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ABSTRACT

Background: The validity and reliability of research outputs are important elements of the research trail. They drive
accuracy, transparency, and minimize researcher biases, contributing to rigor and dependability. This paper
reviews the frequency of published articles reporting the psychometric properties of the scales/subscales
employed in educational research.

Methods: We conducted a systematic review of psychometric properties in educational research papers published
between 2010 and 2020 from 15 education-related journals. In our search, we included quantitative studies with
primary data. The methodological quality assessment was performed using trained reviewers. The search was
conducted using PRISMA 2020 to identify, screen eligible papers for inclusion. The extracted was analyzed using
SPSS v25 while reported and interpreted in descriptive statistics.

Findings: We extracted 763 papers published between 2010 and 2020 from 15 education-related journals. More than
half of the articles reviewed did not report either validity (n=456 out of 763, 59.8%) or reliability (n=400, out of 763,
52.4%) statistic. For those reporting either validity or reliability, the alpha coefficient was the most widely used
statistic to establish reliability (n=185, 50.9%) and correlation coefficient was frequently reported (n=219, 71.3%) for
validity.

Conclusions: The paper concluded that to produce dependable conclusions and recommendations in educational
research, it is imperative for researchers to pursue psychometric properties to ground their findings and take-

home learning.
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INTRODUCTION

Educational measurement using validity and reliability plays a
crucial role in the social sciences (Barry et al., 2014; Mohajan, 2017).
Specifically, educational researchers and practitioners often develop,
adapt, or adopt surveys/scales to quantify and measure pertinent
participant characteristics (e.g., cognitive, behavioral, emotional,
classroom factors, assessment issues, and psychological factors). It is
therefore vital for one to note that the integrity of these measurements
is critical to the derivation of sound research conclusions (Barry et al.,
2014; Bull et al., 2019). Nevertheless, in order to draw accurate
conclusions based on survey data or scale, there is the need for a certain
level of expertise. Two issues, in particular, are intrinsically tied to
interpreting measurement results from surveys: validity and reliability
(Corbett et al., 2015; Hogan & Agnello, 2004).

In educational research and allied field (e.g like psychology, nursing,
and counselling), it is asserted that validity and reliability are the two

most important and fundamental features in the evaluation of any
measurement instrument or tool for quality research (Kimberlin &
Winterstein, 2008). In essence, the evidence of validity and reliability
are rudiments to assure the integrity and quality of a measuring
instrument (Flake et al., 2017; Kimberlin & Winterstein, 2008). Forza
(2002) adds that without assessing reliability and validity of research
instrument, it will be difficult to describe the extent of measurement
errors and ascertain any theoretical relationships among the concepts
being studied.

Validity is generally described as the extent to which an instrument
measures what it asserts to measure (Blumberg et al., 2005; Plake &
Wise, 2014). Put differently, validity is the degree to which the results
are ‘truthful’. Validity allows us to establish whether the results obtained
meet all of the requirements of the scientific research method. Indeed,
some scholars view validity as a “compulsory” requirement of the
scientific endeavour (Oliver, 2010). These descriptions more mimics
the validation process in quantitative studies. In qualitative research,
validity is seen as trustworthiness, utility, and dependability (Liang et
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al., 2014; Zohrabi, 2013). In this context, validity connotes scrupulous
compliance to a particular research paradigm (e.g., grounded theory and

phenomenology) during the process of generating research findings.

On the other hand, reliability can be explained as a measurement
that supplies consistent results in several occasions (Blumberg et al.,
2005; Twycross & Shields, 2004). Reliability measures consistency,
precision, repeatability, and trustworthiness of a research (Campos et
al., 2017; Chakrabartty, 2013; Squires et al., 2011; Yarnold, 2014). It
indicates the extent to which it is without bias (error free); and hence,
insures consistent measurement across time and the items in an
instrument (the observed scores). Some qualitative researchers use the

term ‘dependability’ instead of reliability.

