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 Reliability generalization (RG) is a method for meta-analysis of reliability coefficients to 

estimate average score reliability across studies, determine variation in reliability, and identify 

study-level moderator variables influencing score reliability.  A total of 107 peer-reviewed RG 

studies published from 1998 to 2013 were systematically reviewed to characterize the meta-

analytic methods employed and to evaluate quality of reporting practice against standards for 

transparency in meta-analysis reporting.  Most commonly, RG studies meta-analyzed alpha 

coefficients, which were synthesized using an unweighted, fixed-effects model applied to 

untransformed coefficients.  Moderator analyses most frequently included multiple regression 

and bivariate correlations employing a fixed-effects model on untransformed, unweighted 

coefficients.  Based on a unit-weighted scoring system, mean reporting quality for RG studies 

was statistically less than that for a comparison study of 198 meta-analyses in the 

organizational sciences across 42 indicators; however, means were not statistically significantly 

different between the two studies when evaluating reporting quality on 18 indicators deemed 

essential to ethical reporting practice in meta-analyses.  Since its inception a wide variety of 

statistical methods have been applied to RG, and meta-analysis of reliability coefficients has 

extended to fields outside of psychological measurement, such as medicine and business.   A 

set of guidelines for conducting and reporting RG studies is provided. 
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RELIABILITY GENERALIZATION: A SYSTEMATIC REVIEW AND EVALUATION 

OF META-ANALYTIC METHODOLOGY AND REPORTING PRACTICE  

Introduction 

Vacha-Haase (1998) performed a psychometric meta-analysis of reliability coefficients 

reported for the Bem Sex-Role Inventory (BSRI).   In reference to the validity generalization (VG) 

approach of Schmidt and Hunter (1977), Vacha-Haase described the technique as reliability 

generalization (RG), a method used to quantitatively characterize “(a) the typical reliability of 

scores for a given test across studies, (b) the amount of variability in reliability coefficients for 

given measures, and (c) the sources of variability in reliability coefficients across studies” 

(Vacha-Haase, 1998, p. 6).  Although this was not the first meta-analysis of reliability 

coefficients (c.f. Peterson, 1994; Viswesvaran, Ones, & Schmidt, 1996), nor the first use of the 

term reliability generalization (Kennedy & Turnage, 1991), Vacha-Haase’s article spawned a 

flurry of similar work, and to date dozens of RG studies have been published on a wide variety 

of instruments in the social and psychological sciences in the U.S. and internationally (Vacha-

Haase & Thompson, 2011), including several in the Journal of Personality Assessment (e.g. C. 

Grønnerød, 2003; Hellman, Muilenburg-Trevino, & Worley, 2008; Rouse, 2007; Vassar & 

Bradley, 2010). 

Early proponents of RG encouraged researchers to experiment with a wide variety of 

approaches and techniques (Henson & Thompson, 2002; Thompson & Vacha-Haase, 2000), but 

to date few researchers have attempted to describe comprehensively the meta-analytic 

methods incorporated in RG studies.   The purpose of the current study is to identify and 

quantify the prevalence of various statistical methods and reporting practices employed in RG 
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studies over time, and to evaluate the quality of reporting practices against established 

publication guidelines, such as the Meta-analysis Reporting Standards (MARS) developed by the 

American Psychological Association (APA, 2010).  Such an approach may shed light on the key 

similarities and differences between RG and general meta-analytic reporting and practice, 

provide a historical perspective on the evolution of a research methodology, and afford 

guidance to researchers planning future RG studies.   

Historical Developments 

RG developed in response to growing recognition in the 1990s of the importance of 

reporting score reliability for tests and instruments used within quantitative studies. It is well 

known that reliability estimates obtained for an instrument will vary between applications if the 

score variability, sample composition, and administration conditions also vary (Crocker & 

Algina, 1986; Thompson, 2003; Vacha-Haase, Henson, & Caruso, 2002).  Low score reliability is 

problematic in that it may often attenuate estimates of statistical significance and effect sizes in 

analyses within the general linear model (Pedhazur, 1997; Thompson, 2003; Yetkiner & 

Thompson, 2010).  A failure to account for variations in score reliability may have negative 

consequences for individuals and study outcomes.  In clinical settings use of inaccurate 

reliability estimates may result in misdiagnosis or underassessment, and in research settings 

“insufficient reliability reporting practices influence the interpretation and application of 

research results and contribute to development and use of faulty measures” (Green, Chen, 

Helms, & Henze, 2011, p. 660).  

Regardless of the negative implications of poor reliability reporting, researchers 

commonly fail to report reliability estimates for data collected or only report previously 
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published reliability estimates for an instrument, a practice known as reliability induction 

(Vacha-Haase, Kogan, & Thompson, 2000).  Such practice likely arises from the incorrect 

assumption that reliability is a property of the instrument itself, rather than a property of the 

scores generated through test administration to a particular sample under specific conditions 

(Thompson & Vacha-Haase, 2000).  

 To encourage better practice in reliability reporting, journal editors (e.g. Thompson, 

1994; Vacha-Haase, Henson, & Caruso, 2002) and professional organizations (e.g. AERA, APA, & 

NCME, 1999; American Psychological Association, 2001; Wilkinson & APA Task Force on 

Statistical Inference, 1999) have advocated that authors provide reliability estimates for the 

data in hand because “it is poor practice and potentially harmful to tested subgroups for 

researchers to assume that reliability evidence obtained with one sample (e.g. adult men) can 

generalize to other samples and/or populations (e.g. women, children, adolescents)” (Green et 

al., 2011, p. 658).  Despite these efforts, reliability reporting practices have not improved 

appreciably over the past three decades (Green et al., 2011; Hogan, Benjamin, & Brezinski, 

2000; Vacha-Haase & Thompson, 2011).  It was within this context that RG was developed in 

order to "communicate the important understanding that score reliabilities vary across 

administrations and are not secreted into test booklets during the test printing process" 

(Vacha-Haase & Thompson, 2011, p. 164). 

Score Reliability and Reliability Generalization 

Reliability is a fundamental psychometric property of test scores that describes the 

expected level of consistency or reproducibility of scores over multiple administrations under 

similar conditions (Crocker & Algina, 1986).  Under classical test theory (CTT), total observed 
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score variance is the sum of true score variance and variance due to nonsystematic error. 

Reliability may be expressed as the ratio of true score variance to the total observed score 

variance.  By accounting for sources of error variance, researchers may better quantify true 

score variance, which is often the primary focus of substantive studies.  Because score reliability 

varies between samples and measurement applications, researchers may wish to examine 

reliability on multiple occasions to discern how measurement error varies under fluctuating 

study conditions.  This approach requires a quantitative integration of reliability coefficients, 

which is best-suited for meta-analytic methods such as RG (Sánchez-Meca, López-López, & 

López-Pina, 2013; Vacha-Haase & Thompson, 2011).   

RG results provide insights into the nature of score reliability in prior applications of an 

instrument, which may help guide researchers planning future studies to estimate expected 

levels of reliability and inform study design decisions regarding effect sizes, power, and 

statistical significance (Henson & Thompson, 2002).  It is recommended that authors of 

substantive studies always cite available RG results when describing the instruments being used 

(Leech, Onwuegbuzie, & O'Conner, 2011).  Such retrospective and prospective practices 

promote meta-analytic thinking, which serves to build a historical contextual framework in 

which to better evaluate single-study outcomes (Cumming & Finch, 2001; Henson, 2006; 

Thompson, 2002).  

Since its conceptualization, a wide variety of meta-analytic and statistical methods have 

been applied to RG; however, to date there appears to be no firmly established best-practice 

approach when conducting such studies (Sánchez-Meca et al., 2013).   Vacha-Haase (1998) 

described RG as an extension of Schmidt and Hunter’s (1977) VG method, yet did not identify 
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the essential similarities and differences between the two methods (Mason, 2003).  However, 

at that time, VG was well-established with a rich literature and a mature methodology (Howell 

& Shields, 2008), which may have provided guidance in the application of the VG methodology 

to RG.  

Vacha-Haase‘s seminal work was followed by a number of similar studies over the next 

few years (e.g. Capraro, Capraro, & Henson, 2001; Caruso, 2000; Henson, Kogan, & Vacha-

Haase, 2001; Viswesvaran & Ones, 2000; Yin & Fan, 2000), published primarily in Educational 

and Psychological Measurement.  These studies utilized a wide range of analytic methods, likely 

based in part upon early recommendations that meta-analysts explore the use of a variety of 

statistical and meta-analytic tools in their RG methodology (Henson & Thompson, 2002; 

Thompson & Vacha-Haase, 2000; Vacha-Haase, 1998).  While these suggestions may have been 

intended to open a nascent field to exploration, such wide variation in statistical approaches 

and meta-analytic decision making may potentially lead to differing results and conclusions for 

the same data set, a situation that poses threats to the validity of study findings (Matt & Cook, 

2009; Sánchez-Meca et al., 2013). 

Henson and Thompson (2002) provided the first RG primer, focusing on many of the 

mechanics of meta-analysis, such as development of coding forms, and identification and 

selection of relevant research reports.  However scant detail was provided on statistical 

decisions to consider, including the selection of an appropriate statistical model and the use of 

weights in combining effect sizes and investigating moderator effects, yet these issues had 

been known and discussed in the meta-analytic literature for over a decade (c.f. Hedges, 1994; 

Hedges & Olkin, 1985; Raudenbush, 1994).   
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Recent Methodological Approaches to Reliability Generalization 

Applying existing general meta-analytic methods, Rodriguez and Maeda (2006) 

proposed a comprehensive statistical approach to RG concerning the meta-analysis of 

coefficient alpha.  Their recommended analysis utilizes Hakstian and Whelan’s (1976) T-

transformation (T = [1 – αi]1/3) to correct for skewness inherent in the sampling distribution of 

alpha, an inverse-variance weighted average to synthesize transformed alpha across studies, 

and mixed-model weighted least-squares regression to identify moderator variables. 

Bonett (2010) proposed the novel use of a varying coefficient (VC) statistical model in 

the meta-analysis of alpha as a superior alternative to conventional fixed-effects (FE) or 

random-effects (RE) approaches, based on both theoretical and empirical grounds.  Bonnet’s VC 

model is essentially a FE model; however unlike FE models effect sizes are not assumed to be 

equal and are allowed to vary across studies.  In Monte Carlo simulations Bonett demonstrated 

the superiority of VC over FE and RE models in accuracy of coverage of 95% meta-analytic 

confidence intervals.  Applying a VC model to RG, Bonett (2010) advocated use of a variance 

stabilizing log-complement transformation of alpha, ln(1 – α) (Bonett, 2002), an unweighted 

mean to synthesize alpha across studies, and unweighted ordinary least squares regression to 

detect moderating effects of study variables.   

Due to the excellent small sample-size characteristics of the VC model, Bonett (2010) 

encouraged substantive researchers planning use of an instrument to perform a preliminary 

meta-analysis on a small number of carefully selected, high-quality studies to obtain more 

accurate reliability estimates and to identify effects of potential moderator variables. This 

approach supports thinking about the role of meta-analysis as a prospective tool for future 
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research rather than a retrospective secondary analysis of data.  As Bonett (2010) noted, "the 

use of meta-analysis to statistically incorporate prior information into a current study has the 

potential to revolutionize behavioral research and help achieve the goals of an integrative and 

cumulative science" (p. 380). 

 Based on methodological work and simulation studies, Sánchez-Meca and colleagues 

(2013) proposed guidelines for selection of an appropriate statistical model when planning RG 

studies.  In general, a FE or VC model is appropriate when results will be generalized to studies 

identical or similar to those subjected to meta-analysis.  A RE model is appropriate when results 

will be generalized to potential future studies that may be dissimilar to those used in the meta-

analysis, a situation common to meta-analytic studies in general (Borenstein, Hedges, Higgins, 

& Rothstein, 2009; Hedges & Vevea, 1998; Schmidt, Oh, & Hayes, 2009). However, a key 

assumption to the RE model is that sample size is sufficient to accurately estimate the random-

effects variance component. Thus, when the number of studies is less than 30, Sánchez-Meca et 

al. recommend using a VC model, and restricting generalization of results to a population of 

similar studies.  With larger sample sizes and "when the assumptions of the RE model are 

reasonably met, [the] recommendation is to apply Bonett's transformation on coefficients 

alpha for the statistical analyses, as well as the corrections proposed by Hartung (1999) and 

Knapp and Hartung (2003, i.e. the [corrected random-effects] model)" (Sánchez-Meca et al., 

2013, p. 421). 

Reliability Generalization as Meta-analysis 

While reliability generalization has begun to be recognized in textbooks within the 

psychometric literature (Brennan, 2006; Wasserman & Bracken, 2013), there is little to no 
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mention of RG as a bona fide methodology within texts on meta-analysis methods.  Hunter and 

Schmidt (2004), Schulze (2004), Cooper, Hedges, & Valentine (2009), and Pigott (2012) all failed 

to mention RG meta-analysis.  Borenstein, Hedges, Higgins, and Rothstein (2009) only 

marginally recognized the existence of RG by simply stating "we do not address meta-analysis 

of diagnostic tests" (p. xxviii).  This raises the question as to why, in light of the long-recognized 

importance of reliability reporting in the evaluation, interpretation, and meta-analysis of 

primary substantive studies, has RG garnered little or no recognition by the mainstream meta-

analysis community.   

The frequency of use and reliance on meta-analysis for conducting quantitative 

literature reviews has grown at an extraordinary rate over the past nearly 40 years (Bangert-

Drowns, 1986; Borenstein et al., 2009) and meta-analysis has become a preferred manner to 

integrate scientific findings in a wide range of fields of study, including medicine, psychology, 

education, organizational sciences, criminology, ecology, and genomics (Aguinis, Dalton, Bosco, 

Pierce, & Dalton, 2011; Borenstein et al., 2009; Sutton & Higgins, 2008).  In consideration of the 

importance of meta-analysis as a research synthesis methodology, there has been much 

discussion in the literature regarding what is considered to be good practice when performing 

and reporting meta-analytic studies, and over the past 20 years there have been several efforts 

by professional organizations and journal editors to establish standards in quality reporting (e.g. 

Cook, Sackett, & Spitzer, 1995; Moher et al., 1999; Moher, Liberati, Tetzlaff, Altman, & the 

PRISMA Group, 2009; Stroup et al., 2000).   

Most recently, the American Psychological Association (APA) developed the Meta-

analysis Reporting Standards (MARS) for the sixth edition of the Publication Manual of the 

8 
 



 

American Psychological Association (APA, 2010), maintaining that the proposed standards be 

considered as recommendations backed by authority, rather than strict requirements for 

publication (APA, 2008). Such an approach allows for flexibility by authors and editors when 

balancing the need for transparent reporting with journal space limitations (Cooper & Dent, 

2011), sets clear expectations for complete reporting, and serves to promote increased quality 

in the conduct of research (APA, 2008).  While the MARS list incorporates over 70 aspects of 

meta-analytic methodology, no attempt was made to ascribe relative importance to the 

standards.  Based on input from members of the Society for Research Synthesis Methodology, 

Cooper and Dent (2011) identified MARS standards that may be considered as required 

reporting in any meta-analytic study, such as (a) clear statement of research questions, (b) 

descriptions of eligible participant populations, (c) inclusion or exclusion of unpublished studies, 

(d) study design features coded, (e) methods of effect size averaging and weighting, (f) use of FE 

or RE models, and (g) methods to assess heterogeneity of effect sizes. 

