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Abstract
Reliability and Validity are crucial for research accuracy and credibility, especially in quantitative studies. Reliability refers to the consistency of
a method, ensuring consistent results under similar conditions, while validity measures whether the method accurately measures intended results.
Assessing reliability through methods like test-retest, inter-rater reliability, or internal consistency, and validity through content, construct, and
criterion validity, ensures trustworthy findings. However, these measures are often overlooked by health and social science researchers in
developing countries due to a lack of knowledge. This article explores reliability and validity tests providing insights for improving research quality.
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INTRODUCTION

Reliability and Validity are crucial attributes for evaluating measurement instruments in research. Validity measures the accuracy and
consistency of measurements, while reliability reflects the data's dependability and ability to minimize random errors. Despite their importance,
health, and social science researchers in developing countries often overlook these evaluations due to a lack of understanding of these concepts.
This review article provides an in-depth examination of the validity and reliability of research instruments, focusing on questionnaires. It
discusses different types of validity and reliability tests, their methods, and the scientific principles underpinning these analyses.

Reliability and Validity are crucial for transparency and minimizing researcher bias in qualitative research (Singh, 2014). Assessing
reliability and validity requires evaluating methodologies used during data collection (Saunders et al., 2009). These concepts are essential for
interpreting psychometric instruments like symptom scales, questionnaires, educational tests, and observer ratings (Cook & Beckman, 2006).
Validity and reliability enhance the precision and rigor of assessment and evaluation processes (Tavakol & Dennick, 2011). Without evaluating
these attributes, accounting for measurement errors' impact on theoretical constructs becomes difficult (Forza, 2002). Using diverse and
appropriate data collection methods improves the validity and reliability of data, ensuring the accuracy of findings.

Researchers often overlook the importance of measuring reliability and scale validity in research (Thompson, 2003). Measurement
involves assigning numerical values to observations to quantify phenomena, including the construction of variables and the development of
instruments or tests (Kimberlin & Winterstein, 2008). Employing robust mechanisms enhances scientific rigor, enabling accurate measurement
of variables and ensuring the credibility of findings. Errors are most likely in measuring scale variables, making the development of reliable
and valid scales essential for producing high-quality research (Shekharan & Bougie, 2010). Measurement errors hinder the ability to detect
significant results and compromise the utility of scores in generating reliable findings. Establishing reliability and validity in research ensures
robust, replicable, and accurate data. Reliability is a term derived from the words "rely on" and "ability," referring to the dependability of a
measurement tool (Wahyudi, 2020). It signifies the consistency of measurement results when repeated. Reliable measurements are those that
consistently produce dependable data (Arikunto, 2010). Tests are considered reliable if they show a strong correlation between observed scores
and actual scores (Arifin, 2017). The instrument itself influences the validity and reliability of a measurement instrument, the individuals using
it, and the characteristics of the subjects being measured (Sugiyono, 2014). Whereas, validity is the degree to which a measuring instrument
accurately fulfills its intended function, ensuring it accurately reflects the intended variable (Wahyudi, 2020). It is defined as the test's ability
to accurately measure what it is designed to measure, ensuring the instrument accurately aligns with the actual conditions of the variable being
measured without deviation (Arifin, 2017; Yusup, 2018).

Reliability and Validity are essential attributes of a measuring instrument. While both are interconnected, they are distinct attributes. A
reliable instrument can be valid without being valid, but it is generally reliable. However, reliability alone doesn't guarantee validity.
Researchers must evaluate both validity and reliability to ensure the accuracy and credibility of research findings. Misinterpreting results may
lead to misleading conclusions.
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Figure 1: Concept of Reliability and Validity
REQUISITE OF RELIABILITY AND VALIDITY OF INSTRUMENT (QUESTIONNAIRE)

Questionnaires are versatile tools used in health and social science research, used in various survey methods such as postal, electronic,
face-to-face (F2F), and telephone (Bolarinwa, 2015). Postal and electronic questionnaires are self-completion, completed independently by
respondents.F2F and telephone questionnaires are administered by interviewers, who pose standardized questions and record responses
(Bolarinwa, 2015). Questionnaires can be adapted from validated instruments or developed to measure specific attributes. To ensure accuracy
and consistency, it is crucial to test the validity and reliability of these tools (Bolarinwa, 2015; Kember et al., 2008; Wong et al., 2012).
RELIABILITY AND RELIABILITY COEFFICIENT

Reliability is the consistency, precision, repeatability, and trustworthiness of research findings, ensuring they are free from bias (Bordens,
& Abbott, 2014; Mohajan, 2017). It is crucial in qualitative research for validity and reflects the accuracy of an assessment tool (Mohajan,
2017). In quantitative research, reliability reflects the stability and reproducibility of results obtained under identical conditions but in varying
circumstances, such as across different researchers or projects (Mohajan, 2017).

