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Data-driven decision making is an integral part of higher education and it needs to be 

rooted in strong methodological and statistical practices. Key practices include the use and 

interpretation of effect sizes as well as a correct understanding of null hypothesis significance 

testing (NHST). Therefore, effect size reporting and interpreting practices in higher education 

journal articles represent an important area of inquiry. This study examined effect size reporting 

and interpretation practices of published quantitative studies in three core higher education 

journals: Journal of Higher Education, Review of Higher Education, and Research in Higher 

Education. The review covered a three-year publication period between 2013 and 2015. Over the 

three-year span, a total of 249 articles were published by the three journals. The number of 

articles published across the three years did not vary appreciably. The majority of studies 

employed quantitative methods (71.1%), about a quarter of them used qualitative methods 

(25.7%), and the remaining 3.2% used mixed methods. Seventy-three studies were removed from 

further analysis because they did not feature any quantitative analyses. The remaining 176 

quantitative articles represented the sample pool. Overall, 52.8% of the 176 studies in the final 

analysis reported effect size measures as part of their major findings. Of the 93 articles reporting 

effect sizes, 91.4% of them interpreted effect sizes for their major findings. The majority of 

studies that interpreted effect sizes also provided a minimal level of interpretation (60.2% of the 

91.4%). Additionally, 26.9% of articles provided average effect size interpretation, and the 

remaining 4.3% of studies provided strong interpretation and discussed their findings in light of 

previous studies in their field. 
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EFFECT SIZE REPORTING AND INTERPRETING PRACTICES IN PUBLISHED 

HIGHER EDUCATION JOURNAL ARTICLES 

Data-driven decisions are important in higher education and researchers need to use 

strong methodological practices to inform those important practical decisions. Key practices are 

the use and interpretation of effect sizes as well as a correct understanding of null hypothesis 

significance testing (NHST). Following the historical criticisms of NHST (Carver, 1978, 1993; 

Cohen, 1990, 1994; Gigerenzer, 1998; Henson, 2006; Henson & Smith, 2000; Schmidt & 

Hunter, 1997; Rosenthal, 1991), some organizations have recommended that effect size reporting 

be used to either supplement or replace statistical significance tests (American Educational 

Research Association, 2006; American Psychological Association, 1994, 2001, 2010). 

However, methodological reviews of journal articles have demonstrated the response to 

effect size recommendations was "disappointing" (Kirk, 2001, p. 215) and did not affect 

reporting practices (Henson & Smith, 2000; Vachah-Haase, Nilsson, Reetz, Lance, & Thompson, 

2000). Reviews in psychology and education journals indicate that effect sizes are not reported 

consistently (Alhija & Levy, 2009; Hutchins & Henson, 2002; Keselman et al., 1998; Kieffer, 

Reese, & Thompson, 2001; Kirk, 1996; Schmidt, 1996; Sun, Pan, & Wang, 2010; Thompson, 

1996; Thompson & Snyder, 1998; Vacha-Haase & Ness, 1999; Vacha-Haase & Nilsson, 1998). 

The logic and usefulness of NHST has been challenged by scholars. It is criticized because it 

does not tell researchers what they want to know, it is a trivial exercise, and “by adopting a fixed 

level of significance, a researcher turns a continuum of uncertainty into a dichotomous reject-do-

not-reject decision” (Kirk, 1996, p. 748). NHST is not an informative method of answering 

research questions. Both Cohen (1994) and Kirk (1996) emphasized the need to focus on 

practical significance. 
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As previously stated, effect size reporting and interpretation are important and impact 

research and practice in higher education; however, it is not clear whether higher education 

researchers consistently report them. While higher education journals have published multiple 

reviews of methodological characteristics of research, previous reviews have not included an 

examination of effect size reporting and interpretation practices (Bowman, 2012; Hutchinson & 

Lovell, 2004; Wells, Kolek, Williams, & Saunders, 2015). This raises the question of whether 

higher education is keeping up with best practices regarding effect sizes and accurate 

interpretation of p-values in NHST. For these reasons, effect size reporting and interpreting 

practices in higher education journal articles represent an important area of inquiry to inform the 

field as it continues to strengthen its methodological approaches. 

Null Hypothesis Significance Testing 

Null hypothesis significance testing (NHST) is the process of making statistical inference 

about whether to reject or fail to reject a null hypothesis (Thompson, 2006). NHST has existed in 

some form for over 300 years (Huberty, 1993); however, hypothesis testing as it is known today 

was formulated in the first half of the 20th century through the contribution of notable scholars 

like Ronald Fisher, Jerzy Neyman, and Egon Pearson (Harlow, 1997). In Fisher’s method, a 

small p-value was evidence against the null hypothesis. The Neyman-Pearson method included 

an alternative hypothesis, α was specified, and the null hypothesis was rejected in favor of the 

alternative hypothesis. The modern version of NHST is a hybrid of the Fisher and Neyman-

Pearson methods. In today's version of NHST, statistical inferences about a population (i.e., the 

null hypothesis) are made based on the obtained sample data, and NHST tells researchers the 

probability of obtaining the sample results assuming that the sample came from a population 

where the null hypothesis is exactly true given the sample size (Thompson, 2003). A historical 
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overview of the beginning and expansion of NHST is presented by Harlow, Mulaik, and Steiger 

(1997) and Huberty (1993). 

