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Reporting Practices in Quantitative Teacher Education
Research: One Look at the Evidence Cited in the
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The authors of this article examine the analytic and reporting fea-
tures of research articles cited in Studying Teacher Education: The
Report of the AERA Panel on Research and Teacher Education (Cochran-
Smith & Zeichner, 2005b) that used quantitative reporting practices.
Their purpose was to help to identify reporting practices that can be
improved to further the creation of the best possible evidence base
for teacher education. Their findings indicate that many study reports
lack (a) effect sizes, (b) confidence intervals, and (c) reliability and
validity coefficients. One possible solution is for journal editors to
emphasize clearly the expectations established in Standards for
Reporting on Empirical Social Science Research in AERA Publications
(AERA, 2006).
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ducation research yields its greatest potential contribution
E to an evidence base for practice when recommended

reporting practices are followed and balanced with flexi-
bility and creativity (American Educational Research Association
[AERA], 2006; Natriello, 2000; Wilkinson & Task Force on
Statistical Inference [TFSI], 1999; Zeichner, 2005). As testimony
to the importance of teacher education research and correspond-
ing research practices, AERA recently published two major
reports: a panel study synthesis of research titled Studying Teacher
Education: The Report of the AERA Panel on Research and Teacher
Education (Cochran-Smith & Zeichner, 2005b); and a set of
AERA standards entitled Standards for Reporting on Empirical
Social Science Research in AERA Publications (AERA, 2006). Both
of these reports provide assistance to editors, reviewers, and edu-
cation researchers charged with vetting new research and improv-
ing the overall quality of education research.

In the present article, we examine the analytic and reporting
features of research studies cited in Studying Teacher Education
(Cochran-Smith & Zeichner, 2005b) that used quantitative
reporting practices. Our purpose is to help identify quantitative
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reporting practices that can be improved in the interest of creat-
ing the best possible evidence base for teacher education.

Reporting Practices and Standards

Reporting practices are important in communicating findings. In
teacher education, we hope that our findings ultimately will pre-
cipitate improvements in the classroom. Stipek (2005) noted that
“both the desire to consult research and the skills to interpret it will
need to be developed within the teaching community” (p. 33); how-
ever, teachers are often not the ones reading the research. Therefore,
we will need to educate those who prepare teachers and those who
make important decisions within schools (Wolk, 2007). A prereq-
uisite is that published research include necessary and sufficient
information to enable readers to make well-informed evaluations of
the warrants for research conclusions. Archival publications provide
a record of research methods and findings, a historical perspective
on influences on education, and a foundation for future research.

Standards facilitate research quality by articulating a set of
common expectations for editors, editorial boards, reviewers, and
researchers. According to AERA (2000), the specifications of
reporting standards are useful for researchers as they prepare man-
uscripts, for editors and reviewers as they review manuscripts, and
for readers as they attempt to build their practice or store of
knowledge on the basis of the published works. Feuer, Towne,
and Shavelson (2002) state that

researchers must have a clear, commonly held understanding of
how scientific claims are warranted. . . . [I]t is incumbent upon the
field to cultivate its own form of life including, however difficult
this may be, attention to bolstering research quality. (p. 9)

Aspects of research. Ernest and McLean (1998) reason that con-
ducting research is akin to detective work and that as researchers
we need to provide readers with as many clues as reasonably pos-
sible regarding how we have reached our conclusions. Researchers
need to provide enough information to allow readers to formu-
late their own well-informed interpretations of results, and
enough information to allow meta-analysts to evaluate studies
across samples and time. The ideas of warrant and transparency
are two overarching principles of the AERA (2006) Standards,
which assert that “adequate evidence should be provided to



justify the results and conclusions” and that the “logic of inquiry
and activities that led from the development of the initial inter-
est, topic, problem, or research question . . . to the articulated
outcomes of the study” should be made evident (p. 33).

Our research questions should be clear and should drive our
selection of research methods (Raudenbush, 2005). The analyses
that are conducted should be designed “to shed light on theory”
(Pedhazur, 1997, p. 8). According to Thompson (2006), “Good
social science research is primarily about thinking, about reflection,
and about judgment” (p. v). We should reflect on the methods we
use. Rather than simply focus on the technicalities of statistical pro-
cedures, we should “learn when to use them” (Quilici & Mayer,
1996, p. 144). Likewise, Wilkinson and TFSI (1999) criticize the
“thoughtless application of statistical methods” (p. 603).

