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Abstract
For institutions where English is the primary language of instruction, English assessments for 
admissions such as the Test of English as a Foreign Language (TOEFL) and International English 
Language Testing System (IELTS) give admissions decision-makers a sense of a student’s skills 
in academic English. Despite this explicit purpose, these exams have also been used for the 
practice of predicting academic success. In this study, we meta-analytically synthesized 132 effect 
sizes from 32 studies containing validity evidence of academic English assessments to determine 
whether different assessments (a) predicted academic success (as measured by grade point 
average [GPA]) and (b) did so comparably. Overall, assessments had a weak positive correlation 
with academic achievement (r = .231, p < .001). Additionally, no significant differences were 
found in the predictive power of the IELTS and TOEFL exams. No moderators were significant, 
indicating that these findings held true across school type, school level, and publication type. 
Although significant, the overall correlation was low; thus, practitioners are cautioned from using 
standardized English-language proficiency test scores in isolation in lieu of a holistic application 
review during the admissions process.
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Each year, a growing number of students choose to study internationally around the world 
at higher education institutions where English is the primary language of instruction (Baer 
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& Martel, 2020; Institute of International Education [IIE], 2018).1 From the perspective of 
international students, studying abroad can offer a better education, exposure to another 
culture, and greater employment opportunities (Bodycott, 2009; Mazzarol & Soutar, 2002). 
From the perspective of universities, international students bring culture, innovation, and 
increasing revenue to the university each year (Hegarty, 2014; IIE, 2018). In addition, 
international students have a profound economic impact for the countries where they are 
studying. For instance, in the United States alone, international students brought in $39 
billion in foreign dollars and were responsible for the creation of hundreds of thousands of 
jobs (Israel & Batalova, 2021). Due to these advantages, many schools are increasing 
efforts to attract international students (Sá & Sabzalieva, 2018), and a number of countries 
have set long-term goals to increase the number of international students attending higher 
education in their country by as much as 100% (IIE, 2018).

In the 2019 academic year, there were more than one million international students in 
the United States (5.5% of enrollments; Israel & Batalova, 2021). Since 2010, there has 
been a nearly 60% increase in international student enrollment in the United States, the 
majority from China and India (IIE, 2018). These trends were comparable in other 
English-speaking nations: Canada (642,480 international students), the United Kingdom 
(485,645), and Australia (370,269; IIE, 2018). Even smaller destinations such as Ireland 
and New Zealand have seen increases in recent years (IIE, 2018). With the high demand 
to study internationally, coupled with the value of international students to universities, 
admissions decision-makers need to use all available evidence to select students who 
will succeed academically and remain enrolled.

International students wishing to attend English-instruction schools must prove their 
ability to communicate successfully in the English language at an advanced level in both 
written and oral/aural context. Research has shown that students who are below a certain 
threshold in these skills will not succeed in an English learning environment (Graham, 
1987). Standardized English language proficiency (ELP) assessments serve as a way for 
admission decision-makers to determine at what level applicants can read, write, listen, 
and speak in English, skills that are critical for communication at a collegiate level 
(Graham, 1987). Academic institutions establish a minimum score to be considered for 
acceptance for each assessment based on the language demands of that institution.

The two most universal ELP admissions assessments are the Test of English as a 
Foreign Language (TOEFL, Educational Testing Service [ETS]) and the International 
English Language Testing System (IELTS, Cambridge English). Worldwide, the TOEFL 
has been administered to more than 35 million people since its inception and is accepted 
by more than 11,000 universities (https://www.ets.org/toefl/test-takers/ibt/about), and 
the IELTS serves more than 3.5 million people a year and is accepted by more than 
10,000 institutions (British Council, 2017). Although the TOEFL is the most widely 
accepted worldwide, with the IELTS in close second, many universities accept other ELP 
assessments, such as Cambridge Assessment English (CAE) and the Pearson Test of 
Academic English (PTE). Each assessment quantifies English skill, but there are still 
differences in the assessments; according to a review by Wood (2022), the TOEFL 
focuses on academic English, whereas the IELTS assesses both academic and everyday 
English; another view is that the tests differ on task types (see Bright, 2020). Although 
every English assessment for admissions is produced by a different company, each 
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company has provided evidence that scores from their assessments are indicative of 
underlying academic English ability. This collection of evidence allows admissions deci-
sion-makers the flexibility to accept multiple exams for the same purpose, that is, under-
standing how well applicants can read, write, listen, and speak in academic English.

Despite the clearly stated purpose of these assessments, they may be interpreted as 
predictors of academic success because they exist in the same realm as other more gen-
eral admissions tests such as the Scholastic Aptitude Test (SAT) or the Graduate Records 
Examination (GRE). For example, Arcuino (2013) researched admissions practices for 
three universities in the United States and found that students slightly below the cut-off 
in terms of undergraduate grade point average (GPA) and GRE scores were admitted 
with a strong TOEFL or IELTS score. Predicting criteria other than academic English 
with scores from these assessments is neither explicitly supported by ETS (the creators 
of the TOEFL; Educational Testing Service [ETS], 2018), nor by the creators of the 
IELTS (n.d.). Consequently, there is a need to collect some form of validity evidence to 
support this interpretation.