There is a wide range of misconceptions surrounding the use of NHST (Kline, 2013). 

One such misconception is the belief that the statistical significance level is the probability that 

the null hypothesis is true. Contrary to what many researchers believe, p is not the probability 

that the null hypothesis is true (Carver, 1978); it is a probability of obtaining the sample results 

assuming the null hypothesis is true. A second misconception is the belief that small p-values 

indicate study effect size. Some researchers interpret lower p values as direct indicators of 

stronger treatment effects; for example, a study with p = .01 is interpreted as having a stronger 

effect than a study with p =.05. A p-value does not measure the size of an effect or the 

importance of a result, rather, the exact value of p is a conditional probability of the data. Lastly, 

another misconception regarding NHST is equating statistical significance with replicability and 

reproducibility of research results. NHST, with its all shortcomings, is not the basis to make 

inference about the practical significance of research results. According to Kirk (1996) NHST 

does not tell researchers what they want to know: 

In scientific inference, what we want to know is the probability that the null hypothesis 

(H0) is true given that we have obtained a set of data (D); that is, p(H0|D). What null 

hypothesis significance testing tells us is the probability of obtaining these data or more 

extreme data if the null hypothesis is true, p(D|H0). (p. 747) 

As Cohen (1994) put it, NHST “does not tell us what we want to know, and we so much want to 

know what we want to know that, out of desperation, we nevertheless believe that it does!” (p. 

997). 
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Effect Size Reporting and Standards 

In the 1990s, the continuous criticism of overreliance on NHST increased to a new level 

and approximately 200 articles criticizing statistical significance testing were published (Kline, 

2013). In response to the growing criticism, “The American Psychological Association (APA) 

Board of Scientific Affairs in 1996 appointed a Task Force on Statistical Inference (Task Force) 

to recommend whether or not the NHSST [null hypothesis statistical significance test] should be 

banned from APA journals” (Thompson, 2007, p. 423). The Task Force did not recommend 

banning statistical NHST, but made a recommendation for statistical reforms including reporting 

effect sizes and confidence intervals (Wilkinson & APA Task Force on Statistical Inference, 

1999). In addition to addressing the issue of statistical significance, the Task Force defined and 

suggested an array of good statistical practices. 

Given the limitations of NHST, the fourth edition of the Publication Manual of the 

American Psychological Association (APA, 1994) strongly suggested reporting effect size 

estimates for all quantitative analyses; however, the manual only encouraged authors to provide 

effect sizes to show the magnitude of the effect. The fifth edition (APA, 2001) described the 

"failure to report effect sizes" as a "defect in the design and reporting of research" (p. 5). The 

sixth edition (APA, 2010) further stressed the importance of reporting effect size: "For the reader 

to appreciate the magnitude or importance of a study's findings, it is almost always necessary to 

include some measure of effect size in the Results section" (p. 34). 

The American Educational Research Association (AERA, 2006) also published standards 

for analyzing and reporting research findings. Among other things, the standards state that an 

effect size of some kind or magnitude of the measured variable, standard error or confidence 

interval, associated statistical significance level, and interpretation of the effect that describes its 
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meaningfulness should be included in the report. The American Statistical Association (ASA) 

Board of Directors recently released a formal statement on p-values, discussing several of their 

limitations. In view of the misuse of NHST, the ASA Board provided a statement “clarifying 

several widely agreed upon principles underlying the proper use and interpretation of the p-

value” (Wasserstein & Lazar, 2016, pp. 9-10). 

Researchers from various disciplines contribute to the research literature in higher 

education (Altbach, 1997; Eisenmann, 2004; Hearn, 1997); because of its interdisciplinary 

nature, higher education research “… borrows from other fields” (Altbach, 1997, pp. 5-6). As a 

result of these interdisciplinary ties, what happens in other related fields influences research 

practices in the published higher education literature. Higher education researchers need to be 

informed as the three major organizations (APA, AERA, and ASA), which are actively involved 

in research and statistical reforms, are pointing out the limitations of NHST and calling for effect 

size reporting and interpretation.  

Purpose of the Study 

Given current thinking on best practices regarding effect size and NHST use, this study is 

designed to investigate effect size reporting and interpreting practices in published empirical 

articles in three core higher education journals (Bray & Major, 2011): Journal of Higher 

Education, Review of Higher Education, and Research in Higher Education. Empirical reviews 

have demonstrated deficits in effect size reporting in other fields as well (Alhija & Levy, 2009; 

Kirk, 1996; Zientek, Capraro, & Capraro, 2008). Although substantial time has passed since 

methodological changes were recommended, little is known about the use of NHST or effect size 

reporting and interpretation practices of articles recently published in higher education journals. 

This examination will help better understand the characteristics and current trends of reporting 
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practices in the field. It is important to construct a knowledge base upon which research can be 

conducted by using best methodological practices. This study will inform higher education 

researchers, practitioners, and educators on whether research practices in higher education are 

keeping up with the current level of methodological and statistical approaches to this issue. The 

following research questions guided the process: (a) What is the frequency of effect size 

reporting?  (b) What types of effect sizes are reported?  (c) What is the frequency of effect size 

interpretation? (d) What types of effect sizes are interpreted?  (e) How do the three journals 

differ in reporting and interpreting effect sizes? 