For readers to make well-informed decisions on the basis of a
study, the essential elements of the study’s design, sample, and
analyses should be reported. The design of a study should be clear.
Descriptions of the sampling procedures should explain the ratio-
nale for the inclusion and exclusion criteria and the sample size.
When possible, researchers should define characteristics of the pop-
ulation and compare the sample characteristics with those of the
population (AERA, 2006). Score validity and reliability should be
investigated for data in hand (M. M. Capraro, Capraro, & Henson,
2001; R. M. Capraro & Capraro, 2002; Thompson, 2003).
Statistical analyses should be clear, and effect sizes and confidence
intervals should be reported (AERA, 2006). Both the AERA
(2006) Standards and the AERA Panel on Research and Teacher
Education (Cochran-Smith & Zeichner, 2005b) recommend the
inclusion of sufficient information to allow replication.

Peer-review process. The peer-review process was established to
advantage the highest quality research in obtaining access to
scarce journal space. Kassirer and Campion (1994), Pedhazur
(1997), and Sumner et al. (2000) addressed the need to improve
the peer-review process. Recommendations include ensuring that
reviewers are educated about analytic methods and that editors
require high-quality reviews (M. M. Capraro & Capraro, 2003).
Pedhazur emphasized the message that educating reviewers is cru-
cial. As stated by Pedhazur, “Detection of many egregious errors
requires nothing more than careful reading,” and in order “to
detect errors in the application of an analytic method, the
reviewer ought to be familiar with it” (p. 13). Zeichner (2005)
also addressed the need to offer guidance to reviewers.

Modern statistical reform. In 1999, Wilkinson and the TFSI
recommended certain reporting practices, which were reiterated in
the Publication Manual of the American Psychological Association
(APA; 2001) and in the AERA (2006) Standards. These recom-
mendations include reporting inferential statistics, means, standard
deviations, p values, effect sizes, and confidence intervals (AERA,
2006; Thompson, 2002, 2006; Wilkinson & TFSI, 1999).

Prior to the publication of the recommendations of Wilkinson
and the TFSI (1999), there was a lengthy discussion on the impor-
tance of effect sizes and a debate on the use of null hypothesis sta-
tistical significance testing (NHSST). This debate occurred in
diverse disciplines, including education (e.g., Thompson, 1996),

psychology (cf. Cohen, 1994; Kirk, 1996; Schmidt, 1996),

economics (Ziliak & McCloskey, 2004), and the life sciences (see
Anderson, Burnham, & Thompson, 2000). One result was the
1996 formation of the APA Task Force to address issues related to
statistical significance testing and effect size reporting.

In 2001, the fifth edition of the APA Publication Manual
listed “failure to report effect sizes” as one of the “defects” that
editors and reviewers watch for in evaluating a research paper (p.
5). In 2006, AERA adopted its publication Standards, which
require reporting of effect sizes and encourage the use of confi-
dence intervals as well. Today, more than two dozen journals
require effect size reporting, as stated in their author guidelines.

Methodology
Article Selection

The AERA Panel on Research and Teacher Education, whose task
was to provide a critical analysis of the “empirical evidence rele-
vant to practices and policies in preservice teacher education”
(Cochran-Smith & Zeichner, 2005a, p. 1), established criteria
for the inclusion and exclusion of studies. In the present study we
limited our consideration to cited articles on specific topic areas of
teacher education research. The topics included pathways to
teaching, novice teacher characteristics, subject-matter and field-
based teacher preparation, pedagogical approaches to teacher
preparation, preparing teachers for special-needs students, teacher
quality indicators, and accountability in teacher education. Some
chapters cited more research articles because of the “history, scope,
and depth” (p. 4) of available research related to their topics.

We examined articles cited in the 2005 AERA report (Cochran-
Smith & Zeichner, 2005b) containing quantitative analytic meth-
ods. If the analytic method could not be ascertained from the article
abstract, we obtained the article to determine suitability. Books,
qualitative studies, studies identified as mixed methods, and meta-
analytic studies were excluded, resulting in 174 articles that were
read and coded. Twenty-two of these included both quantitative
and qualitative data but were not classified as mixed methods. Of
the 174 articles, 36 reported descriptive statistics or percentages but
did not employ hypothesis testing.

