input variables (TEOFL and demographic characteristics) and environmental variables (study habits, social skills, self-confidence, and previous learning experiences) predict academic success (GPA). In the plethora of conducted studies relative to these variables, differing theories came up, hence, two-pronged in nature: some have significantly predicted academic success while some came out otherwise. Thus, the intention of this study is to test the relationship of each paired variable and see if the identified independent variables (input and environmental factors) predict the dependent variable (GPA).




Materials and methods


Research design

This quantitative study aims to describe the demographic characteristics, self-confidence, study habits, social skills, and previous learning experiences of Chinese international students studying in the US. It also determined their achievements in terms of TOEFL score as well as academic achievements in terms of GPA. Descriptive-correlation was specifically used to explore the relationship between the independent variables (TOEFL score, demographic characteristics and environmental factors) and dependent variable (GPA).



Participants

Recruited using snowball sampling, a total of 205 participants completed the quantitative survey. Data review and cleaning yielded 4 participants to be removed due to invalid answers. Thus, with a participation rate of 98%, a total of 201 Chinese international students, with 104 females and 97 males, were included in the study. All the participants were from China but living and studying in the US. Their native language is Chinese. They were drawn from public and private four-year universities in California, United States. Only international students who were officially accepted by undergraduate and graduate programs were considered. Exchange international students, visiting international students, or international students who study credential programs and English programs at extension centers were not considered. A self-created survey instrument developed from previous studies on international students was administered to the participants. It was initially piloted with a voluntary subsample of participants similar to those in the study, and their responses were used to enhance the validity and internal reliability of the instrument.



Instrumentation, measures and data collection

The survey, consisting of short-answer and Likert-style questions, had a total of 31 indicator questions. The first 16 indicators, which consist of demographic questions, are aimed at collecting information about possible extraneous variables representing the respondents’ background that may be relevant to their academic achievement. It also includes questions about their TOEFL score, GPA, and socioeconomic factors. The measure used for academic achievement is the current GPA of the students while the measure used for the TOEFL is the scores in the 4 subsections. To properly interpret the achievement in each of the subsections, below is a matrix of proficiency levels (see Table 1).


TABLE 1 TOEFL subsection proficiency levels.


	Skill
	Score range
	Proficiency level

 

 	Reading 	24–30 	Advanced


 	18–23 	High-intermediate


 	04–17 	Low-intermediate


 	00–03 	Below low-intermediate


 	Listening 	22–30 	Advanced


 	17–21 	High-intermediate


 	09–16 	Low-intermediate


 	00–08 	Below low-intermediate


 	Speaking 	25–30 	Advanced


 	20–24 	High-intermediate


 	16–19 	Low-intermediate


 	10–15 	Basic


 	00–09 	Below basic


 	Writing 	24–30 	Advanced


 	17–23 	High-intermediate


 	13–16 	Low-intermediate


 	07–12 	Basic


 	00–06 	Below basic





*Source: TOEFL iBT, Educational Testing Service (2025).
 

The remaining 15 indicators, which consist of five-point Likert-style questions, were used to measure alternative factors that could be associated with international students’ academic success. These 15 questions focused on the students’ enviroment factors (i.e., self-confidence, study habits). This data was used to analyze the pattern of association between students’ characteristics and how these factors associate with GPA independently from TOEFL scores through the use of linear regression. The Likert scale consists of five points (i.e., 1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, and 5 = strongly disagree). The scale is negative trending (high to low). Therefore, all negative correlation coefficients mean a direct positive relationship.

The researcher used SurveyMonkey, an online survey platform, to disseminate the survey form. This preserved the anonymity of the participants. During the data collection proper, participants received online invitations and an electronic version of the informed consent form. And, at the beginning of the survey, participants were prompted to click a box stating that they were aware that both the confidentiality of data and their anonymity would be preserved.