Decision Making in Higher Education 

Published research is an integral part of higher education that influences policy decisions 

(Zientek et al., 2008).  Higher education institutions archive and analyze large amounts of data to 

make various decisions ranging from admissions to post-graduation labor market outcomes. 

Institutional researchers, practitioners, and higher education faculty work closely with 

institutional, state, and federal policy makers, engaging in research to address practical problems 

and policy issues. Decisions are based on this research, affecting students, faculty, and staff at 

various levels. Therefore, it would behoove researchers, policy makers, and other stakeholders to 

ensure that the research upon which policy decisions are being made are held to the highest 

possible methodological and statistical standards. Studying the use of effect sizes with statistical 

significance tests is one way of ensuring research findings are firmly grounded in solid statistical 

practices. Effect sizes are important and higher education professionals need to be informed of 

whether published research is keeping pace with current best statistical reporting and interpreting 

practices. 

A Review of Effect Size Concepts 
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Generally speaking, effect sizes provide an estimate of the practical significance of a 

research study; they quantify the degree to which the sample statistics diverge from the null 

hypothesis and provide evidence for why the null hypothesis may or may not be accurate 

(Vacha-Haase & Thompson, 2004). Effect sizes are metric-free and can be used to compare 

results with previous research findings within and across disciplines. 

Most effect size measures fall into one of two major categories: standardized mean 

differences and variance accounted for effect sizes. Standardized mean difference effect sizes, 

such as Cohen’s d (Cohen, 1988), Glass’ Δ (Glass, 1976), and Hedge's g (Hedges, 1981), provide 

information about the magnitude of the difference between two group means in a sample and are 

reported in standard deviation units. For example, a sample standardized mean difference of 

Cohen's d = 1 indicates the mean of group 1 is one standard deviation higher than the mean of 

group 2. Cohen (1988) offered a guideline to interpret d effect sizes by defining effect sizes as 

small (d = .2), medium (d = .5) and large (d = .8).  However, these values are highly relative. 

Cohen (1988) clearly stated that: 

…there is a certain risk inherent in offering conventional operational definitions for these

terms for use in power analysis in as diverse a field of inquiry as behavioral science. This 

risk is nevertheless accepted in the belief that more is to be gained than lost by supplying 

a common conventional frame of reference which is recommended for use only when no 

better basis for estimating the ES [effect size] index is available. (p. 25) 

Therefore, Cohen's guidelines on interpretation should not be followed blindly; researchers must 

exercise careful judgment by examining the context of the study. It is best to consult prior 

research and compare new results with previous findings. If research is being conducted in new 

territory where there is little existing literature, Cohen's benchmarks may be more practical. 
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Variance accounted for effect sizes represent the proportion of variance in the dependent 

variable being explained by the model relative to the total variance in that dependent variable. 

Most of the classical parametric analyses (e.g., t tests, ANOVA, ANCOVA, MANOVA, DDA) 

are part of the general linear model (GLM) family. GLM analyses are correlational in nature, 

yield effect sizes analogous to the Pearson r
2

, which is a variance accounted for effect size, and

maximize shared variance between variables (Henson, 2000; Thompson, 2006). Variance 

accounted for effect sizes are part of the results table computed by statistical software (e.g., SAS 

and SPSS). Once researchers know the explained variance in the dependent variable, they can 

compute variance accounted for effect sizes. For example, in a multiple regression analysis, an 

R
2  

= .25 means 25% of the variance in the total dependent variable accounted for the predictor

variables in the regression equation. Variance accounted for effect sizes are more frequently 

reported than standardized mean differences (Dunleavy, Barr, Glenn, & Miller, 2006; Kirk, 

1996; Zientek et al., 2008). 

Previous Research on Effect Size Reporting and Interpreting Practices 

Over the past two decades, researchers in education and psychology have conducted a 

number of methodological reviews on effect size reporting and interpretation practices (Alhija & 

Levy, 2009; Dunleavy et al., 2006; Hutchins & Henson, 2002; Keselman et al., 1998; Kirk, 1996; 

Schmidt, 1996; Sun et al., 2010; Thompson, 1996; Thompson & Snyder, 1998; Vacha-Haase & 

Ness, 1999; Vacha-Haase & Nilsson, 1998; Vacha-Haase et al., 2000). In addition to reporting 

effect sizes, some reviews examined whether the authors interpreted those effect sizes. There is 

currently no known review of effect size reporting and interpretation practices in higher 

education journals. 
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Kirk (1996) reviewed 391 articles published in four psychology journals and found 

considerable variability in effect size reporting practices across the four journals. For example, 

one journal had an effect size reporting rate of about 77% whereas another only had a 12% 

reporting rate. Kirk reasoned that authors who published in the first journal were not more aware 

of the limitations of NHST; however, they were more likely to use regression or correlational 

statistical procedures, and statistical software automatically computes R
2
-type effect sizes for

such procedures. On the other hand, statistical computing packages do not always compute 

standardized mean difference effect sizes and, therefore, additional effort is required on the 

researchers' part to calculate the effect sizes. Overall, Kirk concluded that best practices were not 

followed by the field. 