Predictive evidence is a form of criterion-related validity evidence and has been tra-
ditionally defined as the degree to which some measures (in this case, an assessment) 
predict a criterion such as academic success (Cronbach & Meehl, 1955). According to 
the Standards for Educational and Psychological Testing (American Educational 
Research Association [AERA] et al., 2014), “if validity for some common or likely inter-
pretation for a given use has not been evaluated . . . potential users should be strongly 
cautioned” (p. 23). Furthermore, “if a test score is interpreted for a given use in a way 
that has not been validated, it is incumbent on the user to justify the new interpretation 
for that use, . . . collecting new evidence, if necessary” (p. 24). The claim that a score on 
an academic English assessment predicts academic success has not been sufficiently or 
broadly validated. Thus, it is imperative that evidence is evaluated to determine if this 
interpretation is sufficiently supported by evidence.

The link between academic language and academic success is not direct, and one can 
imagine any number of scenarios where students who excel in academic English do worse 
in school due to poor quantitative skills, for instance. As noted in Cho and Bridgeman 
(2012), if the correspondence was one-to-one, native English speakers would all be success-
ful in higher education, which is obviously not the case. Nonetheless, these assessments are 
being used for admissions decisions; so in the present meta-analysis, we investigated studies 
that correlated scores on admissions language assessments to measures of academic success 
(e.g., GPA). Meta-analytic techniques aggregate the findings of primary research and pro-
vide necessary validity evidence to support the salient interpretation that English entrance 
exams are predictors of academic success. Thus, in the present meta-analysis, we synthe-
sized the evidence to support or oppose the claim that different admissions English assess-
ments (a) predict success in higher education and (b) do so comparably.

Literature review

Primary research has demonstrated markedly mixed results when predicting academic 
success from English admissions exams. Although many researchers have had success 
finding a strong correlation with various metrics of academic achievement (Daller & 
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Phelan, 2013; Koys, 2010), others had little or none (Dooey & Oliver, 2002; Person, 
2002). In some cases, although rare, researchers have even found negative correlations 
between these assessments and academic success (Arcuino, 2013; Cotton & Conrow, 
1998). These studies were built upon each other, citing the discrepancies as justification 
for more primary research with the body of research surrounding the predictive evidence 
of these assessments ever-increasing.

Given the expansive selection of primary research on this topic, there is no surprise that 
several qualitative and meta-analytic syntheses have been conducted related to these assess-
ments. Two prior meta-analyses have explored the capability of the TOEFL to predict aca-
demic success in higher education (Abunawas, 2014; Wongtrirat, 2010). The first, by 
Wongtrirat (2010), contained 22 effect sizes from 22 studies and focused on undergraduate 
and graduate international students studying in the United States. Abunawas (2014) 
expanded this analysis and found 47 TOEFL effect sizes across 41 studies, with school level, 
TOEFL version, and school location as moderators. In both studies, the authors found 
TOEFL to have a positive but small correlation (Wongtrirat, r = .18; Abunawas, r = .21) with 
GPA. More recently, Gagen (2019) linked the IELTS to GPA in a meta-analysis with 29 
effect sizes across 18 studies, finding a similar positive small correlation (r = .23). Lastly, 
Pearson (2021) conducted a review of the methods of predictive IELTS studies, finding that, 
methodologically, there was a large degree of heterogeneity between studies. However, this 
was not true for every variable: 90% of primary IELTS studies had GPA as the outcome vari-
able, and 84% of studies employed correlational methods.

Only a few primary studies have compared the predictive power of different assess-
ments. Of the few that have, some did not find any difference between TOEFL and 
IELTS in predicting final cumulative GPA (Arcuino, 2013; Johnson & Tweedie, 2017, 
2021; Lahib, 2016). On the contrary, Hill et al. (1999) found IELTS to have a signifi-
cantly stronger correlation with first year GPA than TOEFL. In that vein, independently, 
the results of Abunawas (2014), Wongtrirat (2010), and Gagen (2019) indicated that 
IELTS and TOEFL similarly predict academic success, but no prior meta-analyses have 
combined different assessments and treated assessment type as a moderator.

In the context of meta-analytic research on other admissions assessments, the correla-
tions of .18–.23 (Abunawas, 2014; Gagen, 2019; Wongtrirat, 2010) are comparable with 
some, although far weaker than others. One of the highest correlates of undergraduate 
GPA, the American College Testing (ACT), has a strong correlation by Cohen’s (1988) 
standards (operational validity ρ = .51; Westrick et al., 2015). In contrast, estimators of 
graduate success are slightly weaker, but still stronger than admissions English assess-
ments: the GRE (ρ  = .27–.38; Kuncel et  al., 2010) and the Graduate Management 
Admission Test (GMAT) (ρ = .35 –.47; Kuncel et  al., 2007). High-school and under-
graduate GPA (ρ = .58  and .31) have also been shown to be stronger predictors of under-
graduate and graduate success, respectively. Thus, although English assessments for 
admissions may predict success in higher education, other better suited assessment 
scores should be used also as part of a holistic admissions review process.

Study objectives and rationale

Prior meta-analytic research on the predictive evidence of admissions English assessments 
has been fairly narrow and only focused on either the TOEFL (Abunawas, 2014; Wongtrirat, 
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2010) or the IELTS (Gagen, 2019) without considering the large variety of other commer-
cially available assessments. Because there is little research comparing the predictive evi-
dence of different assessments, when used for this purpose, admissions decision-makers 
must make the unsubstantiated assumption that each assessment is equivalent in this regard. 
This is of particular interest to the admissions decision-makers at post-secondary institu-
tions, who may apply the results of this study to improve their selection process. 
Additionally, these prior studies also did not consider the age of the research. The current 
Internet-based iterations of the TOEFL and IELTS were released in 2005, so there may be 
issues in comparing more current research to that released before 2005.