In any scientific study, transparency in reporting is essential to promote verification of 

results through replication and to provide the researcher's decision-making rationale allowing 

external critical review of study findings and conclusions.  This is especially true in meta-analysis 

where the researcher is required to make a number of decisions and judgment calls in the 

process of data collection and analysis, all of which may potentially influence study outcomes 

(Aytug, Rothstein, Zhou, & Kern, 2012; Geyskens, Krishnan, Steenkamp, & Cunha, 2009; 

Wanous, Sullivan, & Malinak, 1989).  A failure to accurately report such methodological 

decision making and judgment calls may raise ethical questions (Cooper & Dent, 2011) and pose 

a threat to the validity of meta-analytic conclusions and generalizations (Matt & Cook, 2009).  
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As Aytug and colleagues (2012) noted, “as meta-analysis becomes a procedure of choice for 

summarizing and synthesizing research literatures, it becomes increasingly important to ensure 

that the meta-analytic results are sound and that the inferences drawn from them are 

appropriate” (p. 104). 

Recently, several authors (e.g. Ahn, Ames, & Myers, 2012; Dieckmann, Malle, & Bodner, 

2009; Geyskens, et al., 2009) systematically assessed the quality of meta-analytic reporting 

practice in the behavioral and social sciences.  A typical approach in these reviews is to identify 

a sample of published meta-analyses, develop a coding scheme to characterize each study, 

evaluate studies against a set of commonly-accepted standards, and derive findings and 

conclusions based on analysis of the coded data.  For example,  Aytug et al. (2012) evaluated 

reporting of meta-analytic procedures, decisions, and judgment calls in 198 studies published in 

top journals in industrial and organizational psychology. The authors developed a 54-item 

coding book based on the MARS and other reporting standards (Moher et al., 1999; Stroup et 

al., 2000) to determine an overall transparency score for each meta-analysis studied.  In 

addition, the work of Cooper and Dent (2011) was utilized to calculate a separate essential 

score based on those criteria deemed as ethically imperative in meta-analysis reporting.  On 

average, reports sampled provided only 53% of the information necessary to accurately 

replicate or assess the validity of meta-analytic conclusions, and contained only 68% of 

information considered to be essential.  Transparency scores were generally higher in more 

recent studies and in higher-ranked journals, suggesting an increased adherence to 

recommended reporting guidelines over time (Aytug et al., 2012). 
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A similar analysis of reliability generalization studies may help identify the 

methodological strengths and potential weaknesses of RG as a form of meta-analysis.  

Unfortunately, to date few studies have attempted to systematically review and characterize 

the extant RG literature.  Sánchez-Meca, López-Pina, and López-López (2008) analyzed 49 RG 

studies published in peer-reviewed journals and concluded that, based on medians, a typical RG 

study during this period included analysis of 67 unweighted, untransformed alpha coefficients 

derived from use of a single instrument across 38 research articles.  While the authors noted 

the lack of incorporation of recommendations for performing RG, such as use of the T-

transformation (Rodriguez & Maeda, 2006), they did not examine some fundamental statistical 

issues pertaining to meta-analysis, namely choice of statistical model and approach to 

moderator analysis.   

Vacha-Haase and Thompson (2011) analyzed 48 journal articles reporting RG studies, 

only 7 of which were not included in the Sánchez-Meca et al. review.  Based on means, they 

found that a typical RG study included 65 primary reports meta-analyzing 240 reliability 

coefficients, resulting in an average reliability of .80 across all RG studies.  Moderator analyses 

were most commonly performed using multiple regression, incorporating a mean of 8.5 

predictor variables per study.  As in the Sánchez-Meca et al. study, this review also did not 

delve deeply into details of statistical considerations when performing RG, nor did it include 

discussion of apparent trends and changes in methodological practices that have taken place 

over time.  

More recently Henchy (2013) reviewed methodological practices reported in 64 

published and unpublished RG studies dated 1998 through 2010.  Studies were evaluated based 
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on recommendations gleaned from the RG literature which were classified as essential, optimal, 

or controversial practices.  For the essential practices Henchy found low reporting frequency for 

analysis of publication bias, interrater reliability, and use of graphical representations of 

coefficient variability.  Among the optimal recommendations, less than 10% of RG studies 

conducted separate instrument and subgroup analyses, performed a priori power analyses, or 

reported tests for coefficient heterogeneity.  For controversial practices, authors were most 

likely to meta-analyze untransformed, unweighted reliability coefficients, using a fixed-effects 

model.  While Henchy did compare general study findings with those obtained by Dieckman et 

al. (2009) in their analysis of meta-analytic reporting in the behavioral sciences, no effort was 

made to evaluate the overall quality of RG methods and reporting practices relative to 

standards for methodological decision-making and ethical reporting practice. 

Study Purpose 

It is evident that reliability generalization as a meta-analytic method has been subjected 

to considerable experimentation in the intervening 15 years since Vacha-Haase’s seminal work.  

What began as a strategy for spotlighting the importance of reliability reporting in substantive 

studies has transformed into an evolving methodology in which approaches from various fields 

of study have been brought to bear on the problem of RG.  However, it is currently unknown as 

to which meta-analytic methods have been most commonly employed in past RG studies and 

the extent to which researchers have incorporated proposed new methodologies into their 

practice.  In addition, it is unclear as to how the expanding RG methodology has kept pace with 

changes in general meta-analytic practice outside the purview of the psychometric literature.  

Thus, a comprehensive review of the past history of RG and its relationship with the 
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development of general meta-analytic methods may serve as guidance to future RG meta-

analysts and potentially provide insights into the evolution of new statistical methodology. 

 The goals of the current study are to characterize the statistical methods and reporting 

practices employed in RG studies over time and to evaluate the quality of reporting practice 

against guidelines for general meta-analysis as well as recommended practice specific to 

reliability generalization.  Such a comprehensive review will serve to provide insights into the 

following research questions. 

1. How has journal quality, field of study, and author citation of the seminal work of 

Vacha-Haase (1998) changed over time for published RG studies? 

2. Based on existing general reporting quality standards for meta-analysis, how has the 

level of RG reporting quality changed over time, and how does RG reporting quality compare to 

that exhibited in conventional meta-analyses within the social sciences? 

3. What meta-analytic methods have been employed in published RG studies over time? 

Performing such an investigation provides several advantages.  First, there are a finite 

number of RG studies available for analysis, which allows the entire population of published 

studies to be evaluated, rather than requiring a sampling strategy be employed.  Second, the 

publication of Vacha-Haase’s (1998) article represents a distinct starting point in time for the 

development of RG methodology, which offers a unique opportunity to track changes in 

methodological and reporting practice over time, and to discern any cross-discipline influences 

that may have been applied to the problem of RG.  Finally, an evaluation of RG studies through 

a general meta-analysis framework of better practice will provide insights as to key 

methodological and reporting differences between RG and more traditional forms of meta-
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analysis.  Identification of possible strengths and shortcomings of previous RG studies may lead 

to improved practice among researchers and afford a launching point for discussions related to 

establishment of best practice for performing and reporting RG studies.  

 
 

Method 

Search Strategy and Article Selection 

 As the intent of the study was to evaluate common reporting practices and 

methodological choices in RG studies, only articles published in peer-reviewed journals were 

selected.  This approach assumes that the peer-review process provides increased rigor in 

screening studies for quality, use of current best practice, and adherence to publication 

guidelines as compared to the grey literature.  In addition, dissertations/theses, conference 

proceedings, and white papers tend to be more variable in length than peer-reviewed journal 

articles, which may potentially influence opportunities for depth and quality of reporting. 

 For the purposes of this study, reliability generalization was broadly interpreted to 

include any quantitative meta-analytic synthesis of reliability coefficients derived from scores 

obtained through the administration of a test, evaluation instrument, or set of construct-

related instruments.  This definition differs from the interpretation of RG used in prior reviews, 

and allows for inclusion of studies in fields that may not recognize the work of Vacha-Haase or 

use the term reliability generalization.  The following inclusion criteria were utilized to select 

articles for the current study: (a) published in English in peer-reviewed journals from 1998 to 

2013, (b) included a quantitative meta-analytic synthesis of reliability coefficients as one of the 
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primary study outcomes, and (c) analyzed a unique set of effect-size data from primary studies 

or other data sources utilizing one or more construct-related tests or evaluation instruments. 

An electronic search for relevant studies was performed in April 2014 using 

GoogleScholar to identify studies citing Vacha-Haase (1998) and articles containing the terms 

reliability generalization or reliability AND meta-analysis in the title.  In addition, EBSCOhost 

was used to search for the terms reliability AND meta-analysis in any available fields in the 

following databases: Academic Search Complete, PsycINFO, Education Source, ERIC, Education 

Research Complete, and PsycARTICLES.  After combining duplicates, a total of 841 unique 

references were obtained and subjected to the selection process outlined in Figure 1.  Titles 

and abstracts were screened and full text versions of articles appearing to meet inclusion 

criteria were obtained and evaluated by the author.  In cases where it was unclear if inclusion 

criteria were met, a second reviewer was consulted and consensus was reached.  A total of 107 

studies met the inclusion criteria, including all references included in the three prior reviews 

(Henchy, 2013; Sanchez-Meca et al., 2008; Vacha-Haase & Thompson, 2011).  A list of articles 

included in the systematic review is provided in Appendix A. 

Several studies that initially appeared to meet inclusion criteria upon inspection of titles 

and abstracts were subsequently excluded based on closer analysis of full-text articles.  For 

example, Helms (1999) and C. Grønnerød (2006) based their studies on re-analyses of 

previously published data, and thus did not include a full description of all methodological 

aspects of their meta-analytic work.  Other authors (e.g. Smith, Hameed, Cross, Sahota, & Fox, 

2013; Watkins & Dirani, 2013) reported that the meta-analysis of reliability coefficients was a 
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desired study outcome, but did not actually synthesize estimates of score reliability across 

studies or data sources.  Other studies reported RG results, but RG did not constitute a major 

  

Figure 1. Selection Process for Study Inclusion 

 

study outcome.  For example, in their analysis of the Distress Disclosure Index, Kahn, Hucke, 

Bradley, Glinski, and Malak (2012) dedicated only three paragraphs of their 14-page article to a 

description of the reliability generalization component of their study.  It was determined that 

this limited space did not adequately allow for the depth of reporting found in other RG studies 

to warrant inclusion in the current review. 

Development of the Coding Manual 

 Items from the Meta-Analysis Reporting Standards (MARS; APA, 2008) served as the 

basis for development of the coding manual used in the current study.  The standards include 

841 Unique references from 
GoogleScholar and EBSCOhost search 

27 Studies not from 
peer-reviewed journals 

18 Studies not 
published in English  

3 Studies out of date 
range 

793 Studies reviewed for inclusion based 
on inspection of title and abstracts 

667 Studies not meeting 
inclusion criteria  

126 Full-text articles obtained for 
further analysis 

19 Studies not meeting 
inclusion criteria: 

• Not a synthesis of reliability 
coefficients (12) 

• Not a meta-analysis of 
related instruments (3) 

• RG not major focus (2) 
• Reanalysis of a previously 

published data set (2) 
 107 Studies included in final analysis 
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over 70 recommendations for meta-analysis reporting, organized by sections typical of research 

reports: Title, Abstract, Introduction, Method, Results, and Discussion.  MARS standards were 

then augmented with items utilized by Aytug et al. (2012) in their evaluation of a sample of 

published meta-analyses in the organizational sciences.  Identical or similar items from MARS 

and the Aytug et al. study were combined, and novel items from the Aytug study were 

incorporated into the appropriate manual sections.   

 Aytug et al. (2012) developed a meta-analysis reporting transparency scoring system, 

which was adopted for use in the current study.  For 42 of the items in their coding book, Aytug 

and colleagues utilized a unit scoring method to record whether or not authors of meta-analytic 

studies included a particular item in their reports.  Summing across all items produced an 

overall reporting transparency score for the study.  Aytug et al. also calculated an essential 

reporting score for each study evaluated, based on 18 of their 42 study factors considered to be 

ethically essential to include in a meta-analysis report, derived from Cooper and Dent's (2011) 

survey of members of the Society for Research Synthesis.  Thus, Aytug et al. generated two 

unit-coded measures of meta-analysis reporting quality: an overall transparency score, with a 

maximum score of 42, and an essential score, with a maximum of 18 points.  All 18 of the 

essential items and 11 additional transparency items were derived from MARS standards; the 

remaining 13 transparency items were selected from other meta-analysis reporting standards.   

The current study utilized the Aytug et al. (2012) scoring system to evaluate reporting 

quality of RG studies.  Use of criteria identical to those employed by Aytug et al. allows for a 

direct comparison of the quality of reporting in RG to that of a sample of meta-analyses in the 

organizational sciences literature.  The Aytug et al. work was selected for this purpose because, 
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similar to the current study, it is based within the general field of the social sciences, utilized 

the MARS standards developed by APA (2010), provided an explicit list of items coded, and 

presented results by item, which was conducive to direct comparison. 

 Mason (2003) observed that RG studies may require methods and reporting practices 

different from those employed in other forms of meta-analysis.  As previously noted early 

proponents of RG recommended that researchers explore a wide range of approaches in the 

quantitative analysis of reliability coefficients (Henson & Thompson, 2002; Thompson & Vacha-

Haase, 2000; Vacha-Haase, 1998).  Therefore, additional items addressing elements specific to 

RG meta-analysis were included in the coding manual in order to accurately capture the wide 

range of reporting and statistical methods characteristic of RG studies.  Some items were 

adapted from Henchy (2013), whose coding book was based on recommendations for practice 

derived from the RG literature.  In cases where known RG methodological approaches were not 

addressed by Henchy, additional coding items were developed, such as use of Bonett's (2010) 

varying coefficient model.   

 Coding items were then edited to ensure parallel grammatical form (e.g. questions 

answerable in a yes/no format), and items not pertinent to the current study were culled from 

the final list.  Primary reasons for removal were item overlap or redundancy and lack of 

applicability to reliability generalization studies.  As an example of the latter, Aytug et al. (2012) 

included 7 different items pertaining to the types of artifact corrections reported.  Such detail is 

likely important in the organizational sciences, where there is heavy reliance on the methods of 

Hunter and Schmidt (2004) who advocated the use of such corrections.  However in RG, artifact 
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corrections to reliability coefficients are rarely made.  Thus, incorporating all 7 of the Aytug et 

al. artifact correction items would add unnecessary detail to coding of RG studies. 

 The final version of the manual and the sources for coding items are provided in 

Appendix B.  Many of the items are hierarchical in nature, where coding decisions at lower 

(secondary) levels are contingent on coding of higher-level (primary) items (Orwin & Vevea, 

2009).  For example, a yes response for "Were tests of publication bias performed?" is required 

before addressing subsequent coding of the types of bias tests performed (e.g. fail-safe N, 

funnel plot).  The number of primary coding items included in the final version of the manual 

and their sources are summarized in Table 1.  The vast majority (83%) of all items were 

dichotomously coded as yes/no, 4% were coded as continuous integers, 2% required text 

responses (e.g. What moderators were hypothesized to be influential?), and the remainder 

were catch-all "other" items designed to gather additional information not captured by 

dichotomously-coded items (Appendix B). 

Table 1 

Number and Source of Primary Items in the Coding Manual 

Item source Number of primary items Percentage of total 
MARS (APA, 2008) 64 41.3 
Aytug, et al. (2012) 20 12.9 
Henchy (2013) 30 19.4 
Current Study 41 26.5 
Total 155 100.0 

 

Data Extraction and Inter-coder Agreement 

 All articles were coded by the author.  In order to estimate coding accuracy, three 

additional coders were trained on the coding manual and assigned five randomly-selected 
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articles.  One coder was able to extract data from only four studies, resulting in a total of 14 

articles (13%) that were doubly coded.  Inter-coder agreement for the 228 dichotomously 

coded primary and secondary items was estimated as an overall inter-coder agreement of 76% 

and as a Cohen's κ of .410, p < .001, 95% CI [.375, .445].  Coding disagreements between the 

first and second coder for each article were resolved through discussion. Through the coding 

resolution process it was determined that 94% of the disagreements were due to coding errors 

on the part of the novice second coder, while the remaining were due to coding errors on the 

part of the author.  Across all of the dichotomously coded items subjected to inter-coder 

analysis, only 1% appeared to have been miscoded by the author.  Thus 6% and 1% may serve 

as a reasonable range for the true coding error rate for the remaining 93 articles that were 

coded solely by the author.  In order to attempt to further improve coding accuracy, all articles 

were re-coded by the author on 10 key methodological items or other items that proved to be 

problematic, such as statistical methods employed in coefficient synthesis or moderator 

analysis, and operationalization of independent and dependent variables. 