Results and discussion

RQ1 Demographic characteristics of the Chinese international students


A total of twelve (12) four-year universities were included in this study (see Table 2). Eighty-four percent (84%) of the participants were students from the University of California systems (n = 169) while 16 % (16%) were from other universities (n = 32). More than half of the participants were in their freshmen and sophomore years (63%). Based on the reported education levels, 80 % (80%) of the participants were undergraduate students (n = 161) while 20 % (20%) were on master and PhD levels (n = 40). Both undergraduate and graduate students attend the same institutions. In terms of residency, 55 % (55%) of the participants had been living in the U. S. for less than 3 years (n = 110) while 45 % (45%) had been in the U. S. for 3 years or more (n = 91). They were also enrolled in various majors. A total of fifty-two (52%) were STEM majors (Science, technology, engineering, and mathematics) (n = 105) whereas 48 % (48%) were in non-STEM majors (n = 96). Engineering-related majors (computer engineering, electrical engineering, environmental engineering, etc.) were the most popular majors in STEM fields at 27% (n = 54) intake. In non-STEM fields, business-related majors (Finance, Management, Marketing, etc.) were the most popular at 28% (n = 57). Only 3% of the participants have majors in humanities, such as fine arts and English (n = 6).


TABLE 2 Demographic data for participants (n = 201).


	Participant variable
	Categories
	Counts
	Percentage

 

 	Gender 	Female 	104 	52


 	 	Male 	97 	48


 	Education Level 	Undergraduate 	161 	80


 	 	Graduate 	40 	20


 	Year in Program 	1st Year 	67 	33


 	 	2nd Year 	61 	30


 	3rd Year 	38 	19


 	4th Year 	33 	17


 	5th Year 	2 	1


 	Years Living in the U. S. 	< 1 Year 	32 	16


 	 	≥ 1 Year 	40 	20


 	≥ 2 Years 	38 	19


 	≥ 3 Years 	37 	18


 	≥ 4 Years 	20 	10


 	≥ 5 Years 	34 	17


 	Institution 	UC System 	169 	84


 	 	Other University 	32 	16


 	Major 	STEM 	105 	52


 	 	Non-STEM 	96 	48


 	Home City 	Tier 1 City 	71 	35


 	 	New Tier 1 City 	55 	27


 	Tier 2 City 	46 	23


 	Tier 3 City 	29 	15




 

Tier city is the tool to identify city development level in China based on cities’ GDP, population, median income, transportation, and education. Research reports financial and educational gaps between Tier 1 cities and non-Tier 1 cities. There are four cities that are Tier 1 cities: Beijing, Shanghai, Guangzhou, and Shenzhen. Non-Tier 1 cities are Xi’an, Hangzhou, Wuhan and Chongqing (Yicai Global, 2017). Among the 201 participants, 35% were from Tier 1 cities (n = 71) and 65% were from non-Tier 1 cities (n = 130) in China. Non-Tier 1 cities include New Tier 1 cities, Tier 2 cities, Tier 3 cities, Tier 4 cities, and others. There were no participants from Tier 4 and 5 cities.

As seen in Table 3, 85.40% of the participants were paying their tuition using mainly family support (n = 187) whereas only 10% of the participants were paying their tuition using scholarship funds (n = 22).


TABLE 3 Frequency table for sources of tuition financing.


	Source of tuition funds
	
n

	Percent
	Percent of cases

 

 	Family 	187 	85.40% 	94%


 	Scholarship 	22 	10% 	11.10%


 	Loan personal saving 	7 	3.20% 	3.50%


 	Loan 	2 	0.90% 	1%


 	Other sources 	1 	0.50% 	0.50%


 	Total 	219 	100% 	110.10%




 

RQ2 Achievement of the Chinese international students with respect to the test of English as a foreign language (TOEFL) score and grade point average (GPA)


All participants in this study took the TOEFL iBT test. Therefore, the results are referred to as the TOEFL iBT test scores. Among the 201 participants, majority (n = 77) had TOEFL scores ranging from 100 to 110 (see Figure 2) while 61 had score ranging from 90 to 100. Of the students who got accepted in US universities, 138, or 69%, scored 90 or above in the TOEFL, which is higher than the average score for China as a country which is 79 (Educational Testing Service, 2017). In the TOEFL subsection scores (Table 3), standard deviations and means across the subscales.

[image: Bar graph displaying TOEFL scores of participants across six score ranges: 50-60 (1 participant), 60-70 (4), 70-80 (9), 80-90 (35), 90-100 (61), 100-110 (77), and 110 and over (14).]

