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Abstract

Cronbach’s alpha is a reliability coefficient commonly reported in second language (L2) and English language
teaching (ELT) studies. The alpha coefficient provides information on the internal consistency of a measuring
instrument. The reported alpha coefficients are obtained from, and apply only to, the research sample. However, the
estimation of the alpha coefficient for the population has not received the attention of L2 and ELT researchers. This
study aims to provide an overview of the alpha coefficient estimation procedure of a measuring instrument for a
population with the reliability generalization method, commonly known as alpha coefficient meta-analysis. An
example alpha coefficient meta-analysis study—using empirical data of the 29-item English Language Teaching
Reflection Inventory (ELTRI) from 27 independent study samples—was conducted to provide an overview of the
procedure for applying the method and the information that needs to be reported from the results of the analysis. The
results of the study using a random-effect model show that the population alpha of ELTRI was 0.872, indicating
excellent reliability; this is followed by application of a mixed-effect model that shows that article type and means of
teaching experience significantly impacted ELTRI reliability. Implications for future research are discussed.
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1. Introduction

Reliability—an important concept psychometrics—describes the consistencies of a measuring instrument. The
Wilkinson & American Psychological Association (APA) Task Force on Statistical Inference (1999) states, “It is
important to remember that a test is not reliable or unreliable. Reliability is a property of the scores on a test for a
particular population of examinees. Thus, authors should provide reliability coefficients of the scores for the data
being analyzed, even when the focus of their research is not psychometrics.” In the field of applied linguistics—
especially in the context of language assessment—reliability has become a critical issue, as stated in The
Encyclopedia of Applied Linguistics (Chapelle, 2012), journal article reporting standards (Derrick, 2016), and
special reports on the reliability of large-scale tests such as the TOEFL iBT (see Educational Testing Service, 2020).
However, reliability is an attribute of the score generated from the test and not that of the test itself (Lane et al.,
2002). In addition to the validity of the measuring instrument, every researcher should report information about the
reliability of the measuring instrument used in his research to highlight the consistency of the scores obtained from
the measuring instrument (Wilkinson & APA Task Force on Statistical Inference, 1999).

Mathematically, reliability is defined as the ratio of the true score variance to the observed score variance (Raykov &
Marcoulides, 2010). In other words, the reliability coefficient provides information on how much of the variation in a
person’s score is influenced by the person’s actual ability. The higher the reliability, the greater the credibility of the
score obtained from the test as representing the individual’s true ability. Therefore, reliability—also called
consistency and trustworthiness—is the extent to which the score obtained from a measurement process can be
trusted (Ahrens et al., 2020).

One of the most popular reliability coefficients is Cronbach’s alpha (hereinafter referred to as alpha), an indicator of
the internal consistency of a test score (Cho & Kim, 2015). Generally, an alpha coefficient value above 0.70 indicates
that a test has good internal consistency or, in other words, that the test is reliable (Nunnally, 1978). Alpha—a single
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number—makes it easy for researchers to make decisions about the reliability of an instrument (Cortina, 1993).
Although alpha is commonly used by researchers in the field of applied linguistics, its interpretation is brief and
inadequate (Loewen & Plonsky, 2015; Plonsky & Derrick, 2016).

To further increase the statistical power and robustness of the estimated alpha coefficient as information on the
reliability of a research instrument, psychometric experts have developed a method in the form of meta-analysis of
the alpha coefficient or other reliability coefficients obtained empirically from various reliability tests (e.g., Bonnett,
2010; Rodriguez & Maeda, 2006; Vacha-Haase, 1998). Meta-analysis is a term used by Glass (1976), which refers to
a statistical analysis method to quantitatively synthesize various similar research results so that a more
comprehensive conclusion can be drawn. Statistical estimation is carried out from research samples with similar
research questions, and the results of statistical analysis are also relatively similar. In other words, meta-analysis is
the quantitative statistical analysis of the results of existing analyses (Glass, 1976). The main advantage of the meta-
analysis method is the aggregation of information from various similar studies, as opposed to that from a single study,
thereby providing more complete information.