Considering the multidimensionality nature of research and its
implications, it is important that issues of how psychometric properties
in educational research are reported in studies should be given the
needed attention. In this regard, a study to reveal the significant of
psychometric properties in studies appears very relevant and needed to
measure the accuracy of research findings. To this end, it becomes
necessary to conduct a systematic review for evaluating the
psychometric properties of scales/instruments that measure the
accuracy, transparency and dependability of research findings published
on research journals. Specifically, the study rides on finding out the
frequency of validity and reliability reporting practices by author in the
selected publication houses, also the study sought to assessed the most
frequently reported types of validity and associated statistics in studies
and finally, the study examined the frequency of reported types of

reliability and associated statistics in educational related studies.

METHODS

Study Selection (Inclusion & Exclusion Criteria)

The Preferred Reporting Items for Systematic Review and Meta-
analysis (PRISMA) 2020 statement guided the methodology and
reporting of this systematic review. 15 journals in educational research
from five publishing houses were sampled: SAGE Publications,
Springer, Elsevier, Multidisciplinary Digital Publishing Institute
(MDPI) Journals, and Francis & Taylor. The data were extracted from
published articles only from the five selected publication houses. We
searched the method sections of the accessed papers that guided the
inclusion criteria. The inclusion criteria were based on quantitative
study, collected primary data, and published between 2010 and 2020.
Mixed method studies were included, but only the quantitative portion
was examined for this investigation. However, we excluded letters to
editor, commentaries, and conceptual and/or theoretical studies. Each
of the author independently reviewed the papers that were included in

the final sample.

The selected studies involved human subjects, and collected
primary data on experience, perpetration, or response to educational
issues across the globe. Furthermore, we included observational studies
(e.g., cross-sectional studies, cohort studies, and case-control studies).
We were guided by how validity and reliability are used as a
psychometric property in reporting. We assessed relevance based on
title and abstract. Secondary reviewers randomly conducted relevancy
check for 10% of studies we (primary reviewers) considered “cannot
determine”. The discrepancies on relevancy of the articles between
primary and secondary reviewer were noted and discussed by the entire
team and consensus agreement was reached.

Data Extraction, Quality Assessment & Data Analysis
Procedure

To extract the data, the eligible articles went through a standardized
data extraction and quality assessment process. The data extraction
form was refined during the extraction of the first few articles to ensure
that the forms were comprehensive. We extracted descriptive
characteristics of the sample from each quantitative. Extracted data
from eligible studies were compiled using the guidelines of PRISMA.
To ascertain this, each reviewer assessed to find out if articles provided
validity and reliability statistics in the analysis or methodology or in the
literature. Again, the reviewers checked if the statistics or the
psychometric properties were from a previous administration of the
instrument or the current sample. Again, we assessed the authenticity
of the validity and reliability statistic and how they were reported or
estimated by authors in various studies. Consequently, the third
reviewer compiled results by importing data into the Statistical Package
for Social Sciences (SPSS) v25 and conducted data validation for data
entry and coding errors. This was done by recording all the string
variables and verifying accuracy of all the entered data. How the data
were extracted from the publications house is represented in the
PRISMA flow chat in Figure 1. Figure 1 presents the PRISMA flow
chat of how the data was extracted from the journals database.

These quality assessment methods by collective reviewers helped in
ensuring the reduction of bias by gaining some level of accuracy and
transparency. The results reported in this study are based on a final
sample (n=763) published articles from 15 journals from five
publication houses. This sample is a comprehensive representation of
the articles that are related to educational research, straddling a total of
25 volumes across 10 distinct years (2010-2020). The obtained data
were cleaned and processed using the SPSS v25 and analyzed using
descriptive statistics (frequencies and percentages).

FINDINGS

The analysis of the paper of the was based on 763 published articles
gathered from five major publication houses (this included: SAGE
Publications, Springer, Elsevier, MDP], and Francis & Taylor). Table 1
presents the results of number of articles (n=763) and validity and
reliability reporting by the selected publication companies. The results
present the analysis under three themes. The reviewers looked at the
number of articles and validity and reliability reporting by the selected
journals (Table 1). As presented in Table 1, generally, the results
suggest that most of the articles published in the five (n=5) selected
publications houses were not reporting either validity (n=456, 59.8%)
or reliability (n=400, 52.4%). For example, for studies published in
SAGE, the results show that, most of the articles were not reporting
validity (n=95, 60.1% out of a sample 158). Those who reported validity
were few (n=63, 39.9% out of a sample of 158). On reliability, it was
evident that, majority of the articles were not placing much emphasis
reliability in their studies (n=83, 52.5%, out of a sample of 158).

