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Reliability

Reliability refers to the consistency and stability of data and
database operations over time, ensuring that the same
results are produced under similar conditions.

* Importance:
Reliable databases enhance trustin .« #

data retrieval N |
Minimizes errors and discrepancies, \ -

supporting effective decision-making. =ty 2




Types of Reliability

« Test-Retest Reliability: Consistency of results when the same
test Is administered at different times.

* Inter-Rater Reliability: Degree of agreement among different
raters or observers assessing the same phenomenon.

« Parallel-Forms Reliability: Consistency of scores between
different versions of the same test measuring the same construct.

* Internal Consistency Reliability: Degree to which items within a
test measure the same construct and yield similar results.




Examples of Reliability in ADBMS

« Data Redundancy: Replicating data across multiple servers to
ensure accessibility during server failures.

« Backup and Recovery: Regular automated backups that allow
for data restoration after system failures.

 Transaction Management:. Using ACID properties to guarantee
that transactions are processed reliably.

« Data Integrity Constraints: Enforcing primary and foreign key
constraints to maintain data accuracy and consistency.




Validity

Validity refers to the accuracy and truthfulness of data In
representing what it is intended to measure. It ensures that the data
IS relevant and appropriate for the intended purpose.

 Importance:
Valid data leads to meaningful analysis and insights
Enhances the reliability of conclusions drawn from data queries.




Types of Validity

« Content Validity: Ensures the database schema accurately
encompasses all relevant data attributes for intended applications.

« Criterion-Related Validity: Evaluates how well the database outputs
correlate with established benchmarks or real-world outcomes.

 Construct Validity: Assesses whether the database accurat
measures theoretical constructs as intended in the data model.




Examples of Validity in ADBMS

« Content Validity: A healthcare database includes comprehensive fields such
as patient ID, demographics, medical history, and medication records,
ensuring it covers all necessary information for patient care.

« Criterion-Related Validity: A student performance database correlates end-
of-term grades with standardized test scores to validate that its assessment
methods accurately reflect students' academic abillities.

 Construct Validity: A database for a psychological study uses well-defined
constructs like anxiety and depression, ensuring that the data collecte
through surveys accurately measures these psychological traits.




Comparing Reliability and Validity

Reliability Validity

Consistency of a measure over time or
across items.

Evaluated through statistical measures like
correlation coefficients.

Includes test-retest, inter-rater, parallel-
forms, and internal consistency.

High reliability does not guarantee validity; a
measure can be reliable but not valid.

A personality test consistently yields the
same results over multiple administrations
(reliable)

Accuracy of a measure in assessing what it
IS intended to measure.

Evaluated through expert judgment,
correlation with external criteria, and logical
analysis

Includes content, criterion-related, construct,
face, and ecological validity.

Validity is crucial for drawing accurate
conclusions: a measure must be valid to be
useful.

A math test accurately assesses students'
problem-solving abilities (valid).




Strategies to Improve Reliability

« Standardized Procedures: Establish clear, uniform protocols for
data entry and processing to reduce variability.

« Automated Data Entry: Use automated systems to minimize
human error and ensure consistent data capture.

« Reqular Training: Provide ongoing training for personnel
Involved Iin data handling to ensure understanding and adherence
to best practices.

« Data Validation Rules: Implement constraints and validation
checks to ensure only accurate data is entered into the system.

 Conduct Routine Audits: Perform regular audits of data entri
and processes to identify inconsistencies and rectify them.




Strategies to Improve Validity

Clear Definition of Constructs: Clearly define the concepts

being measured to ensure data collection aligns with research
objectives.

Expert Review: Involve subject matter experts in the design of

data collection instruments to ensure they accurately reflect the
Intended constructs.

Pilot Testing: Conduct pilot tests of data collection methods to

identify potential issues before full-scale implementation.

Criterion-Related Validity Checks: Compare new measures
against established benchmarks to assess their predictive
accuracy.

Feedback Mechanisms: Establish channels for regular feedba

from users and stakeholders to refine data collection methods.




Conclusion

« Reliability and validity are critical concepts In research. Reliability
refers to the consistency of a measurement, ensuring that it
produces stable results over time.

 Validity, however, assesses whether the measurement accurately
reflects the intended concept. While a reliable measure can
consistently produce results, it may not necessarily be valid if it
does not measure what it claims.

 Therefore, both high reliability and validity are essential for
credible research outcomes.




