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1.0 Introduction 

The main objective of any test or tool is to obtain reliable and valid data so 

that accurate results or conclusions can be drawn, which will further help 
in giving suggestions. However, no test or tool is perfectly reliable or valid. In 
order to have sound assessments, the test should be free from bias and 

distortion. The reliability is very important for defining and measuring the 
test for estimations. Reliability is the most important feature of a test. 

Reliability of a test is related to reliable measurement which means the 
measurement is free from error and it is accurate. Reliability is very 
important as it is a pre-requisite to validity. In order to have valid 

references, one must measure it accurately and consistently. In this 
chapter, the meaning, types and methods of assessment of reliability are 

discussed.  

2.0 Reliability 

Reliability refers to the consistency of a measure or the measuring test. It is 
the quality of being trustworthy. It is concerned with accuracy and precision 

e.g. height of a person can be measured precisely whereas musical ability 
cannot. If a measure produces similar results in consistent conditions, it is 
said that it has a high reliability i.e. if an individual weigh himself/herself 

during the course of a day it would presume to see the similar results. We 
can also say that weighing scale giving different results every time cannot be 

reliable. 

According to Stangor, “Reliability refers to the extent to which the measure 
is free from random errors. It means that repeated measurements under 
controlled conditions give the same results”. 

The degree of reliability can be assessed by using correlation coefficient. A 

reliable test would always have a high positive correlation. Reliability is a 
way of evaluating the quality of the measurement procedure which is used 

in collecting the data in any research. In order to have the valid results of a 
study, the foremost thing is to have reliability in the measurement 
procedure. It is not always possible to acquire consistent results. There are 

several factors which may affect the results like fatigue, memory, physical 
health, forgetting, guessing etc. These extraneous variables may cause some 

errors to the test scores. One must take these errors into consideration 
while determining the reliability of a test. Reliability is significant to know 
the truth, to have effective results, to know the relationship of variables. 



2.1 Forms of Reliability 

 There are three forms of reliability which are established by the test 

developers: 
 

1. Reliability in the form of stability or consistency 
In establishing this form of reliability, one tries to ensure that measures 
obtained through the test should demonstrate the degree of stability 

over consistency over time using same testing conditions and same 
respondents. The establishment of this type of reliability requires the 
use of test at more than one time. Test retest method is usually 

employed for the establishment of this type of reliability. One needs to 
choose an appropriate time interval between the test and retest. For the 

reliability of pre-test and post-test, correlation coefficients can be 
calculated. If the statistical significance of the correlation coefficient is 
found 0.05 or more, then the reliability is higher. This form of reliability 

is particularly useful in piloting test and questionnaires. 
  

2. Reliability in the form of Equivalence  
In establishing this form of reliability, one develops two equivalent 
forms of the test and administers them on same individuals in similar 

situations at different occasions. The problem arises due to repletion of 
the same test on the same subject. If an equivalent form of best years 
similar results, the test may be said to demonstrate the equivalence 

form of reliability. Reliability in the form of equivalence may be achieved 
through inter-rater reliability. Different raters have to respond to a 

given phenomenon. If the scores of the raters have similar results, the 
test may be said to demonstrate the equivalence form of reliability. One 
can calculate the inter-rater agreement as a percentage: 

                     
Number of actual agreements 

Number of possible agreements
 X 100 

                   

This form of reliability is particularly pertinent to a team of researchers 
who gathers semi structured interview or structured observational data. 

 
3.  Reliability in the form of Internal Consistency or Homogeneity 

 

This form of reliability is referred to as an estimate of inter-item 
consistency or as an internal consistency estimate of reliability. It 
provides an estimate of the extent to which the items of the test are 

capable of demonstrating inter-item consistency. The basic idea of this 
form of reliability is that the items measuring the same phenomenon 

should produce the same results. One needs to establish the reliability 
of each item of the test for the homogeneous composition. There is no 
need to develop an equivalent form of the test or to administer a test 

twice on same individuals. Spilt-Half Method can be used for 
establishing reliability in the form of internal consistency. 

  
 
 

 
 
 



2.2 Types of Reliability 

There are two types of Reliability: 

1. Internal reliability 

It is the extent to which a measure is consistent within itself i.e. A 
teacher wants to test the internal consistency of a test. For doing this, 
the teacher asks two different questions to test the same the concept. 

The test is said to be internally consistent if the student answers both 
questions correctly or both the questions wrong. The internal 
consistency is in question if the student answers one question right 

one question wrong. Internal reliability answers the question – How 
consistent are participant’s answers across similar questions? 