 
Results 

Characteristics of Included Studies 

Publication information for the 107 articles included in the analysis is provided in 

Appendix A, including journal title, year of publication, journal subject area, and two 

bibliometric indicators: the two-year journal impact factor (JIF; Garfield, 2006) and the SCImago 

Journal Rank (SJR; Guerrero-Bote & Moya-Anegón, 2012).  Journal metrics for the year of 

publication and subject areas were retrieved on August 25, 2014 from the SCImago Journal and 

Country Rank website (SCImago, 2007).  SJR bases metric calculations on citations from the 
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Scopus citation database, which included 21,915 peer-reviewed literature titles at the time of 

retrieval (Elsevier, 2014).  These indicators provide quantitative information on the relative 

impact (JIF) or prestige (SJR) of a particular journal within a publication year, and are included in 

the current study as a journal quality metric.  Values for SJR and JIF were unavailable on the 

SCImago website for three of the articles, Vacha-Haase (1998), Voyer (1998), and Warne (2011), 

which were excluded from analyses pertaining to journal quality.  For the remaining 104 

articles, mean JIF was 1.927 (SD = 1.880, Min. = 0.148, Max. = 13.362) and mean SJR was 1.116 

(SD = 1.164, Min. = 0.144, Max. = 7.134). 

 In cases where journals were considered to represent more than one subject area, the 

article was examined to determine which subject area most closely aligned with the content of 

the article.  Of the articles analyzed, 67% were based in the field of psychology, 24% addressed 

medicine or nursing, 4% social sciences, 4% business, and one article was a study in linguistics.  

Article counts within each field of study by year of publication suggest that early work focused 

primarily within psychology, but in more recent years articles in other fields of study have 

become more prevalent, specifically medicine (Figure 2).   Simple regression analysis indicated a 

statistically significant increase in the number of RG studies published outside the field of 

psychology over the years 1998 through 2013, r2 = .721, p < .001, Adj. r2 = .701, b = 1.547, 95% 

CI [.996, 2.099], while similar increases were not detected for articles within the field of 

psychology, r2 = .023, p = .931. 

A total of 35 articles (33%) were published in Educational and Psychological 

Measurement (EPM), five were from the Journal of Personality Assessment, nine other journals 

were the source of two or three articles each, and the remaining 45 articles were published in 
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separate journals.   The influence of EPM in the development and early promotion of RG is 

evident from the initial publication of Vacha-Haase’s (1998) work, inclusion of special RG 

sections in several issues, and the dedication of an entire issue to RG studies in 2002.  However, 

this prominence in the RG field has diminished in recent years, with only a single RG study being 

published in EPM between 2009 and 2013 (Figure 2).     

Articles were coded as to whether or not the term reliability generalization was used or 

the work of Vacha-Haase (1998) was referenced.  Such a classification allows a comparison of 

meta-analytic reporting practice and methodology between works based upon earlier RG 

practice and those studies apparently influenced by other perspectives on approaches to meta-

analysis of reliability coefficients.  While only 26 of the 107 included studies did not reference 

RG, the prevalence of these studies appears to have increased in the past several years (Figure 

2).  A correlation between number of articles published and publication year was statistically 

significant for articles not referencing the RG literature, r2 = .335, p = .019, but not for studies 

citing the RG literature, r2 = .121, p = .186. 

The relationship between citation of the RG literature and journal quality was 

investigated using hierarchical linear regression in order to take into account for the 

predominance of studies published in a single journal, EPM.  Journal quality measures SJR and 

JIF were separately regressed on journal title (coded as EPM = 1 and other journal = 0), and RG 

citation (coded as Yes = 1 and No = 0).  Journal title was first entered into the model and then 

followed by RG citation.   A statistically significant effect of citation of the RG literature was 

detected for both SJR, ΔR2 = .196, p < .001, and JIF, ΔR2 = .163, p < .001.  These results suggest 

that journal quality was statistically greater in studies not citing the RG literature than those 
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Figure 2.  Number of articles included in the analysis by year of publication classified by (a) area 
of study, (b) journal source, and (c) reference to the RG literature.  EPM = Educational and 
Psychological Measurement. 

23 
 



 

that did, taking into account whether or not studies were published in EPM.  However, these 

results should be tempered with the recognition that quality measures are highly correlated 

within the same journal, and the assumptions of independence of observations and equality of 

variances are likely not tenable in this analysis.  

 Small, but statistically significant bivariate correlations were found between publication 

year and journal quality, measured as SJR, r2 = .058, p = .014, or JIF, r2 = .094, p = .002, for the 

104 studies for which quality measures were available.  However, when hierarchical linear 

regression was performed to take into account journal title (EPM vs. other) as described above, 

the addition of publication year to the model did not statistically significantly improve 

prediction of SJR, ΔR2 = .010, p = .293.  There was a statistically significant relationship between 

publication year and JIF, ΔR2 = .035, p = .048, taking into account journal title, although the 

effect size remained small.  These results suggest that no practical increase in quality of journals 

publishing RG studies occurred over time. 

Meta-analysis Reporting Quality 

 Quality of reporting in RG studies was evaluated through determination of an overall 

transparency score and an essential reporting score for each article, based on the scoring 

system developed by Aytug et al. (2012).  The mean overall transparency score was 19.7 (SD = 

5.64), and the highest transparency score was 34 out of 42 possible, obtained by Davis-Kean 

and Sandler (2001).  The mean essential reporting score was 12.0 (SD = 2.42), with the highest 

possible score of 18 obtained by Dierdorff and Wilson (2003).  Observed mean transparency 

scores were statistically significantly less than those reported by Aytug et al. (M = 22.2, SD = 

4.68), d = 0.48, t(303) = 4.14, p < .001, while no statistically significant differences were 
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detected in mean essential reporting scores between those reported by Aytug et al. (M = 12.2, 

SD = 2.14), d = 0.09, t(303) = 0.72, p = .458, and those determined for RG studies.  This finding 

implies that RG reporting is on par with that for meta-analyses in the organizational sciences on 

the most critical, ethically essential MARS items, while RG reporting frequency is lower across 

less critical MARS items and the 12 items developed by Aytug et al. for their study. 

 Reporting quality, measured as essential score, was not statistically significantly related 

to publication year, r2 = .003, p = .552, while a small but statistically significant relationship was 

detected between publication year and overall transparency score, r2 = .075, p = .004.  

However, when publication year was added as a predictor to a model regressing transparency 

score on journal title (dichotomously coded as EPM or other), the publication year effect was 

not statistically significant, ΔR2 = .001, p = .680.  These results suggest that slightly lower 

transparency scores early in the study time frame may be attributable to the prevalence of 

studies published in EPM during that period.  Indeed, mean transparency scores were 

statistically smaller for EPM articles (M = 16.1, SD = 3.32) than those published in other journals 

(M = 21.4, SD = 5.73), t(105) = 5.07, p < .001, and the effect size of the difference was large, d = 

1.13. 

 Reporting frequency for transparency items addressing the introduction and methods 

sections are presented in Table 2 for the 198 studies reviewed by Aytug et al. (2012) and the 

107 articles reviewed in the current study.  Cohen's h (Cohen, 1988) is also reported as an 

indicator of effect size of the difference between the two proportions.  Cohen (1988) provided 

general rules of thumb to interpret magnitudes of h (i.e. small = .20; medium = .50; large = .80, 

pp. 184-185).  Because sample sizes in the current study are known, it is possible to establish an  

25 
 



 

Table 2 
 
Studies Reporting Items in the Introduction and Methods Sections 
 

Item Reported 
Score 
type Source Aytug RG h 

Introduction      
Clearly stated research question/study purpose ET M 96.0 75.7 0.628 
Identification of key independent and dependent variables ET M 81.8 92.5 -0.325 
Rationale for moderator selection ET M 56.6 43.9 0.254 

Methods      
Sources used to identify research reports ET M 98.5 96.3 0.144 
Keywords used in electronic literature search ET M 54.0 81.3 -0.597 
Date of literature search T A 4.0 12.1 -0.309 
Time period covered by search T M 68.7 57.9 0.224 
Types of reports included in the review ET M 98.5 89.7 0.437 
List of study inclusion criteria T M 69.2 38.3 0.630 
List of study exclusion criteria T A 51.0 19.6 0.673 
Method to address articles not published in English T M 11.6 57.9 -1.035 
List of primary studies included in the analysis T A 93.4 89.7 0.134 
Number of coders T M 57.6 33.6 0.485 
Method of inter-coder agreement ET M 53.5 28.0 0.526 
Method to resolve coder disagreement ET M 45.5 21.5 0.516 
Operational definitions of independent and dependent variables ET M 70.2 81.3 -0.261 
Primary study design features coded ET M 9.6 90.7 -1.890 
Types of effect size metrics ET M 100.0 96.3 0.389 
Study designs combined in same meta-analysis T A 26.3 13.1 0.336 
Artifact corrections made to effect sizes ET M 74.7 10.3 1.436 
Method for effect size averaging and weighting ET M 98.5 57.9 1.164 
Recognition of data dependency T A 52.5 25.2 0.569 
Method of dealing with data dependency T A 51.5 23.4 0.592 
Method to identify heterogeneity T M 52.5 33.6 0.384 
Method to deal with heterogeneity T A 37.4 24.3 0.285 
Tests for publication bias or other data censoring T M 17.7 22.4 -0.119 
Statistical formulas/software used T M 47.5 25.2 0.468 
Sensitivity analysis T A 16.2 7.5 0.274 

Note. Aytug = percentage of 198 studies reporting the item as per Aytug et al. (2012); RG = percentage of 107 RG 
studies reporting the item; h = Cohen's h; E = item included in essential reporting score; T = item included in 
transparency reporting score;  M = MARS; A = Aytug. Negative h values indicate cases where a higher proportion of 
RG studies reported the item than those reviewed by Aytug et al. Cohen’s h values exceeding 0.40 are indicated in 
bold face. 

 

effect size above which differences in proportions have an acceptable probability of yielding 

statistically significant results, or power.  Considering a harmonic mean sample size of 138.9, a 
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significance criterion (α) set at .05, and a high level of power of .95, tabled values provided by 

Cohen (1988, p. 189) suggest that an effect size of h = .40 or higher may represent a reasonable 

cut point for evaluating meaningful differences in proportions between the two studies.   

Effect sizes for 15 of the 28 items reported in Table 2 exceeded .40.  For 12 of these items the 

proportion was greater for articles included in the Aytug et al. study than for the RG studies 

evaluated.  For three of the items, the proportion was greater in RG studies than in the Aytug et 

al. study (designated by negative signs), including reporting of keywords used in electronic 

searches, methods for dealing with articles not published in English, and descriptions of primary 

study features coded. Salient points for results of each reporting section will now be described.   

Introduction Section Results 

 Only 76% of RG studies provided a clearly defined research question or purpose.  In 

some cases, authors did not articulate a substantive purpose for their study, other than to state 

that the study purpose was to perform an RG study.  For example, Hellman, Fuqua, & Worley 

(2006) reported that the "purpose of this study is to present a reliability generalization analysis 

across studies” (p. 633), yet did not list specific desired outcomes (e.g. synthesis of reliability 

estimates, identification of potential moderators) for the instrument subjected to analysis.  

Most common study purposes included identifying potential moderator variables (65% of 

articles), estimating average reliability across applications (54%), and determining variability in 

reliability coefficients (25%).  Nearly 93% of RG studies identified both independent and 

dependent variables of interest in the introduction or methods sections; however only 44% 

provided a rationale for selection of moderators.   
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Literature Search Results 

 For the literature search process, 96% of RG studies reported the sources that were 

searched for research studies (two studies meta-analyzed data sets, rather than research 

reports).  Of the 105 studies performing a literature search, 95% used electronic databases (e.g. 

PsycINFO, MEDLINE), 37% searched reference lists, 20% made personal contact with 

researchers, 20% performed citation searches, 16% utilized internet searches (e.g. 

GoogleScholar), and 14% performed journal hand searches.  A total of 45% of RG studies 

employed a single source to identify research reports, 22% used two sources, 15% used three, 

and 11% reported using 4 different types of sources.  Of the 45 studies using a single source, 43 

used only electronic databases, and 22 used only a single database, most commonly PsycINFO.   

 When describing the literature search, 90% of RG studies named the types of research 

reports or data sources to be included, such as peer-reviewed journal articles, dissertations/ 

theses, or conference proceedings.  Reference lists obtained from RG articles, online 

supplemental materials, or directly from authors were inspected to more accurately account for 

the types of reports actually included in each meta-analysis, which sometimes differed from 

what was reported as being included.  Of the 98 RG studies for which reference lists were 

available, 95% included peer-review journal articles, 30% used dissertations or theses, 15% 

used unpublished studies or raw data sets, 14% used book chapters, 13% included conference 

proceedings, 9% incorporated test manuals, and 4% used books or government reports.   Only 

45% of RG studies used two or more sources for research reports and 51% included only peer-

reviewed journal articles in the analysis.  
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 As part of the study winnowing process, 38% of RG studies provided explicit lists of 

study inclusion criteria and 20% provided lists of exclusion criteria.  These frequencies are 

considerably lower than those reported by Aytug et al. (2012), who observed 69% of meta-

analyses reporting inclusion criteria lists and 51% reporting exclusion criteria.  These disparities 

may reflect some key differences between RG studies and other types of meta-analyses.  A 

typical approach in RG studies has been to include any primary study reporting reliability 

coefficients for data collected under a wide variety of applications.  On the other hand non-RG 

meta-analyses are often more selective in the inclusion or exclusion of research reports based 

on study attributes, such as population characteristics, sample selection processes, research 

designs, statistical data reported, or study quality (Wilson, 2009). 

 Following the practice of Vacha-Haase (1998), many RG meta-analysts reported the 

number or frequency of primary studies failing to report reliability for the data obtained 

through the administration of test instruments.  The practice of omitting reliability estimates or 

reporting reliability coefficients from other studies has been termed reliability induction by 

omission and induction by report, respectively (Shields & Caruso, 2004).  While describing the 

process of article selection, 63% of RG studies quantified reliability induction or provided 

information that may be used to do so, such as "177 studies were reviewed in order to identify 

ones that had conducted reliability analysis . . . we located 28 studies that reported reliability 

results" (Hallinger, Wang, & Chen, 2013, p. 283).  Studies recognizing RG literature were 

statistically significantly more likely to report reliability induction data than those studies not 

citing Vacha-Haase or using the term reliability generalization, χ2(2, N = 107) = 22.9, p < .001, ϕ 

= .463. 
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Data Extraction Results 

 In describing the procedures for coding the literature, only 34% of RG studies reported 

the number of individuals responsible for extracting data from primary studies, and 28% 

provided the methods used to evaluate inter-coder agreement.  Of the 37 studies reporting 

either the use of multiple coders or the method of agreement, 54% reported percentage 

agreement across all items, 27% reported Cohen's kappa, and 3 studies used other methods.  

Five studies reported 2 or more methods used to estimate inter-coder agreement.   