Coding

Our coding scheme was based on recommendations contained in
the AERA (2006) Standards and in Wilkinson and TFSI (1999).
We coded reporting practices for the following major categories:
(a) demographics, (b) comparisons of the sample with the popu-
lation, (c) use of internal and external replicability techniques,
(d) means and standard deviations, (e) statistical significance,
(f) score validity and reliability descriptions, (g) confidence inter-
vals, (h) statistical analyses, (i) inferential statistics, (j) effect
sizes, and (k) pictorial representations. Each category contained
numerous indicators that were scored dichotomously in each
article as either one or zero (1 = present, 0 = not present). For sta-
tistical analyses, if a test was conducted, the scoring sheet was
marked 1 for that category (e.g., analysis of variance [ANOVA]
or multivariate analysis of variance [MANOVA]). When a statis-
tical analysis was conducted, the reporting practices for p values,
inferential statistics, and effect sizes were also dichotomously
coded (see Appendix for coding scheme).
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Interrater Reliability

Because of the large number of articles coded, interrater reliability
for the three authors/raters was estimated to ensure “like minded-
ness.” To quantify the level of consistency among the raters, an
index of interrater reliability was determined (Huck, 2004). First,
each of the three researchers independently coded five randomly
chosen articles. Discussions and reconciliations were held for
instances where like mindedness was not achieved. At that time, all
discrepancies were resolved concerning the purposes and uses of all
categories. Next, another five articles were chosen at random and
coded individually by each of the three researchers. Results for the
interrater reliability were just over 95%. Finally, the articles were
divided among the three researchers, and all of the remaining arti-
cles were coded. In instances where a researcher had a question con-
cerning an article, a discussion was held. All discussions and
reconciliations were completed before the quantitative analysis was
conducted. This process was similar to that reccommended by Beatty
(2004).

To prevent rater drift and to minimize the effects of repeated
coding, intrarater reliability was also estimated. Intrarater relia-
bility was estimated individually for each researcher by randomly
selecting from that rater’s previously coded articles and the other
raters recoding these articles. The consistency estimates for the
raters were 0.99, 0.98, and 0.99, respectively.

Results
Replicability

During the 1990s, an increasing number of researchers recognized,
based on the arguments of Cohen (1994), Thompson (1996), and
others, that NHSST does not evaluate result replicability. Cumming
(in press) recently published a seminal Monte Carlo study on these
dynamics. Consequently, because finding results that can be repli-
cated under stated conditions is important in quantitative research,
scholars began emphasizing the use of methods that evaluate result

replicability.

Internal replication. The majority of the studies we selected did not
employ internal replication methods, such as cross-validation, the
jackknife, or the bootstrap. Four studies reported internal replic-
ability analyses; one used a cross-validation, one the bootstrap,
and two the jackknife.

Potential external replication. Ata minimum, if a study is to be repli-
cated, sufficient information regarding sample selection, demo-
graphics, survey instruments, and methods of analysis must be
provided (Cronbach, 1982). In addition, for enhanced replication,
sufficient details need to be provided on how the researchers
obtained “access and ethical approval . . . to undertake the study”
and on “recruitment of participants; how they gave consent; where
the study was undertaken,” and “the development of data collec-
tion instruments” (Thomson, 2004, p. 297).

In total, 9% (7= 15) of the articles included all of the elements
necessary to possibly conduct a replication study. The following
criteria were coded for potential external replicability: (a)
Participant selection was explicitly described, (b) demographics
were provided (i.e., at least ethnicity or gender), (c) the sample
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was directly compared with the population, (d) the instrument
was available when an instrument was used, and (e) techniques
and procedures were apparent.

The majority of the studies (98%) reported sample sizes.
Participant selection was clearly explained in 83% (7 = 144) of the
studies. Our analysis of reporting practices on demographics was
limited to studies that consisted of samples of people (2=172). In
60% (n=103) of the studies, one or more of the following were
reported: ethnicity, gender, or age. In 45% (7 = 77) of the stud-
ies, ethnicity was reported. In 52% (2= 89) of the studies, gender
was reported. Furthermore, age was reported in 38% (7 = 66) of
the studies. Of the 174 studies, 17% (7= 29) explicitly compared
the sample characteristics with those of the population on ethnic-
ity (5%), age (3%), gender (4%), and other characteristics (13%).
Some studies compared on multiple characteristics.

Eighty-three percent (7 = 144) of the studies based at least a
portion of their findings on surveys. Of the 144 surveys, 110 were
not based on national survey findings. Forty-eight percent of those
surveys (7= 53) were available in the article or from the author or
other sources. When the results were based on national survey
findings (» = 34), most of these surveys were available on the
Internet or through the national agencies that conducted them.
The majority (98%) of reports identified their testing procedures.