Considering the meta-regression, prior meta-analyses were all limited that their mod-
erators were not modeled concurrently; thus, the results do not reflect the covariance 
between moderators when estimating their significance. Furthermore, only Abunawas 
(2014) included publication bias as a moderator. Finally, although previous researchers 
used random-effects approaches to weigh the impact of each study on the average effect 
size (Abunawas, 2014; Gagen, 2019), they did not employ procedures to account for the 
dependencies in standard errors within each study, leading to a potentially inflated type I 
error rate (Becker, 2000).

This study was built upon and expanded on previous meta-analytic research on the 
predictive evidence of admissions English assessments on academic success. By com-
bining research from multiple assessments, this allowed for (a) a general statement on 
the association between admissions English assessments and academic success, and (b) 
a comparison between different assessment types after accounting for moderators such 
as school type (public vs. private), school level (undergraduate vs. graduate), and publi-
cation bias. In fact, this was the first meta-analysis to consider whether schools are public 
or private, even though significant differences have been found in the academic success 
of students at different institution types (Scott et al., 2006). Because the current iterations 
of the most popular assessments (TOEFL and IELTS) began offering their Internet-based 
assessments in 2005, we only considered research in which samples were collected after 
that year. This has the potential to make the results of this study more meaningful to 
admissions decision-makers than prior research, given current ELP assessment charac-
teristics. Finally, we accounted for effect size dependencies within studies when calculat-
ing standard errors to minimize type I errors.

We utilized rigorous meta-analytic methods as outlined in the PRISMA framework 
(Moher et al., 2009) to answer the following research questions:

Research Question 1: To what degree does performance on a standardized admis-
sions ELP assessment predict GPA in higher education?

Research Question 2: To what degree is this prediction moderated by school level 
(graduate vs. undergraduate), publication type, and school type (public vs. private 
university)?

Research Question 3: After controlling for significant moderators, are there differ-
ences in predictive evidence between ELP admissions exams?

To support admissions decision-makers, we provided (a) the average correlation 
between ELP exam scores and GPA, (b) the magnitudes of potential moderators of that 
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correlation, and (c) a comparison of the predictive evidence of different assessments. 
Colleges and universities around the world may find the results of this study valuable 
when deciding whether the proposed use of predicting academic success from these 
assessments is supported, and if so, whether this prediction should be considered more 
strongly for certain assessments. This study was designed so that the results could be 
generalized to students at English-speaking public and private higher education institu-
tions around the globe (dependent on the availability of primary research and the repre-
sentativeness of the sample).

Methods

An abridged methods section is presented here. A comprehensive methods section in line 
with rigorous PRISMA guidelines (Moher et al., 2009) is included in Appendix A of the 
supplementary materials.2

Search strategy

Two databases in the field of education and educational psychology were searched for 
relevant studies: Education Resources Information Center (ERIC) (through EBSCO) and 
Education Source (through EBSCO) using controlled searches. A reproduction of the 
search used in ERIC is produced in Appendix C of the supplementary file, along with the 
number of primary studies it produced. Search terms used in this search included “pre-
dict*” (using an asterisk in a database search expands the search by including all forms 
of the word predict, such as predictive and predicting), “validity,” “undergraduate,” 
“graduate,” and the names of all the exams that met the inclusion criteria. Several other 
search strategies were employed. First, the reference lists for the qualitative and meta-
analytic syntheses published by Wongtrirat (2010), Abunawas (2014), Gagen (2019), 
and Pearson (2021) served as the initial literature sources. Next, Google Scholar was 
searched with the same terms employed in the database search. As publication bias poses 
a risk to the quality of meta-analyses (Borenstein et al., 2009), unpublished literature 
were searched for in the ProQuest Digital Thesis database and on OSF preprints using 
the same search terms. Finally, the ETS and the IELTS research repositories were 
searched. Subsequent forward and backward citation searches were conducted on Google 
Scholar to identify other relevant sources.

Inclusion and exclusion criteria

To be included, the primary study had to correlate an international or English learner’s 
score on one of several (a) large-scale, (b) standardized, (c) commercially available, (d) 
securely, and (e) currently administered English language proficiency assessments (a full 
list is provided in the section below) with their academic achievement in the school they 
were admitted to as measured by some form of GPA (also described below).

Assessments.  To be included, the assessment in the study had to be used for admissions 
decisions at a college (2 year, 4 year, or technical) or university where English is the  
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primary written and spoken language of instruction. Studies including the following 
commercially available assessments were included:

•• The Test of English as a Foreign Language (TOEFL iBT or TOEFL PBT),
•• Any version of the International English Language Testing System (IELTS),
•• The Pearson Test of Academic English (PTE),
•• Cambridge English: Advanced (CAE) or C1,
•• Cambridge English: Proficiency (CPE) or C2,
•• Canadian Academic English Language Assessment (CAEL),
•• The Examination for the Certificate of Proficiency in English (ECPE).

Studies that utilized internally developed language assessments administered by col-
leges and universities (e.g., Lee & Greene, 2007) and studies investigating English lan-
guage exams that were not developed for admissions purposes (e.g., Daller & Phelan, 
2013) were excluded. Other assessments not listed here were also excluded.

Given that the IELTS and TOEFL are the most widely available and accepted exams, 
one extra constraint was placed on study inclusion with these exams in mind. In 2005, 
ETS discontinued the TOEFL CBT (computer-based test) and introduced the TOEFL 
iBT (Internet-based test) alongside the original paper-based test (PBT) (ETS, 2020). In 
the same year, the developers of the IELTS introduced a computerized version of their 
assessment for the first time (Green, 2007). Today, both exams are offered either digitally 
or on paper. To strengthen the findings of this synthesis, only samples of students who 
took an ELP entrance exam after 2005 were included. Studies that were conducted after 
this date but analyzed historic data sets were excluded (e.g., Itaya et al., 2008).