The reliability coefficient is a statistical measure that quantifies the stability of measurements across different instances for the same items
(Cohen et al., 2022). It can assess various forms of reliability, ranging from O to 1. For high-stakes measurements, a reliability coefficient
exceeding 0.9 is recommended, while a coefficient greater than 0.8 is generally considered high. Accurately measuring reliability enhances
researchers' confidence in adopting new testing methodologies, as higher reliability reflects greater accuracy in data, increasing the likelihood
of making informed research decisions (Mohajan, 2017).

MEASUREMENT TOOLS OF RELIABILITY

Test-retest reliability is the consistency of a measurement administered to a group of individuals at two different points in time, with a
correlation coefficient of +0.80 or higher. A high-reliability score indicates a correlation of +0.80 or higher, and a specific time interval between
the two measurements is crucial (Price, et al., 2017). A low correlation may indicate too much time has passed, maturation has occurred, or
errors in the measurement process exist (Mohajan, 2017). Parallel-forms reliability assesses the consistency between two different assessment
tools given to the same group of individuals. The scores from the two versions are correlated to determine the relationship between them. Items
on a parallel form are designed to be equivalent to those on the original form, assessing the same knowledge and skills but using different
questions to avoid recall bias from a prior assessment (Mohajan, 2017). Split-half reliability evaluates internal consistency by comparing one-
half of the results against the other half of an assessment (Mohajan, 2017). Internal reliability refers to the consistency of responses across
different items measuring the same underlying construct (Ahmed & Ishtiaq, 2021). High internal consistency indicates that different sections
of a test yield consistent results when measuring the same construct. A t-test can be employed to identify significant statistical differences
between the scores when comparing reliability data across different factors (Knodt et al., 2023).

TYPES OF RELIABILITY
Reliability is mainly divided into two types: 1) stability, and ii) internal consistency reliability.

Test-Retest

pe Stability
Parallel-Forms
Reliability
((:onsistency) Inter-rater
Cronbach's alpha
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Split-Half
Kuder-Richardson
Formula

Figure 2: Types of Reliability
STABILITY (MEASURES ERROR BECAUSE OF DIFFERENCES IN TEST FORMS)
The stability of a measure refers to its consistency over time, even under uncontrolled conditions or variations in respondents. It indicates
an individual's score's likelihood of remaining unchanged between two administrations (Allen & Yen, 1979). A perfectly stable measure would
yield identical scores on each administration.
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METHODS FOR TESTING STABILITY

1. Test-retest reliability is crucial for establishing the utility of an assessment tool and predicting generalizable outcomes
(Schaaf et al., 2024). Parameter identifiability is a key prerequisite for ensuring test-retest reliability, as it guarantees stability over time (Liu
et al., 2024). Factors influencing test-retest reliability include participant behavior stability, cognitive and mood changes over time, and the
accuracy of the original measurement (Schaaf et al., 2024).

2. Parallel-forms reliability assesses the consistency of results obtained from two different versions of an assessment tool
administered to the same group of individuals. The correlation between the scores from these two versions helps evaluate the reliability of the
measure (DeVellis, 2006). For example, employee satisfaction levels can be assessed using multiple methods, such as questionnaires, in-depth
interviews, and focus groups. If the results from these methods are highly correlated, the measures are considered reliable (Yarnold, 2014).
INTERNAL CONSISTENCY RELIABILITY / HOMOGENEITY (MEASURES ERROR BECAUSE OF IDIOSYNCRASIES OF
THE TEST ITEMS)

Internal consistency reliability evaluates the extent to which different items in a test that measure the same construct yield similar results
(DeVellis, 2006). This form of reliability can be assessed in a single testing instance, circumventing issues of repeated testing associated with
other reliability measures (Allen & Yen, 1979). Internal consistency can be represented in different formats (Cortina, 1993).

1. Inter-rater reliability Inter-rater reliability refers to the degree to which different raters consistently assess the same information (Keyton
et al., 2004). It ensures that ratings obtained with an instrument are equivalent when used by different observers.

2. Cronbach's alpha (a) is the most common measure of internal consistency, which ranges from 0 to 1 (Tavakol & Dennick 2011), with
values above 0.7 being generally deemed acceptable, above 0.8 being good (Nunnally & Bernstein, 1994), and above 0.9 being exceptional (Cronbach, 1951).