2. External Reliability  

It is the extent to which a measure varies from one use to another. 

Whether a person produces similar results if he studies a week or a 
year. External Reliability would be more if one has to do in a week 
than in a year later. But sometimes, things can change over a period 

of time e.g. mood, then it is not essential to have external reliability. It 
assesses same results at different time intervals by different 

researchers. External reliability answers the question – Does the test 
give consistent results on different days for same participants?  

2.3 Methods of Estimating Reliability 

The following are the different methods of assessing the reliability of a test: 

1. Test-Retest reliability Method 
2. The Equivalent or Parallel forms Method 
3. The Split half Method 

4. The Rational equivalence Method 
5. Inter Consistency or stability of items 

 
1. Test -Retest reliability 

This is the simplest and commonly used method for establishing and 
reliability of a test. In this method, the administration of the test requires 

repetition i.e. testing and re-testing for the estimation of reliability. The 
same test is re-administered on the same sample under the same or similar 

circumstances within appropriate time interval. Then the two sets of scores 
or the resulting test scores are correlated to know the reliability of the test. 
The test is reliable if there is a high correlation between two sets of scores. It 

means that the scores resemble each other in first and second 
administration. The correlation coefficient indicates how stable the test 

results are over a period of time. 
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Time interval plays an important role in this method. If the time interval 

between the two administrations of the test is short, the consistency of the 
results will be affected by immediate memory effects i.e. the students will 
recall some of the answer in both the administrations. Moreover in addition 

to memory effects, reliability can vary with the many factors like fatigue, 
motivation, their mood, time of the day, interruptions etc. may also 
intervene. A good test can cope with such intervening factors and give 

relatively less variations. However an unreliable test gives widely varying 
results. On the other hand, if the time interval between the two 

administrations of the test is long, the consistency of the results may be 
affected by the real changes in behaviour of an individual i.e.  Due to 
maturation or due to inequality of testing conditions and procedures. 

Therefore, the time interval of retest should not be more than two months. 

Merits and Demerits of test retest method  

The merits of test- retest method are as follows: 

1.  The test retest method is user-friendly and simple to use in different 
situations conveniently. 

2. This method is suitable for measuring the reliability of a test meant 
for measuring something that is relatively stable over time e.g. a 
personality trait. 

3. In this method, one can use same test or instrument for testing and 
re-testing purposes. Thus it avoids the problems that could arise with 

the use of another test/instrument. 

The demerits of test – retest method are as follows: 

1. There may be possibility of carry over effect/ memory or practice effect 
in using the test- retest method. Many subjects/individuals may 
memorise their first answers. 

2. Due to memory effect, the test scores certainly affected when the test 
is taken for a second time. 

3. On repeating the same test on same groups, the subjects may be 
disinterested or does not like to take part wholeheartedly. 

4. Index of reliability, so obtained is also less accurate. 

5. If the time interval between the two tests is quite long, maturity factor 
mat affect the scores of the tests that tends to lowering reliability 
index. 

 
2. Parallel or Equivalent Forms Method 

Parallel form of reliability is also known as equivalent form reliability or 

alternative form reliability. It involves the use of two different but equivalent 
form of the test to estimate the reliability of the test. In this method, two 
equivalent instruments / tests are developed to measure the same 
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phenomenon. By parallel forms, we mean that the test is equivalent in terms 

of objectives, content, format, difficulty level, length of the test etc. These two 
parallel forms must be similar in all aspects i.e. homogeneous in their nature. 

There should not be any duplication of the test items. Parallel form of tests 
has equal variances, mean scores and inter correlation among the test items. 
These two tests are administered to same group of subjects under the similar 

conditions within an appropriate time span. Then the results obtained from 
these tests are compared with each other to measure the reliability of the 
test. Correlation coefficient is computed between the scores obtained from the 

parallel form tests. It is assumed that the test is reliable if the results found 
are similar. 
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Reliability is too high when parallel forms are virtually identical. On the other 
hand, reliability is very low where parallel forms are not alike. According to 

Guilford, “the parallel form method indicates both stability of performance 
and equivalence of content. These two tests may be used interchangeably, the 
scores of one version is similar with the scores of alternative form of the test. 

In order to establish reliability of the instrument, a number of things like 
memory and practice, fatigue, motivation etc. need to be properly handled 

Merits and Demerits of Parallel form method of Reliability 

  
The merits of Parallel form method are as follows: 

     1. The same test is not repeated in this method. 
     2. Carry over effects and recall factors are minimised in parallel form 

method of reliability. 
     3. This method is very useful for determining the reliability of 

psychological and achievement tests. 
      