Participants.  The target population included students who were required to take one of 
the listed assessments to gain admission to a college or university and attended that col-
lege or university for at least one term. Mainly, these were students from a primarily 
non-English speaking country applying to a school within their country where English is 
the primary language of instruction (e.g., O’Dwyer et al., 2018).

Academic achievement.  There are many measures of student success, such as satisfaction, 
career success, persistence and achievement of learning outcomes, but the most common 
metric in educational research is GPA (York et al., 2015). This is not without contro-
versy: there have been researchers both supporting (e.g., Gershenfeld et al., 2016) and 
opposing (e.g., Young, 1990) the use of GPA as a metric of success. Despite the some-
what controversial nature of the variable, it is prevalent in relevant predictive validity 
studies and prior meta-analytic research (Abunawas, 2014; Gagen, 2019; Wongtrirat, 
2010) likely because it is the most accessible academic outcome metric (Cho & Bridge-
man, 2012). Throughout this study, the following terms are used interchangeably: stu-
dent success, student achievement, and GPA.

Researchers of included studies measured academic achievement using GPA, or 
another numeric outcome that could be converted to GPA, as the outcome variable. For 
example, Gochev (2013) correlated IELTS scores with a non-traditional GPA measured 
on a 100-point scale. The time frame could be any time in which students were attending 
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the college or university for which they applied with the corresponding assessment. 
Included studies could report (a) GPA for one or two semesters (e.g., Arrigoni & Clark, 
2015), (b) cumulatively over any amount of time (e.g., Johnson & Tweedie, 2017), and 
(c) within one or multiple majors or course loads (e.g., Müller & Daller, 2019). Studies 
with qualitative metrics of success, such as a survey or a teacher evaluation, were also 
excluded.

Study quality and design.  To be included, researchers conducting primary studies were 
required to rely on observational (i.e., existing student data were analyzed) research 
designs. In addition, two pieces of information were required: (a) the correlation between 
test score and GPA or the information needed to compute the correlation, and (b) the 
sample size, in order to calculate the standard error of the correlation.

Screening and coding procedure

The initial search was completed by the primary author and the subsequent screenings 
were conducted with the aid of a PhD student who had taken a graduate-level course on 
meta-analysis. A free systematic review website, Rayyan (Ouzzani et  al., 2016), was 
utilized by both raters to identify studies for inclusion based on title/abstract review. 
After the primary search in 2018, all articles were reviewed by both raters. The full text 
of each study identified in the primary screening process was retrieved and reviewed in 
its entirety to ensure it met the inclusion criteria. The percentage of agreement for article 
inclusion was 100%, indicating that both reviewers agreed entirely on the selection of the 
final 32 included articles.

Coded variables

The following categories of variables were coded: (a) study, (b) assessment, (c) sample, 
(d) school, and (e) effect size variables. A description of each of these categories is pro-
vided in the following paragraphs.

Study variables.  Several identifying variables related to the study itself were recorded, 
including first author and year of publication. Whether the article was published in a 
peer-reviewed journal was also coded dichotomously to allow for publication bias 
analyses.

Assessment variables.  The central moderator variable for this study was the assessment 
being evaluated. Because many of these tests have multiple versions (e.g., TOEFL PBT 
vs. TOEFL iBT), this information was also recorded. For the IELTS, there was no dis-
tinction between paper-based and computer-based assessments, so this was coded solely 
as IELTS throughout.3

Sample variables.  Prior researchers noted the difference in rigor between undergraduate 
and graduate-level programs (Fu, 2012; Woodrow, 2006), so a categorical moderator 
recorded whether each sample contained primarily participants studying at the 
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undergraduate level, graduate level, or a combination of both. Additionally, prior 
researchers noted that the majority of international students come from China and India 
(IIE, 2018), so the primary country of origin for the sample was coded. Because of the 
diversity covered by primary research, this variable was coded only for descriptive pur-
poses only.

School information.  The majority of predictive validity research considered student suc-
cess at a single institution, which was noted for descriptive purposes, as was the country 
in which the school was located. Although Abunawas (2014) found that institutional 
setting (United States vs. non-United States) was marginally significant, it was not 
included as a moderator due to the fact that it was highly conflated with assessment type. 
That is, most research on the IELTS took place in a non-United States context, whereas 
most TOEFL research was conducted on samples of students in the United States. 
Another categorical variable described if the institution was public (i.e., government 
funded and publicly controlled) or private as there are many differences between public 
and private colleges, such as cost to attend, size of the institution, and other factors that 
are associated with student success in college (Scott et  al., 2006). Woodrow (2006) 
observed that the majority of studies on predictive validity focused solely on GPA in the 
first semester of college. As noted by Gagen (2019), GPA must be considered throughout 
the collegiate experience to determine the true predictive validity of assessments. Thus, 
a dichotomous variable was included to describe the type of GPA (one/two terms vs. 
cumulative).

Effect size variables.  A number of variables related to effect sizes were included for either 
descriptive or meta-analytic purposes. The desired effect size was the correlation, r, 
between English entrance assessment score and college or graduate level GPA.4 If there 
were multiple effect sizes (e.g., an effect size for students from different countries, or in 
different programs), each was coded separately. From any given study, the largest num-
ber of non-overlapping disaggregated samples were recorded. For instance, Shbeeb 
(2019) reported effect sizes at the aggregate level and disaggregated by program. For this 
study, the correlation for each program was collected. The number of participants was 
also noted in order to calculate effect size sampling error variances.