Means, Standard Deviations, and Inferential Statistics

Sixty-five percent of the studies (7 = 113) reported means, and
44% (n=77) reported both means and standard deviations. As
Thompson (2006) emphasized,

Because central tendency statistics more accurately represent all the
scores as dispersion is smaller, dispersion statistics (e.g., the SD)
characterize how well central tendency statistics do at representing
the data. Therefore, always report the SD whenever reporting the
mean. (p. 72)

Seventy-nine percent (z = 138) of the studies conducted sta-
tistical analyses. Multiple NHSST tests were often conducted
within studies. Table 1 presents the tests conducted with the fre-
quency of inclusion of the obtained inferential test statistic.
Regressions, ANOVAs, and ¢ tests were the predominant analy-
ses used by education researchers.

Of the seven MANOVAs, one was not statistically significant;
five were followed by post hoc ANOVASs; and one preceded a
MANOVA with ANOVAs. In the last case, the statistically sig-
nificant results of the ANOVA were used to justify the use of a
MANOVA. Inferential statistics were reported for 76% of the
univariate tests, 78% of the multivariate tests, 96% of the bivari-
ate correlation tests, 88% of the regressions, 50% of the other
types of parametric tests, and 82% of the nonparametric tests.

Exact p Values

Of the 138 studies that used statistical analyses, 38% (7 = 52)
reported exact p values and 29 reported exact p values for statis-
tically nonsignificant results. Some studies reported statistical sig-
nificance without providing the exact p value. The simple error
of incorrectly rounding p values to zero or less than zero resulted
in the reporting of p values as zero in three articles and as less than
zero in one article, both of which are impossible.



Table 1
Reporting of Inferential Statistics and Effect Sizes
by Type of Test Conducted

Reported Reported
Inferential Effect
Statistic (n) Size (%)

Test Type n Yes % Yes %
Correlations 28 27 96 27 96
Univariate

t test 36 25 69 3 8

Paired t test 8 8 100 0 0

ANOVA 34 26 76 2 6

ANCOVA 8 6 75 1 13

Log-linear analysis 0 - -
Other parametric? 8 4 50 1 13
Nonparametric

Chi-square 25 21 84 0

Other nonparametric 9 7 78 1 11
Regressions

OLS/WLS 8 8 100 8 100

Multiple 17 13 76 16 94

Stepwise 4 3 75 3 75

Logistic 4 4 100 4 100

Multilogistic 1 1 100 1 100

HLM 9 9 100 8 89
Multivariate

MANOVA/ 10 9 90 1 10

MANCOVA/
Hotelling’s T2

CCA 2 1b 50 1 50

DDA/PDA 0 - -

Other multivariatec 6 4 67 3 50
Total 217 176 81 80 37

Note. Multiple tests were conducted within studies. OLS = ordinary least
squares; WLS = weighted least squares; HLM = hierarchical linear mod-
eling; CCA = canonical correlation analysis; DDA = descriptive discrim-
inant analysis; PDA = predictive discriminant analysis.

“The “other parametric” category consisted of the following: three
unidentified tests, one Fisher’s LSD test, one Scheffe test, one z test, and
two probit models.

One researcher discussed having conducted a CCA on the data but elab-
orated on why results from another analysis were reported.

“The “other multivariate” category consisted of one Wald'’s test of signif-
icance, one multivariate test, two Cox proportional hazard models, and
two SEMs.

Fifty-seven percent (7 =78) of the 138 studies referred to the
null-hypothesis test results with an a priori alpha as being “statis-
tically significant,” as recommended by Thompson (1996); oth-
ers (43%) simply used the term “significant,” which may more
easily be misinterpreted as meaning “important.” However, fur-
ther investigation indicated that in recent years researchers were
doing far better. From 1997 onward, the majority (72%) wrote
that their results were “statistically significant,” as compared with

44% before 1997.
Confidence Intervals and Effect Sizes

A scant 4% of the articles (n = 7) reported confidence intervals.
For better or worse, however, this dismally small figure is fully

consistent with the usage reported elsewhere in educational and
psychological research (Finch, Cumming, & Thomason, 2001;
Kieffer, Reese, & Thompson, 2001).

Thirty-nine percent of the cited articles (7 = 68) reported effect
sizes. However, a smaller number (i.e., 45 of these 68) also inter-
preted the reported effect sizes. Table 1 shows the testing procedures
and reporting practices of researchers by statistical test. If the
Pearson or Spearman rho correlations were conducted, effect sizes
were reported 96% of the time. The majority of researchers reported
effect sizes for regressions; however, researchers were inconsistent in
their reporting of effect sizes for other univariate, multivariate, and
nonparametric tests. Effect sizes were reported for 7% of univariate
tests, 28% of multivariate tests, 96% of correlations, 93% of regres-
sions, 13% of other parametric tests, and 3% of nonparametric tests.
Sixty-seven percent of the articles reporting effect sizes interpreted
them; however, interpretation was limited mostly to regressions and
correlations.