 When reporting the items coded from each primary study, 91% of RG studies provided 

descriptions of study design features captured in the coding process.  In contrast, Aytug et al. 

found that only 10% of studies evaluated provided such information (Table 2).  The high 

percentage of RG studies reporting this information is consistent with the fact that the 

identification of key study design features that may serve as moderators of score reliability is 

often one of the primary goals of RG.  Fifty-eight percent of studies coded at least one general 

study design feature, 63% coded instrument features, 82% coded sample characteristics, and 

34% coded score features (Table 3).   

The most commonly coded features across all studies were in the sample characteristics 

category, including sample size, gender, age, population type, and race/ethnicity (Table 3).  The 

most commonly coded instrument features were instrument form or version, language, 

instrument length, and type of response scale.  Only two types of score features were coded at 

relatively high frequency: score variance and score mean or total score.   

 Results for the current study indicated that 81% of RG studies provided operational 

definitions for independent and dependent variables (Table 2).  In contrast with other meta-   
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Table 3 
 
Primary Study Features Most Commonly Coded as Potential Moderator Variables 
 

Coded items Number of studies Percentage* 
General study features   

Study location 21 19.6 
Publication year 20 18.7 
Study type (e.g. measurement v. substantive) 19 17.8 
Reliability type 13 12.1 
Study setting/context 13 12.1 
Publication type 11 10.3 
Retest period 11 10.3 
Participant sampling method 9 8.4 
Rater characteristics/training 9 8.4 
Rating strategy/method 8 7.5 
Data collection method 8 7.5 

Instrument features   
Form/version 37 34.6 
Language/translation 36 33.6 
Length/number of items 32 29.9 
Type of response/scale 25 23.4 
Evaluation referent (e.g. self v. other) 11 10.3 

Sample characteristics   
Sample size 70 65.4 
Gender 69 64.5 
Age 69 64.5 
Population type (e.g. clinical v. non-clinical) 61 57.0 
Race/ethnicity 38 35.5 

Score features   
SD/variance 39 36.4 
Mean/total score 26 24.3 

Note. * Percentages based on k = 107 studies.  The total number of studies is greater than 107 due to multiple 
moderator variables coded within the same RG study. 
 
analysis methods, "in a typical reliability generalization study, the reliability estimates across 

different studies for an instrument are used as the dependent variable, [and] the study 

characteristics are used as the independent variables" (Yin & Fan, 2000, p. 206).  Studies were 

credited as having met this criterion if authors identified the types of reliability coefficients (e.g. 
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alpha, test-retest) that were collected or analyzed and also described the specific primary study 

design features gathered and how they were coded.  Studies providing excellent descriptions of 

dependent and independent variables include Bornmann, Mutz, and Daniel (2010) and 

Trajković et al. (2011).  Examples of studies not meeting this criterion include Chau (1999), who 

meta-analyzed 418 reliability coefficients in the management information sciences literature, 

but did not identify coefficient types, and Capraro and Capraro (2002) who listed, but did not 

define, the study features coded and did not perform a moderator analysis.   

 The types of reliability coefficients collected from primary studies were reported in 96% 

of RG studies.  Table 4 provides the frequency of studies in which each type of reliability 

estimate was subjected to meta-analysis.  Overall, 83% of studies reported use of some type of  

Table 4 
 
Types of Reliability Effect Sizes Subjected to Meta-analysis 
 

Type of effect size estimate Number of studies Percentage* 
Internal consistency (any type) 89 83.2 

Alpha 87 81.3 
KR-20/21 13 12.1 
Split-half 13 12.1 

Inter-rater (any type) 17 15.9 
Intraclass correlation 13 12.1 
Cohen's kappa 6 5.6 
Percentage agreement 4 3.7 

Other   
Test-retest 39 36.4 
Generalizability coefficient 3 2.8 
Standard error of measurement 2 1.9 
Parallel/alternate form 1 0.9 

Note. * Percentages based on k = 107 studies.  The total number of  studies is greater than 107 due to multiple 
effect sizes analyzed within the same RG study. 
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internal consistency reliability estimates, with 81% reporting use of coefficient alpha, and 42% 

using alpha exclusively over other types of reliability estimates.  Sixteen percent of studies 

utilized a type of inter-rater reliability, while 36% meta-analyzed test-retest reliability 

estimates.  In comparison, Sánchez-Meca et al. (2008) found that 94% of RG studies reported 

use of internal consistency coefficients, 12% used inter-rater reliability, and 41% used test-

retest.  In the current study, 50% of RG studies meta-analyzed only a single type of coefficient, 

27% analyzed 2 types, 10% analyzed 3 types, and 8% included 4 or more types of coefficients in 

the analysis.   

Data Analysis Methods Results 

 Transparency coding items related to the statistical methods utilized indicated that only 

10% of RG studies reported use of artifact corrections (Table 2), such as adjusting reliability 

coefficients for instrument length through application of the Spearman-Brown formula (e.g. 

Breidbord & Croudace, 2013; Hallinger, Wang, & Chen, 2013) or correcting effect sizes for range 

restriction (Leue & Lange, 2011).  The low frequency of use of artifact corrections in RG studies 

was practically less than that observed by Aytug et al. (2012), who reported that 75% of the 

studies reviewed in the organizational sciences used artifact corrections.   

 Synthesis of Reliability Coefficients.  Vacha-Haase (1998) identified the calculation of 

average score reliability as one of the primary goals of RG; however only 54% of studies 

specifically identified the synthesis of reliability coefficients across study applications as a study 

outcome in the introduction section, and only 58% of RG studies provided a description of the 

method of effect size averaging in the methods section (Table 2).  Despite relatively low levels 
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of methods reporting for the averaging of reliability coefficients, inspection of study results 

revealed that 100% of RG studies reported some type of synthesized reliability estimate.   

  The meta-analyst is confronted with several decisions when determining an approach 

to the synthesis of score reliability across studies, including the transformation of coefficients, 

method of weighting, and selection of an appropriate statistical model.  Table 5 provides counts 

of studies using the various combinations of methods to average reliability estimates.  Because 

many studies utilized more than one method, grand totals in Table 5 and subsequent 

methodology reporting tables exceed the total number of articles reviewed. 

Table 5 

Methods for Synthesizing Reliability Coefficients 
 
  Fixed-Effects   Random-Effects   Mixed-Effects/HLM Grand 

Total Transformation Un N IV 1/SE Total   Un N IV 1/SE Total   Un IV 1/SE Total 
None 50 10  1 61  4 1 1 1 7   1 1 2 70 
Fisher's r-to-z 12 7 4 1 24  1 1 5  7   2  2 33 
T transform 1  4  5  1  5  6      11 
Sqrt and r-to-z 1  1  2    6  6  1   1 9 
Bonett         2  2   1  1 3 
Square root 1 1   2            2 
Square 1    1            1 
Logit         1  1      1 
Total 66 18 9 2 95   6 2 20 1 29   1 4 1 6 130 
Note. Results based on k = 107 studies.  The total number of studies is greater than 107 due to multiple methods 
used within the same RG study.  HLM = hierarchical linear modeling; Un = unweighted; N = sample-size weighted; 
IV = inverse-variance weighted; 1/SE = weighted by inverse of standard error. 
 

 Seventeen of the 107 RG studies utilized two or more combinations of synthesis 

methods, resulting in a total of 130 unique instances of coefficient averaging.  A fixed-effects 

(FE) model was most commonly employed, with a total of 95 cases in which its use was 

reported or was inferred from results reporting (e.g. provided means without further 
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clarification).  Use of random-effects (RE) models were less common than FE models, and 

among the studies using a RE model, inverse variance weighting was the most common 

weighting method.  Mixed-effects or multi-level models were infrequently utilized, constituting 

only 5% of the synthesis method combinations employed in RG studies (Table 5).  Bonett’s 

(2010) recently-proposed varying coefficient model was not utilized.   

Untransformed coefficients were most commonly synthesized across all weighting 

methods and statistical models, with 70 of the instances (54%) using this form.  Other most 

commonly employed transformations included Fisher's r-to-z and the T transformation 

(Hakstian & Whelan, 1976).   In 73 instances unweighted coefficients were used in the synthesis 

of reliability, which was the most common method employed.  Other common weighting 

methods included sample-size weighting and weighting by inverse variance.  Overall, the most 

common combination of methods used in synthesis of reliability estimates included an 

unweighted, FE model applied to untransformed coefficients.  Only 20% of studies provided a 

rationale for the choice of transformation method, 8% for the weighting method chosen, and 

17% gave a justification for the selection of statistical model. 

Moderator Analysis.  While not included in the 42 transparency items coded by Aytug et 

al. (2012), methods of moderator analysis were coded for the current study.  Among RG 

studies, 91% reported at least one form of moderator analysis, and 22% provided some 

rationale for the choice of method.  Simply citing methods used by other authors was not 

considered sufficient to meet the rationale criterion.  A total of 67 RG studies reported use of a 

single method of moderator analysis, 34 reported two methods, and 5 reported use of 3 

different methods.  Multiple regression was most commonly employed (Table 6), followed by 
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use of bivariate correlations between study variables and reliability coefficients, and 

comparison of mean score reliability between categorical groupings through use of t-tests or 

ANOVA.  Fixed-effects models were most commonly used in moderator analyses, with 45 

studies utilizing this approach, and unweighted effect sizes were more commonly subjected to 

analysis than weighted effect sizes. 

Table 6 
 
Moderator Analyses Methods 

  Fixed Effects   Random Effects   Mixed Effects   
Analysis method Un Wgt   Un Wgt   Un Wgt Total 

Multiple Regression 27 12  2 5  2 1 49 
Correlation 33 1   2    36 
ANOVA/t-test 18 2  1   1  22 
Subgroup Comparison 10 4  2     16 
Simple Regression 5 2  1 1  2 1 12 
Multi-level modeling 1 1     4  6 
Canonical correlation 2        2 
Total 96 22   6 8   9 2 143 
Note. Results based on k = 107 studies.  The total number of studies is greater than 107 due to multiple types of 
moderator analyses used within the same RG study.  Un = analysis performed on unweighted reliability 
coefficients; Wgt = analysis performed on weighted coefficients 
 

Other Analysis Methods.  Frequency of reporting of items related to other meta-analytic 

methods included 25% of studies recognizing data dependency issues (i.e. coded data are non-

independent or related in a way as to potentially bias meta-analytic results) and only 22% of 

studies reporting use of tests for detection of publication and other potential biases (Table 2).   

Publication bias was most commonly assessed through calculation of a Fail-safe N (18% of 

studies), visual inspection of a funnel plot (4%), and trim-and-fill (3%).  One study each used 

Begg's test (Victorson, Barocas, Song, & Cella, 2008) and a rank correlation of Kendall's tau (Gini 
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& Pozzoli, 2013).  In addition, 34% of RG studies described a method to identify heterogeneity 

between effect sizes, 25% provided explicit statistical formulas or identified software used to 

perform the data analysis, and only 8% of studies described some type of sensitivity analysis, 

such as a reanalysis using different statistical methods or criteria for data extraction (Table 2).  

Results Section Results 

 Table 7 provides frequency of reporting for items found in the results and discussion 

sections in RG studies.  Four items pertaining to reporting primary study characteristics, such as  

Table 7 
 
Studies Reporting Items in the Results and Discussion/Conclusion Sections 
 

Item Reported 
Score 
type Source  Aytug  RG h 

Results      
Descriptive information from each primary study      

Study name T A 19.2 23.4 -0.103 
Sample size T M 15.7 21.5 -0.149 
Effect sizes extracted from each study T M 12.1 21.5 -0.254 
Number of effect sizes extracted from each study T A 12.6 17.8 -0.145 

Table or graphic depicting study-level effect size estimates T A 9.6 23.4 -0.380 
Table or graphic depicting overall effect size estimates ET M 19.2 81.3 -1.340 
Results of moderator analysis  M 97.0 93.5 0.167 
Amount of heterogeneity in effect sizes T A 81.8 33.6 1.023 

Discussion and Conclusion      
Statement of major findings ET M 82.3 95.3 -0.433 
Alternative explanations for results ET M 48.0 21.5 0.567 
Identification of potential biases in primary studies T M 47.5 32.7 0.303 
Degree of heterogeneity taken into account T A 47.5 13.1 0.781 
Generalizability of findings T M 34.8 78.5 -0.916 
General study limitations ET M 59.6 69.2 -0.200 
Implications for theory, policy or practice ET M 86.4 86.0 0.012 
Guidelines for future studies  M 73.2 42.1 0.642 

Note. Aytug = percentage of 198 studies reporting the item as per Aytug et al. (2012); RG = percentage of 107 RG 
studies reporting the item; h = Cohen's h; E = item included in essential reporting score; T = item included in 
transparency reporting score;  M = MARS; A = Aytug.  Negative h values indicate cases where a higher proportion 
of RG studies reported the item than those reviewed by Aytug et al.  Cohen’s h values exceeding 0.40 are indicated 
in bold face. 
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sample size and number of effect sizes extracted, were reported at relatively low frequencies 

for both the Aytug et al. and the current study.  Of note is the fact that 82% of RG studies 

provided tables or graphics depicting overall effect size estimates, in contrast to 19% in the 

Aytug et al. study.   

 A total of 26 RG studies (24%) depicted variability in reliability estimates through box-

and-whisker plots, eight used forest plots, two used scatter plots, and one study each used 

stem-and-leaf plots, bar charts, or line graphs to visualize coefficient variability.  Only 34% of RG 

studies reported the amount of heterogeneity detected in effect sizes, which was expressed as 

Q (27% of studies), I2 (7%), or as within-studies variance estimated in multi-level modeling 

analysis (4%; c.f. Beretvas, Meyers, & Leite, 2002). 

 As one of the major outcomes of RG is to identify potential moderator variables, results 

sections of RG studies were inspected to determine which study variables appeared to have 

influenced reliability coefficients.  Several sample characteristics were found to be related to 

reliability, including population type (e.g. clinical vs. non-clinical), age, gender, race/ethnicity, 

and sample size (Table 8).  Instrument characteristics found to be most influential were 

instrument length, and test form or version.  Score variance was related to reliability in 22% of 

studies.   

Discussion and Conclusion Section Results 
 
 The transparency items pertaining to the discussion/conclusion section (Table 7) most 

commonly reported in RG studies included statements of major findings (95%), implications for 

policy or practice (86%), and discussion of generalizability of findings (79%).  Most common 

reasons provided for primary study biases and RG study limitations included potential   
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Table 8 

Influential Moderator Variables Most Commonly Identified in RG Studies 

Moderator variable Percentage of studies*   Moderator variable Percentage of studies* 
Sample characteristics  Score characteristics 

Population type 29.0  SD/variance 22.4 
Age 27.1  Mean 6.5 
Gender 19.6  Study characteristics 
Race/ethnicity 14.0  Test-retest interval 7.5 
Sample size 12.1  Effect size type 5.6 

Instrument characteristics  Study setting 4.7 
Length 19.6  Study type 4.7 
Form 12.1  Publication year 3.7 
Response type 11.2  Publication type 2.8 
Language 11.2  Study location 1.9 
Scale referent 1.9  Number of raters 1.9 
      Rater training 1.9 

Note. * Based on k = 107 studies.  Percentages exceed 100% due to multiple moderator variables identified as 
influential within the same RG study. 
 
 
publication bias through low levels of reliability reporting across the literature, and lack of 

consistent reporting of key primary study and sample characteristics.   

 
Discussion 

 This study examined the meta-analytic reporting practice of 107 peer-reviewed 

reliability generalization studies for the years 1998 through 2013.  While others have provided 

some historical insight into methods employed by RG meta-analysts (Henchy, 2013; Sánchez-

Meca, López-Pina, & López-López, 2008; Vacha-Haase & Thompson, 2011), the current work 

adds to the literature by providing an increased level of detail regarding meta-analytic decision 

making over longer time periods and across a broader range of studies than prior systematic 

reviews.  In addition, for the first time, reporting quality in published RG studies was evaluated 
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against established standards for meta-analysis reporting and compared to reporting practices 

for a sample of meta-analyses in the organizational sciences (Aytug et al., 2012).  