 The demerits of Parallel form method are as follows: 

1. It is very difficult to have two parallel forms of a test. It may be 

impossible in certain situations. 
2. The comparison between the two sets of scores may lead to erroneous 

decisions if the tests are not similar in terms of length, difficulty value 
etc. 

3. Carryover and practice factors cannot be completely controlled. 

4. It creates boredom in administering two forms of the test 
simultaneously. 
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3. Split - Half Method of Reliability 

 
This method involves the characteristics of stability and equivalence. The 

test developer has to split the test in two equal halves for establishing 
reliability of the test.   The test items are arranged in increasing order of 
difficulty. Now the question arises - How to split the test in two equal 

halves? According to Cohen and Swerdlik (2005)” The test may be randomly 
assigned items to one or the other half to split the test. The other way is to 
assign odd numbered items to one half of the test and even numbered items 

to the other half. In part A even number items are assigned and odd 
numbers of items are assigned in part B.  Therefore, this method is also 

known as odd - even reliability method. Then after dividing the test in two 
equal halves, the scores of results of the one half of the test are compared 
with the other half of the test. The test has internal reliability if the two 

halves of the test provide same results. If the two halves do not correlate 
highly, it means that the tests are not measuring the same thing. 

In this method, the test is administered once on the sample, therefore this 
method is appropriate method for homogenous tests. One can easily improve 
the reliability of a test by using this method e.g. the test items having low 

correlation i.e. if r = 0.25, should be re-written or removed. To estimate the 
reliability correlation coefficient for the whole test, Spearman - Brown 
Prophecy formula is used. 

                                       
                     Reliability   ( r ) = 2r1/1+r1  

               Where 
      r = reliability correlation coefficient of the whole test 
      r1 = Spilt half reliability coefficient 

            (This is actual correlation between two halves of the test) 
 

Merits and Demerits of Spilt Half Method 
 
   The merits of Spilt Half method are as follows: 

 
1. The carry over or practice effect are controlled in this method i.e. the 

subject is not tested twice either by repetition or the parallel form. 

2. The varying results of an individual is minimised in this method due 
to physical conditions. 

3. Difficulty of construction in parallel form test is also eliminated. 
4. This method is easy and quick way to estimate reliability.  

 

The demerits of Spilt Half method are as follows: 
 

1. A test can be divided into two halves in a number of ways therefore 

the correlation between the scores may not have the same values 
2. This method cannot be used in heterogeneous tests or the tests 

having different constructs. 
4. Internal Consistency Reliability 
 

This is the most commonly used method to measure reliability in applied 
settings. Internal consistency is also known as Homogeneity Testing Method. 

It depicts the stability of the items of a test. This method evaluates the 
individual questions in comparison with each other for their ability to 
provide consistent results. In order words, different items test the same 



construct should give consistent results. A high degree of affinity is expected 

in the test items of the test so that they all have the same goal i.e. to have a 
single construct or attribute in the question. The items of the test should 

have sufficient degree of internal consistency and same should be reflected 
through high degree of correlation. It is also assumed that all the items of 
the test should have equal or same difficulty value, measure essentially the 

same ability and the test is homogenous in nature. One can add more items 
in the test to make the more internally reliable instrument and hence 
internal consistency reliability of the test is also increased.  

Split - Half method, Kudar Richardson formula and Cronbach’s coefficient 
Alpha techniques can also be used for establishing internal consistency 

reliability in the tests. It is very easiest to compute, using software, as this 
method requires only one set of items (one sample of data) to measure the 
internal consistency reliability. It measures how consistently subjects 

respond to one set of items. We can say that it is a sort of average of the 
correlations between the items. 

Merits and Demerits of Internal Consistency Reliability 
 
     The merits of Internal Consistency Reliability method are as follows: 

1. This method answers the question - How internally consistent the 
items of the tests are?  

2. This method measures both equivalence and homogeneity. 

3. It is also economical method as the test is administered once. 
 

The demerits of Internal Consistency Reliability method are as follows:  
1. This method yields lower reliability coefficient if the items of the tests 

are not homogeneous. 