Interrater reliability

Coding for effect sizes and all moderators was completed by the first author. A doctoral 
student coded an approximate 20% overlap (k = 8). Any inconsistencies were resolved 
through discussion, with the first author ultimately determining the resolution. The aver-
age percentage agreement between the two raters across all coded variables was 96%. Of 
the variables included in the moderator analysis, none had an interrater reliability below 
87.5%. The only variables to suffer in terms of interrater reliability were country of ori-
gin and GPA type, which were included only descriptively (62.5% and 75% agreement, 
respectively). The interrater reliabilities for each coded variable can be found in Appendix 
E of the supplementary materials.
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Statistical analyses

Calculating individual effect sizes.  Although correlations can serve as an effect size, each 
outcome was converted to Fisher’s z to normalize the sampling distribution (Fisher, 
1915). The transformation from r to Fisher’s z and the associated standard error are 
depicted here:

                                                    z ln
r

r
= ×

+
−




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0 5
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1
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where n is the size of the sample, r is the correlational effect size, and vz is the sampling 
error variance of the estimated Fisher’s z. Effect size comparisons and potential modera-
tor analyses were completed using Fisher’s z, although for presentation they were con-
verted back to r to ease interpretation.

There were no range restriction corrections made to these data even though it is very 
likely that this occurred (i.e., students with high TOEFL scores were selected partially 
based on these high TOEFL scores and high school/undergraduate GPA, which corre-
lated highly with TOEFL scores; Woodrow, 2006). Due to this, the overall calculated 
average effect size was likely an underestimation of the true mean effect size.

Missing data analysis.  The Amelia package in R (Honaker et al., 2011) identified modera-
tor variables that were missing from many studies, as well as the effect sizes that were 
missing many moderator variables. Missing moderators were obtained from other avail-
able data whenever possible (e.g., missing institution variables were gathered via institu-
tion websites) but other more formalized imputation methods were not implemented. 
When moderators could not be inferred, those effect sizes were removed from the mod-
erator analysis. Missing data were a concern during the coding procedure due to the fact 
that the moderator model deletes any cases with missing values, a shortcoming that is 
elaborated on in the study limitations. Thus, moderator variables that were missing infor-
mation for more than 10% of effect sizes were not included in the moderator analysis so 
as to retain as much information as possible. This percentage was chosen a priori based 
on the expertise of the authors.

Examining outliers and identifying publication bias.  Figure 1 depicts a funnel plot which 
displays the effect size plotted against the inverse of the standard error. Studies with high 
standard error and effect sizes close to zero are less likely to be published, so an absence 
of data in this portion of the graph may indicate publication bias. Egger’s test, which is a 
test of symmetry of the funnel plot (Egger et al., 1997), was also employed. A forest plot 
(Figure 2) was also produced in order to visualize effect sizes by study/sample. Publica-
tion status was also considered as a moderator in the meta-regression model described 
below; a significant effect of publication status would indicate notable publication bias. 
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A sensitivity analysis was also conducted by comparing mean effect size with and with-
out outliers.

Meta-regression.  The mean effect size across all effect sizes was calculated with an inter-
cept-only meta-regression using the robumeta R package (Fisher & Tipton, 2015). This 
approach uses the inverse variance of primary studies to weigh each study. Additionally, 
this model allowed for the evaluation of the degree of heterogeneity between the effect 
sizes. To determine the degree of between-study heterogeneity, a modified Cochran’s Q, 
the I2 statistic, was calculated using the following formula (Higgins & Thompson, 2002):

                                                     I
Q k

Q
2 1

100=
− −( )

× % 	 (3)

where Q is Cochran’s Q and k is the number of studies. The I2 statistic represents the 
percentage of total variability in a set of effect sizes due to between-study variability. 
Another advantage of the I2 statistic is the ease with which it can be interpreted. An 
I2 < 50% indicates low heterogeneity, 50% ⩽ I2 < 75% medium heterogeneity, and 
I2 ⩾ 75% large heterogeneity (Higgins & Thompson, 2002). Thus, if the null model has 
medium or high heterogeneity, a moderator analysis is warranted.

Effect sizes in this analysis from within the same study may be correlated with one 
another, as they typically sample different subpopulations of students (e.g., students from 
different countries of origin) at the same institution. Effect size dependency is a threat to 
the validity of interpretations of a meta-analysis, as it can increase type I error by deflat-
ing standard error estimates (Becker, 2000). To account for this, the robumeta package 
(Fisher & Tipton, 2015) employs robust variance estimation (RVE) procedures (Hedges 

Figure 1.  Funnel plots for the non-winsorized and winsorized effect sizes, plotted against 
inverse standard error.
Note. The dotted line represents the weighted mean effect size assuming effect sizes are all independent.
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Figure 2.  A forest plot displaying all 132 effect sizes from 32 studies.
Note. The dotted line represents the weighted mean effect size determined from the null model. Point size 
is determined by sample size of the effect.
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et  al., 2010) to estimate the variance of effect sizes. This approach approximates the 
dependence structure of effect sizes from the same study by estimating the within study 
covariances using the cross products of the residuals from within a given study.

Moderator analysis.  A meta-regression model was fit with the following moderators:

                       
z Private Graduate Published

TOEFLiBT

 = + ( ) + ( ) + ( ) +
( ) +

β β β β

β
0 1 2 3

4 ββ5 ( )TOEFLPBT +
	 (4)

where β0  is the intercept, β1 is the partial slope associated with school status (reference 
is public), β2  is the partial slope associated with school level (reference is undergradu-
ate), and β3 is associated with publication status (reference is unpublished). Coefficients 
β4  and β5  are associated with different assessments (reference is IELTS).