FIGURE 2
 TOEFL scores (n = 201).


Each section in the test has a score range of 0–30. These are added together for a total score of 0–120 (Educational Testing Service, 2025). The TOEFL subsection scores and total score (see Table 4) showed favorable results as the numbers indicated a good performance among the 201 participants. Though the score in each dimension is marginally near when compared across all dimensions, the reading dimension gained the highest mean score of 25.24 and interpreted as “Advanced” level while the listening skill gained the second highest with 24.65 and interpreted as “Advanced” level. Likewise, the participants were also in “Advanced” level in terms of writing dimension having gained a mean score of 24.36. Last on the dimensions, but definitely not low, is the speaking skill with an indicative mean score of 23.19 and interpreted as “High Intermediate.” The total mean score of 95.91 indicates a good achievement among the participants of this study.


TABLE 4 TOEFL subsection scores and total score.


	TOEFL component
	
n

	
M

	SD
	Mdn
	Minimum
	Maximum

 

 	Reading 	201 	25.24 	3.58 	25 	12 	30


 	Listening 	201 	24.65 	3.50 	25 	14 	30


 	Speaking 	201 	23.19 	3.22 	23 	11 	30


 	Writing 	201 	24.36 	3.41 	25 	10 	30


 	TOEFL total 	201 	95.91 	10.96 	98 	55 	120




 

The mean GPA was 3.43, the median was 3.5, and the standard deviation was 0.41. Among the 201 participants, 167, or 83% of the participants, had a GPA above 3.0 while 44% (n = 90) had a GPA above 3.6 (see Figure 3). By analysis, these data indicate good academic performance among the participants.

[image: Bar graph showing the number of participants distributed by GPA ranges. Ranges are 1.8 to 2 (2 participants), 2 to 2.2 (1), 2.2 to 2.4 (0), 2.4 to 2.6 (3), 2.6 to 2.8 (6), 2.8 to 3 (22), 3 to 3.2 (21), 3.2 to 3.4 (33), 3.4 to 3.6 (23), 3.6 to 3.8 (45), and 3.8 and over (45), with a total uptrend towards higher GPAs.]

FIGURE 3
 Academic achievement (GPA) (n = 201).


RQ3 Relationship between the Chinese international students’ TOEFL scores and their academic success as defined by their GPA


The computed Pearson correlation coefficient showed a moderate, positive correlation between the TOEFL scores and GPA, with r (201) = 0.30, p < 0.001. The scatterplot in Figure 4 summarizes the results. The higher the TOEFL scores, the higher the GPA was. As this distribution indicates, it clusters on the middle. Therefore, TOEFL predicts GPA.

[image: Scatter plot showing the relationship between TOEFL scores and GPA. TOEFL scores range from 50 to 120, and GPA ranges from 0 to 4. A slight positive correlation is depicted with a trend line, indicating higher TOEFL scores generally associate with higher GPAs. Most data points cluster around TOEFL scores of 90 to 110 and GPAs of 3 to 3.5.]

FIGURE 4
 TOEFL and GPA scatterplot.


The results in Table 5 demonstrate statistically significant positive correlations between GPA and all TOEFL subdomains – reading (r = 0.287, p < 0.001), listening (r = 0.217, p = 0.002), speaking (r = 0.155, p = 0.028), and writing (r = 0.361, p < 0.001) – as well as with the overall TOEFL score (r = 0.312, p < 0.001), indicating that higher English proficiency is associated with better academic performance.


TABLE 5 Pearson r test between the four subsections of TOEFL and GPA.


	Variables
	Reading
	Listening
	Speaking
	Writing
	TOEFL
	GPA

 

 	Reading 	— 	 	 	 	 	


 	Listening 	0.768*** 	— 	 	 	 	


 	Speaking 	0.457*** 	0.491*** 	— 	 	 	


 	Writing 	0.604*** 	0.561*** 	0.503*** 	— 	 	


 	TOEFL 	0.869*** 	0.864*** 	0.735*** 	0.812*** 	— 	


 	GPA 	0.287*** 	0.217** 	0.155* 	0.361*** 	0.312*** 	—





*p < 0.05; **p < 0.01; ***p < 0.001.
 