Key Findings 

 What was initiated as a vehicle to emphasize the importance of reliability reporting in 

substantive studies (Vacha-Haase & Thompson, 2011), reliability generalization has evolved 

over the past 15 years to incorporate newly-developed methodologies (e.g. Bonett, 2010; 

Rodriguez & Maeda, 2006) and has expanded to include fields of study outside of realm of 

psychology.  Beginning with the publication of Vacha-Haase’s (1998) study, RG research fell 

primarily under the purview of the journal Educational and Psychological Measurement (EPM); 

however, by 2013 some 56 separate journals had published meta-analyses of reliability 

coefficients, and the number of RG studies recently published in medical journals is on the rise.  

Many of the more recent meta-analyses included in this study did not recognize the early work 

of Vacha-Haase or use the term reliability generalization to describe their analysis.  These 

findings suggest that a new face to RG may be emerging that includes alternative approaches to 

reliability meta-analysis applied across a wider variety of fields of study. 

 The mean level of reporting quality in published RG studies appears to be consistent 

with that for a sample of more traditional meta-analyses when determined by scoring on 

MARS-based items considered to be ethically essential to include in a meta-analysis research 

report.  On the other hand, across the total bank of 42 transparency reporting items assessed 

by Aytug et al. (2012), there were 22 items with practically significant differences in frequency 

of reporting between RG studies and organizational sciences meta-analyses (Table 2; Table 7).  

While quality of reporting in RG studies did not appear to improve over time, a deeper 
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recognition of established reporting standards for meta-analyses may help provide impetus to 

improve RG methods and reporting in the future.   

 Typical RG Reporting and Meta-analytic Practice 

 Based on the data coded in the current study, a typical RG study methodology may be 

illustrated.  Overall, articles were most likely to be published in psychology journals, specifically 

EPM.  RG studies typically report two study purposes: identification of study factors influencing 

reliability and synthesis of reliability across studies.  As part of the literature search authors 

utilized electronic databases over other sources and included peer-reviewed journal articles in 

the analysis.  While RG studies reported electronic search keywords and date ranges, explicit 

lists of study inclusion and exclusion criteria were not often provided.  As part of the study 

winnowing process, a quantification of reliability induction was typically reported, although at 

statistically significantly higher rates in studies recognizing the RG literature than those that did 

not.   

 During the data extraction process RG studies were not likely to report the number of 

individuals responsible for study selection and coding, nor report inter-coder reliability 

statistics.  RG studies were highly likely to provide detailed information about item coding, 

including items related to general study features (e.g. study location), instrument features, and 

sample characteristics.  Score features, such as means and variability, were not typically coded.  

Consistent with the three prior systematic reviews (Henchy, 2013; Sánchez-Meca et al., 2008; 

Vacha-Haase & Thompson, 2011), internal consistency reliability coefficients, specifically alpha, 

were most likely to be subjected to meta-analysis over other forms of reliability coefficients.   
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 The typical RG study used a fixed-effects, unweighted approach to synthesize 

untransformed reliability coefficients across studies, and authors were unlikely to provide a 

rationale for selection of statistical model, weighting scheme, or transformation.  For 

moderator analyses, RG studies customarily utilized multiple regression, bivariate correlations, 

or ANOVA under a fixed-effects model applied to unweighted and untransformed reliability 

coefficients.  Studies were not likely to provide a rationale for the type of moderator analysis 

selected, nor account for dependency in primary study-level data, test for publication bias, 

quantify heterogeneity of reliability coefficients, or perform a sensitivity analysis.   

 RG studies typically provided tables or graphics depicting overall synthesized effect sizes 

and the results of moderator analyses.  Moderator variables most commonly determined to 

influence reliability across RG studies included population type (e.g. clinical vs. non-clinical), 

sample age, gender proportion, test length, and score variance - findings consistent with those 

reported by Vacha-Haase and Thompson (2011).  In the discussion section authors were likely 

to report major findings, address generalizability of results, describe study limitations, and 

discuss implications for theory, policy or practice.   

Study Limitations 

 There are several limitations to consider when interpreting results of this systematic 

review.  By design, this study only analyzed research reports published in English in peer-

reviewed journals.  While this approach was intended to narrow studies down to those most 

likely to utilize best practice and up-to-date methodology, the inclusion of dissertations, 

conference proceedings and other unpublished works, as well as those published in languages 

other than English, may have generated alternative findings, shed light on unconventional 
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methodologies not addressed in the included studies, and allowed for comparisons of meta-

analysis reporting quality between published and unpublished sources.  

 The current study likely included most all primary studies published in the tradition of 

the RG literature, as all articles identified by prior reviewers (i.e. Henchy, 2013, Sánchez-Meca 

et al., 2008; Vacha-Haase & Thompson, 2011) were captured in the electronic searches.  

However, this study attempted to include studies that did not cite the customary RG literature 

by seeking articles using the key words reliability AND meta-analysis in the title or abstract.  

Limiting the search to electronic sources may have missed several articles that may have met 

the inclusion criteria.  Also, there are an unknown number of studies published prior to the 

publication of Vacha-Haase’s 1998 paper (e.g. Goldman, 1994; Meyer, 1997; Peterson, 1994; 

Viswesvaran, Ones, & Schmidt, 1996) which might have been included in the analysis to 

determine changes in methodology over time.  Indeed, the potential presence of a substantial 

number of studies employing the meta-analysis of reliability coefficients before and after the 

publication of Vacha-Haase’s work may suggest that the RG tradition merely represents a 

subset of a larger body of psychometric work focused on characterizing variability in reliability 

estimates across primary studies. 

 Bias may have been introduced in the article selection process through the inaccurate 

application of inclusion criteria and through data dependency issues arising from multiple 

articles written by the same author.  For the 107 included articles, 10 researchers were listed as 

first author on two to seven articles, and 26 researchers were listed as a first or contributing 

author on more than one article.  Authors often used similar methods and reporting practices 

across several studies, which may have violated assumptions of independence in analyses of 
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primary study data.  Errors are likely to have occurred in the coding process, where only 13% of 

the articles were coded by two coders, and second coders were novices with little to no prior 

experience with RG.     

 Issues with lack of independence of observations were also evident in statistical 

analyses related to journals publishing RG studies.  Thirty-five of the 107 studies subjected to 

analysis were published in EPM, the bulk of which were published in the first half of the analysis 

time frame (i.e. from 1998 to 2005).  Analyses designed to evaluate changes in reporting 

quality, journal quality indicators, or citation of the traditional RG literature over time were 

confounded by whether or not studies were published in EPM, thus any related study 

conclusions should be tempered with a recognition of a high degree of collinearity between 

variables.   

Differences between RG and Traditional Meta-analysis 

 Findings of the current study suggest that several key differences exist between RG and 

other forms of meta-analysis.  In traditional meta-analyses the independent and dependent 

variables of interest in primary studies are also generally of interest in the meta-analysis.  The 

effect sizes subjected to meta-analysis are typically those that are used to measure the 

relationship between the IVs and DVs in the primary study, i.e. correlation coefficients, 

standardized effect sizes, or odds ratios.  Thus, the research questions or outcomes of 

traditional meta-analyses are often the same as those explored in primary studies. However, in 

RG the independent variables are primary study conditions that are proposed to influence 

reliability coefficients, which serve as the dependent variables (Vacha-Haase, 1998; Yin & Fan, 

2000).  Thus, unlike other forms of meta-analysis, in RG the independent and dependent 
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variables, as well as the research outcomes, differ from those investigated in the primary 

studies included in the analysis.   

 Since few primary studies included in typical RG meta-analyses are psychometric in 

nature, the effect sizes under investigation in RG almost always differ from effect sizes of 

interest in the substantive studies from which effect sizes are derived.  Recognizing these 

differences between traditional meta-analyses and RG may help explain why RG studies 

typically do not consider exclusion of primary studies based on variations in study outcomes, 

design features, or study quality, as is a common concern in many forms of more traditional 

meta-analyses (Valentine, 2009).  As explained by Gornall et al. (2013) "study heterogeneity is 

problematic in traditional meta-analyses, but it is a strength when evaluating psychometric and 

diagnostic utility because it reflects the usefulness of a scale of interest in a broad range of 

clinical situations" (p. 164).  Thus, issues such as the so-called apples-to-oranges problem 

(Eysenck, 1994) may be less relevant in RG as in other meta-analysis methods. 

Recommendations for Quality Reporting in RG Studies 

In light of the differing purposes and approaches of RG and other more traditional 

methods of meta-analysis, one may wonder if wholesale comparisons of reporting practice 

based on MARS and other standards may the best means to evaluate quality of reporting in RG 

studies.  On one hand, such standards establish a baseline for reporting to ensure that sufficient 

detail is provided to ensure that methods can be replicated and the meta-analytic decision 

making process is transparent to the consumer.  It is evident that most all literature-based 

meta-analyses follow similar processes in the research endeavor, such as identifying the 

problem, identifying variables, performing a literature search, coding articles, and averaging 

45 
 



 

effect sizes.  Descriptions of these major components of meta-analytic study likely should be 

included in any write-up, and may be exemplified by the MARS items identified as essential by 

Cooper and Dent (2011) and evaluated in the current study.  However, it is outside of these 

essential items where expectations in reporting may vary between types of meta-analyses 

performed.  For example, 79% of RG studies discussed generalizability of findings, but only 35% 

of studies did the same in the Aytug et al. (2012) sample.  It is entirely appropriate and 

expected that reliability generalization studies should attempt to generalize results across study 

and sample conditions; however the same is not necessarily true for other forms of meta-

analysis. 

While it is recognized that some aspects of transparent reporting may be excluded from 

publication due to editorial decisions and other restrictions to journal article length, the 

reporting quality of future RG studies may be enhanced a through the establishment of a clear 

set of reporting expectations.   Reporting quality was not specifically addressed in prior reviews 

by Sánchez-Meca et al. (2008) and Vacha-Haase and Thompson (2011).  Henchy (2013) did 

make some recommendations for improving RG methodology and reporting, including 

providing a rationale for instrument selection, describing types of research reports included, 

reporting the number of coefficients included in the meta-analysis, and use of sensitivity 

analysis to determine the influence of various weighting schemes on analysis outcomes.   

 In light of some of the shortcomings of reporting in prior RG studies identified in this 

review, it is apparent that guidance for designing and reporting RG studies may benefit future 

researchers.  A set of guidelines are presented in Table 9 outlining proposed key components to 

be included in a study write-up.  These attributes are based on established best practice in  
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Table 9 
 
Desiderata for Reliability Generalization Studies 
 

Desideratum Section 

1. Title or abstract includes the name of the instrument(s) under study and the term reliability generalization, or indicates that the 
study involves a meta-analysis of reliability coefficients. 

I 

2. Study outcomes are clearly stated, which may include estimation of average reliability, estimation of variability in reliability, 
identification of potential moderator study variables, and development of a predictive model for estimating reliability in future 
uses of the instrument(s). 

I 

3. Study is identified as exploratory in nature or provides specific supported hypotheses regarding expected meta-analytic 
outcomes.  

I 

4. Historical background of development and uses of instrument(s) is provided, including descriptions of theoretical, policy, or 
practical issues related to score reliability of the instrument as a rationale for the study. 

I 

5. Types of reliability coefficients and potential moderator variables to be included in the analysis are identified with accompanying 
rationale for their selection. 

I/M 

6. Description of study selection process includes date(s) of the search, sources used to identify studies, types of electronic 
resources, keywords, and publication date ranges used in searches. 

M 

7. Types of research reports included in the literature search are identified and rationale provided. M 

8. Study inclusion and/or exclusion criteria are clearly specified with accompanying justification. M 

9. Description of article selection process includes the aspects of studies inspected (e.g. titles, abstracts, full text), number and 
qualifications of relevance judges, and reporting of inter-judge agreement. 

M 

10. Description of coding process includes number of coders, their qualifications and training, report of inter-coder agreement, and 
method of resolving disagreements. 

M/R 

11. Coded features of primary studies are identified, coding categories defined, and rationale for selection of coded features 
included. 

M 

12. Potential data dependency in primary studies is recognized and a method for dealing with such dependency provided. M 

13. Heterogeneity in reliability coefficients is quantified, and attempts are made to take into account any unexplained heterogeneity.  M 

14. Presence of publication or other primary study-level bias is identified and evaluated, and findings are presented. M/R 

15. Methods for identifying and addressing outliers and missing data are described. M 

16. Pertinent statistical formulas used in the analysis are made explicit and software packages used in the meta-analysis are 
identified. 

M 

17. Rationale is provided for decisions to combine (or not combine) different types of reliability coefficients in the analysis. M 

18. Sensitivity analyses are used to evaluate outcomes contingent on key meta-analytic decisions. M 

19. Description of the synthesis of reliability coefficients includes effect size transformations utilized, artifact corrections employed, 
statistical models used, and weighting schemes applied. Rationale is provided for choice of synthesis methodology. 

M 

20. Description of moderator analysis includes effect size transformations utilized, statistical models assumed, weighting methods 
applied, and types of statistical analyses employed.  Rationale is provided for choice of moderator analysis methodology. 

M 

21. Statistical power of the moderator analysis is evaluated and taken into account in the interpretation of results. M/R 

22. Description of the article winnowing process details the number of unique studies obtained in the search, the number of excluded 
studies, and reasons for exclusion. 

M/R 

23. Description of final data set provides counts of primary studies, key characteristics of included studies, number of effect sizes 
extracted, and total sample sizes of studies included in the meta-analysis. 

R 

24. Synthesized reliability coefficients are reported with accompanying confidence intervals, credibility intervals, or other 
representations of dispersion, such as forest plots or box plots. 

R 

25. Relationships between moderator variables are taken into account when reporting results of moderator analyses. R 

26. Major findings of the meta-analysis are reviewed, including average reliability across studies, variability/heterogeneity in 
reliability coefficients, influential moderators, and identification of any predictive models. 

D 

27. Generalizability of score reliability across study conditions is considered in context of study outcomes. D 

28. Study limitations, potential primary study biases, and alternative explanations for observed results are provided. D 

29. Implications for theory, policy or practice are discussed and guidelines for future studies are provided. D 
Note. I = introduction, M = methods, R = results, D = discussion 
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meta-analysis reporting, with consideration for key differences between the desired outcomes 

of RG and more traditional forms of meta-analysis. It is hoped that such a list may serve to 

focus attention on improving reporting transparency and quality in future RG studies.   

 Since meta-analytic decisions may influence study outcomes (Aytug et al., 2012; 

Geyskens et al., 2009; Wanous et al., 1989), it is recommended that such decisions are backed 

up by a clear justification or rationale. This allows consumers of research to evaluate results 

based on reasoning behind various study design decisions, including choice of instrument, 

selection of potential moderator variables, study inclusion/exclusion criteria, types of studies 

included, and types of analyses used to synthesize coefficients and identify moderators.  While 

in the current study 73% of the articles included a rationale for selection of the instrument 

under study, only 8% provided a rationale for the types of reports included, 17% justified 

selection of a statistical model, 20% described why a method of coefficient transformation was 

utilized, and 22% gave a rationale for the method of moderator analysis chosen.  The 

desiderata recognize the importance of including rationales for key decisions made during the 

process of RG meta-analysis (Table 9). 