Dunleavy et al. (2006) replicated and expanded on Kirk's (1996) study. They investigated 

736 articles published in five journals. The four journals that Kirk originally examined showed 

an increase in the percent of studies reporting effect sizes; about 62.5% of the reviewed articles 

reported effect sizes. Dunleavy and colleagues could not pinpoint the reason why this increase 

occurred, but they suspected that researchers reported effect sizes commonly produced by 

statistical packages. Articles that used regression techniques reported effect sizes more 

frequently than studies that used non-regression analyses. However, three of the five journals 

still did not report effect sizes in a quarter of their published articles. 

Zientek et al. (2008) reviewed 174 articles on teacher education research and observed 

that only 68 (39%) of the articles reported effect sizes. Furthermore, among those studies that 

reported effect sizes, only 45 articles interpreted the reported effect sizes. The majority of the 

reported effect sizes were for correlational and regression procedures. Ninety-six percent of 

correlational studies reported effect sizes whereas only 7% of studies using univariate tests, 13% 
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of studies using other parametric tests, and 3% of studies using nonparametric tests reported 

effect size estimates. About 93% of articles that used regression analysis reported effect sizes. 

However, only 66% of articles that reported effect sizes also provided interpretations. Effect 

sizes need to be interpreted within the context of the study, and failing to interpret them will not 

help in evaluating the results' replicability. Researchers need to interpret effect sizes to justify 

conclusions and support meta-analytic thinking. 

Alhija and Levy (2009) analyzed 183 statistical analyses from 99 journal articles 

published in 10 educational research journals. Five of these journals require reporting effect size 

as part of their editorial policies whereas the other five did not. There was no effect size 

reporting difference between the two types of journals. Findings indicated that 100% of studies 

that used correlation and regression procedures reported effect size; however, effect size 

reporting for standardized mean differences was lower. About 56% of articles that reported effect 

sizes also interpreted the observed effect size in terms of being small, medium, or large. Only 13 

articles provided discussion of effect sizes beyond describing it as small, medium and large. 

Effect size reporting was influenced by the kind of statistical analysis used rather than the type of 

journal it was published in. Interestingly, none of the articles that reported r and R
2
 referred to it

as effect size measure. Only three articles reported evidence about the definition and meaning of 

reported effect sizes. 

Vacha-Haase and Nilsson (1998) reviewed 83 articles published between 1990 and 1996 

in Measurement and Evaluation in Counselling and Development. Most studies in this review 

provided information for the reader to calculate effect sizes but only a minority of articles 

(35.3%) reported effect sizes. Vacha-Haase and Ness (1999) conducted a review of articles 

published in Professional Psychology: Research and Practice between 1990 and 1997. Of the 
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265 articles that employed quantitative analysis, 204 articles used statistical significance testing 

and the majority of articles did not mention effect size. Data were analyzed by year and effect 

size reporting rates ranged between 14.8% and 34.8%. 

A deeper examination of effect size interpretation is lacking in the literature.  Hutchins 

and Henson (2002) reviewed articles published in Communication Education. Over half of the 

studies reported effect sizes and 88% of those articles interpreted the effects. Sun et al. (2010) 

conducted a comprehensive review of 1,243 articles published in 14 journals and found that 49% 

of the articles reported effect size. However, only 57% of those articles interpreted the effect 

sizes. The authors argued that effect size reporting and interpreting is “still far from satisfactory” 

(p.10). While these reviews point to continued deficits in the literature, we are not aware of a 

review of practices in higher education journals. Such a review is needed and would (a) help 

define the state of the art regarding effect size use in the field, and (b) place higher education 

practices in the context of other reviews in psychology and education. 

Method 

Journals 

Three higher education journals were selected for the current study: Journal of Higher 

Education (JHE), Review of Higher Education (RevHE), and Research in Higher Education 

(ResHE). Compared to other journals in higher education, these three journals have been 

identified as having a larger proportion of published articles and are considered prestigious 

journals in the field (Altbach, 1998; Bayer, 1983; Bray & Major, 2011; Hunter & Kuh, 1987; 

Hutchinson & Lovell, 2004; Silverman, 1987). The journals also require (RevHE and JHE), or 

recommend (ResHE) the current Publication Manual of the American Psychological Association 

as the official guide to contributors. JHE is published bimonthly by the Ohio State University 
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Press and it is associated with the American Association for Higher Education (AAHE). ResHE 

is published eight times a year and it was affiliated with the Association for Institutional 

Research (AIR); however, ResHE is currently no longer affiliated with AIR. The third journal, 

RevHE, is associated with the Association for the Study of Higher Education (ASHE) and it is 

published quarterly. The current review covers three years of publication for volumes 2013 to 

2015. 

Article Selection and Coding 

Article inclusion and exclusion criteria were based on the type of research method used 

and the primary statistical data analysis that was employed. Full-length articles published in each 

issue of the selected journals were included whereas book reviews, editorials, and replies and 

responses were excluded. Studies that employed only qualitative methods were also excluded 

from the study, as were quantitative articles that only reported descriptive statistics and 

percentages. 