When the alpha coefficients from various studies are synthesized with the meta-analysis method, it is known as an
alpha coefficient meta-analysis study (for example, Bonett, 2010; Rodriguez & Maeda, 2006) or reliability
generalization (RG; Vacha-Haase, 1998). RG is a meta-analytic method developed “to characterize the mean
measurement error variance across studies (using a particular instrument) and also the sources of variability of these
variances across studies (Vacha-Haase, 1998). Although various studies have stated that RG was developed in 1998,
Peterson (1994) conducted a meta-analysis of alpha coefficients earlier using a different technique from RG.

RG is developed on the basis that the test reliability obtained from a study is not an attribute of the population. A
similar instrument, when administered to different samples at different times, produces different estimates of
reliability. This happens because each study sample influences the high or low measurement error. RG was carried
out with the aim of combining the reliability estimation results from various studies using the same measuring
instrument to obtain the actual alpha estimation of the population and can be used to explore factors influencing the
variability of alpha (Vacha-Haase, 1998; Vassar & Bradley, 2011). Each study was treated as a sample from the same
study population.

Henson et al. (2001) state that information based on previous research is not sufficient to prove that an instrument is
reliable. Given that there are numerous studies using instruments measuring the same construct that have been
adapted into various languages or cultures—and generally, each of these studies reports an alpha coefficient—the RG
method can be used to estimate the alpha coefficient of the population so that it can be used as an initial reference for
using the instrument.

Based on the literature review, a meta-analysis of alpha coefficients has been carried out on various measurement
instruments in the field of social sciences, including applied linguistics. For example, in the context of second
language (L2) and English language teaching (ELT), a meta-analysis of the alpha coefficient was pioneered by
Plonsky and Derrick (2016) in an article entitled “A Meta-Analysis of Reliability Coefficients in Second Language
Research.” The study conducted a meta-analysis of the reliability coefficient of 537 articles in the context of second
language (L2) measurements (Plonsky & Derrick, 2016). In addition, there are also meta-analyses of IELTS scores
(Gagen, 2019), second language cloze testing research (Watanabe & Koyama, 2008), and TOEFL iBT (Biber et al.,
2011), as well as a step-by-step guide for researchers (Oswald & Plonsky, 2010).

Additionally, in the context of psychology, a meta-analysis of the alpha coefficient was performed for popular
instruments such as the Life Orientation Test (Vassar & Bradley, 2010), Reynolds Adolescent Depression Scale
(Vassar & Bradley, 2011), Child and Adolescent Perfectionism Scale (Vicent et al., 2019), Alabama Parenting
Questionnaire-9 (Liang et al., 2021), and Creativity Achievement Questionnaire (Yoriik & Sen, 2022). Concurrently,
in education, a meta-analysis of the alpha coefficient was performed using the Motivated Strategies for Learning
Questionnaire (Holland et al., 2018), the Runco Ideational Behavior Scale (Sen, 2021), and the Brief Self-Control
Scale (Haktanir et al., 2024). However, a meta-analysis of coefficient alpha of the popular measures in L2 and ELT
was still limited, although this method was applied in the most current research across disciplines.

The absence of simple explanations regarding the basic concepts, application procedures, statistical estimates, and
what information should be reported in conducting a meta-analysis study is a possible reason for the limited use of
meta-analyses of alpha in applied linguistics. Therefore, to bridge this gap, this study aims to briefly explain the
concept of alpha, discuss its limitations, and elucidate the concept and procedure for conducting a meta-analysis of
coefficient alpha. Furthermore, empirical illustrations are presented to provide an overview of the alpha coefficient
meta-analysis procedure and interpretation of the results. This study provides technical information for applied
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linguistics researchers when conducting a meta-analysis of alpha coefficients.