For both the null and moderator analyses, we have opted to employ a fixed-effects 
meta-regression model. Although this approach has been criticized for being less gener-
alizable than a random-effects model (e.g., Gagen, 2019), there is still reason to believe 
that it is appropriate given the aims of this study (Rice et al., 2018). Rice et al. (2018) 
make the argument that, under certain minimal assumptions, fixed-effects analyses are 
equally useful in their ability to estimate mean effects. The robumeta package further 
mitigates any assumption violations by correcting for small sample sizes in their esti-
mates (Fisher & Tipton, 2015).

Results

A summary of the literature search and screening process can be found in Figure 3 
(Moher et al., 2009, The PRISMA Group). The search of ERIC and Education Source 
yielded 237 studies. Other sources, namely ProQuest, publisher websites for the TOEFL 
and IELTS, Google Scholar, and the citations from Wongtrirat (2010), Abunawas (2014), 
and Gagen (2019) led to 269 citations after duplicates were removed. Backward and 
forward citation searches yielded 16 additional studies that met the inclusion criteria, 
bringing the total number up to 51. These studies were subsequently narrowed down to 
62 studies that met the inclusion criteria based on title and abstract screening. Final full-
text screening resulted in a sample of 32 studies, including published journal articles, 
research reports, and unpublished dissertations.

The largest reason to exclude studies was age, with 38 otherwise relevant studies 
excluded during the initial screening because they were published prior to 2006. After 
the initial test screening, four more studies were excluded because, even though they 
were published beyond 2006, they referenced older samples. The other rejected studies 
consisted of research reviews, reviews of excluded assessments, non-correlational stud-
ies, and studies with prior high school or college GPA as an independent variable rather 
than a subsequent higher education GPA as a dependent variable. One source (Avdi, 
2011) that could have been included based on title and abstract was excluded due to lack 
of access to the full paper.
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Coding results

Description of sample.  All studies included in the meta-analysis are cited in Appendix B 
of the supplementary file and coded information from each is included in Appendix D of 
the supplementary file. The final sample of 32 studies yielded 132 effect sizes and ranged 
from the year 2006 to the year 2021, with the median study year being 2014. Studies 
contributed anywhere from 1 to 44 effect sizes, with a median of two effect sizes. The 
total number of participants across all studies was 15,691. Of the 132 effect sizes, 75 
came from specific programs or schools, business being the most common field (n = 17), 
followed by some form of social science (n = 13). Nine countries produced primary 
research, the most common being the United States (n = 92 effect sizes) with the United 

Figure 3.  A PRISMA flow diagram detailing the search and screening process of the meta-
analysis.
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Kingdom in a distant second (n = 9). Most studies specified that their sample comprised 
students from all over the world (n = 55), although a small number of samples were pri-
marily made up of Chinese students (n = 12). The TOEFL iBT and the IELTS were the 
main language assessments represented in the sample. The TOEFL iBT contributed 90 
effect sizes (68.2%), whereas the IELTS contributed 26 effect sizes (19.7%). The TOEFL 
PBT contributed five effect sizes (3.8%). Two other exams, Canadian Academic English 
Language (CAEL) and PTE, were both represented with one effect size. The distribution 
of effect sizes can be seen in Figure 2. Other moderator variables included in the quanti-
tative analysis, such as school level, are described below with the moderator analysis.

Most coded variables were available in every study. Every study identified the neces-
sary effect size information, and the majority had information about the desired modera-
tors. A total of nine studies did not specify which version of assessments they were using 
or converted scores from different assessments to the same scale. In terms of other mod-
erators, 11 studies did not divulge the name of the school in question and were missing 
potentially identifying information on whether the schools were public or private. One 
moderator that was ultimately excluded was GPA type. Although it had been considered 
in prior meta-analyses (Gagen, 2019), it was missing from sufficient studies to warrant 
its exclusion from the meta-regression model. Of the studies that did include GPA type, 
58% of effect sizes were based on one/two term GPA, whereas the rest were collected 
cumulatively at the end of the students’ program.

Outlier analysis.  Six effect sizes were identified as outliers, four of those indicating a 
large negative correlation between assessment score and academic success. A sensitivity 
analysis yielded no difference between Winsorized and non-Winsorized data sets (the 
difference in mean effect sizes was 0.005). Consequently, effect sizes were not Win-
sorized as it did not dramatically impact the presented outcomes.

Meta-regression

English university admission assessments (the TOEFL and IELTS, for the most part) had 
an average correlation of .23 with GPA (95% CI [.18, .28]). Overall, this mean correla-
tion was found to be significantly different than zero (p < .001). This result was based on 
all 132 effect sizes from 32 studies. The results of this analysis can be found in Table 1. 
The meta-regression results indicated a moderate degree of heterogeneity present within 
the observed effect sizes (I2 = 68.53%), suggesting the need for moderator analyses.