 
5.  Inter-Rater Reliability 

 
Inter Rater reliability is also known as Inter observer or Inter Coder 
reliability. It refers to the degree to which different raters give consistent 

estimates. In other words the extent to which observers or raters respond 
the same way to a given phenomenon.Thus, it evaluates reliability across 
the different people. In this method, the researchers observe the same 

behaviour independently to avoid the biasness. Then, the scores of the 
observers are compared and if the data is found similar, then the test is 

reliable e.g. Two individuals are asked to categorise the pictures of animals 
i.e. cats and dogs. If both the individuals classify the same pictures in same 
way, then there is a perfectly reliable test. Another example- an IQ test 

administered to various individuals with a true score of 120 should score 
120 for everyone, and then the test is set to be reliable.  To summarise 
 

 

Test – Retest   Same people, Different times 

Parallel Forms   Different people, Same time different 
test 

Internal 
consistency   

Different questions, Same construct 

Inter-Rater   Different people, Same test 

Split- Half 

Method   

Same people, Same time 

 



How Reliability of the Test be raised?  

 
The reliability of the test may be raised by  

 carefully designed directions for the administration of the test  

 providing an atmosphere free from distractions  

 minimising boredom fatigue 

 increasing the number of items of quality to the other items  

 minimising the variations in the groups  

3.0 Summary 

 
An educational test or research tool is said to be reliable if it demonstrates 
the following: 

 Its capacity to keep itself free from random errors or chance errors 
like a misreading, misunderstanding of the questions, improper 

recording of the answer or marks, administering the test on different 
days, time, places, different conditions etc. 

 Its capacity of providing stability and consistency to the measures 
taken in terms of time, place and repeated use. 

 Its accuracy and precision in predicting the outcome of the 
measurement. 

 Its trustworthiness, honesty and dependability in relation to the 
measures provided by it.  

 The homogeneity and internal consistency of the items/ scales 
included in the test. 
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1. Shorter scales tend to have lower internal reliability but higher 

reliability over time. 
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2. In order to measure the test-retest reliability, we have to give the same 
test to the same test respondents on two separate occasions.  

3. A test-retest reliability coefficient of zero indicates perfect test-retest 
reliability.  
Answer- 1.False, 2.True, 3.False 

Multiple Choice Questions 

Q1. Alternate-form reliability is also known as 

a) Convergent 
b) Test-retest 

c) Split-half 
d) Parallel forms  

Q2. Which one of the following is used to compute reliability when it is 
difficult to control conditions? 

a) Test-retest 
b) Alternate form 

c) Split-half  
d) Rational equivalence 

Q3. Reliability is most commonly measured using which of the following 
metrics? 

a) Kuder-Richardson 20 

b) Standard Error of Measurement 
c) Coefficient Alpha 

d) Pearson' Product Moment  

Q4. Examiner conducted an exam in the month of August version A and 

Version B of the same test is conducted in the month of December to 
determine the progress of students. Examiner must check ____ reliability in 
order to ensure that version A is same as version B. 

a) Test-retest 

b) Alternate form + 
c) Split-half  

d) Rational equivalence 
 

Q5. Which of the following is true of test-retest reliability? 

a. The test is measuring what it claims to be measuring. 
b. The test will produce consistent results. 

c. The respondent will improve performance second time/round. 
d. All of the above. 

Q 6. The greatest danger in using the test-retest method of estimating 
reliability is that the test takers will score differently on the test because of : 

a. Practice effects.  

b. Alternate forms. 
c. Order effects. 

d. Parallel forms. 
  



Q 7. When a test developer gives the same test to the same group of test 

takers on two different      occasions, he/she can measure 
a. Internal consistency. 

b. Test-retest reliability.  
c. split-half reliability 
d. Validity. 

Q. 8. The greatest danger when using alternate/parallel forms is that the: 

a. Test takers will display practice effects. 
b. Test takers can be confused by order effects. 

c. Two forms will not be equivalent.  
d. test will be reliable but not valid 

Q. 9. Estimating reliability using methods of internal consistency is 
appropriate only for tests that are: 

     a. alternate forms. 
     b. parallel forms. 
     c. equivalent forms. 

     d. homogenous. 
Q.10. Cronbach’s alpha is a measure of: 

a. Inter-item reliability  
b. Inter-observer reliability 
c. Split-half reliability 

d. Test-retest reliability 
Q.11. When you read about reliability in an article, the correlation between 

two test scores will usually be referred to as the _________ coefficient. 
a. Score 
b. internal 

c. reliability 
d. significance 

 

Answer- 1-D,2-C, 3-D, 4-B, 5-B, 6-A,7-B, 8-C,9-D, 10-A, 11-C 
 

 

 

 

 

 
 