RQ4 Demographic characteristics and environmental factors as significant predictors of Chinese international students’ GPA


A Pearson correlation analysis was used to examine which demographic variables (previously identified from the theory) relate and show a positive association with GPA. Data on these factors were transformed from non-interval variables into dummy variables to run the regression analysis. Specifically, Home City was coded to Tier 1 city = 1 vs. non-Tier 1 = 0 dummy variables; Institution was coded to UC = 1 vs. non-UC = 0 dummy variables; Major was coded to STEM = 1 vs. non-STEM = 0 dummy variables. Pearson correlation (n = 201) results showed that Years Living in the US, Institution, and Major were significantly and positively correlated to GPA (see Table 4). Therefore, these input variables were used in the hierarchical regression model as predictors of GPA (Table 6).


TABLE 6 Pearson r test (linear correlation) between demographic characteristics and GPA.


	Demographic characteristics (n = 201)
	
r

	
p

	Significant result (GPA)



	Gender
	−0.027
	0.700
	No

 

 	Home city 	0.062 	0.375 	No


 	Years living in the U. S. 	−0.142 	0.043 	Yes


 	Year in program 	0.049 	0.487 	No


 	Education level 	0.124 	0.078 	No


 	Major 	0.022 	0.001 	Yes


 	Institution 	−0.051 	0.046 	Yes


 	TOEFL reading score 	0.286 	0.000 	Yes


 	TOEFL listening score 	0.217 	0.001 	Yes


 	TOEFL speaking score 	0.154 	0.028 	Yes


 	TOEFL writing score 	0.361 	0.000 	Yes





All above responses are reported in descending order, meaning 1 = high confidence, 5 = low confidence. Therefore, all negative correlation coefficients imply a direct relationship with GPA.
 

Surprisingly, previous learning experiences, represented by Question 23 (Classes taught in the US are similar to those taught in my home country) and Question 24 (I am able to adapt to the teaching style of the United States), have no significant correlation with GPA (see Table 7).


TABLE 7 Pearson r test (correlation coefficient) between previous learning experiences and GPA.


	Indicators (n = 201)
	
r

	
p

	Significant result (GPA)

 

 	Q23. Classes taught in the US are similar to those taught in my home country. 	−0.092 	0.193 	No


 	Q24. I am able to adapt to the teaching style of the US. 	−0.129 	0.067 	No





All above responses are reported in descending order, meaning 1 = high confidence, 5 = low confidence. Therefore, all negative correlation coefficients imply a direct relationship with GPA.
 

On the other hand, there were 13 Likert-style questions related to other environmental factors. Previous researches revealed three factors that relate to GPA: self-confidence, study habits, and social network. Thus, for self-confidence, 9 indicator questions were developed for this study (see Table 8). Out of the 9 questions, 2 indicated a positive correlation with GPA: Question 17 (I feel confident about finishing my program), and Question 18 [I feel confident about earning a 3.0 GPA (or higher) at the time when I graduate]. The Pearson correlation analysis showed a positive correlation between 2 self-confidence indicators and GPA, r (199) = −1.80, −0.353, p < 0.05. These two questions were about confidence in their performance in college; hence, they will be used here as a proxy for self-confidence. Surprisingly, questions about confidence in their academic skills were not related to their GPA; thus, they were not used in the regression model.


TABLE 8 Pearson r test (correlation coefficient) between self-confidence and GPA.


	Question (n = 201)
	
r

	
p

	Significant result (GPA)

 

 	Q17. I feel confident about finishing my program. 	−0.180 	0.010 	Yes


 	Q18. I feel confident about earning a 3.0 GPA (or higher) at the time when I graduate. 	−0.353 	<0.001 	Yes


 	Q19. I feel confident communicating with native-English speakers. 	−0.114 	0.106 	No


 	Q20. I feel confident communicating with Chinese speakers. 	−0.131 	0.063 	No


 	Q21. I feel confident speaking English. 	0.017 	0.804 	No


 	Q22. I feel confident writing in English. 	−0.042 	0.550 	No


 	Q23. I feel confident reading in English 	0.040 	0.571 	No


 	Q24. I feel confident listening in English. 	0.084 	0.231 	No


 	Q29. I believe that my English proficiency affects my academic performance. 	−0.034 	0.625 	No





All confidence responses are reported in descending order, meaning 1 = high confidence, 5 = low confidence. Therefore, all negative correlation coefficients imply a direct relationship with GPA.
 