2. Literature Review
2.1 Coefficient Alpha: Basic Concept and Limitations

The alpha coefficient (Cronbach, 1951) is a reliability coefficient that describes the internal consistency of the test
score. In addition, the alpha coefficient is a measure of how homogeneously the items in a test measure the construct
we are measuring. In other words, the alpha coefficient provides information on how well a measuring instrument
can produce a consistent score when measuring a construct. The formulas used to compute alpha coefficients can be
found in various studies (Cronbach, 1951). The alpha coefficient ranges from 0 to 1, where a higher value indicates
better internal consistency. The basic formula for the alpha coefficient is:

2
ru=(ni1)<1—za?>

where n is the number of items in an instrument, o is the variance of the test score, o/ is the variance of item i, and
Y 07 is the total variance of all items. The criterion commonly used in interpreting alpha coefficients is that a
coefficient value greater than 0.70 indicates that a test has good internal consistency. A coefficient value of 0.80 is
recommended for research that focuses on theory development, and a value of 0.90 is recommended for making
important decisions (for example, TOEFL) (Greco et al., 2018; Nunnally, 1978).

Although Cronbach’s alpha is popularly used, social science researchers sometimes overlook several details of the use
of alpha coefficients. Several studies have criticized the use of alpha coefficients in social science research (e.g., Cho
& Kim, 2015; Hoekstra et al., 2019; Sijtsma, 2009). Cronbach’s alpha, which was developed using the classical test
theory approach, has assumptions—such as those related to parallel tests and uncorrelated errors—that are difficult to
fulfill under real conditions. Cronbach’s alpha does not produce accurate estimates when the parallel tests and
uncorrelated error assumptions are not met (Raykov & Marcoulides, 2010). Furthermore, Streiner and Norman (1989)
state that Cronbach’s alpha has several problems. First, the alpha coefficient depends not only on the magnitude of the
correlation among items but also on the number of items in the test. Second, the alpha coefficient will be higher when
combining the two subtests, even though the subtests measure different dimensions. Third, the alpha coefficient will
be higher by including as many items as possible measuring the same indicator (redundancy) with a slightly different
item formulation.

For researchers who want to understand the concept of test reliability further, several studies have described in detail
the limitations of using Cronbach’s alpha and reliability in general (see McNeish, 2018; Raykov & Marcoulides, 2019)
so that the use of these coefficients is in line with the appropriate conditions. In this study, the Cronbach's alpha used
is the original version which is applied to continuous data, while there is another version, namely Ordinal Cronbach's
alpha (Chalmers, 2018; Zumbo et al., 2007) which is not discussed in this study even though the Ordinal Alpha has
been used by many previous studies (e.g., Rahayu et al., 2022; Soetjipto et al., 2023; Suryadi et al., 2020).

2.2 Meta-Analysis of Coefficient Alpha: Procedure

The alpha coefficient meta-analysis procedure begins by determining the operational definition of the study
population. The criteria for studies to be included (inclusion criteria) and not included in the meta-analysis (exclusion
criteria) should be clearly defined. The next step is to examine literature containing research reports for sampling. The
search should be as comprehensive as possible and include various sources. Inclusion-exclusion criteria are used to
assess whether a study could be included in the meta-analysis. After a number of studies that meet the criteria are
collected, the researcher extracts and codes the data. Data extraction is the collection of key information from a study
that will be used as data in a meta-analysis. In the context of a meta-analysis of alpha, data extraction includes the
alpha coefficient, the sample used, and data related to variables that are considered to influence or relate to the alpha
reliability test. After the research sample data are complete, meta-analysis can be performed by calculating the effect
size (ES), namely the estimation of the alpha coefficient for the population, homogeneity test, and analysis of the
factors that affect the variability of the alpha coefficient.