Similarly, from the Springer, it was found that more than half of the
articles were not validity in their studies (n=110, 58.2%, out of a sample
of 189). On reliability, contrary evidences were recounted as it was
found that mores half (n=105, 55.6%, out of a sample of 189) of the
papers published in the Springer reported reliability in their study.
Ultimately, this percentage recorded in Springer articles did not have

any significant impact when all the papers are reviewed holistically.
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Figure 1. PRISMA 2020 detailed flow diagram guideline for systematic review steps

Table 1. Frequency of validity & reliability reporting practices by authors in the selected publication houses

Validity (v)

Reliability (r)

Publications houses

Total sample (n, %)

Reported (n, %)

Not reported (n, %)

Reported (n, %)

Not reported (n, %)

(n=95, 60.1%, >50)

(n=75, 47.5%, <50)

n=83, 52.5%, >50)

(n=110, 58.2%, >50)

(n=105, 55.6%, >50)

n=84, 44.4%, <50)

(n=86, 65.1%, >50)

(n=62, 46.9%, <50)

(n=91, 61.1%, >50)

(n=57, 38.1%, <50)

n=92, 61.7%, >50)

(n=74, 54.8%, >50)

(n=64, 47.4%, <50)

(
(
(n=70, 53.1%, >50)
(
(

n=71, 52.6%, >50)

SAGE publications (n=158, 20.7%) (n=63, 39.9%, <50
Springer (n=189, 24.8%) (n=79, 41.7%, <50)
Elsevier (n=132,17.3%) (n=46, 34.8%, <50)
MDPI journals (n=149, 19.5%) (n=58, 38.9%, <50)
Francis & Taylor (n=135, 17.7%) (n=61, 45.2%, <50
Total 763 (0=307, 40.2%)

(n=456, 59.8%)

(n=363, 47.6%)

(n=400, 52.4%)

Note. Analysis of extracted data from publication house database, Key-n=sample, %-percentage

With respect to studies published in Elsevier, it was found that
majority of the reviewed articles did not report on validity (n=86,
65.1%, out of a sample of 132). Similar findings were accrued in respect
to the review on reliability as it was found that more than half of the
papers (n=70, 53.1%, out of a sample of 132) from Elsevier did not
report reliability in their study. For studies published in MDP], it was
found that majority of the papers (n=74, 54.8%, out of a sample of 149)
were silent on validity. Comparable results were recounted on the
issues of reliability as most of the papers from MDPI journals failed to
report on reliability (n=92, 61.7%, out of a sample of 149). Finally, it
was found that most of the authors publishing in Francis & Taylor failed
to report on validity in their studies (n=74, 54.8%, out of a sample of
135). On reliability, similar evidence was established on reliability as
more than half of the papers were stillness on reliability (n=71, 52.6%,
out of a sample of 135).

Table 2 depicts the type of validity components reported in the

selected articles. The components were categorized under content

construct, face, predictive, criterion, and multiple types of validity.

From Table 2, the results suggest that most of the most of the
articles were falling on pilot testing to report the validity results (n=124,
40.4% out of 307 articles). Among all the sub-components under
content validity. Cognitive interviews were least reported (n=37, 12.1%
out of 307 articles). Dwelling on the construct validity, it was found that
most of the papers focused on correlation coefficient to report their
validity results (n=159, 51.0% out of 307 articles). Chi-square test as a
means to report validity was the least (n=53, 17.3% out of 307 articles).

