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Abstract

The goal developing a new research tool is to ensure that the measurement tool has a high level of external validity to be
generalizable and have a broader reach and also is highly reliable and able to consistently gather the same result. Researchers
need to determine the validity and reliability of each assessment to ensure that they are not misleading their readers and the
data can be trusted based on statistical evidence to support their conclusions. Reliability is the ability of consistency of the
results over multiple tests. This process can be calculated by determining various measurements such as test-retest reliability,
parallel-form reliability, split-half reliability by calculating a correlation coefficient or a t-test. Validity is the extent in which a
test will measure what is said to test, which can be established by looking and measuring face validity, content validity,
criterion-related validity, and construct validity. Validity can be established by using various experts to determine if a test is
clear and relevant using a tool such as content validity index. If statistically reliability and validity is established, the research

will increase the impact on the research and generalizability can be established.
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1. Introduction

Psychological assessment tools are created to use as a way
for researchers to gather and integrate related data. An effec-
tive assessment tool can be used for the purpose of making a
psychological evaluation or evaluating the validity and relia-
bility of hypothesis being tested through a means of a devic-
es or procedures designed to obtain a sample of behavior [3]
The choice and design of a psychological tests and other
tools of assessment will differ in terms of content, format,
administration procedures, scoring and interpretation proce-
dures, and technical quality [3]. With the implementation of
a new or existing assessment tool it should continually be
evaluated to ensure that a high level of validity and reliability
are being maintained to ensure the effectiveness of the cho-
sen evaluation tool.

2. Use of Reliability and Validity

The goal of any tool being used in psychological testing is
to make sure that will effectively measure the values of all
variables included in the design. The research design should
include an effective way as part of the study to measure the
reliability, its accuracy, and validity, the level of measure-
ment it represents [2]. The proper evaluation of a research
design and assessment tool’s reliability and validity are im-
portant steps as it helps ensure that the research will have a
greater level of generalizability, and can help limit and re-
duce confounding variables impacts on the measurement tool.
If accounted for, confounding variables do not always result
in a threat to internal validity when they are identified, and
shown to have little to or no effect on the dependent or crite-
rion viable and can be taken into account in the analysis [2].
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When reliability and validity are established, generalization
can be established by applying the findings to a larger popu-
lation and across a variety of research settings [2]. The fol-
lowing discussion will be evaluated techniques that will en-
sure ways to effectively measure quantitatively and qualita-
tively the reliability and validity of research question or as-
sessment tool.

2.1. Reliability and Reliability Coefficient

Reliability is the process that concerns the ability a meas-
urement of variables to be able to produce the same results
and measurements under repeated conditions [2]. Reliability
will measure the consistency, precision, repeatability, and
trustworthiness of research and indicates the extent to which
it is without bias [5]. Reliability is used in qualitative re-
search and is the degree to which an assessment tool is free
from errors, produces consistent results, and is a necessary
component of validity [5]. In quantitative research reliability
is the consistency, stability, and repeatability of results that
are obtained in identical situations, but different circum-
stances such as across different researchers in different pro-
jects [5]. The reliability coefficient is a statist that will quan-
tify reliability and can be uses to measure test-retest reliabil-
ity, alternate form reliability, split half reliability, and in-
ter-score reliability [3]. High reliability is based on the cor-
relation coefficient between two variables with the data fall-
ing between a 0, which indicates no reliability, and a 1 which
will indicate perfect reliability [5]. For high stakes measure-
ments the reliability should be greater than 0.9, but general
rule that reliability greater than 0.8 is considered high [5].
The ability to use statistics to accurately measure the reliabil-
ity of test will allow research to have more confidence in
using new testing methods. Reliability scores will show the
stability of the measures being tested at different times over
the same items, and the more reliability found in the results,
the greater accuracy of the data, which will lead to an in-
crease chance of making the correct decision in research [5].