Meta-analysis of alpha coefficients can be carried out using two approaches: the classical approach (see, Bonnett,
2010; Botella et al., 2010; Rodriguez & Maeda, 2006) and the Bayesian approach (see Brannick & Zhang, 2013;
Okada, 2015). This study used the classical approach. Meta-analysis of reliability coefficients with the classical
approach generally aims to (a) synthesize alpha coefficients from the study sample to obtain population alpha
coefficients, (b) perform homogeneity tests, and (c) analyze moderator variables affecting them. To achieve this,
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researchers must use appropriate statistical methods to synthesize the reliability coefficient data of the measuring
instruments to be tested (Botella et al., 2010).

Mathematically, the objective of the alpha coefficient meta-analysis is to generate an estimate of the alpha coefficient
(p) for the population. As discussed earlier, to generate an estimate of the alpha coefficient of the population, the
researcher must collect research results using the same measuring instrument and treat the alpha values reported from
the studies as an alpha sample. Given that it is almost impossible that the alpha values from the collected studies will
be normally distributed, but rather will be negatively skewed (see Peterson, 1994; Rodriguez & Maeda, 2006), the
alpha sample needs to be transformed into a form that closely follows a normal distribution and needs to be weighted
by a certain procedure. Weighting is generally performed using the inversion of the transformed variance alpha
(Okada, 2015; Rodriguez & Maeda, 2006). The transformation aims to fit the alpha coefficients to a distribution that
is close to normal. Alpha transformation (T;) is carried out using the following formula (Miller et al., 2018):

Ti= (1 —1)"?
where 7; is the alpha coefficient of the i-th study. The alpha coefficient estimate for the population (T) is calculated
using the following formula (Rodriguez & Maeda, 2006):
I(wiTy)
ZWi

T:

However, to calculate the alpha coefficient for the population (T), it is necessary to weight each alpha coefficient by
the number of samples in its study. The weighted value (w;) for each study is the variance of T; and is calculated
using the following formula:

w; = 1 / Vi
where the variance of the transformed alpha (v;) is obtained using the following formula:

_18Ji(n; — (1 —15)*?
Y T - DO — 11)2

where n; is the number of samples in the i-th study and Ji is the number of items in the i-th study (Botella et al.,
2010). To be able to produce the confidence interval of T, it is necessary to compute the variance of T with the
formula:

v.=1/Zw;
When the value of v. has been obtained, the square root of v., which is a standard error of the mean (Vv.), will be
used to calculate the confidence interval of the population alpha through the formula T + z, /2\/7 The confidence

interval is then transformed back into the original metric of alpha with the formula (Botella et al., 2010; Rodriguez &
Maeda, 2006):

p=11-T°

The lower and upper limits of the confidence interval are also transformed using the same formula. After calculating
the back transformation, population alpha, and confidence interval, further analysis is needed to test the homogeneity
of the sample alpha coefficients against the null hypothesis, which states that there is no significant difference
between the alpha coefficients across studies. The Q-statistic (Hedges & Olkin, 1985) is used to test homogeneity
with the following formula:

(T =T)?
Q_ZT

Mathematically, the Q statistic is the ratio of the variance between studies to the variance within individual studies.
This statistic has a chi-square distribution with degrees of freedom of k—1, where k is the number of studies (Cheung,
2015). After the Q-statistic is generated, the next step is to calculate the I? statistic (Higgins & Thompson, 2002)
using the following formula:

k—1

ZP=1-——
Q
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where k is the number of studies in the meta-analysis, and Q is the Q-statistic generated previously. It should be
understood that calculating all formulas does not have to be done manually (for example, Microsoft Excel),
considering that there are many software tools that can be used to perform a meta-analysis, including a meta-analysis
of alpha coefficients.