3. Split-half reliability measures internal consistency by comparing one-half of a test's items against the other half (Thanasegaran, 2009).
It is particularly useful when the test is lengthy and requires only one administration (Chakrabartty, 2013).

4. Kuder-Richardson Formula 20 (K-R 20) and Kuder-Richardson Formula 21 (K-R 21) measure the consistency of subjects' responses

to dichotomous scoring tests. They compare all test items, unlike split-half methods. K-R 20 is more general, assuming equal difficulty for all questions, while
K-R 21 assumes equal difficulty. K-R coefficients can also be seen as the average of all possible split-half reliability estimates using the Rulon formula (Kuder
& Richardson, 1937; Oluwatayo, 2012).

VALIDITY AND VALIDATION

Validity is the degree to which a research instrument accurately measures what it was intended to measure (Bordens, & Abbott, 2014). In experimental
design, the objective is to establish robust test-retest reliability and internal consistency, ensuring that the results genuinely reflect the intended construct (Price,
et al., 2017). Validation involves analyzing collected data and assessing its validity (Cohen et al., 2022). In qualitative research, validity is determined by the
rigorous application of the scientific method, focusing on the trustworthiness, utility, and dependability of results. In quantitative research, validity pertains to
how accurately a measurement device or test captures the intended variable (Mohajan, 2017).

Research validity consists of two components: internal and external validity. Internal validity assesses the study's legitimacy based on the design, including
sample selection, data collection, and analysis procedures (Mohajan, 2017). External validity evaluates whether the findings are generalizable to other populations
or settings (Mohajan, 2017). Without external validity, researchers may fail to establish cause-and-effect relationships and undermine the ability to make broader
claims about the findings (Esterling et al., 2023). To enhance validity, researchers should carefully plan their studies, incorporating quality control measures such
as effective recruitment strategies, accurate data collection methods, robust data analysis, appropriate sample sizes, and criteria reflecting real-world scenarios
(Patino & Ferreira, 2018).

A test must be reliable and have high internal validity. It should be developed using sound measurement principles and standardization, which involves
clear and explicit methods for administering tasks. Key elements of a standardized testing environment include a quiet, distraction-free setting, scripted
instructions, and necessary tools or stimuli. Standardized tests provide normative data, allowing an individual's performance to be compared to a representative
sample from the intended test population (Institute of Medicine of the National Academies. 2015). These norms should reflect a broad and diverse sample,
ensuring equal opportunity for each individual. Applying a test to individuals not part of the intended population or not included in the norm group can lead to
inaccurate scores and misinterpretation (Institute of Medicine of the National Academies. 2015).

MEASUREMENT TOOLS OF VALIDITY

Test developers use various methods to ensure the validity of assessments, including face validity, content validity, criterion-related validity, and construct
validity (Zafrullah et al., 2024). Face validity is a subjective evaluation by a subject matter expert to determine if an instrument appears relevant and appropriate
(Price, et al., 2017; Setia, 2017). Content validity involves a similar assessment, ensuring that a questionnaire adequately measures the intended concepts (Setia,
2017). Criterion-related validity is the extent to which a measure aligns with an established standard or specific outcomes (Setia, 2017). This form of validity is
often used to predict future performance by examining the correlation between scale scores and a measurable criterion (Mohajan, 2017). Construct validity
focuses on evaluating how well items within a questionnaire relate to the underlying theoretical constructs being measured. The variables measured are not
directly observable and have been developed to explain specific behaviors. To assess construct validity, it is crucial to show that individuals who score highly or
low on the measure exhibit behaviors consistent with the predictions of the underlying theory (Bordens, & Abbott, 2014).

TYPES OF VALIDITY

The validity of a questionnaire can be determined through translational or representational validity, which involves a panel of experts
evaluating the theoretical constructs underlying the measure as shown in figure 3. This process includes two subtypes: face validity and content
validity (Bhattacherjee, 2012). Alternatively, questionnaire validity can be examined through a field test, which explores how well a given
measure correlates with external criteria based on empirical constructs. This form of validity includes criterion-related validity and construct
validity, with some scholars arguing that the two are distinct constructs (Bhattacherjee, 2012; Engel & Schutt, 2016). Predictive and concurrent
validity are subtypes of criterion-related validity, while convergence validity, discriminant validity, known-group validity, and factorial validity
are subtypes of construct validity. Hypothesis testing validity is also considered a form of construct validity (Wells & Wollack, 2003).

e Predictive
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Figure 3: Types of Validity
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Face validity is a subjective evaluation of a questionnaire or instrument by an expert in the research subject, assessing whether each item
aligns with the conceptual domain of the concept being measured (Miller, 2012; Bélenius et al., 2012). Although often considered a casual and
informal form of validity (Engel & Schutt, 2016), it remains widely used, especially in developing countries. Its simplicity and ease of implementation
contribute to its popularity (Sangoseni et al., 2013).