For articles that met the above inclusion criteria, the journal name, year, volume number, 

issue number, author(s), and title of the article were recorded using an Excel spreadsheet. Then, 

each article was categorized and coded using the checklist shown in Appendix A. Appendix B 

shows a flowchart for the categorization with the number of articles obtained at each stage. The 

checklist included research methodology, primary data analysis approach, type of effect size 

reported, and whether the reported effect size was interpreted or not. Articles were initially 

sorted based on their general research methodologies (i.e., quantitative, qualitative, and mixed 

methods). The primary data analysis approach was defined as the statistical method used to 

address the research questions and articles were classified based on the type of statistical analysis 

the authors used. When authors used more than one statistical method to analyze data, only the 
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primary data analysis method was reported. A dichotomous variable (1 = Yes, 0 = No) was used 

to indicate whether effect size was reported or not. For each coded article that reported the effect 

size, the type of that effect size was recorded. 

As previously mentioned, an important aspect of effect size reporting is whether the 

effect sizes are interpreted. Articles were coded based on whether the authors incorporated effect 

size interpretation in their discussion of results (1 = Yes, 0 = No). Because interpretation depth 

can vary, interpretation of effect sizes was further classified into three Tiers using a three-point 

scale, ranging from 1 to 3. Tier 1 represented minimal effect size interpretation, presenting the 

effect size value itself, and providing minimum interpretation of the meaning of the effect (e.g., 

"The independent variable accounts for 5% the variance in the dependent variable (R
2
 = .05)", or

"The effect size was d = .20, meaning group A's mean was .20 standard deviations higher than 

group B's mean").  Tier 2 interpretation provides more insight by adding information about 

qualitative magnitude and whether the observed effect size is large enough to matter within the 

context of the current study (e.g., "The effect size was d = .20, which is considered a small effect 

size according to Cohen's standards"). Tier 3 interpretation is more sophisticated yet; articles 

classified as Tier 3 provided extensive interpretation of effect sizes in light of previous research 

findings from related studies and the larger context of interpretation (e.g., "The independent 

variable accounts for 5% of the variance in the dependent variable (R
2
 = .05), which, although

small, is similar to effect sizes observed in previous literature"). 

Data Analysis 

A data file was created using the coding procedure described above. Once the first author 

coded the articles, a second rater coded a random sample of 30% of the articles to assess rating 

accuracy. Cohen’s kappa indicated the level of interrater agreement was excellent (κ = .799). 
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Because all coded variables were nominal, descriptive statistics and chi-square analyses were 

conducted to address the research questions, and Cramer’s V was calculated to measure the 

strength of association between variables. A chi-square test measures the difference between 

observed and expected cell frequencies to determine whether there is an association between 

variables. However, chi-square tests do not measure the strength of association; therefore, 

Cramer’s V was used as a measure of effect size. Analyses addressed whether there was a 

difference in effect size reporting and interpretation practices among the three journals. 

Results 

Descriptive Statistics 

Initially, 88 articles in JHE, 109 in ResHE, and 52 in RevHE were coded. The difference 

in the numbers of articles coded by journal can be explained by the frequency of publication. A 

total of 249 articles were published in the three journals over the three-year span from 2013 to 

2015. Table 1 contains the number and percentage of articles by journal title, research method, 

and year of publication. The number of articles published across the three years did not vary 

appreciably. The majority of studies employed quantitative methods (71.1%), about a quarter of 

them employed qualitative (25.7%) methods, and the remaining 3.2% used mixed methods. 

Because effect sizes do not apply to qualitative studies or quantitative studies that exclusively 

examined descriptive statistics, a total of 73 articles were removed from further analysis. For 

example, the study by Wells et al. (2015) was excluded because the authors explicitly stated that 

“…this research is solely descriptive in nature, and does not use inferential statistics to address 

hypotheses” (p, 179). A study by Griffin and Gilbert (2015) was another example of excluded 

articles. It was a qualitative study using a transition theory to facilitate transitions for student 
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veterans. The remaining 176 quantitative articles represented the sample pool and were classified 

based on effect size reporting and interpretation practices. 

Table 1 

Number and Percentage of Articles by Journal Title, Method, and Year 

N % 

Journal Title JHE 88 35.3 

RevHE 52 20.9 

ResHE 109 43.8 

Research Methods Quantitative 177 71.1 

Qualitative 64 25.7 

Mixed 8 3.2 

Year Published 2013 83 33.3 

2014 80 32.1 

2015 86 34.5 

Note. N = 249 

Primary Data Analysis 

The three most used inferential data analysis methods were regression, multilevel 

modeling, and structural equation modeling. Regression has the highest number of studies 

because all other regression methods were combined together (e.g., linear, binary logistic, 

multinomial, hierarchical, and regression discontinuity).  A summary of primary data analyses 
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the authors used is shown in Table 2. Articles that reported only coefficients as model effect 

sizes were not counted as studies that reported effect sizes. 

Table 2 

Number of Articles by Primary Data Analysis 

Primary Data Analysis Number of 

Articles 

Effect Sizes 

Reported 

Effect Sizes 

Interpreted 

Chi-square 2 

Correlation 1 

Multiple Regression 45 32 30 

Logistic Regression 43 27 26 

Other Regression 16 5 4 

Multilevel Modeling 28 19 16 

Event History Analysis 6 2 2 

Propensity Score Matching 8 1 1 

Latent Class Analysis 2 

Cluster Analysis 3 

MANOVA 1 

Structural Equation Modeling 14 3 3 

Path Analysis 1 1 1 

Exploratory Factor Analysis 1 1 1 

Other 5 2 1 
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Reporting Effect Size 

Overall, 52.8% of the studies reported effect size measures as part of their major findings. 