For those works that reported on face validity, it was found that
more than half of the articles were using expert panel assessment to
validate their instruments (n=209, 68.1% out of 307 articles). Those
which used factor analysis were the slightest (n=48, 15.6% out of 307
articles). We again reviewed on predictive validity and the results
showed that most of the articles were concentrating on correlation
coefficient to report their predictive validity (n=219, 71.3% out of 307
articles). Logistic regression was less used in the articles to report on
predictive validity (n=90, 29.3% out of 307 articles).
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Table 2. Most frequently reported validity types & associated statistics

Table 3. Most frequently reported reliability types & associated statistics

Validity components n % Rank order Reported reliability type n % Rank order
Content validity Internal consistency
Expert panel assessment 58 18.9 31 Alpha coefficient 185 50.9 1%
Pilot testing 124 40.4 1% Correlation coefficient 154 42.2 ond
Literature review 88 28.7 ond Kappa coefficient 24 6.61 31
Cognitive interviews 37 12.1 4th Interobserver/interrater
Construct validity Kappa coefficient 65 17.9 o
Factor analysis 95 31.0 ond Alpha coefficient 298 81.5 1%
Correlation coefficient 159 51.0 1 Test/re-test
Chi square 53 17.3 3rd Alpha coefficient 196 53.9 1%
Face validity Correlation coefficient 114 31.4 o
Correlation coefficient 50 16.3 i Kappa coefficient 53 14.6 3™
Expert panel assessment 209 68.1 1% Parallel form of reliability
Factor analysis 48 15.6 3rd Alpha coefficient 223 61.4 1%
Predictive validity Correlation coefficient 140 38.6 o
Correlation coefficient 219 71.3 1 Multiple (combination) types of reliability reported
Logistic regression 90 293 ond Correlation & alpha coefficient 313 86.2 ™
Criterion validity Kappa & correlation coefficient 21 5.79 31
Correlation coefficient 199 64.8 I Alpha coefficient & Kappa coefficient 29 7.99 ond
Factor analysis 108 35.2 2 Note. n=363 (363 is based on the confirmed reported validity results in Table 1)
Multiple types of validity reported
Content & face validit 102 33.2 1~ L . L
1ty - — sample of 363). In the combination of the associated statistics, it was
Expert panel assessment & literature 98 31.9 2 . . .
— = found that most of the authors syndicate correlation coefficient and
Content & construct validity 57 18.6 3
. . . -, B o
Factor analysis & logistics =0 163 40 Alpha coefficient to estimated their reliability (n=313, 86.2%, out of a

Note. n=307 (307 is based on the confirmed reported validity results in Table 1)

The next component that was assessed and reviewed is criterion
validity. In this component, it was found that correlation coefficient was
highly used to report on validity results in the articles (n=199, 64.8%
out of 307 articles). Generally, factor analysis is least reported in almost
all the articles (n=108, 35.2% out of 307 articles). In looking at the
combine effects (multiple types of validity reported), it was appreciated
that most of the authors used or combine content and face validity in
their report (n=102, 33.2% out of 307 articles). Factor analysis and
logistics was least reported in all reviewed articles (n=50, 16.3% out of
307 articles).

Finally, the most frequently reported types of reliability and
associated statistic is reported in Table 3. In Table 3, the reviewed was
guided by five associated statistics for obtaining reliability. These are
internal consistency, interobserver/interrater, test-retest, parallel form
of reliability and multiple (combination) types of reliability reported.
Reviewing on internal consistency, it was found that most of the articles
were reporting on Alpha coefficient to establish their reliability (n=185,
50.9%, out of a sample of 363). Kappa coefficient was least reported
(n=24, 6.61%, out of a sample of 363).

Mirroring to how interobserver/interrater was reported in studies,
it was found that Alpha coefficient was highly reported (n=298, 81.5%,
out of a sample of 363). Kappa coefficient (n=65, 17.9 %, out of a sample
of 363) was least reported. In relation to test-retest, it was revealed that
alpha coefficient was dominating in all the articles 763 across the five
(5) selected publication houses (n=196, 53.9%, out of a sample of 363).
In terms of test-retest, kappa coefficient was least reported in the studies
(n=53, 14.6%, out of a sample of 363).

In assessing the parallel form of reliability, it was found that most
of the articles were reporting Alpha coefficient when the authors want
to establish parallel form of reliability (n=223, 61.4%, out of a sample of
363). In furtherance to the above, it was found that correlation

coefficient was least reported in the articles (n=140, 38.6%, out of a

sample of 363). Very few of them were merging Alpha coefficient and
kappa coefficient to estimate or determine their reliability statistic
(n=29, 7.99%, out of a sample of 363).