Moderator analysis.  The results of the moderator analysis are also depicted in Table 1. 
Because only one study analyzed the PTE and CAEL, they were excluded from the mod-
erator analysis. Thus, the moderator analysis was conducted with the 111 TOEFL and 
IELTS effect sizes for 29 distinct samples. Overall, the majority of effect sizes came 
from public institution data sets (n = 100, 82%).5 For both the IELTS and TOEFL assess-
ments, the majority of research took place in public institutions, but IELTS research was 
more likely to occur in private settings (29% of IELTS research, 14% of TOEFL research). 
Whether a school was public or private did not significantly explain any of the heteroge-
neity in the effect size (p > .05). Similarly, graduate vs. undergraduate also failed to be a 
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significant moderator (p > .05). The collected effect sizes fairly evenly represented 
undergraduate and graduate students (53% graduate students), although this difference is 
more pronounced when considering assessment brand. For IELTS effect sizes, 63% of 
research came from undergraduate institutions schools; in contrast, 60% of TOEFL effect 
sizes were found in graduate programs. The majority of research on admissions English 
assessments took place at public graduate schools (50.4% of effect sizes). After account-
ing for moderators, admissions English assessments were positively correlated with aca-
demic success (p = .001) although no significant differences were found between each of 
the tests (p > .05); thus, the unconditional model average correlation of .23 is consistent 
across instruments. Based on the I2 statistic, the model containing all moderators 
explained 8.6% more variation than the null model (I2 = 62.63).

Publication bias.  Publication bias poses a serious risk to the validity of meta-analyses, and 
as such, great care was taken to evaluate its presence. Of the 132 included effect sizes, 
58 came from 14 unpublished works (44%). More specifically, eight studies (n = 40 
effect sizes) were dissertations or theses, three were reports (n = 12), two were chapters 
(n = 5), and one was an unpublished manuscript (n = 1). The presence of publication bias 
was evaluated with funnel plots (Figure 2) and by Egger’s test. The funnel plot appears 
to be symmetric across the median, and this is confirmed by Egger’s test (z = 1.63, p = .1) 
indicating that publication bias was likely not present in the analysis. Additionally, pub-
lication status was considered as a moderator but was not found to be statistically signifi-
cant after accounting for school level, type, and assessment type (p > .05).

Table 1.  Results of null model and moderator analysis for meta-regression of GPA onto 
college English entrance exam assessment score.

Moderator Unconditional model 
coefficient and SE

Moderator model 
coefficient and SE

Institution:
  Privatea .076 (.086)
Program:
  Graduateb .037 (.079)
Test:
  TOEFL iBTc –.048 (.070)
  TOEFL PBTc .035 (.151)
Publication Status:
  Publishedd –.018 (.066)
Constant .232* (.025) .100* (.024)
Effect sizes (n) 132 111
Number of studies (k) 32 29
I2 68.53 62.63

iBT: Internet-based test; PBT: paper-based test; SE: standard error.
Note. *p < .05.
aReference is public, breference is undergraduate, creference is IELTS, dreference is unpublished.
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Discussion

Overall, the results of this meta-analysis support the conclusion that admission English 
assessments do predict academic success in undergraduate and graduate school. This 
result is in line with previous meta-analyses analyzing just the TOEFL (Abunawas, 2014; 
Wongtrirat, 2010) or IELTS (Gagen, 2019). However, this conclusion should not be con-
sidered in a vacuum; although the correlation was positive and significant (r = .23, 
p < .001), it was lower than correlations from other more general admissions assess-
ments, such as the ACT (Westrick et al., 2015) and the GRE (Kuncel et al., 2010). One 
must also consider these results in the context of other studies of language testing. 
Plonsky and Oswald (2014) synthesized the results of 175 correlational studies in the 
field of language testing, concluding that correlations of .25 are small, .40 medium, and 
any above .6 are large. By these standards, English assessments for admissions predict 
academic success to only a small degree.

Although it was found to be significant in Gagen (2019), similar to Abunawas (2014), 
level of study (graduate vs. undergraduate) was found to be non-significant. The contra-
dictory nature of these findings could indicate that (a) after accounting for the other 
moderators in this study, school level was no longer significant or (b) there is a difference 
between the TOEFL and IELTS’ ability to predict success at the graduate and under-
graduate level that was not captured in the current study. This study was the only meta-
analysis thus far to consider whether schools were public or private. Somewhat 
surprisingly, given the differences in the students who attend these institutions (Scott 
et al., 2006), after accounting for other moderators, school type was not found to be sig-
nificant. This may be due to any number of other factors, such as grade inflation or dif-
ferences in the types of majors typical to the student body. Finally, none of the methods 
for identifying publication bias (funnel plot, Egger’s test, moderator analysis) seemed to 
do so, strengthening the generalizability of this study.

After controlling for the aforementioned moderators, the TOEFL (both versions) and 
IELTS were not found to differentially predict success in undergraduate and graduate 
school. These results are unsurprising given the similarity of the findings by Abunawas 
(2014), Gagen (2019), and Wongtrirat (2010). Still, one may wonder why this is the case 
as these tests have been found to have as many differences as similarities (Li, 2018;  
Wood, 2022; see also Bright, 2020). In fact, Li (2018) noted that the TOEFL iBT and 
IELTS differ substantially in terms of content and tasks. Overall, some estimate that the 
TOEFL iBT focuses more on academic English, whereas the IELTS looks for  general 
and academic language (see Wood, 2022). Nonetheless, score comparison guides for 
these assessments have been developed by ETS (https://www.ets.org/toefl/score-users/
scores-admissions/compare). Due to this, these results may offer some reassurance to 
colleges that have been accepting these assessments interchangeably if they are being 
used to predict who will succeed at an institution.

Limitations

Due to the many complex components of conducting a meta-analysis, several aspects of 
this study could be improved in future iterations of this and similar studies. For instance, 

https://www.ets.org/toefl/score-users/scores-admissions/compare
https://www.ets.org/toefl/score-users/scores-admissions/compare
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during the data collection process some number of studies were excluded because they 
were not accessible through any of the databases. Assuming these studies were inacces-
sible not due to some feature of the study, it is reasonable to expect that they would not 
have greatly influenced the results. Despite this, more exhaustive attempts could have 
been made to contact study authors.