Several studies reported standardized coefficients (e.g., beta weights) as part of their results; 

however, those were not considered effect size statistics for this study. About 34.4% of the 

reported effect sizes came from studies that employed multiple regression analysis. The next 

29.03% applied logistic regression and 20.4% of were reported from multilevel modeling. A 

small percentage of articles applied other regression techniques (.05%). This shows that most of 

the reported effect sizes (89.2%) came from regression-type analyses. The remaining 10.8% of 

effect sizes reported applied different methods. This is consistent with previous research on 

effect size reporting. For example, Alhija and Levy (2009) found that 100% of studies that used 

correlation and regression procedures reported effect sizes. Dunleavy et al. (2006) also reported 

that articles that used regression techniques reported effect sizes more frequently than studies 

that used non-regression analyses, and Zientek et al. (2008) found that majority of the reported 

effect sizes were for correlational and regression procedures. This may be because effect size 

measures for correlational and multiple regression analyses are typically included in statistical 

software output and are therefore readily available and easier to report than mean difference 

effect sizes. 

The percentage of articles that reported effect sizes (52.8% of articles) is comparable to 

previous findings that ranged from 35.3% (Vacha-Haase & Nilsson, 1998) to 62.5% (Dunleavy 

et al., 2006). There was no reporting variability by publication year, but articles published in 

ResHE accounted for 58.1% of the reported effect sizes. This is not surprising given the journal 

is published eight times a year and 105 of the articles analyzed in the current study were 

published in it. 
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Table 3 summarizes effect size reporting rates by journal title and publication year. In 

terms of percentage of articles reporting effect size, the results indicate there is no statistically 

significant difference in effect size reporting rates within higher education journals, χ2
 (2) = 1.042,

p =.594, Cramer’s V = .077. Results also show there is no statistically significant difference in 

effect size reporting by year, χ2
 (2) = 1.850, p =.397, Cramer’s V = .103. Cramer’s V values that

are less than .15 are considered very weak. The Cramer’s V values for these analyses suggest that 

the effects detected by the chi-square tests are very weak. Sun et al. (2010) reported a moderately 

strong Cramer’s V value of .26 and there was a statistically significant difference between the 

journals they studied. 

Table 3 

Effect Size Reporting by Journal Title and Year 

Reported 

(%) 

Not Reported 

(%) 

Total χ2 df p Cramer’s V 

Journal  JHE 24 

(51.06) 

23 

(48.94) 

47 

RevHE 15 

(62.5) 

9 

(37.5) 

24 1.042 2 .594 .077 

ResHE 54 

(51.43) 

51 

(48.94) 

105 

Year 2013 33 

(60) 

22 

(40) 

55 

2014 30 28 58 1.850 2 .397 .103 
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(51.7) (48.3) 

2015 30 

(47.6) 

33 

(52.4) 

63 

Total 93 83 176 

Types of Effect Sizes Reported 

The majority of the reported effect sizes were R
2
-type effect sizes (R

2
, adjusted R

2
, or

ΔR
2
; 56%).  Odds ratios were the second most reported effect size measure (25.8%). Intraclass

Correlations (ICC) were reported as an effect size measure in 14% of the articles. In multilevel 

modeling, the ICC is the proportion of total variance that is between groups in the equation. 

There are concerns about interpreting the ICC as an effect size measure (Roberts & Monaco, 

2006), but the current study does not evaluate whether the interpreted effect sizes are acceptable 

or not. The relative risk ratio was reported in 3.2% of studies and naïve estimator was reported 

once (1%). 

 Interpreting Effect Sizes 

Of the 93 articles reporting effect sizes, 85 of them (91.4%) interpreted effect sizes for 

their major findings; this percentage of interpretation is higher than those observed in previous 

studies; the percentage of studies interpreting effect sizes was 57% in Sun et al. (2010), 56% in 

Alhija and Levy (2009), and 88% in Hutchins and Henson (2002). The majority of studies that 

interpreted effect sizes provided only a “variance-accounted-for” type of interpretation and were 

categorized as Tier 1 (60.2%). Twenty of the articles that provided Tier 1 interpretation came 

from classical regression analysis and additional 18 articles applied logistic regression. For 
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example, Bozeman and Boardman (2013) interpreted the observed effect as follows: “the model 

explains about 16% of the variance” while Loes, Salisbury and Pascarella (2013) interpreted 

their finding by way of “the model utilized for this study explains a substantial proportion of the 

variance (R
2
=.587)” (p. 850).

Of the 60.2% of articles that provided Tier 1 interpretation, authors that published in 

ResHE reported the most in this category (33.3%) whereas articles published in JHE accounted 

for 18.2% of the articles and RevHE reported the remaining 8.6%. These studies did not provide 

insight about the observed effect magnitude in their field. They also did not directly compare 

new findings with previous similar studies; however, some authors made general statement about 

previous research without referring to effect sizes. 