DISCUSSION

The study reviewed psychometric properties reporting practices
among published studies in educational related fields. Riding on the
work of Bannigan and Watson (2009), it was opined that at one level,
the concepts of reliability and validity are relatively easy to understand
nevertheless, when it comes to translating this into the reality of
psychometrics in research, where concepts are not tangible and
standards are scarce then it becomes less easy to understand and, in fact,
quite complex. Based on the postulation from Bannigan and Watson
(2009), the study tried to determine the frequency with which published
articles appearing in high impact journals report the psychometric
properties of the scales/subscales employed and also, to outline the
methods or associated statistics to determine the reliability and validity
estimate or statistic.

The study revealed that the most published article in education
discipline appear not to give the needed attention to validity and
reliability. Explicitly, it was evident that most scholarly articles are
failing to report either validity (n=456 out of 763, 59.8%) or reliability
(n=400, out of 763, 52.4%) statistics. Again, for those reporting either
validity or reliability, the Alpha coefficient was the most widely used
statistic to establish reliability (n=185, 50.9%) and correlation
coefficient was frequently reported (n=219, 71.3%) for validity.

The evidences obtained from the study lend empirical support to
related works on how psychometric properties are reported in studies.
To be specific, in the work of Barry et al. (2011), they asserted that
researchers have frequently noted the need of assessing and reporting
measures of reliability and validity with each administration of a
most researchers recurrently fail to

survey/scale. However,

acknowledge the psychometric properties of validity and reliability in
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their studies. Again, the results from this study share similar findings
with the study of Adams et al. (2014) and Singh (2014), which reported
in their study that out of 967 published articles, spanning seven
prominent health education and behavior journals between 2007 and
2010, an exceedingly high percentage failed to report either validity
(ranging from 40% to 93%) or reliability (ranging from 35% to 80%)

statistics in the selected studies.

In furtherance to the above, the results from this study concur with
the work of Squires et al. (2011) who found in their study that reliability
was least reported (33%) in many studies. They further asserted that
internal consistency (Cronbach’s alpha) reliability was reported in 31
studies; values exceeded 0.70 in 29 studies. Their study further indicated
that test-retest reliability was reported in three studies with Pearson’s r
coefficients >0.80. No validity information was reported for 12 of the
60 measures. According to their study, the remaining 48 measures were
classified into a three-level validity hierarchy according to the number
of validity sources reported in 50% or more of the studies using the
measure. Level one measures (n=6) reported evidence from any three
(out of four possible) standards validity sources (which, in the case of
single item measures, was all applicable validity sources). Level two
measures (n=16) had evidence from any two validity sources, and level

three measures (n=26) from only one validity source.

In some previous review like the work of Bolarinwa (2015),
Estabrooks et al. (2003), and Tavakol and Dennick (2011), similar
evidences were accrued. These studies were conducted within the same
umbrella of finding out the authors report psychometric properties in
their studies. Generally, these studies found that most studies lack
significant psychometric assessment of used instruments. These studies
further stated that over half of the studies in their review did not
mention validity or reliability in their report.

Relatedly, we see that oversight (either internal or not internal) is
very troubling and disturbing in research works. In essence, most
researchers failing to report these important psychometric properties,
suggest that most of the researchers might be making or reporting
erroneous conclusions and recommendations. In other words, Barry et
al. (2014) put it this way that by not ensuring the instruments employed
in a given study were able to produce accurate and consistent scores,
researchers cannot be certain they actually measured the behaviours
and/or constructs reported. To this end, it is highly possible that
researchers may be unknowingly measuring something entirely
different construct than originally intended construct to be measured
(Adams et al., 2014; Moana-Filho et al., 2017).

The results further corroborate with the work of Mahmood (2017).
The purpose of Mahmood’s (2017) was to present the results of a review
of the evidence on psychometric properties of information literacy
tests. The study found that the most commonly used psychometric
analysis included content validity, discrimination validity and internal
consistent reliability. Similar to the present study, it was found that
Alpha coefficient was the most widely used statistic to establish
reliability (n=185, 50.9%) and correlation coefficient was frequently
reported (n=219, 71.3%) for validity.