2.2. Test Developers and Measurement Tools of
Reliability

Test developers can ensure the reliability of test by exam-
ining multiple measures of reliability. Test-retest reliability is
when a construct being measured is consistent across time
and the scores being obtained remained consistent [12].
Measuring a construct using test-retest reliability requires
that the measure was used on a group of people will be used
again on the same group of people at a later time and the data
will be graphed to determine the relation of the correlation
coefficient showing good reliability will have a score of +.80
[12] It is important determine a set period of time between
the two measurements ranging from a few weeks to a few
months and the retest with a low correlation can indicate that
too much time has occurred, maturation has taken place, or
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there are errors in the measurement [5]. An example of
test-retest could be a personality measurement that when
given several weeks or months later will result in the same
responses/score which would indicate a high level of relia-
bility [1] Parallel-forms reliability is a measure of the relia-
bility that is obtained in research when two different assess-
ments tools are administered to the same group of individu-
als and the scores from the two versions are correlated to
evaluate any relationship between the two versions [5]. Items
that are assess on a parallel-form are supposedly equivalent
to the items that are found in the original form, assess the
same knowledge and skills but will use different questions or
problems to eliminate the possibility that the person is just
recalling an answer from a previous assessment [2].
Split-half reliability is designed to measure the internal con-
sistency by checking one half of the results scaled against the
other half of an assessment [5]. A split-half reliability can be
done to compare the first half and second half or even and
odd numbers, and if similar results are found this would in-
dicate the test has internal validity [5]. The internal reliability
is the consistency of people’s responses across responses on
a multiple item measure or multiple-choice assessment in
which all measures are supposed to reflect the same under-
lying construct so peoples scores on the two halves should be
correlated with each other [12]. Internal reliability will result
in getting a consistent measurement/result from different
parts of a test that is all measuring the same thing [1]. An
example would be a questionnaire that focuses on
self-esteem. The assessment will be split into two halves, if
the results of each half are the same there is a high level of
reliability, but if the results varied in the two halves it would
indicate a low internal consistency and low reliability of the
two halves [1]. When measuring the data between various
factors of reliability a t-test should be used to identify if there
are any statistical differences between the two scores [7].

2.3. Test-Retest Reliability Challenges and
Constraints

Test-Retest Reliability is important to establish the utility
of the assessment tool and being able to predict generalizable
outcomes [14]. A prerequisite of test-retest reliability is to
establish parameter identifiability to ensure stability over
time [14]. Parameter identifiability is the process of identi-
fying the extent that all parameters of a model can be esti-
mated from the available data [8]. Parameter identifiability
has an impact on the reliability of any model and if they are
not pinned down can lead to a model prediction that may
lead to different results under a different sent of conditions
which would reduce the generalizability of the study [8]. If
the parameters can not be identified it will lead to noise in
the data collection which could then harm the test-retest re-
liability [14]. Several other factors that can influence the
test-retest reliability is the if the participants have stable be-
haviors, measuring if people are different across a period of
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time in cognition and moods, and if traits were accurately
measured in the original assessment [14].

2.4. Validity and Validation

Validity is a measure the extent in which the research or
measurement measures what it was intended to measure [2].
When designing an experiment, the goal is to establish a
good test-retest reliability, internal consistency which will
then allow researchers to be confident that the scores repre-
sent what they are supposed to, which shows validity of the
research [12]. Validity is a degree to which the instruments
measures what it was designed to and the extent in which the
results are truthful [5]. To help ensure validity of the results
the instruments or test used has to encompass the full ex-
perimental concept and meet all the requirements of the sci-
entific method [5]. The analysis of the data being gathered by
the test and evaluating the validity is validation [3]. Qualita-
tive research validity is based on the extent of how the scien-
tific method has been followed while conducting research to
generate results that will demonstrate a matter of trustwor-
thiness, utility, and dependability that is based on accuracy of
the instruments scores and interpretations [5]. In quantitative
research the validity is based on the extent a measuring de-
vice or test accurately measures what it is intended to meas-
ure [5]. Validity in research is composed two parts, internal
validity and external validity. Internal validity is the extent in
which a study is legitimate based on the way the sample
group was selected, data was recorded and analyzed [5]. Ex-
ternal validity will show if the results are transferable or that
the results of the given study can be transferable to other
groups of interests [5]. If there is no external validity a re-
searcher will risk not understanding the cause to have an
effect and external validity is needed to make a generalizable
claim about cause and effect [4]. A lack of internal validity
will imply that the results have deviated from the truth and
one cannot draw any conclusions and external validity is
irrelevant [11]. To increase validity, one must carefully plan
all research for quality control by impending strategies that
include adequate recruitment strategies, data collection, data
analysis, sample size and include criteria that resembles real
life situations [11].

For a test to be considered accurate it must be reliable and
have a high level of internal validity. The measure must have
been developed with sound measure, explicit methods and
procedures by which tasks should be administered are deter-
mined and clearly spelled out which is also known as stand-
ardization [6]. Several key elements that produced a standard-
ized testing environment can include a quiet, relatively distrac-
tion-free environment, a reading of scripted instructions, and
all required tools or stimuli [6]. Highly accurate tests that
standardized tests provide a set of normative data to which an
individual's performance can be compared [6]. The norms
should be based upon representative samples of individuals
from the intended test population, as each person should have
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an equal chance of being in the standardization sample and
when a test is applied to individuals for whom the test was not
intended or not included as part of the norm group, inaccurate
scores and subsequent misinterpretations may result [10].