During the coding process, many more moderators could have been explored and 
coded, from participant demographics to outcome variations (i.e., moderating for GPA 
vs. other outcome measures, or controlling for types of GPA). Other predictors, such as 
GRE/SAT score or High School/Undergraduate GPA, could also enrich the analysis from 
the perspective of an admission decision-maker. Without the introduction of imputation 
techniques, one issue related to coding more moderators is that robumeta handles miss-
ing data by listwise deleting each study missing any moderator variable. This introduces 
bias unless the data are missing completely at random; this assumption is untestable and 
typically untenable. Additionally, without imputation, each study that was missing a sin-
gle moderator value was excluded from the moderator analysis, decreasing the total sam-
ple size by 21 correlations from 3 studies. This also led to the exclusion of certain 
moderators (e.g., GPA type; Gagen, 2019) that were included in prior meta-analyses. In 
general, these model assumptions need to be examined more thoroughly in future 
analyses.

A number of other analytical procedures were not included in this study. Correcting 
for range restriction would yield more accurate correlations. A number of factors may 
contribute to range restriction issues: (a) schools select students with higher English 
assessment scores; (b) collegiate grades tend to be inflated; and (c) negative skew may 
be observed in GPA in primary studies. Nonetheless, as noted previously, range restric-
tion corrections may inadvertently add bias based on the authors assumptions about the 
full non-range restricted population. Some methods have been proposed for correcting 
correlations for range restriction when populations parameters are unknown (Cohen, 
1959), but these corrections are not widely employed in practice leading to questions of 
their accuracy. Similarly, predictive power has shown to weaken over time, so correla-
tions with later outcomes may have been smaller. Another limitation is that there was no 
power analysis conducted in this study. Although post hoc power analyses are typically 
not recommended, one could have shed valuable light on the generalizability of these 
findings. A meta-analysis with low power may not offer any valuable insight into practi-
cal implications. More effect sizes would need to be included in order to increase the 
power of the analysis, particularly if more moderators are added to the regression 
models.

Future research

Much of the primary research in this field is lacking in important information that 
could be relevant to future meta-analytic research. One assumption of this study was 
that authors correctly identified which type of exam score they were reporting. This 
assumption may not be tenable as in a number of studies, IELTS and TOEFL scores 
were equated based on guidelines published by IELTS (e.g., Kwai, 2009). For those 
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studies where it was not clear, effect sizes were not included in the moderator analysis 
because they were missing exam type. Still, researchers should make an attempt to 
specify this as much as possible to improve the findings of future meta-analyses. 
Authors of future primary analyses should make an effort to better describe the sam-
ple they are analyzing whenever possible. Subgroup analyses by nationality (similar 
to those in Bridgeman et al., 2016), for instance, may lead to better conclusions about 
the predictive evidence of these assessments in more specific contexts. This increased 
specificity could be seen as a helpful tool for schools when weighing large numbers 
of applications for a limited number of positions. Additionally, the body of primary 
predictive evidence research must grow considerably before comparisons can be 
made to assessments other than the TOEFL and IELTS. Only one study identified in 
this search incorporated research related to assessments other than these, and although 
that research may exist in some form, perhaps with another outcome variable, it was 
not captured in the comprehensive literature search.

Implications

It is clear from the results of this meta-regression results that these exams positively cor-
relate with GPA. Still, it is a small correlation, so admission decision-makers may be 
wise to continue to use it solely as a measure of English skills rather than academic suc-
cess, or as one piece of non-predictive evidence in a holistic review process. This conclu-
sion is especially true when considering other predictors that are more correlated with 
success, such as SAT, ACT, or GRE scores, or prior academic achievement.

The hypothesis analyzed through this study was that not all admission English assess-
ments are created equal, which, based on the results of this meta-analysis of three instru-
ments, appears to be untrue. Although this meta-analysis had shortcomings, its results 
are still generalizable and still carry some weight. The sample of studies represents all 
available studies from a systematic search of research analyzing the validity evidence of 
the TOEFL and IELTS in predicting some form of GPA, and thus generalizes to those 
assessments. The results of this analysis indicate that admissions decision-makers do not 
need to differentially weigh admissions English assessments. Although the TOEFL is the 
most popular of its ilk, the IELTS is gaining popularity in the United States and functions 
equivalently for predicting success in higher education. Due to the lack of other assess-
ments represented in the sample, it is unclear if these results extend to exams such as the 
CAE and PTE, among others.
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Notes

1.	 The exception to this trend is 2020. As an example, there was a 16% decrease in international 
student enrollment in the United States due to the persisting COVID-19 travel restrictions 
(Baer & Martel, 2020).

2.	 The R code and associated data can be found on OSF: https://osf.io/xw2c5/?view_only = 
f2b0aad9355948a7b42ee77525d1f9d7.

3.	 At the request of a reviewer, we also recorded whether studies reported an internal consist-
ency for the sample, a practice that is standard in language testing research. Only one study 
(Müller & Daller, 2019) did so, reporting an alpha of .83. It is likely that this information was 
not reported because researchers did not have access to the individual examinee responses 
required to calculate internal consistency. Still, we recommend that future researchers seek 
out and present this information when possible.

4.	 The decision was made to include studies that reported either Pearson or Spearman correla-
tions. Although these two correlations are not interchangeable, this is an approach that has 
been taken by prior meta-analyses. In the final sample, only three studies provided Spearman 
correlations.

5.	 Note that some cases were missing this information, so totals may not add up to the full 132 
effect sizes.
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