Relatedly, our study shares common findings with the study of Bull
et al. (2019). The main purpose of their study was to identify Patient-
Reported Experience Measures (PREMs), assess the reporting nature of
validity and reliability, and assess any bias in the study design of PREM
validity and reliability testing. The study found that priority was given

to some psychometric properties than other. For example, internal

consistency (n=58, 65.2%), structural validity (n=49, 55.1%), and
content validity (n=34, 38.2%) were the most frequently reported
validity and reliability tests in the sampled studies.

Inferring from the Standards for Educational and Psychological
Testing (SEPT, 2014) for reporting validity and reliability in research,
it is asserted that researchers should set forth clearly how instrument
scores are intended to be interpreted and consequently used in their
studies. The population (s) for which an instrument is intended should
be delimited clearly, and the construct or constructs that the instrument
is intended to assess should be described clearly to readers in studies. In
reporting the psychometric in studies, the standard postulates that
statements about validity should refer to particular interpretations and
consequent uses. The work of Johnson et al. (2017) and Robson (2011)
also gave credence to these characteristics of reporting validity and

reliability in studies.

Although, in the study of Barry et al. (2014), it was argued that
reporting validity measures is less essential when employing well-
known scales that have been thoroughly tested with similar populations
previously, they further counted the argument that it is always the best
practice to report validity with newly created scales. The study of
Adams et al. (2014), Barry et al. (2014), Hall et al. (1988), Hogan and
Agnello (2004), Linn (2011), and Mohamad et al. (2015) reported
similar findings in their reviews. Most of these studies asserted that
consistently, many authors fail to give priority to psychometric
properties in their studies. Common among the studies, it was
concluded that even studies that report psychometric properties are
only limiting themselves to Alpha coefficient/internal consistency

reliability and correlation coefficient for validity.

Another striking and revealing findings of this study was when we
noticed the disproportionate reporting practices between validity and
reliability statistics in the reviewed articles. In the studies where
psychometric properties were reported, there was disparities among the
twice concepts. Interestingly, most of the articles appeared to have
exhibited a tendency to report reliability over validity. This finding
strongly supports a by study of Adams et al. (2014) who averred that a
vast majority of the 967 articles exhibited a propensity to report
reliability over validity.

Limitations

In this study, although, rigorous and comprehensive methods were
used for the review, there are some study limitations that need to be
reported. In the first place, while we reviewed articles, we did not search
all grey literature sources and this might have accrued to some elements
of bias. Also, our decision to exclude articles that are not related to
education may be responsible for the limited number of articles
sampling reporting validity and reliability. Again, studies published in
other languages other than English were excluded from the review.
Consequently, there may have been some relevant findings regarding
the reporting practices of psychometric properties that are not captured
in this review.

Finally, authors of included studies were not contacted therefore
some information regarding psychometric properties of their studies
may have been overlooked. To this end, a future review examining the
psychometric properties of self-report measures that covers many

discipline and languages would therefore be a fruitful avenue of inquiry.
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CONCLUSIONS

Guided by literature, we must emphasize that a systematic review
involves a critical and reproducible summary of the results of the
available publications on a particular topic or clinical question. In all,
the accumulated findings from the review suggest that most authors
even though publishing in high profile journals appears to be relegating
validity and reliability to the background. This gives the impression that
current practices of not reporting validity and reliability does not
mirror recommended testing practices in education research. From the
review, we could infer that practice of reporting psychometric
properties (validity and reliability) is currently underrepresented in the
literature. In this regard, our findings point to the need for reporting of
psychometric properties to be explicitly outlined as a requirement for
publications. This will ensure that the practice becomes conventional
for educational researchers publishing works that are related to
educational measurement. To this end, it is essential to note that for
researchers in education to maximize the utility and applicability of
their findings for theory and practice, they must appraise and estimate
the psychometric properties of their instrument employed. The neglect
to this advice on psychometric properties of validity and reliability
suggest that it is possible that the overall efforts of many researchers
will be in vain. This is to mean that limited funds may be unnecessarily
wasted on studies that are not valid and for that matter not reliable, and
in essence, policies and decisions may be informed by inaccurate data

and recommendations.
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