Validity and Reliability

There are several types of validity, including content, concurrent,
construct, and predictive (Crocker & Algina, 1986). The most com-
monly reported is construct validity. Several methods can be used
to examine construct validity, including correlations between mea-
sures of the construct, differentiation between groups, factor analy-
sis, multitrait-multimethod matrix (Crocker & Algina, 1986), and
structural equation modeling (SEM; Jéreskog, 1977; Kline, 2005).
In the present study, the use of SEM and factor analysis was coded.

One percent (7 = 2) of the cited articles conducted an SEM.
Six percent (n = 11) of the cited articles conducted a factor analy-
sis on the data in hand, with five reporting the rotation methods
and three reporting both the pattern and structure coefficients.
Thirteen percent (7 = 22) reported reliability for their data; nine
of those incorrectly attributed the reliability to the instrument.
As Wilkinson and the TFSI (1999), Thompson (2003), M. M.
Capraro et al. (2001), and others have emphasized, tests are 7oz
reliable; scores are, and reliability should routinely be reported for
the actual data being analyzed in a given study.

In addition, four studies used reliability induction where they
reported reliability estimates from previous studies without
explicitly comparing sample compositions from the present with
the prior studies. Three of these four incorrectly reported the
prior estimates of score reliability!

Pictorial Representations

Thirty-three percent (7 = 58) of the articles contained figures. The
figures took a great variety of forms, including a box-and-whisker
plot (1), regression/trend lines (6), bar graphs or histograms (30), line
graphs (13), and other figures (28).

Discussion

There is a circular dependency among research, policy, and doctoral
research training. Policy drives research, creating an ebb and flow
between uses of descriptive and causal designs in a given policy
arena. This ebb and flow between research designs, in turn, creates
a continuum of research foci across a range of courses and require-
ments for education researchers (R. M. Capraro & Thompson, in
press). The cycle becomes self-propagating because those trained
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during any given phase persist until the newly trained, who are edu-
cated under new policy, assume the mantle of leadership (R. M.
Capraro & Thompson, in press; Natriello, 2000). How researchers
are trained is influenced by policy; policy affects the research they
conduct; and subsequently, the research that is published influences
the policies that are made. For this reason, researchers must provide
sufficient information to enable educators to make well-informed
decisions, and Ph.D. programs must adequately prepare competent
researchers to conduct empirical research.

Adopting standards is one method of guiding research practices
and facilitating the production of high-quality research that can be
held up to scrutiny, used as a basis for future research, and, when
appropriate, replicated. Standards can also form the policy base for
the training and preparation of future researchers (AERA, 2006;
Aiken, West, & Millsap, 2008; Aiken, West, Sechrest, & Reno,
1990; Henson & Williams, 2006). Over the past decade, a consen-
sus on reporting practices has emerged (AERA, 2006; Wilkinson &
TESI, 1999). In the present study, we evaluated research reporting
practices in vetted teacher education literature and sought to iden-
tify deficiencies that need to be addressed in future work. These
results will serve as a benchmark to determine the impact of new
standards on the literature in our field.

Sample Description

One source of evidence recommended in the AERA (20006)
Standards is a description of the unit of study that includes, but is
not limited to, the number of participants and the characteristics
of the sample. Most studies reported sample size and sample
selection procedures. Demographics were provided in just over
half of the studies. Because the teacher population historically has
been and continues to be predominantly White and female, some
researchers may have felt that reporting demographics would not
add valuable information to their articles. We argue that, regard-
less of the lack of diversity in samples, sample demographics
should be reported because they enable readers to evaluate repre-
sentativeness and to understand which studies have similar sam-
ples or describe similar populations.

One method of determining sample representativeness is to
compare explicitly the sample with the population. In the present
set of studies, the majority (83%) did not compare sample char-
acteristics with those of their populations. This omission, like the
omission of demographics in general (40% of the studies did not
report demographics), limits the ability of readers to determine
representativeness and limits the ability of researchers to conduct
meaningful meta-analyses.

