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Introduction
 To measure the effectiveness of “measure”, one is using in
research, it is important to assess the reliability.

 It refers to the consistency or stability of a measuring
instrument.

 In other words, the measuring instrument must measure
exactly the same way every time it is used.exactly the same way every time it is used.

 For example, a pitot tube, an instrument used to measure
the atmospheric pressure, needs to be reliable, that is, it
needs to measure the same way every time.
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Introduction
 So reliability can be defined as

“An indication of the consistency or stability of a 
measuring instrument”.
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Introduction
Error in Measurement
 Measurement is a combination of the true score and an error
scorescore.
 The true score is what the score on the measuring instrument would be if
there were no error.

 The error score is any measurement error
 The conceptual formula for the reliability is

ScoreError ScoreTrue

Score True
 y   Reliabilit




 Reduction in error leads to an increase in reliability.
 If there is no error, reliability is equal to 1.00, the highest possible
reliability score.

 As error increases, reliability drops below 1.00.
 The greater the error, the lower the reliability of a measure.
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Introduction
How to Measure Reliability
 Correlation coefficients are used to measure reliability.y
 A correlation coefficient measures the degree of
relationship between two sets of scores and can vary
between –1.00 and +1.00.

 The stronger the relationship between the variables, the
closer the coefficient is to either –1.00 or +1.00.
 +1.00 means perfect positive relationship b/w two variablesp p p /
 –1 .00 means perfect negative relationship b/w two variables

 The weaker the relationship between the variables, the
closer the coefficient is to 0.
 0 means absence of any relationship.
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Introduction
 Positive Correlation:
 A direct relationship between two variables in which anA direct relationship between two variables in which an
increase in one is related to an increase in the other and a
decrease in one is related to a decrease in the other.

 Negative Correlation:
 An inverse relationship between two variables in which an
increase in one variable is related to a decrease in the other
and vice versa.
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Introduction
 Correlation Coefficients can be week, moderate or
strong.g
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“RELIABILITY”
Types of Reliabilityyp y
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Types of Reliability
 There are four types of reliability:
 Test/ Retest reliabilityTest/ Retest reliability
 Alternate‐forms reliability
 Split‐half reliability
 Interrater reliability

 Each type provides a measure of consistency but theyEach type provides a measure of consistency, but they
are used in different situations.
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Types of Reliability
 Test/ Retest Reliability
 A reliability coefficient determined by assessing the degreeA reliability coefficient determined by assessing the degree
of relationship between scores on the same test
administered on two different occasions.

 The correlation coefficient obtained is between the two
scores of an instrument on the same test administered on
two occasions.

 If the test is reliable we expect the two scores for eachIf the test is reliable, we expect the two scores for each
instrument to be similar, and thus the resulting correlation
coefficient will be high (close to 1.00).
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Types of Reliability
 Alternate Forms Reliability
 A reliability coefficient determined by assessing the degreeA reliability coefficient determined by assessing the degree
of relationship between scores/ measurements on two
equivalent tests.

 This test is mean of controlling problems with test/retest.
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Types of Reliability
 SplitHalf Reliability
 A reliability coefficient determined by correlating scores onA reliability coefficient determined by correlating scores on
one half of a measure with scores on the other half of the
measure.

 This split‐half reliability gives a measure of the equivalence
of the content of the test but not of its stability over time as
test/retest and alternate‐forms reliability do.

 The biggest problem with split‐half reliability is determiningThe biggest problem with split half reliability is determining
how to divide the items so that the two halves are in fact
equivalent.
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Types of Reliability
 Interrater Reliability
 A reliability coefficient that assesses the agreement ofA reliability coefficient that assesses the agreement of
observations made by two or more instruments.
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“VALIDITY”
Introduction
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Introduction
 In addition to being reliable, measures must also be
valid.

 An indication of whether the instrument measures
what it claims to measure.
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“VALIDITY”
Types of Validityyp y
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Types of Validity
 There are four types of validity:
 Content validityContent validity
 Face validity
 Criterion validity
 Construct validity

 Each type provides a measure of consistency but theyEach type provides a measure of consistency, but they
are used in different situations.
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Types of Validity
 Content validity:
 The extent to which a measuring instrument covers a
representative sample of the domain of behaviors to be measuredrepresentative sample of the domain of behaviors to be measured.

 Face validity:
 The extent to which a measuring instrument appears valid on its
surface.

 Sometimes face validity is confused with content validity.
 Face validity simply addresses whether or not a test looks valid on its
surfacesurface.

 Does it appear to be an adequate measure of the conceptual
variable?

 Face validity is not really validity in the technical sense because it
refers not to what the test actually measures but to what it
appears to measure.
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Types of Validity
 Criterion validity:
 The extent to which a measuring instrument accuratelyThe extent to which a measuring instrument accurately
predicts behavior or ability in a given area.

 Two types of criterion validity may be used, depending on
whether the test is used
 to estimate present performance (concurrent validity) or
 to predict future performance (predictive validity).
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Types of Validity
 Construct validity:
 Construct validity is considered by many to be the mostConstruct validity is considered by many to be the most
important type of validity.

 The degree to which a measuring instrument accurately
measures a theoretical construct or trait that it is designed
to measure.

 One means of establishing construct validity is by correlating
performance on the test with performance on a test forperformance on the test with performance on a test for
which construct validity has already been determined.
 Checking against already developed data.
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“RELATIONSHIP B/W RELIABILITY AND 
VALIDITY”
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Relationship b/w Reliability and Validity
 Obviously a measure should be both reliable and valid. It is possible,
however, to have a test or measure that meets one of these criteria
and not the other.

 Think for a moment about how this situation might occur.
 Can a test be reliable without being valid?
 Can a test be valid without being reliable?

 To answer these questions, suppose we are going to measure
intelligence in a group of individuals with a new intelligence test.

 The test is based on a rather ridiculous theory of intelligence, which
states that the larger your brain is, the more intelligent you are.

 Assumption is that the larger your brain is the larger your head is Assumption is that the larger your brain is, the larger your head is.
 Thus, the test is going to measure intelligence by measuring head
circumference; so we gather a sample of individuals and measure the
circumference of each person s head.

25

Relationship b/w Reliability and Validity
 Is this a reliable measure?
 A big “NO” because head circumference seems like such aA big NO because head circumference seems like such a
laughable way to measure intelligence.

 But reliability is a measure of consistency, not truthfulness.
 Is this test going to consistently measure the same thing?
 Yes, it is consistently measuring head circumference, and this
measurement is not likely to change over time.
h h ll b h Thus each person s score at one time will be the same or
very close to the same as the person s score at a later time.
The test is therefore very reliable.
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Relationship b/w Reliability and Validity
 Is the test a valid measure of intelligence?
 No, it in no way measures the construct of intelligence.
 Thus we have established that a test can be reliable without being
valid, and because the test lacks validity, it is not a good measure.

 Can the reverse be true?
 That is, can a test be valid (it truly measures what it claims to
measure) and not be reliable?
If l i lli i di id l ld b If a test truly measures intelligence, individuals would score about
the same each time they took it because intelligence does not vary
much over time.

 Thus if the test is valid, it must be reliable. Therefore a test can be
reliable and not valid, but if it is valid, it is necessarily reliable.
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