3. Method
3.1 Empirical lllustration Using ELTRI: Coding Strategy

To explain the procedure for implementing the alpha coefficient meta-analysis, the researcher presents an empirical
illustration using the English Teaching Reflection Inventory (ELTRI; Akbari et al., 2010), a foundational instrument
for measuring English teachers’ reflective teaching. Reflective teaching practice is a recurring theme in teachers’
professional development and education (Kurosh et al., 2020). This instrument contains 29 items that measure
teacher reflection in a particular ELT context. As reported by its developer, ELTRI has a reliability of 0.91 (Akbari et
al., 2010) and is cited by many researchers using ELTRI. Since its publication, ELTRI has been cited 202 times in the
Google Scholar database, as well as 57 times and 22 times in the Scopus and Crossref databases, respectively. ELTRI
has been adapted and used in various countries (e.g., Xu et al., 2015); however, to the best of our knowledge, no
meta-analysis has been conducted of ELTRI. Therefore, in this study, a meta-analysis of the alpha coefficient of
ELTRI was deemed appropriate to describe the procedure for implementing the alpha coefficient meta-analysis.

For this meta-analysis, the researchers specified the study criteria to be sampled as follows: (1) The studies must be
published in English-language scientific journals; ELTRI studies published in the form of proceedings or
dissertations were not included in the analysis; and (2) the alpha coefficient is reported of the entire scale of ELTRI.
Using these criteria, the sample of publications in this study amounted to 27 studies published between 2010 and
2021. Of the 27 studies, the researchers collected data on the following: (1) alpha coefficient value, (2) sample size,
(3) number of items used, (4) gender ratio, by percentage of female respondents, (5) article type, where research that
focuses on testing ELTRI psychometric characteristics (measurement) is coded 1, and research that applies ELTRI to
test its relationship with other variables (substantive) is coded 0, (6) mean of ELTRI scores, where a higher mean
indicates higher teacher reflectivity; and (7) mean of teaching experience reported in each sample, where a higher
mean indicates that the sample consists of a high number of experienced teachers.

3.2 Data Analysis Strategy

In the initial analysis, the model used was a random-effects model, which does not involve moderator variables and
only produces transformed alpha and population alpha. However, if the data are heterogeneous, then the mixed-effect
model should be used at a later stage by including moderator variables in the model to explain the heterogeneity of
the data (Hedges & Vevea, 1998). In this study, the ‘metafor’ package in R was used (Viechtbauer, 2010) to perform
the two stages of analysis mentioned above.

4. Results
4.1 Population Alpha

The results of the alpha meta-analysis of ELTRI showed that the alpha population (p) was 0.872 with a 95%
confidence interval of 0.854—0.890. Referring to the 0.70 criterion, which is the cutoff of the alpha coefficient, it can
be concluded that the expected ELTRI reliability value is quite high. In other words, from the 27 research samples, it
was found that ELTRI had excellent internal consistency. If the researcher intends to adapt ELTRI to other languages
and cultures, it is very likely that the reported internal consistency (alpha) of ELTRI will not be far from p = 0.872
(see Figure 1).

As shown in Figure 1, the range of confidence intervals for the 27 studies varied widely from very wide to very
narrow. The sample size is likely one reason for this. When the sample size of a particular study is small, the
confidence interval becomes wider. After the alpha estimation of the population was obtained, the next step was to
test the homogeneity of the alpha coefficient of the 27 study samples using the Q-statistic and I? statistic. The
analysis resulted in a Q-value (df = 26) of 328.682, which was statistically significant (p < 0.001). When Q is
significant, the null hypothesis is rejected, suggesting that the alpha coefficient data from 27 studies are
heterogeneous, as shown in Figure 1. The analysis also yielded a statistical value of I? of 0.946, which indicates that
94.6% of the variation was caused by variations between studies and 5.4% by variations within each study. Based on
these findings, further analysis is needed to explore the factors that influence the variation between studies using a
mixed-effect model.
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Figure 1. Forest Plot of Population and Samples of Transformed Alpha of ELTRI
4.2 Background Variable Analysis

Table 2. Meta-Regression Results Using Mixed-Effect Model

Moderator variables b SE z 95% C.1 p-value
Lower Upper

Intercept 1.039 0.105 9.921 0.834 1.245 <0.001

Article type 0.234 0.025 9.359 0.185 0.283 <0.001

Percent female -0.023 0.140 -0.161 -0.297 0.252 0.872

Mean score on scale 0.001 0.001 0.069 -0.002 0.002 0.945

Mean of teaching experience -0.016 0.003 -4.788 -0.022 -0.009 <0.001

Note: b = regression coefficients, SE = standard error of estimate, z = z-value, where < 1.96 indicates significance

In this study, the factors used as moderator variables were article type, percentage of female subjects, mean scores on
ELTRI, and the mean teaching experience of the samples in each study. The results of the meta-regression analysis
are presented in Table 1.