 Providing a clear description of methods employed is also a critical component to 

reporting transparency, and allows other researchers to replicate the work or apply similar 

approaches to future studies (Cooper & Dent, 2011).  Especially useful is providing explicit 

formulas and other descriptive details of the meta-analysis; simple citation of others' work 

often is insufficient to clearly define the methodology employed.  To illustrate, in their RG study 

Hale, Crocetti, Raaijmakers, and Meeus (2011) simply stated that their "analyses were 

conducted . . . following Rodriguez and Maeda's (2006) guidelines" (p. 82).  However, while 
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Rodriguez and Maeda did mention a preferred approach, their study describes multiple 

methods for the meta-analysis of alpha, including variations in coefficient transformation, 

weighting, artifact correction, and methods for estimating random-effects variance 

components, leaving it unclear as to which of these techniques were actually employed in the 

Hale et al. (2011) study.   Inclusion of specific formulas or brief descriptions of methods utilized 

along with in-text citations would provide adequate clarity to researchers wishing to 

understand and replicate these techniques.  Recent work by López-Pina et al. (2014) and López-

Pina et al. (2015) provide excellent examples of quality methods reporting in RG studies. 

Future Directions 
 
 Based on current trends in RG methodology and reporting, one would expect to 

continue to see increasing numbers of studies performed outside the field of psychology, which 

may not recognize the traditional RG literature, and bring mainstream meta-analytic methods 

to bear on the meta-analysis of reliability coefficients.  The focus of RG research is on the cusp 

of shifting from a largely exploratory endeavor, in which various instruments are subjected to 

similar and somewhat formulaic analyses in an attempt to synthesize coefficients and identify 

potential moderators, to one that focuses on testing specific hypotheses addressing theoretical 

or practical issues surrounding the reliability of scores generated from one or more instruments 

measuring common constructs.   

 It is recommended that any researcher utilizing a psychometric instrument make use of 

existing RG studies in research planning, design, and reporting (Leech et al., 2011).  Results of 

prior RG studies may provide a range of expected score reliabilities, and potential effects of 

identified moderator variables could be taken into consideration when selecting instruments or 
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study participant samples.  Following the suggestion of Bonett (2010), researchers anticipating 

future use of an instrument may wish perform a preliminary RG study on a small group of 

carefully selected primary studies that have utilized the test under similar study conditions and 

sample characteristics as the planned investigation.  Such a strategy would provide information 

useful in study planning by providing expected reliability of scores to inform sample size 

determinations and other power analysis considerations.  When describing instrument 

characteristics, authors of substantive studies should cite reliability of scores obtained during 

the instrument development process or published in test manuals, as well as synthesized 

coefficients from any prior RG studies.  These reliability estimates may then serve as the 

backdrop against which the reliability of the generated data may be evaluated. 

It is of interest that the current study supports the claim that sample characteristics may 

serve as moderators of score reliability.  Indeed, it was the desire to increase awareness of how 

reliability varies with sample composition that motivated the development of RG from its 

inception (Vacha-Haase & Thompson, 2011).  However, despite the fact that well over 100 RG 

studies have been published to date, it is unclear as to whether this basic idea and its 

implications have been generally recognized by the research literature and in clinical practice.  

The continued efforts of professional organizations, journal editors, and RG researchers to 

promote effective and accurate reliability reporting is still needed. 

 The list of desiderata for RG reporting provided here may serve as a checklist of 

components to include in future RG research, or at the very least, spark discussion as to what 

constitutes best practice in reporting meta-analyses of reliability coefficients.  To expand upon 

the current study, researchers may consider using the list as a starting point for establishing 
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indicators of RG reporting transparency for use in re-evaluating the extant RG literature, 

including studies other than those published in peer-review journals.   

 Evaluating the impact of RG on reliability reporting in the substantive literature may also 

be of interest.  Adherence to recommendations to always cite RG studies when using an 

instrument that has been subjected to RG (Leech et al., 2011) could be assessed by inspecting 

all studies utilizing the instrument of interest in the years following publication of the RG study.  

Conclusion 
 
 Reliability generalization, as envisioned by Vacha-Haase (1998), was developed primarily 

as a vehicle to shed light on inadequate reliability reporting practice in the social sciences and 

to promote the stance that reliability is a function of scores, rather than an inherent trait of 

tests (Vacha-Haase & Thompson, 2011).  Results presented here suggest that researchers over 

the past 15 years have apparently followed the early recommendations of Henson and 

Thompson (2002) and others to experiment with a wide variety of methods in RG studies, and 

several new techniques specific to the meta-analysis of reliability coefficients have been 

developed (e.g. Bonett, 2010; Howell & Shields, 2008; Rodriguez & Maeda, 2006; Sánchez-

Meca, López-López, & López-Pina, 2013).   

Recently there has been a notable increase in the number of RG studies outside the 

realm of psychology and that do not recognize the work of Vacha-Haase (1998) or use the term 

reliability generalization.  It appears that we may be in the midst of a perceptible shift in the 

purpose of reliability meta-analysis from primarily exploratory studies published in the tradition 

of early RG research to a more focused application of meta-analytic approaches across a variety 

of subject areas to study hypothesized effects of varying study conditions on score reliability.  In 
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addition, changes in statistical decision-making, reporting quality, and application of methods 

from other fields of study may be indicative of progress in the larger landscape of meta-analytic 

practice, as researchers strive to implement standards and put recommendations for practice 

into place. 

 Despite the advances made in RG methodology, the current study indicates that quality 

of reporting practices in published RG studies may lag behind that seen in the literature for 

more traditional forms of meta-analysis.  This observation must be tempered by the recognition 

that depth of reporting in peer-reviewed journals is always limited by available space, and that 

fundamental differences exist between RG and other forms of meta-analysis which may 

account for variation in reporting practice.  This systematic review of RG reporting and 

methodology has shed additional light on past practice and trends and will hopefully provide 

guidance for future studies of the meta-analysis of reliability. 
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Authors Year Journal Country SJR JIF Subject area 
Essential 

Score 
Transparency 

Score 
Aguayo, Vargas, de la 

Fuente, & Lozano 
2011 International Journal of 

Clinical and Health 
Psychology 

ES 0.942 3.098 Psychology 12 28 

Bachner & O'Rourke 2007 Aging and Mental Health GB 0.826 1.717 Medicine 11 15 
Barlow & Zangaro 2010 Journal of Nursing 

Management 
GB 0.747 1.631 Nursing 14 26 

Barnes, Harp, & Jung 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 10 19 

Bayerl & Paul 2011 Computational Linguistics US 0.382 2.750 Linguistics 14 27 
Beretvas, Meyers, & Leite 2002 Educational and Psycho-

logical Measurement 
US 0.530 1.720 Psychology 12 21 

Beretvas, Suizzo, 
Durham, & Yarnell 

2008 Educational and Psycho-
logical Measurement 

US 0.704 1.064 Psychology 12 22 

Bornmann, Mutz, & 
Daniel 

2010 PLoS ONE US 2.591 4.619 Psychology 13 21 

Botella & Ponte 2011 Psicothema ES 0.581 1.203 Psychology 8 16 
Brannick, Erol-Korkmaz, 

& Prewett 
2011 Medical Education GB 0.381 2.705 Medicine 17 21 

Breidbord & Croudace 2013 Journal of Autism and 
Developmental Disorders 

US 1.837 3.609 Psychology 15 27 

Calamia, Markon, & 
Tranel 

2013 Clinical Neuropsychologist NL 0.729 1.677 Medicine 12 19 

Campbell, Pulos, Hogan, 
& Murry 

2005 Educational and Psycho-
logical Measurement 

US 0.722 0.737 Psychology 12 22 

M. M. Capraro & Capraro 2001 Educational and Psycho-
logical Measurement 

US 0.510 0.862 Psychology 12 15 

R. M. Capraro & Capraro 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 9 12 

Caruso 2000 Educational and Psycho-
logical Measurement 

US 0.586 0.592 Psychology 12 16 

Caruso & Edwards 2001 Personality and Individual 
Differences 

NL 0.781 1.006 Psychology 11 17 

Caruso, Witkiewitz, 
Belcourt-Dittloff, & 
Gottlieb 

2001 Educational and Psycho-
logical Measurement 

US 0.510 0.862 Psychology 11 16 

Chau 1999 Information and 
Management 

NL 0.503 0.378 Business, 
Management 

and Accounting 

10 12 

Connelly & Ones 2010 Psychological Bulletin US 6.829 11.609 Psychology 17 26 
Davis-Kean & Sandler 2001 Child Development GB 1.753 2.465 Psychology 16 34 
De Ayala, Vonderharr-

Carlson, & Kim 
2005 Educational and Psycho-

logical Measurement 
US 0.722 0.737 Psychology 10 14 

Deditius-Island & Caruso 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 10 12 

Dierdorff & Wilson 2003 Journal of Applied 
Psychology 

US 2.889 2.431 Psychology 18 24 

Duffy, Gajree, Langhorne, 
Stott, & Quinn 

2013 Stroke US 3.893 6.511 Medicine 11 30 

Dunn, Smith, & Montoya 2006 Journal of Counseling and 
Development 

US 0.529 0.761 Psychology 11 17 

Eisend & Stokburger-
Sauer 

2013 Psychology and Marketing US 1.016 1.276 Business, 
Management 

and Accounting 

12 18 

Garin, Ferrer, Pont, Rué, 
Kotzeva, Wiklund, Van 
Ganse, & Alonso 

2009 Quality of Life Research NL 1.005 2.654 Medicine 12 20 
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Authors Year Journal Country SJR JIF Subject area 
Essential 

Score 
Transparency 

Score 
Geere, Geere, & Hunter 2013 Journal of Clinical 

Epidemiology 
US 3.105 5.305 Medicine 12 29 

Gini & Pozzoli 2013 European Journal of 
Developmental 
Psychology 

US 0.475 1.115 Psychology 10 17 

Gornall et al. 2013 British Journal of 
Anaesthesia 

GB 2.063 5.087 Medicine 10 21 

Graham & Christiansen 2009 Personal Relationships GB 0.868 1.409 Psychology 14 21 
Graham, Diebels, & 

Barnow 
2011 Journal of Family 

Psychology 
US 1.558 2.125 Medicine 12 19 

Graham, Liu, & Jeziorski 2006 Journal of Marriage and 
Family 

GB 1.875 2.000 Social Sciences 13 29 

C. Grønnerød 2003 Journal of Personality 
Assessment 

GB 0.616 0.908 Psychology 9 19 

J. S. Grønnerød & 
Grønnerød 

2012 Psychological Assessment US 2.134 3.438 Medicine 13 21 

Ha, Lee, & Puig 2010 Psychological Reports US 0.253 0.519 Psychology 11 16 
Hale, Crocetti, 

Raaijmakers, & Meeus 
2011 Journal of Child Psychology 

and Psychiatry 
GB 2.854 4.878 Medicine 10 20 

Hallinger, Wang, & Chen 2013 Educational 
Administration Quarterly 

US 1.854 1.292 Social Sciences 14 22 

Hanson, Curry, & 
Bandalos 

2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 14 20 

Hellman, Fuqua, & 
Worley 

2006 Educational and Psycho-
logical Measurement 

US 0.835 1.301 Psychology 9 12 

Hellman, Muilenburg-
Trevino, & Worley 

2008 Journal of Personality 
Assessment 

GB 1.144 1.643 Psychology 6 8 

Hellman, Pittman, & 
Munoz 

2013 Journal of Happiness 
Studies 

NL 0.785 1.832 Social Sciences 7 10 

Henson & Hwang 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 11 13 

Henson, Kogan, & Vacha-
Haase 

2001 Educational and Psycho-
logical Measurement 

US 0.510 0.862 Psychology 13 18 

Homburg, Klarmann, 
Reimann, & Schilke 

2012 Journal of Marketing 
Research 

US 4.736 3.104 Business, 
Management 

and Accounting 

15 23 

Huynh, Howell, & Benet-
Martinez 

2009 Journal of Cross-Cultural 
Psychology 

US 1.096 1.560 Psychology 12 29 

Jiang & Cillessen 2005 Developmental Review US 0.749 0.906 Psychology 14 26 
Khaleque & Rohner 2002 Journal of Cross-Cultural 

Psychology 
US 0.979 1.110 Psychology 11 26 

Kieffer, Cronin, & Fister 2004 Journal of Studies on 
Alcohol 

US 1.414 2.374 Medicine 13 17 

Kieffer & MacDonald 2011 Journal of Individual 
Differences 

US 0.460 1.077 Psychology 15 21 

Kieffer & Reese 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 14 19 

Lane, White, & Henson 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 13 17 

Leach, Henson, Odom, & 
Cagle 

2006 Educational and Psycho-
logical Measurement 

US 0.835 1.301 Psychology 13 19 

Leue & Lange 2011 Assessment US 1.180 2.014 Psychology 14 24 
Li & Bagger 2007 Educational and Psycho-

logical Measurement 
US 0.764 1.093 Psychology 12 16 
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Authors Year Journal Country SJR JIF Subject area 
Essential 

Score 
Transparency 

Score 
López-Pina, Sánchez-

Meca, & Rosa-Alcázar 
2009 International Journal of 

Clinical and Health 
Psychology 

ES 0.596 1.960 Psychology 16 34 

Markon, Chmielewski, & 
Miller 

2011 Psychological Bulletin US 7.134 13.362 Psychology 15 22 

B. K. Miller, Byrne, 
Rutherford, & Hansen 

2009 Journal of Managerial 
Issues 

US 0.663 0.929 Business, 
Management 

and Accounting 

11 14 

C. S. Miller, Shields, 
Campfield, Wallace, & 
Weiss 

2009 Substance Use and Misuse GB 0.477 0.791 Medicine 7 9 

C. S. Miller, Woodson, 
Howell, & Shields 

2007 Educational and Psycho-
logical Measurement 

US 0.764 1.093 Psychology 11 15 

Milner & Crouch 2012 Psychology of Violence US 0.625 1.656 Psychology 10 20 
Mji & Alkhateeb 2005 Psychological Reports US 0.322 0.319 Psychology 7 17 
Napper, Fisher, Reynolds, 

& Johnson 
2010 AIDS and Behavior US 1.534 3.066 Medicine 13 23 

Nilsson, Schmidt, & Meek 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 9 11 

O’Rourke 2004 Educational and Psycho-
logical Measurement 

US 0.769 0.902 Psychology 8 13 

Pace & Brannick 2010 Personality and Individual 
Differences 

NL 1.088 2.137 Psychology 10 17 

Reese, Kieffer, & Briggs 2002 Educational and Psycho-
logical Measurement 

US 0.530 1.720 Psychology 13 17 

Rexrode, Petersen, & 
O'Toole 

2008 Educational and Psycho-
logical Measurement 

US 0.704 1.064 Psychology 12 20 

Rohner & Khaleque 2003 Journal of Cross-Cultural 
Psychology 

US 1.260 1.683 Psychology 7 20 

Ross, Blackburn, & 
Forbes 

2005 Educational and Psycho-
logical Measurement 

US 0.722 0.737 Psychology 11 15 

Rouse 2007 Journal of Personality 
Assessment 

GB 0.664 1.333 Psychology 13 23 

Ryngala, Shields, & 
Caruso 

2005 Educational and Psycho-
logical Measurement 

US 0.722 0.737 Psychology 7 10 

Sánchez-Meca et al. 2011 International Journal of 
Clinical and Health 
Psychology 

ES 0.942 3.098 Psychology 14 21 

Scaini, Battaglia, Beidel, 
& Ogliari 

2012 Journal of Anxiety 
Disorders 

GB 1.822 3.080 Medicine 10 21 

Schipke & Freund 2012 Psychology of Sport and 
Exercise 

NL 0.986 2.123 Medicine 14 25 

Shields, Campfield, 
Miller, Howell, Wallace, 
& Weiss 

2008 Journal of Child and 
Adolescent Substance 
Abuse 

GB 0.255 0.489 Medicine 13 20 

Shields & Caruso 2003 Educational and Psycho-
logical Measurement 

US 0.784 1.000 Psychology 11 17 

Shields & Caruso 2004 Educational and Psycho-
logical Measurement 

US 0.769 0.902 Psychology 13 16 

Shields, Howell, Sharpe 
Potter, & Weiss 

2007 Substance Use and Misuse GB 0.827 1.429 Medicine 11 20 

Sun 2011 Health Services and 
Outcomes Research 
Methodology 

NL 0.810 1.280 Medicine 12 26 

Therrien & Hunsley 2013 Clinical Gerontologist US 0.339 0.691 Medicine 14 29 
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Authors Year Journal Country SJR JIF Subject area 
Essential 