The remaining 4 Likert-style questions under environmental factors cover the Study Habits and Social Network. Pearson correlation coefficient analysis (n = 201) reported that there was a correlation between Question 25 (My study habits are adequate to maintain good grades) and the GPA (see Table 9). This question was then used as a proxy for study habits. The other questions explored the impact of studying with English speakers versus Chinese speakers, but they were not associated with GPA.


TABLE 9 Pearson r test (correlation coefficient) between study habits and social network and GPA.


	Questions (n = 201)
	
r

	
p

	Significant result (GPA)

 

 	Q25. My study habits are adequate to maintain good grades 	−0.222 	0.001 	Yes


 	Q26. I prefer to study alone rather than in a group 	−0.095 	0.179 	No


 	Q30. I study with students from my home country 	−0.069 	0.323 	No


 	Q31. I study with students from my host country 	−0.006 	0.931 	No





All above responses are reported in descending order, meaning 1 = high confidence, 5 = low confidence. Therefore, all negative correlation coefficients imply a direct relationship with GPA.
 

A hierarchical regression analysis using three models was done. The first model investigated the impact of input factors (Years Living in the US, Institution, Major). The second model looked at environmental factors, such as study habits and self-confidence. The third model included the effect of TOEFL, another input factor, when controlling for input (demographic) and environmental factors (Table 10).


TABLE 10 Summary of hierarchical regression analysis for variables predicting GPA.


	Model
	Variable
	
β

	
t

	
R2

	∆R2
	
Sig.


 

 	Model 1 	 	 	 	0.077 	0.077 	0.001


 	 	Years living in the U. S. 	−0.152 	−2.20* 	 	 	


 	Institution 	−0.079 	−1.14* 	 	 	


 	Major 	0.229 	3.33** 	 	 	


 	Model 2 	 	 	 	0.192 	0.115 	<0.001


 	 	Years living in the U. S. 	−0.161 	−2.44* 	 	 	


 	Institution 	−0.08 	−1.22* 	 	 	


 	Major 	0.213 	3.28** 	 	 	


 	Self-confidenceª 	−0.253 	−3.83** 	 	 	


 	Study habitª 	−0.188 	−2.81** 	 	 	


 	Model 3 	 	 	 	0.238 	0.069 	<0.001


 	 	Years living in the U. S. 	−0.166 	−2.61* 	 	 	


 	Institution 	−0.145 	−2.25* 	 	 	


 	Major 	0.17 	2.69** 	 	 	


 	Self-confidenceª 	−0.245 	−3.87*** 	 	 	


 	Study habitª 	−0.151 	−2.33* 	 	 	


 	Total TOEFL 	0.278 	4.26*** 	 	 	





n = 201; *p < 0.05; **p < 0.01; ***p < 0.001. ªAll self-confidence and study habit responses are reported in descending order, meaning 1 = high confidence, 5 = low confidence. Therefore, all negative correlation coefficients imply a direct relationship with GPA.
 

The demographic (input) variables replicated previous findings as they all remained positively related to GPA, explaining 7.7% of the variance. The environmental factors in Model 2 were also associated positively with GPA after controlling for input (demographic) variables. The total variance explained by these two models together was 19.2%, F (5, 195) = 9.24, p < 0.001. The two environmental factors explained an additional 11.5% of the variance in GPA in addition to the 7.7% explained by the first model. After the first two models explained 19.2% of the variance in GPA, the total TOEFL score in Model 3 explained only 6.9%. The total variance explained by the model was 23.8%, F (6, 194) = 11.41, p < 0.001. In the final model, all six control measures were statistically significant, with total TOEFL recording the highest beta value (β = 0.278, p < 0.001). Self-confidence recorded the second highest beta value (β = −0.245, p < 0.001). Major recorded the third highest beta value (β = 0.170, p < 0.01). Years living in the US recorded the fourth beta value (β = −0.166, p < 0.05). Study Habit recorded the fifth beta value (β = −0.151, p < 0.05). Institution had the lowest beta value (β = −0.145, p < 0.05).