The results of the meta-regression analysis using the mixed-effect model produced a non-significant Q-value of
0.2195, with a p-value of 0.639, by adding four moderator variables. This indicates a larger within-subjects variation
within a study, rather than variation across studies. Thus, the addition of moderators was justified for explaining the
heterogeneity found in the random-effect model.

Furthermore, based on Table 1, the standard regression coefficient (beta) shows that two of the four moderator
variables have a significant effect on the high and low alpha values of the 27 ELTRI articles. First, article type has a
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significant positive impact on Cronbach’s alpha (b = 0.234, p < 0.001). This can be interpreted as showing that the
articles that focus on testing the psychometric characteristics of ELTRI as a measurement instrument (coded as 1)
tend to have higher reliability than those focusing on the use of ELTRI for substantive research. Second, the mean of
the teaching experience of the samples from each study has a significant negative impact on Cronbach’s alpha values
(b=-0.016, p < 0.001). This means that a study in which participants have a lower teaching experience will show
higher reliability.

5. Discussions

This study provides an overview of the procedure for implementing alpha coefficient meta-analysis, a new method
that researchers can use to estimate the population alpha coefficient from a number of reliability studies using the
same instrument. In simple terms, after the data are collected and ready to be processed, the alpha coefficient meta-
analysis procedure begins with the transformation of the alpha coefficient from each study and weighting it
according to the number of samples and items used in each study. The next step is to calculate an alpha estimate for
the population (weighted mean transformed alpha) and calculate the confidence interval. Alpha for a population is an
estimated value that describes the Cronbach’s alpha magnitude of a measuring instrument in the population.

After calculating the alpha estimates for the population, the next step is to perform the alpha homogeneity test on the
study sample. If the homogeneity test results show that the data from the study sample are homogeneous, no further
analysis is required. However, if the sample data are heterogeneous, further analysis is necessary to determine the
factors that contribute to the heterogeneity of alpha data. Statistical methods such as meta-regression can be used to
explore the factors that influence data heterogeneity.

This study provides an example of how the meta-analysis method is used to synthesize the alpha coefficients
statistically from several study samples. Although the computational process for implementing alpha coefficient
meta-analysis is quite complex, there are now many software tools available that can help researchers apply this kind
of analysis.

For researchers in applied linguistics and social sciences, the alpha coefficient meta-analysis method can provide
practical benefits for choosing a measurement tool to be used for research (Plonsky & Derrick, 2016). Given that
information on the alpha coefficient of an instrument used in a study can be easily obtained, researchers can collect
this information even without understanding complex statistical methods (Hedges & Vevea, 1998). Additionally,
applied linguistics researchers can use the meta-analysis method, an advanced psychometric method, to
quantitatively synthesize various research results with similar objectives and statistical tests to obtain more
convincing conclusions (Hedges & Olkin, 1985).

Furthemore, considering that the issue of high and low reliability between studies is often examined from the
perspective of test characteristics—such as the number of items and response format (e.g., Voss et al., 2000)—alpha
meta-analysis provides another point of view for estimating population alpha, which is the RG of a measuring
instrument, and examines the factors that influence population heterogeneity (e.g., Hedges & Vevea, 1998).
Considering the use of ELTRI with original reliability as reported by Akbari et al. of 0.91 (e.g., Shahivand &
Moradkhani, 2020), which only applies to the sample in their study, the population alpha estimate given by this study
(0.872), which is the RG of several ELTRI studies, can be used as a reference (e.g., Vassar & Bradley, 2010) for the
use of ELTRI.