Twenty-five articles (26.9% of the 91.4%) provided a Tier 2 level of interpretation of 

their findings. Sixteen of the interpreted effect sizes came from articles that employed either 

classical regression (n=9) or logistic regression (n=7). These articles provided some depth to 

their interpretation by judging whether the observed effect was large enough to matter in their 

field of study as well as provide some context as to why the findings are important. Authors 

interpreted effect sizes using descriptors such as: small, good, modest, medium, strong, and high. 

For example, Fong, Melguizo and Prather (2015) reported that the final model explained 

between five and 17% of the variance and interpreted the observed effect sizes as “relatively 

small” (p.733). Rockenbach, Hudson and Tuchmayer (2014) reported R
2
 values between .14 and

.53 and interpreted findings in terms of Cohen’s benchmarks as “moderate to strong” (p.329). 

Several authors indicated that the observed effect was not what they expected in the field. 

However, they did not provide direct comparisons of current findings with previous research. 

One article that employed naïve estimation used Cohen’s benchmarks to interpret effect sizes. 
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Once again, articles published in ResHE provided the highest percentage (17.2% of the 26.9%) 

of Tier 2 level of interpretation, followed by JHE (5.4%), and RevHE (4.3%). 

A small percentage of articles that reported effect sizes also interpreted their findings in 

great detail and were classified as Tier 3 (4.3% of the 91.4%). Two of the articles that provided 

Tier 3 interpretation used classical and logistic regression techniques. In addition to interpreting 

effect sizes and providing their judgment about the observed effect, authors discussed their 

findings in light of previous studies in their field. They directly compared observed effect sizes 

with previous similar findings. For example, after reporting and interpreting effect sizes, Diem 

and Wolter (2013) rooted their findings in previous research by stating that “This finding is in 

line with those of Puuska (2010) and Bernauer and Gilardi (2010)” (p. 98). Another study 

interpreted effect sizes within the context of the field and compared its findings with prior 

research when they said, “…smaller than effects for affirmed TFCS [Twenty-first Century 

Scholars] reported in prior research” (Toutkoushian, Hossler, Desjardin, McCall & Canche, 

2015, p. 85). Three of the articles were published in ResHE and the remaining article was 

published by RevHE. A chi-square test was not conducted because of small cell sizes; when 20% 

of the cells have frequencies of less than five, the results of a chi-square test might not be valid. 

Discussion 

Effect size reporting and interpretation play a key role in ensuring that researchers' 

conclusions are based on sound statistical practice, and the results of the current study shed light 

on the reporting practices in higher education research. In an applied setting, administrators and 

policy makers must be able to make well-informed decisions based on high-quality research; 

therefore, researchers have a responsibility to adequately and effectively communicate the results 

of their research, including the interpretation of effect sizes. Effect sizes allow researchers to 
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describe their findings using metric-free units in a way that allows readers to understand the 

observed magnitude of the study. The present study's findings are consistent with previous 

research on effect size reporting practices (Dunleavy et al., 2006; Sun et al., 2010; Zientek et al., 

2008). 

Integrating new results with existing research allows researchers to assess the 

replicability of those new results.  Findings from previous literature revealed that effect size 

reporting and interpretation has improved in some fields (Dunleavy et al., 2006). Several 

inadequate practices still remain and there is room for improvement. However, there is no clear 

universal guideline for the level of effect size interpretation; both AERA (2006) and APA (2010) 

simply stressed the importance of providing the magnitude of observed effects. Previous 

literature reviews mainly reported effect size interpretation by using a dichotomous "yes" or "no" 

variable (Sun et al., 2010). There is a need to establish a better benchmark for effect size 

interpretation by creating categories of interpretation. 

An important issue from this study pertained to what constitutes an effect size indicator. 

A large number of articles reported and interpreted standardized coefficients without reporting 

the overall effect size of the study. Therefore, it was difficult to know whether authors 

understood the distinction between coefficients and model effect sizes. Based on this study’s 

findings and those of previous similar studies, authors do not report effect size measures as 

frequently as they should. However, the reason behind these reporting trends is unknown. It 

would be helpful to conduct further research on articles that did not report effect size measures to 

help uncover why authors may not be reporting them.  

Another important issue that requires further research is the depth of effect size 

interpretation. Based on the results of the current study, higher education research is lacking 
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extensive effect size interpretation.  The majority of authors did not interpret effect sizes in the 

context of the study, nor did they situate findings based on what has been found in previous 

research. Effect sizes need to be contextualized to the immediate and remote context to help 

understand what relationships are being observed in specific studies as well as the field at large.  

Effect size results are reported in many different ways and there needs to be some way to 

facilitate consistent results presentation across studies. Clear guidelines are necessary to aid 

researchers and practitioners in improving their reporting and interpretation practices. One 

potential way of addressing the issue is through editorial policies. For example, requiring the 

term ‘effect size’ in the reporting and interpretation of results would encourage authors to 

provide effect sizes. With the recent formal statement of the American Statistical Association on 

the misuse and misunderstanding of p-values (Wasserstein & Lazar, 2016), researchers need 

clear guidelines on how to report and interpret effect size measures. Even if such guidelines are 

not news to statisticians and methodologists, they will eventually affect published research in 

higher education. 