Score Validities and Reliabilities

Another source of evidence recommended in the AERA (2006)
Standards is reporting on data collection. In the present set of stud-
ies, surveys were the dominant mode for collecting data, but only
about half of the researcher-developed surveys were made available
(national surveys were usually available through the researching
agency). If a study is to be externally replicated, the instrument(s)
must be available. Zeichner (2005) noted that “many studies
reviewed in [Studying Teacher Education] provide no information
about how instruments used for data collection were developed”
(p. 741). Zeichner further noted that, when researchers develop
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and administer instruments but do not provide the instruments
and then fail to provide validity and reliability estimates for the data
in hand, this lack of information “necessarily weakens the claims
that researchers can make about the effects of what was examined”
(p. 741).

Multiple approaches exist for testing construct validity (e.g., cor-
relations between measures of the construct, differentiation between
groups, factor analysis, multitrait-multimethod matrix, SEM); how-
ever, in the present study, we limited our validity coding to SEM
and factor analysis (Crocker & Algina, 1986; Kline, 2005). As noted
by Henson and Roberts (2006), “Thanks to the advent of technol-
ogy, factor analysis is now frequently employed in both measure-
ment and substantive research” (p. 394). A potential danger is the
ease with which factor analysis results can be produced by misguided
novice researchers who do not understand that a factor analysis con-
sists of more than using the default options in a statistical package
but, rather, “involves a linear sequence of decisions each involving
a menu of several available choices” (Thompson, 2004, p. 27). To
enable readers to determine the appropriateness of the methods used
and to evaluate the findings, factor analysis methods and results
need to be reported in detail. In the present set of articles, validity
estimates were, for the most part, not reported. The inadequate use
of SEM and factor analysis suggests that Ph.D. graduates entering
the research field may not be sufficiently competent to conduct con-
firmatory factor analysis, exploratory factor analysis, or SEM
(Henson & Williams, 20006).

In general, reliability coefficients also were not reported for the
darta in hand, and almost half of the studies that did report relia-
bility estimates for their data or from previous studies incorrectly
described reliability as being a function of the test. Reliability is
inherently related to the sample and therefore should always be
reported for the data in hand (cf. Thompson, 2003; Wilkinson
& TFSI, 1999). Reliability affects the ability to detect both sta-
tistical significance and noteworthy effect sizes. Failure to report
reliability coefficients may lead to misinterpretations, and stud-
ies may be conducted that cannot produce noteworthy effect sizes

(Thompson, 1994, 2003). According to Reinhardt (1996),

Reliability is critical in detecting effects in substantive research. For
example, if a dependent variable is measured such that scores are
perfectly unreliable, the effect size in the study will unavoidably be
zero, and the results will not be statistically significant at any sam-
ple size, including an incredibly large one. (p. 3)

Effect Sizes

According to Thompson (2000), “All parametric statistical analy-
ses are special cases within a single general linear model (GLM)
family” (p. 262), and all methods are correlational in nature and
yield variance-accounted-for effect size estimates. Effect sizes
should be reported for both statistically significant and statisti-
cally nonsignificant results (AERA, 2006; Wilkinson & TFSI,
1999). The majority of the studies conducted univariate or non-
parametric tests without including effect sizes.

Not reporting effects can be detrimental. An infinitesimal p value
does not make the effect magnitude important. And for large
enough sample sizes, even diminutive effect sizes will be statistically
significant and the nil null will be rejected (R. M. Capraro, 2006;



Thompson, 2006, 2007). Two studies with different sample sizes
can have the same effect size with one indicating statistically signif-
icant results and the other having statistically nonsignificant results.
Therefore, a requisite power analysis should be conducted before
beginning a study. The issue is that without sufficient sample size,
given an anticipated effect, one cannot be sure whether the statisti-
cally nonsignificant result is just an artifact of sample size (Cohen,
1992).

Reporting effect sizes contextualizes the impact of the treat-
ment (Thompson, 2007). In the present review of research,
except for cases of regressions and correlations, researchers infre-
quently reported effect sizes. Our results corroborated Kirk’s
(1996) findings that researchers most frequently reported
effect sizes commonly produced by statistical packages such as
“variance-accounted-for” effect size estimates and &2. Hence we
cannot discern whether researchers conducting regressions typi-
cally understand effect sizes or are merely reporting the informa-
tion routinely provided by the statistical package.

Means and Standard Deviations

In addition to reporting effect sizes, both means and standard devi-
ations should be reported. Reporting descriptive statistics is advo-
cated by the AERA (2006) Standards. Although 65% of the
present set of studies reported means, a third of those did not report
both means and standard deviations. Therefore, it was not evident
that the researchers understood the value of quantifying the qual-
ity of the mean by characterizing the score spread of the data.