Content validity refers to the extent to which an instrument comprehensively measures the construct intended to assess (Miller, 2012; Sangoseni et al.,
2013; DeVon et al., 2007; Polit & Beck, 2006). For example, a researcher may use content validity to assess employees' attitudes toward a training program on
hazard prevention. Experts review the questionnaire items for clarity, readability, and comprehensiveness, reaching a consensus on the inclusion of items
(Sangoseni et al., 2013; DeVon et al., 2007; Polit & Beck, 2006).

Content validity indices (CVI) are often calculated at the item level (I CVI) and scale level (S CVI), with the S CVI reflecting the level of agreement
among raters (Sangoseni et al., 2013). Readability assessments using formulas like the Fog Index, Flesch Reading Ease, Flesch-Kincaid readability formula, and
Gunning Fog Index are commonly used to evaluate content validity (Miller, 2012; Wells & Wollack, 2003). However, content validity has a key limitation due
to its subjective nature, similar to face validity. Researchers may combine multiple validity forms to strengthen the overall validity of a questionnaire (Sangoseni
et al., 2013; Boleniu et al., 2012; Anderson et al., 2002; Mackison et al 2010).

Criterion-related validity is the degree to which test scores align with an external criterion (Drost, 2011; Liang et al., 2014), indicating how well a
questionnaire's findings align with another established instrument or predictor (Wong et al., 2012; Liang et al., 2014). However, it can be complicated by the
unavailability or measurable nature of the relevant predictor.

Convergent validity occurs when different measures of the same concept produce similar results, indicating consistent assessment. This can be achieved
by using diverse methods to assess the same construct, such as comparing self-reported data with observational data (Wells & Wollack, 2003; Schimmack, 2010;
Anderson & Sellbom, 2015; Erdvik et al., 2015; DeVellis & Thorpe, 2021). For example, a researcher could use meters on respondents' televisions to track their
time spent watching health-related programs, and then compare this with survey responses. Alternatively, an observer could record respondents' TV viewing
habits directly, and then compare these results with questionnaire responses. Convergent validity is demonstrated when two different measurement methods yield
comparable results, thereby reinforcing the reliability of the studied concept.

Discriminant validity is the ability to distinguish one concept from other closely related concepts (Wells & Wollack, 2003; Anderson & Sellbom, 2015;
DeVellis & Thorpe, 2021). For example, comparing TV health program exposure to entertainment programs would not strongly correlate, indicating that the two
constructs are separate and distinct.

Known-group validity involves comparing groups with different attributes related to the study construct, with one group known to exhibit the attribute
and the other not yet established (Engel & Schutt, 2016; Deniz, & Alsaffar, 2013). The assumption is that the group with the relevant attribute will demonstrate
higher scores on the measured construct, while the group without the attribute will score lower (Engel & Schutt, 2016; Deniz, & Alsaffar, 2013; Singh, et al.,
2011; DeVellis & Thorpe, 2021). For example, a study examining depression would expect higher scores for individuals with a clinical diagnosis of depression.
Singh et al., (2011) demonstrated known-group validity by comparing cognitive interview responses among schoolchildren across six European countries.

Factorial validity is an empirical method used to validate the components of a construct using factor analysis (Engel & Schutt, 2016; Douglas et al., 2012;
Motl et al., 2000; Dhillon et al., 2014; Anastasiadou, 2011). It is particularly useful when a construct encompasses multiple dimensions, each representing a
distinct domain of a broader attribute. In factorial validity analysis, items measuring a specific dimension of the construct should be more strongly correlated
with one another than with items measuring other dimensions ((Engel & Schutt, 2016; Douglas et al., 2012; Motl et al., 2000; Dhillon et al., 2014; Anastasiadou,
2011). For example, in the health-related Quality of Life questionnaire (SF-36v2), items assessing the "social function" dimension should show a stronger
correlation with each other than those measuring the "mental health" dimension.

Hypothesis testing validity provides evidence that a research hypothesis regarding the relationship between measured variables, derived from a theory, is
supported (Wells & Wollack, 2003; Parsian & Dunning, 2009). For example, if data supports the hypothesis positing a positive correlation between physical
aggression and televised violence, it strengthens the construct validity of both measures, affirming that theoretical concepts are accurately measured and examined
through hypothesis testing.