Score 
Transparency 

Score 
Thompson & Cook 2002 Educational and Psycho-

logical Measurement 
US 0.530 1.720 Psychology 7 11 

Trajković et al. 2011 Psychiatry Research IE 1.271 2.902 Medicine 14 27 
Trzesniewski, Donnellan, 

& Robins 
2003 Journal of Personality and 

Social Psychology 
US 4.448 3.909 Psychology 16 26 

Tsai et al. 2013 PLoS ONE US 1.724 3.675 Medicine 12 19 
Vacha-Haase 1998 Educational and Psycho-

logical Measurement 
US na na Psychology 12 17 

Vacha-Haase, Kogan, 
Tani, & Woodall 

2001 Educational and Psycho-
logical Measurement 

US 0.510 0.862 Psychology 13 17 

Vacha-Haase, Tani, 
Kogan, Woodall, & 
Thompson 

2001 Assessment US 0.987 1.710 Psychology 10 13 

Vassar 2008a Social Indicators Research NL 0.578 0.928 Social Sciences 11 14 
Vassar 2008b South African Journal of 

Psychology 
SA 0.253 0.302 Psychology 11 18 

Vassar & Bradley 2010 Journal of Personality 
Assessment 

GB 0.922 1.617 Psychology 14 23 

Vassar & Bradley 2012 Clinical Child Psychology 
and Psychiatry 

GB 0.457 1.247 Medicine 12 18 

Vassar & Crosby 2008 Journal of Personality 
Assessment 

GB 1.144 1.643 Psychology 12 14 

Vassar & Hale 2009 Journal of Interpersonal 
Violence 

US 1.114 1.719 Medicine 10 18 

Vassar, Knaup, Hale, & 
Hale 

2011 South African Journal of 
Psychology 

SA 0.296 0.437 Psychology 13 17 

Victorson, Barocas, Song, 
& Cella 

2008 Quality of Life Research NL 1.180 2.389 Medicine 13 19 

Viswesvaran & Ones 2000 Educational and Psycho-
logical Measurement 

US 0.586 0.592 Psychology 9 13 

Voskuijl & Sliedregt 2002 European Journal of 
Psychological Assessment 

US 0.333 0.625 Psychology 16 23 

Voyer 1998 Brain and Cognition US na na Psychology 14 29 
Wallace & Wheeler 2002 Educational and Psycho-

logical Measurement 
US 0.530 1.720 Psychology 12 18 

Warne 2011 Journal of Advanced 
Academics 

US na na Psychology 13 25 

Wheeler, Vassar, Worley, 
& Barnes 

2011 Educational and Psycho-
logical Measurement 

US 1.363 1.509 Psychology 13 21 

Yeo 2011 Exceptionality GB 0.302 0.895 Psychology 16 32 
Yin & Fan 2000 Educational and Psycho-

logical Measurement 
US 0.586 0.592 Psychology 14 18 

Youngstrom & Green 2003 Educational and Psycho-
logical Measurement 

US 0.784 1.000 Psychology 11 13 

Zangaro & Soeken 2005 Journal of Nursing 
Measurement 

US 0.144 0.148 Nursing 16 32 

Note. SJR = SCImago Journal Rank (Guerrero-Bote & Moya-Anegón, 2012); JIF = Two-year journal impact factor 
based on the Scopus database as reported by SCImago (2007); na - no values reported because SJR and JIF not 
available. ES = Spain; GB = Great Britain; IE = Ireland; NL = Netherlands; US = United States. 
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Source Item Coding 
 I. Article Identification  

C I.A. Article number integer 
C I.B. Primary author string 
C I.C. Year of publication integer 
C I.D. Journal string 
C I.E. Journal SJR at time of publication numeric 
C I.F. Journal impact rating at time of publication numeric 
C I.G. Article title string 
C I.H. Instrument(s) analyzed string 
 II. Title and Introduction  
 II.A. General  

C II.A.1. Does the term reliability generalization appear in the title or abstract? 0 = no; 1 = yes 
C II.A.2. Does the term meta-analysis appear in the title or abstract? 0 = no; 1 = yes 
C II.A.3. Does the study cite Vacha-Haase (1998)? 0 = no; 1 = yes 
 II.B. Research question  

 M(ET) II.B.1. Are the research questions/study purpose(s)/goals clearly stated? 0 = no; 1 = yes 
H II.B.2. If yes, what was the focus of the research questions?  

 II.B.2.a. Estimation of average reliability 0 = no; 1 = yes 
 II.B.2.b. Determining variance of reliability estimates 0 = no; 1 = yes 
 II.B.2.c. Identification of moderator variables 0 = no; 1 = yes 
 II.B.2.d. Other focus of the research questions string 

M II.B.3. Was a historical background provided? 0 = no; 1 = yes 
M II.B.4. Were theoretical, policy, and or practical issues discussed in the 

introduction? 
0 = no; 1 = yes 

 II.C. Variables  
M (ET) II.C.1. Were key independent and dependent variables identified? 0 = no; 1 = yes 

C II.C.2. Were potential moderator variables identified? 0 = no; 1 = yes 
C II.C.3. If yes, what moderators were hypothesized to be influential? string 

M (ET) II.C.4. Was a rationale for moderator selection provided? 0 = no; 1 = yes 
 II.D. Study design  

M II.D.1. Were the types of primary study designs and their strengths and 
weaknesses addressed? 

0 = no; 1 = yes 

M II.D.2. Were important populations identified to which the research question is 
relevant? 

0 = no; 1 = yes 

M II.D.3. Were any hypotheses proposed? 0 = no; 1 = yes 
H II.D.4. Was a rationale provided for selection of the instrument? 0 = no; 1 = yes 
H II.D.5. If yes, what rationale was provided for selection of the instrument?  

 II.D.5.a. It is the most popular/commonly used instrument 0 = no; 1 = yes 
 II.D.5.b. To compare reliability of several instruments 0 = no; 1 = yes 
 II.D.5.c. The instrument is superior in measurement of the construct 0 = no; 1 = yes 
 II.D.5.d. Other rationale provided for selection of the instrument string 

H II.D.6. How many different instruments were coded? integer; 0 = not 
provided 
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Source Item Coding 
H II.D.7. How many different subscales were coded? integer; 0 = not 

provided; 1 = 
no separate 
subscales 

C II.D.8. Notes on title and introduction string 
 III. Methods  
 III.A. Inclusion/exclusion criteria  

M (T) III.A.1. Was a list of study inclusion criteria provided? 0 = no; 1 = yes 
A (T) III.A.2. Was a list of study exclusion criteria provided? 0 = no; 1 = yes 

C III.A.3. Was justification provided for inclusion/exclusion criteria? 0 = no; 1 = yes 
M III.A.4. Were eligible participant populations described? 0 = no; 1 = yes 
M III.A.5. Were eligible research design features (random assignment, minimal 

sample size) included? 
0 = no; 1 = yes 

M III.A.6. Were articles excluded due to geographical or cultural restrictions? 0 = no; 1 = yes 
 III.A.7. Notes on inclusion/exclusion criteria string 

 III.B. Search strategies  
M (ET) III.B.1. Are the sources provided that were used to identify research reports? 0 = no; 1 = yes 
M, A III.B.2. If yes, which sources were used to identify research reports?  

 III.B.2.a. Electronic databases 0 = no; 1 = yes 
 III.B.2.b. Citation search 0 = no; 1 = yes 
 III.B.2.c. Registries 0 = no; 1 = yes 
 III.B.2.d. Listservs 0 = no; 1 = yes 
 III.B.2.e. Personal contacts 0 = no; 1 = yes 
 III.B.2.f. Reference lists 0 = no; 1 = yes 
 III.B.2.g. Conference programs 0 = no; 1 = yes 
 III.B.2.h. Websites/internet (e.g. GoogleScholar) 0 = no; 1 = yes 
 III.B.2.i. Journal hand search 0 = no; 1 = yes 
 III.B.2.j. Other sources used to identify research reports string 

C III.B.3. Is justification provided for the types of sources used in the literature 
search? 

0 = no; 1 = yes 

M (ET) III.B.4. Were the keywords used to search databases and registries provided? 0 = no; 1 = yes 
M III.B.5. What types of software/databases/search engines were used to search for 

articles? 
string 

A (T) III.B.6. Was the date of the literature search provided? 0 = no; 1 = yes 
M (T) III.B.7. Was the time period covered by the literature search provided? 0 = no; 1 = yes 

H III.B.8. Was a rationale provided for the time period covered by the search? 0 = no; 1 = yes 
H III.B.9. If yes, what rationale was provided for the start of the time frame for the 

literature search? 
 

 III.B.9.a. First year of instrument publication 0 = no; 1 = yes 
 III.B.9.b. Year new instrument form was published 0 = no; 1 = yes 
 III.B.9.c. To make the meta-analysis more manageable 0 = no; 1 = yes 
 III.B.9.d. First year of instrument publication (not explicitly stated) 0 = no; 1 = yes 
 III.B.9.e. Other rationale provided for start of time frame string 
M (ET) III.B.10. Are the types of reports identified that were to be included in the 

review? 
0 = no; 1 = yes 

A III.B.11. If yes, which types of reports were included?  
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Source Item Coding 
 III.B.11.a. Journal articles 0 = no; 1 = yes 
 III.B.11.b. Book chapter 0 = no; 1 = yes 
 III.B.11.c. Book 0 = no; 1 = yes 
 III.B.11.d. Dissertations/theses 0 = no; 1 = yes 
 III.B.11.e. Conference abstracts 0 = no; 1 = yes 
 III.B.11.f. Government report 0 = no; 1 = yes 
 III.B.11.g. Company report 0 = no; 1 = yes 
 III.B.11.h. Unpublished (not further specified) 0 = no; 1 = yes 
 III.B.11.i. Other types of studies to be retrieved string 

C III.B.12. Is justification provided for the types of reports included in the review? 0 = no; 1 = yes 
M (T) III.B.13. Was a method provided for dealing with articles published in languages 

other than English? 
0 = no; 1 = yes 

M III.B.14. Were the aspects of reports inspected (e.g. title, abstract, full text) for 
relevance provided? 

0 = no; 1 = yes 

M III.B.15. Were the number and qualifications of relevance judges provided? 0 = no; 1 = yes 
M III.B.16. Was inter-rater agreement provided for the inclusion decisions? 0 = no; 1 = yes 
M III.B.17. Was a description included on the method of resolving disagreements 

about report inclusion? 
0 = no; 1 = yes 

 III.B.18. Notes on search strategies string 
 III.C. Coding procedures  

M (T) III.C.1. Was the number of coders provided? 0 = no; 1 = yes 
M III.C.2. Were the qualifications of coders provided? 0 = no; 1 = yes 

M (ET) III.C.3. Was the method of inter-coder/inter-rater agreement reported? 0 = no; 1 = yes 
H III.C.4. If yes, what method of inter-coder agreement was utilized?  

 III.C.4.a. Percentage agreement 0 = no; 1 = yes 
 III.C.4.b. Cohen's kappa 0 = no; 1 = yes 
 III.C.4.c. Other method of inter-rater agreement reported string 
M (ET) III.C.5. Was a method provided for resolving disagreements between coders? 0 = no; 1 = yes 

M III.C.6. Was a description provided for how missing data were handled? 0 = no; 1 = yes 
M (ET) III.C.7. Were independent and dependent variables operationally defined? 0 = no; 1 = yes 

M III.C.8. Were coding categories defined for potential moderators/mediators? 0 = no; 1 = yes 
M (ET) III.C.9. Were primary study design features coded and reported? 0 = no; 1 = yes 

C III.C.10. If yes, what types of study design features were coded?  
C III.C.10.a. Study location (e.g. country) 0 = no; 1 = yes 
C III.C.10.b. Type of study (e.g. psychometric v substantive) 0 = no; 1 = yes 
C III.C.10.c. Sampling methodology 0 = no; 1 = yes 
 III.C.10.d. Other study features coded string 
 III.C.11. Was justification provided for the study variables coded? 0 = no; 1 = yes 

H III.C.12. Were instrument features coded as independent variables? 0 = no; 1 = yes 
H III.C.13. If yes, what types of instrument features were coded as independent 

variables? 
 

 III.C.13.a. Type of response scale 0 = no; 1 = yes 
 III.C.13.b. Scale referent (e.g. self v other) 0 = no; 1 = yes 
 III.C.13.c. Instrument language/translation 0 = no; 1 = yes 
 III.C.13.d. Instrument form/version 0 = no; 1 = yes 
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Source Item Coding 
 III.C.13.e. Instrument length 0 = no; 1 = yes 
 III.C.13.f. Other instrument variables coded string 

C III.C.14. Was justification provided for the instrument variables coded? 0 = no; 1 = yes 
H III.C.15. Were sample characteristics coded as independent variables? 0 = no; 1 = yes 
H III.C.16. If yes, what types of sample characteristics were coded as independent 

variables? 
 

 III.C.16.a. Sample size 0 = no; 1 = yes 
 III.C.16.b. Gender proportion 0 = no; 1 = yes 
 III.C.16.c. Sample age 0 = no; 1 = yes 
 III.C.16.d. Race/ethnicity proportion 0 = no; 1 = yes 
 III.C.16.e. Population type (clinical v non-clinical; student v non-student) 0 = no; 1 = yes 
 III.C.16.f. Other sample characteristics coded string 

C III.C.17. Was justification provided for the sample characteristics coded? 0 = no; 1 = yes 
H III.C.18. Were score features coded as independent variables? 0 = no; 1 = yes 
H III.C.19. If yes, what score features were coded as independent variables?  

 III.C.19.a. Score mean 0 = no; 1 = yes 
 III.C.19.b. Score SD / variance 0 = no; 1 = yes 
 III.C.19.c. Correction for attenuation 0 = no; 1 = yes 
 III.C.19.e. Other score features coded string 

C III.C.20. Was justification provided for the score factors coded? 0 = no; 1 = yes 
H III.C.21. Other study characteristics coded as independent variables string 
C III.C.22. Was justification provided for the other study characteristics coded? 0 = no; 1 = yes 
M III.C.23. Was primary study quality assessed? 0 = no; 1 = yes 
M III.C.24. If yes, what criteria and/or procedures were used to assess study quality? string 

M (ET) III.C.25. Were the types of effect size metrics reported? 0 = no; 1 = yes 
H III.C.26. If yes, what type(s) of reliability coefficients were meta-analyzed?  

 III.C.26.a. Internal consistency: alpha 0 = no; 1 = yes 
 III.C.26.b. Internal consistency: KR-20/21 0 = no; 1 = yes 
 III.C.26.c. Internal consistency: Split-half 0 = no; 1 = yes 
 III.C.26.d. Inter-rater: Cohen's kappa 0 = no; 1 = yes 
 III.C.26.e. Inter-rater: Intraclass correlation 0 = no; 1 = yes 
 III.C.26.f. Inter-rater: Percentage agreement 0 = no; 1 = yes 
 III.C.26.g. Test-retest 0 = no; 1 = yes 
 III.C.26.h. Parallel/alternate form 0 = no; 1 = yes 
 III.C.26.i. SEM 0 = no; 1 = yes 
 III.C.26.j. Generalizability 0 = no; 1 = yes 
 III.C.26.k. Other reliability coefficient string 
 III.C.27. Notes on coding procedures string 

 III.D. Statistical analyses  
H III.D.1. Were different types of reliability coefficients combined in the analysis? 0 = no; 1 = yes 
H III.D.2. Was a rationale provided for combining types of reliability coefficients? 0 = no; 1 = yes 

A (T) III.D.3. Did the authors describe whether study designs were combined in the 
same meta-analysis? 