Statistical Procedures

Almost all of the researchers identified the statistical analyses that
they had conducted (98%), and multiple NHSST analyses were
often conducted within a single study. Statistical procedures are
important, but we do not want to neglect the importance of
(a) knowing when to use the appropriate procedures (Quilici &
Mayer, 1996) and (b) the theoretical framework determining the
variables and the appropriate analytic techniques (Pedhazur,
1997). As recommended in the AERA (2006) Standards,

Reporting should clearly state what statistical analyses were conducted
and the appropriateness of the statistical rests, linking them to the logic
of design and analysis and describing them in enough detail that they
could be replicated by a competent data analyst. (p. 37)

In the present study, findings presented in Table 1 show that
ANOVAEs;,  tests, and regressions were the most commonly con-
ducted tests. These results are similar to Kirk’s (1996) review of lit-
erature, and they corroborate findings that Ph.D. graduates have
been entering the field more comfortable using regressions and
ANOVAs than any other statistical methods (Aiken et al., 2008;
Aiken et al., 1990; Henson & Williams, 2006). Statistically signif-
icant MANOVAs should be followed by a multivariate post hoc
method, such as the use of descriptive discriminant analysis (Enders,
2003; Huberty, 1994) and the Roy-Bose simultaneous confidence
intervals (Stevens, 2002). Some researchers have advocated post hoc
ANOVAs with Bonferroni corrections following statistically signif-
icant MANOVAs (Stevens, 2002); however, if the nature of the
problem is multivariate, then using univariate post hoc analyses to

explore results yields noncommensurate results that are logically
apples to oranges (Enders, 2003). Eighty-three percent of the sta-
tistically significant MANOVAs were followed by a post hoc uni-
variate (ANOVA) analysis. Thus the findings in the present study
support Enders’s statement that, “despite the clear message from the
methodological literature, multiple univariate tests are still the pre-
dominant method for examining group differences following a sig-
nificant MANOVA” (p. 41).

Exact p values. Fewer than half (38%) of the studies for which
the authors had conducted statistical analyses reported exact
 values, although such reporting is required by the APA (2001)
Publication Manual. In addition, three researchers incorrectly
reported p as zero, and one incorrectly reported p as less than .000
(researchers should not round p values to zero and then report
p values as being equal to—or less than—zero).

Statistically significant. A change in reporting practices occurred
after 1996, suggesting that discussions about those practices did
affect subsequent published literature (cf. Cohen, 1990, 1994;
Kirk, 1996; Schmidt, 1996; Thompson, 1996; Wilkinson &
TESL, 1999). Differentiating between the terms significant and sta-
tistically significant is important. The latter indicates that a null
hypothesis test was conducted and that pjeuaed Was less than the a
priori alpha level. In contrast, the term significant wrongly implies
to at least some readers that results are noteworthy or replicable.
Therefore, the language we use should be precise and avoid ambi-
guity so that a wider audience can more easily access our evidence
base. Because statistical significance testing is dependent on sam-
ple size and does not evaluate result importance or replicability,
researchers conducting null-hypothesis testing should be reporting
confidence intervals (AERA, 2006; Thompson, 1996).

Confidence Intervals

Confidence intervals are very important tools of results descrip-
tion, measuring “how sure” we are of our results (M. M. Capraro,
2005). Yet only 4% of the cited articles reported confidence inter-
vals. Some researchers think that confidence intervals are just
another method for testing statistical significance (Knapp &
Sawilowsky, 2001). A difference between confidence intervals
and NHSST lies in the fact that confidence intervals can be con-
structed even without formulating a null hypothesis (Thompson,
2006). As stated by Wilkinson and the TFSI (1999), “It is hard
to imagine a situation in which a dichotomous accept-reject decision
is better than reporting an actual p value or, better still, a confidence
interval” (p. 599). Confidence intervals across studies tell us how
accurately and consistently effects operate over time. The APA
Task Force suggested that confidence intervals should a/ways be
reported (Wilkinson & TESI, 1999), and the APA Publication
Manual (2001) called confidence intervals “the best reporting
strategy” (p. 22).

Pictorial Representations

Another way to provide sufficient information is to include pic-
torial representations of results (Wilkinson & TEFSI, 1999).
Thirty-three percent of the articles contained figures, but these
were limited mainly to bar graphs, histograms, or circle graphs.
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Box-and-whisker plots were reported in only one study. Visual
representations are important because they can aid in the detec-
tion of trends within data and help identify outliers and score
clusters (Billstein, Libeskind, & Lott, 2007; Hinkle, Wiersma, &
Jurs, 1998; Thompson, 2006).