CUTOFF CRITERIA OF RELIABILITY AND VALIDITY TEST

Reliability and validity are crucial in assessing the quality of measurement tools and ensuring accurate research outcomes. Reliability refers to the
consistency of a measurement instrument, producing stable and repeatable results over time or across different contexts. Common methods for assessing
reliability include test-retest reliability, internal consistency measures like Cronbach's alpha, and inter-rater reliability. Validity evaluates whether an instrument
measures what it is intended to measure, including content validity, construct validity, and criterion validity as shown in Table 1.

Table 1: Cutoff Criteria of Reliability and Validity Test

Test Name | Rationale of Test | Statistical Technique | Rec ded Criteria | Range Reference
Reliability
Test-Retest Assess Stability Over Time Correlation coefficient r>0.70 for acceptable Oto1l (Nunnally &
stability Bernstein 1994)
Split-Half Evaluate Internal Consistency Spearman-Brown formula r>0.70 for acceptable Oto1l (Kline, 2000)
reliability
Kr-20 Internal Consistency for Kuder-Richardson Formula KR-2 Otol (Kuder & Richardson,
Dichotomous Items 20 0>0.70 1937)
Cronbach’s Alpha Internal Consistency for Scale Items Cronbach's alpha a>0.70 Otol (Cronbach, 1951)
Parallel Or Alternate Equivalence Between Test Versions Correlation coefficient r>0.80 for equivalence Oto1l (Anastasi & Urbina,
Forms Reliability 1997)
Inter-Rated Reliability Agreement among Raters Cohen’s Kappa or ICC kappa > 0.60 or ICC > 0.75 Otol (Fleiss et al., 1981;
Shrout & Fleiss, 1979;
Wu et al., 2025)
Validity
Content Validity Assess Item Relevance to the Expert judgment, Content CVI>0.80 Otol (Lynn, 1986)
Content Domain Validity Index (CVI)
Concurrent Validity Correlation with Current Measures Correlation coefficient r>0.70 0to 1 (Anastasi & Urbina,
1997)
Predictive Validity Ability to Predict Future Outcomes Regression analysis Statistically significant N/A (Cronbach & Meehl,
model 1955)
Convergent Validity Correlation With Related Constructs Correlation coefficient r>0.50 0to 1 (Campbell & Fiske,
1959)
Divergent Validity Lack Of Correlation with Unrelated Correlation coefficient r<0.30 Otol (Campbell & Fiske,
Constructs 1959)
Contrasted Groups Differentiate Between Groups t-test or ANOVA Statistically significant result p <0.05 (Cohen, 2013)
Factor Analysis Identify Underlying Constructs Exploratory or Confirmatory Factor loadings > 0.40 0to 1 (Tabachnick & Fidell,
Factor Analysis 2007)

THREATS TO VALIDITY AND RELIABILITY

The validity and reliability of research findings can be threatened by various factors, including errors due to researcher oversight,
participant behavior, contextual influences, or methodological shortcomings (Lillis, 2006). Researchers must be diligent in identifying and
addressing potential sources of error during the design and execution of their studies. Errors that affect reliability are typically random, while
those that impact validity are often systematic or constant.
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Threats to reliability include inconsistent procedures, such as unclear or non-standardized instructions, incomplete alternatives, improper
question sequencing, ambiguous wording in instruments, lengthy or difficult-to-read questionnaires, or overly extended interview durations
(Kerlinger, 1964; Fink & Kosecoff, 1985). These factors can compromise the consistency and repeatability of measurements.

Internal validity may be compromised at various points in the research process, particularly during data collection, analysis, or
interpretation (Tashakkori & Teddlie, 1998; Onwuegbuzie, 2003). Key threats to internal validity include instrumentation errors, order bias,
and researcher bias in applying research techniques. Instrumentation issues arise when measurement tools fail to produce consistent or accurate
scores, order bias influences the results in a way that cannot be distinguished from the effects of the interventions themselves, and researcher
bias represents a personal preference for certain techniques.

External validity is threatened when there are biases or limitations in the sample population or the settings under which the study is
conducted, impacting the generalizability of the results (Hahs-Vaughn & Lomax, 2020). An example of a measurement error is the case of a
clock that consistently runs five minutes fast, which is not valid as its time does not align with the actual time standard.

CONCLUSION

This article discusses the importance of questionnaires in social and health science research, emphasizing the need for valid and reliable
tests. It discusses various methods for evaluating questionnaires, focusing on developing countries. The article also highlights common research
errors and the fact that a reliable instrument does not guarantee validity. It also addresses potential threats to reliability and validity that
researchers may face while conducting rigorous research. The article provides both theoretical and technical interpretations of these concepts.
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