0 = no; 1 = yes 

H III.D.4. Was a transformation used in the synthesis of reliability coefficients? 0 = no; 1 = yes 
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Source Item Coding 
H III.D.5. If yes, what type of transformation was utilized?  

 III.D.5.a. Fisher's r-to-z 0 = no; 1 = yes 
 III.D.5.b. Hakstian & Whelan's T-transformation: (1 - r)1/3 0 = no; 1 = yes 
 III.D.5.c. Bonett's log complement: ln(1 - r) 0 = no; 1 = yes 
 III.D.5.d. Squared coefficient: r2 0 = no; 1 = yes 
 III.D.5.e. Square root of coefficient: r1/2 0 = no; 1 = yes 
 III.D.5.f. Other transformation string 

C III.D.6. Was a rationale provided for the choice of transformation? 0 = no; 1 = yes 
M (ET) III.D.7. Were artifact corrections made to study effect sizes? 0 = no; 1 = yes 

A III.D.8. If yes, what artifact corrections were made?  
 III.D.8.a. Correction for attenuation 0 = no; 1 = yes 
 III.D.8.b. Correction for length (e.g. Spearman-Brown) 0 = no; 1 = yes 
 III.D.8.c. Other artifact correction string 

C III.D.9. Was a rationale provided for making artifact corrections? 0 = no; 1 = yes 
M (ET) III.D.10. Is the method for effect size averaging and weighting provided? 0 = no; 1 = yes 

C III.D.11. Were effect sizes weighted for averaging purposes? 0 = no; 1 = yes 
H III.D.12. If yes, what was the weighting method used for averaging?  

 III.D.12.a. Unweighted 0 = no; 1 = yes 
 III.D.12.b. Inverse variance 0 = no; 1 = yes 
 III.D.12.c. Sample size 0 = no; 1 = yes 
 III.D.12.d. Standard deviation 0 = no; 1 = yes 
 III.D.12.e. Other weighting method string 

C III.D.13 Was a rationale provided for the weighting method chosen? 0 = no; 1 = yes 
M III.D.14. Was the method of calculating confidence intervals for average effect 

sizes provided? 
0 = no; 1 = yes 

M III.D.15. Was the method of calculating credibility intervals for average effect 
sizes provided? 

0 = no; 1 = yes 

M III.D.16. Was a particular statistical model identified for the synthesis of reliability 
coefficients? 

0 = no; 1 = yes 

M III.D.17. If yes, what type of statistical model was used to synthesize coefficients?  
 III.D.17.a. Fixed effects 0 = no; 1 = yes 
 III.D.17.b. Random effects 0 = no; 1 = yes 
 III.D.17.c. Varying coefficient (Bonett) 0 = no; 1 = yes 
 III.D.17.d. Hierarchical linear modeling 0 = no; 1 = yes 
 III.D.17.e. Other statistical model used to synthesize coefficients string 

M III.D.18 Was a rationale provided for the statistical model used to synthesize 
coefficients? 

0 = no; 1 = yes 

C III.D.19 If a random-effects model was assumed, is the method of estimating a 
random-effects variance component (REVC) provided? 

0 = no; 1 = yes 

C III.D.20. If yes, what was the method of estimation for the REVC?  
 III.D.20.a. DerSimonian & Laird 0 = no; 1 = yes 
 III.D.20.b. Maximum likelihood 0 = no; 1 = yes 
 III.D.20.c. Restricted maximum likelihood 0 = no; 1 = yes 
 III.D.20.d. Hunter-Schmidt 0 = no; 1 = yes 
 III.D.20.e. Hedges 0 = no; 1 = yes 
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 III.D.20.f. Sidik-Jonkman 0 = no; 1 = yes 
 III.D.20.g. Empirical Bayes 0 = no; 1 = yes 
 III.D.20.h. Other method of REVC estimation string 

C III.D.21. Was a rationale provided for the estimation of the REVC? 0 = no; 1 = yes 
A (T) III.D.22. Did authors recognize any dependency in the data? 0 = no; 1 = yes 

H III.D.23. If yes, what types of data dependency were recognized?  
 III.D.23.a. Combination of results from multiple subscales 0 = no; 1 = yes 
 III.D.23.b. Combination of results from multiple subgroups 0 = no; 1 = yes 
 III.D.23.c. Combination of results from multiple administrations to the same 

group (e.g. pretest/posttest) 
0 = no; 1 = yes 

H III.D.24. Other forms of dependency recognized string 
A (T) III.D.25. If data dependency was recognized, did authors describe how it was 

handled? 
0 = no; 1 = yes 

C III.D.26. Was a rationale provided for how data dependency was handled? 0 = no; 1 = yes 
C III.D.27. Were instances of data dependency evident, even if not recognized? 0 = no; 1 = yes 
C III.D.28. If yes, what forms of dependency were evident but not recognized? string 

M (T) III.D.29. Is a method for identifying heterogeneity described? 0 = no; 1 = yes 
H III.D.30. If yes, what method for identifying heterogeneity was used?  

 III.D.30.a. Q 0 = no; 1 = yes 
 III.D.30.b. I2  0 = no; 1 = yes 
 III.D.30.c. H2 0 = no; 1 = yes 
 III.D.30.d. HLM random-effects test 0 = no; 1 = yes 
 III.D.30.e. Other method for identifying heterogeneity string 

C III.D.31. Was justification provided for  type of heterogeneity test used? 0 = no; 1 = yes 
A (T) III.D.32. Is a method for dealing with heterogeneity described? 0 = no; 1 = yes 

C III.D.33. If yes, what method was used to deal with heterogeneity?  
 III.D.33.a. Perform moderator analysis to identify other error sources 0 = no; 1 = yes 
 III.D.33.b. Adopt alternate statistical model (e.g. FE to RE) 0 = no; 1 = yes 
 III.D.33.c. Other method to deal with heterogeneity string 

C III.D.34. Is a rationale provided for choice of method for dealing with 
heterogeneity? 

0 = no; 1 = yes 

M (T) III.D.35. Were tests for publication bias or other data censoring performed? 0 = no; 1 = yes 
A III.D.36. If yes, what tests for publication bias were performed?  

 III.D.36.a. Comparison of effect size by study source 0 = no; 1 = yes 
 III.D.36.b. Fail-safe N 0 = no; 1 = yes 
 III.D.36.c. Trim-and-fill 0 = no; 1 = yes 
 III.D.36.d. Inspection of funnel plot 0 = no; 1 = yes 
 III.D.36.e. Begg's test 0 = no; 1 = yes 
 III.D.36.f. Other tests for publication bias string 

M III.D.37. Were tests for statistical outliers performed? 0 = no; 1 = yes 
M III.D.38. Was a statistical power analysis performed? 0 = no; 1 = yes 
C III.D.39. If yes, was the power analysis performed a priori or a posteriori? string 

M (T) III.D.40. Were the statistical formulas and/or software used for statistical analysis 
provided? 

0 = no; 1 = yes 

C III.D.41. Which statistical software packages were used? string 
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A (T) III.D.42. Was a sensitivity analysis reported? 0 = no; 1 = yes 

A III.D.43. If yes, what types of sensitivity analyses were performed?  
 III.D.43.a. Using different assumptions 0 = no; 1 = yes 
 III.D.43.b. Using different values (e.g. exclusion of outliers) 0 = no; 1 = yes 
 III.D.43.c. Using different statistical models / methods 0 = no; 1 = yes 
 III.D.43.d. Using different artifact corrections 0 = no; 1 = yes 
 III.D.43.e. Using different study inclusion/exclusion criteria 0 = no; 1 = yes 
 III.D.43.f. Other types of sensitivity analyses performed string 

C III.D.44. Was a rationale provided for the type of sensitivity analysis performed? 0 = no; 1 = yes 
C III.D.45. Was a statistical analysis performed to detect presence of moderators? 0 = no; 1 = yes 
C III.D.46. If yes, what type of statistical analysis was performed for the moderator 

analysis? 
 

 III.D.46.a. Group comparison (e.g. ANOVA) 0 = no; 1 = yes 
 III.D.46.b. Unweighted regression 0 = no; 1 = yes 
 III.D.46.c. Weighted regression 0 = no; 1 = yes 
 III.D.46.d. Multivariate (e.g. MANOVA, canonical correlation) 0 = no; 1 = yes 
 III.D.46.e. Commonality analysis 0 = no; 1 = yes 
 III.D.46.f. Other type of moderator analysis string 

C III.D.47. Was a rationale provided for the type of moderator analysis performed? 0 = no; 1 = yes 
C III.D.48. Was the moderator analysis performed on transformed effect sizes as 

the dependent variable? 
0 = no; 1 = yes 

C III.D.49. If yes, what type of transformation was used for the moderator analysis?  
 III.D.49.a. Fisher's r-to-z 0 = no; 1 = yes 
 III.D.49.b. Hakstian & Whelan's T-transformation: (1 - r)1/3 0 = no; 1 = yes 
 III.D.49.c. Bonett's log complement: ln(1 - r) 0 = no; 1 = yes 
 III.D.49.d. Squared coefficient: r2 0 = no; 1 = yes 
 III.D.49.e. Square root of coefficient: r1/2 0 = no; 1 = yes 
 III.D.49.f. Other transformation string 
 III.D.50. Notes on statistical analyses string 

 IV. Results  
 IV.A. Winnowing of studies  

M IV.A.1. What was the number of citations examined for relevance? integer; 0 = not 
provided 

A (T) IV.A.2. Is a list of the primary studies included in the review made available? 0 = no; 1 = yes 
C IV.A.3. Was there a description of the winnowing of articles at each step in the 

exclusion process? 
0 = no; 1 = yes 

C IV.A.4. Was a flowchart or other graphic provided illustrating the winnowing 
process of study exclusion? 

0 = no; 1 = yes 

H IV.A.5. What was the number of studies excluded for not mentioning or reporting 
reliability estimates? 

integer; 0 = not 
provided 

H IV.A.6. What was the number of studies excluded for mentioning reliability but 
not reporting usable reliability estimates (e.g. provided ranges or termed 
"acceptable")? 

integer; 0 = not 
provided 

H IV.A.7. What was the number of studies excluded for inducting reliability? integer; 0 = not 
provided 
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H IV.A.8. What was the number of studies reporting usable reliability estimates for 

their samples? 
integer; 0 = not 
provided 

A IV.A.9. What was the final number of primary studies included in the meta-
analytic review? 

integer; 0 = not 
provided 

 IV.A.10. Notes on winnowing studies string 
 IV.B. Study characteristics  

M IV.B.1. Was a table provided containing descriptive information from each 
included study? 

0 = no; 1 = yes 

 IV.B.2. If yes, what information was included?  
A (T) IV.B.2.a. Study name 0 = no; 1 = yes 
M (T) IV.B.2.b. Sample size 0 = no; 1 = yes 
M (T) IV.B.2.c. Effect size(s) extracted from each study 0 = no; 1 = yes 
A (T) IV.B.2.d. Number of effect sizes contributed from each study 0 = no; 1 = yes 
A (T) IV.B.3. Is a tabular or graphic display of individual effect size estimates provided? 0 = no; 1 = yes 

 IV.B.4. Notes on study characteristics string 
 IV.C. Overall estimates  

M (ET) IV.C.1. Was a tabular or graphic display of overall estimates provided? 0 = no; 1 = yes 
M IV.C.2. Are confidence intervals provided for overall effect sizes? 0 = no; 1 = yes 
M IV.C.3. Are credibility intervals provided for overall effect sizes? 0 = no; 1 = yes 
H IV.C.4. What type of graphical display of variability in reliability estimates is 

provided? 
0 = none 
provided;  
1 = box plots;  
2 = forest plot; 
3 = other 

H IV.C.5. Other graphical displays of variability in reliability estimates string 
M IV.C.6. Were results of moderator analysis  provided (e.g. means by subgroup, 

regression statistics)? 
0 = no; 1 = yes 

M IV.C.7. Were the interrelations among moderator variables assessed or taken into 
consideration? 

0 = no; 1 = yes 

A IV.C.8. What was the total sample size of the meta-analysis? integer; 0 = not 
provided 

A IV.C.9. What was the total number of effect sizes subjected to analysis? integer; 0 = not 
provided 

 IV.C.10. Notes on overall estimates string 
 IV.D. Moderator analysis  

C IV.D.1. What types of instrument features were identified as influential 
moderator variables? 

 

 IV.D.1.a. Type of response scale 0 = no; 1 = yes 
 IV.D.1.b. Scale referent (e.g. self v other) 0 = no; 1 = yes 
 IV.D.1.c. Instrument language/translation 0 = no; 1 = yes 
 IV.D.1.d. Instrument form 0 = no; 1 = yes 
 IV.D.1.e. Instrument length 0 = no; 1 = yes 
 IV.D.1.f. Other instrument variables identified as influential string 

C IV.D.2. What sample characteristics were identified as influential moderators?  
 IV.D.2.a. Sample size 0 = no; 1 = yes 
 IV.D.2.b. Gender proportion 0 = no; 1 = yes 
 IV.D.2.c. Race/ethnicity proportion 0 = no; 1 = yes 
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 IV.D.2.d. Age 0 = no; 1 = yes 
 IV.D.2.e. Population type (clinical v non-clinical; student v non-student) 0 = no; 1 = yes 
 IV.D.2.f. Other sample characteristics identified as influential string 

C IV.D.3. What score features were identified as influential moderators?  
 IV.D.3.a. Score mean 0 = no; 1 = yes 
 IV.D.3.b. Score SD / variance 0 = no; 1 = yes 
 IV.D.3.c. Correction for attenuation 0 = no; 1 = yes 
 IV.D.3.d. Other score features coded string 

C IV.D.4. Which other study characteristics (other than instrument, sample and 
score) were determined to be influential moderators? 

string 

 IV.D.5. Notes on moderator analysis string 
 IV.E. Other analyses  

M IV.E.1. Were results of an assessment of study quality provided? 0 = no; 1 = yes 
C IV.E.2. Are results of analyses of publication bias provided? 0 = no; 1 = yes 

A (T) IV.E.3. Was the amount of heterogeneity in effect sizes reported? 0 = no; 1 = yes 
 IV.E.4. Notes on other analyses string 

 V. Discussion and Conclusion  
 V.A. General  

M (ET) V.A.1. Was a statement of major findings provided? 0 = no; 1 = yes 
M (ET) V.A.2. Were alternative explanations for observed results provided? 0 = no; 1 = yes 
M (T) V.A.3. Were potential biases in the primary studies identified? 0 = no; 1 = yes 
A (T) V.A.4. Was the degree of heterogeneity taken into account when discussing 

findings? 
0 = no; 1 = yes 

M (T) V.A.5. Was the generalizability of findings discussed? 0 = no; 1 = yes 
M (ET) V.A.6. Were the general limitations to the study provided? 0 = no; 1 = yes 
M (ET) V.A.7. Were implications for theory, policy or practice discussed? 0 = no; 1 = yes 

M V.A.8. Were guidelines for future studies proposed? 0 = no; 1 = yes 
 V.A.9. Notes on discussion and conclusion string 

Note. M = MARS recommendation; A = coding item used by Aytug et al. (2012); H = coding item used by Henchy 
(2013); C = item developed for current study; T = item included in transparency score calculated by Aytug et al.; E = 
item included in essential score calculated by Aytug et al. 
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