The development of technology has facilitated our ability to
graphically inspect and report data, and graphics are relatively
easy to create with modern statistical software packages. Although
at least a third of the researchers understood the value of visual
representations, the fact that only one used the box-and-whisker
plots suggests that people may not understand the amount of
information that such plots can display. Box-and-whisker plots
display (a) dispersion of scores, (b) median values, and (c) out-
liers, all in one accessible figure. Hence researchers can easily
compare groups, view the spread of data, and identify the impact
of outliers on results.

Conclusions

To enable educators to make well-informed decisions, researchers
have the responsibility of ensuring that methodologies are appro-
priate, that results and conclusions are justified (i.e., warranted),
and that the development, implementation, and analysis leading to
the research findings are clear (i.c., transparent). Education research
has made progress, but there is still room for improvement in the
quantitative literature in teacher education. Adhering to the two
overarching principles on which the AERA (2006) Standards were
based—"the sufficiency of the warrants and the transparency of the
report” (p. 33)—will further “AERA’s broader educational mission
to advance high-quality research in education and to foster excel-

lence in reporting on empirical research” (p. 33).

The findings from the present study indicate that (a) effect
sizes, (b) confidence intervals, and (c) reliability and validity coef-
ficients are lacking from many study reports. The current review
of literature supports the notion that deficits in doctoral prepa-
ration are reflected in research practices. Areas of methodology
that were lacking in graduate programs identified by Aiken et al.
(2008), R. M. Capraro and Thompson (in press), and Henson
and Williams (2006) mean that some researchers may not be fully
trained to conduct research that honors the precepts of contem-
porary standards. One possible solution is for journal editors to
emphasize clearly these three expectations for reports in AERA
publications (AERA, 2006). With the recognition that effect sizes
are important, we can hope that the inclusion of effect sizes will
finally become a standard practice in future publications.

Researchers also need to understand the importance of pro-
viding instruments, comparing characteristics of the sample with
the population, and investigating result replicability. In accor-
dance with research recommendations, researchers ought to dif-
ferentiate between “significant” and “statistically significant”
results by (a) using the word significant only to refer to NHSST
results and then (b) always using both words in the phrase szatis-
tically significant.

As noted by Zeichner (2005), despite the problems with the
extant evidence base that have been identified, “there is reason to
be optimistic about the future” (p. 755). Recommendations for
improvements include providing “more detailed guidance to
reviewers of research in the major peer-reviewed journals in
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teacher education” (p. 756). In the present study, we have sought
to aid in addressing areas of statistical reporting practices that can
be improved. The implementation of the AERA (2006) Standards
and an awareness of contemporary analytic expectations will
improve education research and ensure that high-quality research
is produced and published. Our findings suggest that schools of
education and professional organizations together need to promote
awareness among education researchers regarding the importance
of effective reporting practices. Our findings can also serve as a
benchmark for determining the future impact of the recent stan-
dards on research reporting over the long term.
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APPENDIX

Each article was dichotomously coded for reporting practices on items listed below. Each test listed had a different column. To identify
reporting of inferential statistics, the test conducted was coded as either 1 = reported inferential statistic or O = did not report inferential
statistic. If the test was not conducted, the test category was left blank.

Sample demographics (ethnicity, gender, age)

Comparison of sample to population (ethnicity, gender, age, other characteristics)
Method of participant selection

Use of national data set

Use of survey (results based on survey, survey conducted by researcher, survey available)
Factor analysis (rotation method, pattern/structure coefficients)

Reporting on reliability (data in hand, reliability of other studies, incorrectly reported reliability as the reliability of the test)
Means and standard deviations/variance

Effect size (interpreted, reported)

Confidence interval

Information needed for replication (cross-validation, bootstrap, jackknife)

Exact p value

Statistical significance (stated)

Figures (type of figure)

Test conducted: ANOVA, ANCOVA, t test, paired t test, correlation analysis, multiple regression, stepwise regression, HLM, OLS,
multilogistic regression, commonality analysis, cross-tabs, chi-square, correlations, MANOVA, post hoc ANOVAS, MANCOVA, DDA
or PDA, log-linear analysis, nonparametric test (specify), parametric test (specify)

Note. HLM = hierarchical linear modeling; OLS = ordinary least squares; DDA = descriptive discriminant analysis; PDA = predictive discriminant analysis.
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