Regarding the finding of moderator variables that significantly affect alpha coefficients, article-type variables (e.g., 1
= substantive; 0 = measurement) were often previously included in various alpha meta-analysis studies (e.g., Lane et
al., 2002; Vassar & Crosby, 2008). In this study, articles that focused on testing the psychometric characteristics of
the ELTRI tended to have higher reliability. This finding is reasonable considering that articles of this type tend to
use advanced data analysis methods that require large samples with good sampling designs and perform
psychometric analysis of item quality so that only the best items are included in the analysis (e.g., Akbari, 2010; Xu
etal. al., 2015).

Regarding the significant effect of teaching experience, many articles use ELTRI and provide information about the
teaching experience. However, to the best of our knowledge, this is the first study to include the aforementioned
variable in the alpha meta-analysis. This study found that the reliability of ELTRI tends to be high in samples with
low teaching experience. From a theoretical perspective, studies using ELTRI often include comparisons between
novice and experienced EFL teachers (Kalantari & Kolahi, 2017) and have found a relationship between reflective
teaching as measured by ELTRI and “the continuity of experience” (Kurosh et al., 2020). The findings of the present
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study strengthen the rationale for considering a sample group based on teaching experience. Substantive researchers
in the field of ELT and applied linguistics can further explore these findings.

ELTRI is one of the most popular instruments in the ELT field. Thus, other and newer instruments in the ELT field,
such as the English Language Teacher Learning Scale (Aliakbari & Malmir, 2017), Technological Pedagogical
Content Knowledge for EFL (Bostanciioglu & Handley, 2018), and Teacher Classroom Leadership Scale in the EFL
context (Khany & Ghasemi, 2021), can be analyzed using the same method. Considering that the use of an
instrument in a study is often preceded by a literature review and the availability of information on the reliability
coefficient of the instrument, as well as the easy accessibility of software to perform a meta-analysis of alpha
coefficients, the present study constitutes a bridge for applied researchers in applying meta-analysis of alpha
coefficients.

The question of how many articles are required as a minimum sample for an alpha meta-analysis study often arises
when conducting a meta-analysis. The answer may not be straightforward, considering that the availability of data
for each instrument is different. For example, Bonnett (2010) performed a meta-analysis with only nine study
samples. Therefore, researchers can further explore the limitations of meta-analysis in the context of a small sample
and its impact on the estimation results (e.g., Hedges & Vevea, 1996; Lin, 2018).

Finally, the following is a brief description of the alpha coefficient meta-analysis procedure that researchers can carry
out: (1) determine the measuring instrument to be used; (2) formulate an operational definition of the study
population; (3) specify inclusion and exclusion criteria for the study sample; (4) search for articles containing study
reports on measuring instruments; (5) extract and encode data by collecting alpha coefficient values and sample sizes
from each study, as well as other relevant moderator variables; (6) enter data into the program (e.g., Metafor package
on R); (7) perform the computation of meta-analysis of alpha coefficient, homogeneity test, and analysis of factors
that affect the variability of the alpha coefficient; (8) create a forest plot containing a graphical representation of the
meta-analysis of alpha coefficients; and (9) draw conclusions from the meta-analysis of the alpha coefficient.

6. Conclusions

The results of this study indicate that ELTRI has an excellent population-level reliability coefficient (5 = 0.872).
These results show that the ELTRI is an instrument that can generate accurate scores when used to assess English
language teaching practices. The implication of this study suggests that ELTRI can be used in future studies to
evaluate reflective teaching practice for teachers teaching English as a second language (L2)—which encompasses
practical, cognitive, metacognitive, affective, critical, and moral reflection— and to investigate factors influencing
teaching practices. The methodological implication of the findings of this study on the meta-analysis of coefficient
alpha is that the population-level reliability of ELTRI, or its reliability generalization, can be used as a reference for
use instead of the original version of ELTRI (see Akbari et al., 2010), which was based only on that study sample.
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