2.5. Test Developers and Measurement Tools of
Validity

A test developer will use various measures to ensure the va-
lidity of the assessment that includes face, content, criteri-
on-related, and construct validity. When selecting a measure-
ment tool, the validity should have been tested to measure con-
tent and construct variables to make sure all data being gathered
is relevant and accurate [16]. Validity is explained as the rele-
vancy between the evidence and theories that allows for a score
interpretation aligned with the purpose of the test [13]. Face
validity is the subjective assessment of a questionnaire that is
often done by a subject matter expert after designing an instru-
ment and evaluate if it appears to be appropriate and has rele-
vant items on the “face of it” [15] Face validity is at its best a
very week kind of evidence that a measurement method is
measuring what it is supposed to [12]. A content validity is a
form of subjective assessment when researcher will assess
whether a questionnaire adequately measures the concepts they
are supposed to [15] Content validity will determine if the ques-
tions on the and the scores on the assessment represent all pos-
sible questions that could be asked about the content or skill and
will be able to assess current performance rather than predicting
future performance [5]. A criterion related validity is when a
measure is designed to look at specific outcomes that match
with an existing standard [15] This type of measurement is used
to predict future performance and is often demonstrated with a
relationship between scale scores and a specific measurable
criterion as the future performance will be based on scores cur-
rently obtained by the measure and how they correlate to the
scores obtained with the performance [5]. Construct validity is
when a researcher will try to examine the items within a ques-
tionnaire in respect to the underlying hypothesis [15] These
variables that are being measured are not directly observable
and has been developed to explain a behavior [2]. When using a
construct validity, one must demonstrate that those who scored
high or low on a measure behave as predicted by the theory [2].

2.6. Measuring Content Validity

Content validity can be determined by gathering data from
each assessment tool being used and determining the content
of the test and the construct being measured [13]. The vari-
ous parts of the test that contribute to the content include the
wording, format, display of items, and a test is only valid
when the items relevantly measure the construct [13]. When
designing a test, the following steps should be taken to en-
sure content validity, the definition and information meas-
ured by the construct, the number of items for each aspect or
dimension, and item test arrangement [13]. When evaluating
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the content validity an assessment tool the researcher will
want to ensure the tools representativeness, clarity, factor
structure, and comprehensiveness [13]. Once a tool has been
created an item evaluation should be completed by five to ten
experts to determine which items should be kept or removed
from the testing tool [13].

An analysis can be done using a content validity index
Following Completion of the evaluation of the exam by each
member of a subject matter teams or department chair inde-
pendently, the data will be organized using the content valid-
ity index which show if each item should be revised, re-
moved, or is valid. The content validity index is used as a
way to organize data and quantifiably summarize item rele-
vancy score from a panel of experts [9]. The content validity
assessment is calculated by counting the number individuals
who give a test question a 3 or 4 score (on a 1-4 scale) for
relevance or clarity on each assessment item and then divide
it by the number individuals who evaluated the assessment
[17]. If 10 members of a team are evaluating a test, and of
seven individuals give a score of 3 or 4 to an item, the Con-
tent Validity Index would be: 7/10 = .700 (I-CVI = .700).
After calculating the CVI for each assessment item, if the
I-CV1 is below .7 (I-CVI < .70) the test or assessment ques-
tion should be removed, test or assessment question be-
tween .70 and .90 (.70 < I-CVI < .90) should be revised, and
items with a Content Validity Index above .90 (I-CVI > .90)
should remain. When measuring the content validity of an
assessment it is difficult to have a unanimous commences
among all members, and data being gathered can be affected
if there are too few or too many items, the suggest number of
evaluators should be between five to ten [13].

3. Conclusion

Without ensuring the proper validity and reliability of the
assessment tool or research design, the results of any data
gathered will be questionable, lack of external validity, and
will reduce the generalizability of your research. Establishing
reliability in research will help ensure the consistency, repeat-
ability, and trustworthiness of a research design and create
confidence in the use of the assessment tool. Test-retest relia-
bility needs should try to ensure that the models parameters
are parameter identifiability. The confirmation of validity of
the assessment tool will allow the researcher to have a degree
of confidence the scores represent what they are supposed to
and establish a level truthfulness through criterion and con-
struct validity. The generalizability of the research tool to a
larger population will increase the impact of one’s research as
a result of the establishment of external validity. Psychological
tests and research design are only useful to the extent that they
really measure the characteristics they claim to measure which
can only be established by using the discussed methods and
ensuring a high level of reliability and validity.
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