Those teaching research methods and statistics at the graduate level have a responsibility 

to educate students about effect size reporting and interpretation. This has implications for 

academically preparing doctoral students in higher education. Doctoral training in statistics, 

measurement, and research design exposes students to a broad variety of published literature. It 

is also intended to train students to use appropriate statistical methods and reporting strategies. 

However, the number and quality of quantitative research method courses offered at a graduate 

level in education and psychology programs are a concern to many researchers (Aiken, West, 

Sechrest, & Reno, 1990; Aiken, West, & Millsap, 2008; Goodwin & Goodwin, 1985; Henson, 

Hull, & Williams, 2010; Henson & Williams, 2006; Levine, 2007; Thompson, 2008). In his 
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report of doctoral programs’ academic preparation, Levine (2007) pointed out the inadequacy of 

students’ doctoral preparation in research methods. The empirical reviews noted above 

suggest courses offered in education and psychology doctoral programs still heavily rely on old 

standards (e.g., ANOVA) with less emphasis on new methodological developments and 

interpretation strategies (Aiken et al., 2008; Levine, 2007). Textbooks give a soft treatment of 

new methodological advancements and students who are studying with older curricula are not 

exposed to current statistical practices (Huberty, 1993). 

Aiken et al. (2008) conducted a study of "quantitative methodology curriculum (statistics, 

measurement, and research design) to examine the extent to which innovations in quantitative 

methodology have diffused into the training of PhDs in psychology" (p. 32); this study was a 

replication of a previous study by Aiken et al. (1990). They concluded that quantitative training 

lags behind new methodological advancements and there is still a great concern about the 

number of measurement courses that are offered as well as the amount of time allocated to 

measurement from the overall time given to doctoral preparation. 

Henson and Williams (2006) explored quantitative methods curricula for doctoral 

students in education and education-related disciplines. Their findings indicated that there is a 

tendency to emphasize traditional methods and instruction of advanced topics is lacking. Modern 

statistical procedures (i.e., HLM, SEM, time series, or meta-analysis) are not well integrated into 

the national doctoral curriculum. On average, less than 12 hours of methodological courses are 

required for doctoral students and those courses may be taught by methodologists that are not 

familiar with the students’ content area. According to Henson and Williams, “The methodology 

skill set of doctoral students will have direct bearing on the type and quality of the research they 

conduct”  and “How we train future researchers will invariably impact the nature of our future 
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research” (p. 4). Higher education programs need to evaluate methodological courses offered in 

light of current methodological advancements. 

In summary, higher education has made advancements in applying advanced statistical 

techniques (Bayer, 1983; Hutchinson & Lovell, 2004; Wells et al., 2015). The current study 

observed that only 52.8% of articles reported effect sizes and 34.4% of the reported effect sizes 

came from multiple regression analyses. When we separate articles that reported effect sizes 

from multiple regression analyses (n=32), the number of articles that reported effect sizes 

decreased from 93 to 61. Current effect size reporting practices in higher education are 

inadequate and need to be improved. Decision making is important in higher education and it 

affects students, faculty, and staff. Because of the intertwined nature of research and policy 

decisions, the field of higher education needs to continue to apply good statistical methods to 

inform administrators and policy makers. However, findings from this study indicate that best 

practices are not being followed by researchers in higher education. Researchers need to make 

effective use of effect sizes to inform policy makers, and based on the results of the present 

study, there is still much room for improvement in effect size reporting practices. Because 

research in higher education affects student, faculty, staff and stakeholders, it needs to be held to 

the highest possible methodological and statistical standards. 

Based on the current results, there are three recommendations for higher education 

researchers, practitioners, and faculty. First, given the current thinking in best practices regarding 

effect size reporting, higher education researchers need to report effect size measures for all 

quantitative studies that applied inferential statistical analyses. Higher education researchers 

should report effect sizes to help compare studies across disciplines and replicate findings, even 

when those findings are not statistically significant. 
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Second, higher education researchers need to interpret findings by discussing whether the 

observed effect is substantive relative to prior similar findings in higher education research. 

There needs to be a direct and explicit comparison of current effect sizes with previous similar 

findings. While large percentage (91.4%) of studies that reported effect sizes also provided some 

level of interpretation, an adequate depth of interpretation was lacking as only a handful of 

articles provided strong level of interpretation. Let us continue to report effect sizes and provide, 

at least, Tier 1 level of interpretation. If we start doing Tier 1 interpretation, future studies will 

have something to compare to and interpret their findings in light of previous similar findings. If 

we do not report and interpret effect sizes we may not be able to get to Tier 3 level of effect size 

interpretation. The goal is to get to Tier 3 interpretation and build meta-analytic thinking in 

higher education. Effect size statistics are helpful in assessing practical significance and they 

help researchers think meta-analytically (Cumming & Finch, 2001). 

Third, higher education professionals need to be aware of the limitations of NHST and 

find ways to keep current with methodological advancements. One way of addressing that is 

through continuous assessment of effect size reporting and interpreting practices in the field and 

building meta-analytical thinking. Effect sizes are important and higher education professionals 

need to be informed of whether published research is keeping pace with current best statistical 

reporting and interpreting practices. Findings from this study will serve as a stepping stone for 

future studies about effect size reporting and interpretation practices in higher education. 
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