The findings showed that TOEFL only has a moderate correlation with GPA. Other factors such as self-confidence, study habits, and years living in the US are also related to Chinese international students’ academic success. Focusing exclusively on TOEFL scores has negative implications related to diversity and social equity; most students who score high in TOEFL come from Tier-1 and Tier-2 cities and tend to be of higher socioeconomic status. The city-tier system was associated with TOEFL scores though not to GPA. These findings imply that access to quality education in China is related to higher TOEFL scores, and, thus, a higher chance of admission to US universities. On the other hand, students from lower tier cities (who had lower TOEFL scores on average) did just as well as those from higher tier cities, implying that once accepted, the home city tier does not influence GPA. Hierarchical Linear Modeling further revealed that demographic factors (major, institution, years living in the US) explained 7.7% of variance in students’ GPA. When controlling demographic variables, environmental variables (self-confidence, study habits) explained an additional 11.5%. When controlling for all other factors, TOEFL only explained 6.9% of the variation. These findings, as well as the association between Tier city and TOEFL, indicate that the relationship between TOEFL and GPA is also influenced by input and environment factors. It also seems that admission to US universities shows a bottleneck effect, where students who do not have access to quality education, like living in a Tier-3 or Tier-4 city, are less likely to have the opportunity to attend US universities.

The study aimed to test specific hypotheses about the relationships between variables in the study by adding predictors in a theoretically justified order. With the literatures reviewed for this study, it appeared that varied results were yielded. Thus, these theories helped the researcher to identify which variables are relevant to include in the model. This ensured that the analysis is grounded in existing knowledge. Empirically, the cognitive predictor model of Molnár and Kocsis (2023) is the main anchor of the study. It was premised in identifying the correlates of academic achievement based on two model classifications: the cognitive predictors; and non-cognitive predictors. As seen in the conceptual paradigm section (Figure 1), an illustration of the independent variables (inputs and environment) and dependent variable were presented with corresponding sub-variables for TOEFL score (reading, writing, listening, speaking), demographic characteristics (gender, institution, major, home city, years living in the US) and environment (self-confidence, study habits, social skills, previous learning experiences). While a number of independent variables in the study have predicted academic success, such as the one with Cho and Bridgeman (2012), indicating that higher TOEFL iBT scores tended to earn higher GPAs, also with Ruegg et al. (2024) which indicated that ESL students’ language proficiency test (LPT) had a significant effect on their undergraduate academic achievement, and from Jingfu (2024) who revealed that students who maintain higher levels of self-confidence consistently achieve better academic outcomes across various subjects and assessment types, a combination of these variables to form a model have yet to be done in as far as the rigors of literature review by the proponent is concerned. Hence, grounding the generated models from these existing theories, the study aims to contribute new bodies of knowledge especially in underscoring the importance of considering multiple predictors to fully understand the factors influencing the outcome variable.


Limitations

There are a few limitations to this study. First, the sample of international students was drawn from California and a few specific universities using convenience and snowball sampling; therefore, generalizations to other states might be limited. Second, each academic institution or department may have different grading standards; therefore, caution needs to be exercised in comparing GPAs of international students across different universities. Third, there are other ways to measure success, such as career placement after graduation, which was not taken into consideration in this study. The researcher chose to conduct this research in California as the state has a large international student body. Although the sample of participants for this study was drawn from a limited number of universities in California, the target universities have diverse international student bodies, which allowed for diverse perspectives to be collected to answer the research questions of this study better.




Conclusion

In conclusion, this study offers critical insights into the relationship between TOEFL scores and academic success among Chinese international students, who constitute a significant proportion of the international student body in the US. By focusing exclusively on this group, the research captures a wide range of experiences and variations within this demographic. The findings provide empirical evidence that can guide admissions officers, student affairs officers, and university administrators in making more informed decisions regarding the evaluation of international students. We earnestly hope that our findings will pave the way for further exploration and deeper understanding in this important area of study.
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