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                                                                       Abstract  

The paper presents the details of the development and standardization of achievement test in Mathematics for IX 

class under Central Board of Secondary Education, New Delhi. The preliminary draft of criterion referenced test 

initially consisted of 106 items were prepared. The six subject experts were personally requested by the investigators 

for serious reflection over every statement. After getting feedback from subject experts some items were modified 

and 4 items were identified as dead distracters. The 102 test items were preserved for the final draft of the criterion 

referenced test. After try out of final draft of criterion referenced test of 50 students of class 10th studying in Shri 

Guru Harkrishan Public School, GT road, Amritsar. The criteria of Kelley (1939) method were opted for item 

analysis i.e. to find out Difficulty Value (DV) and Discrimination Power (DP) of the final draft of the criterion 

referenced test. After try out and item analysis of   final draft of criterion reference test, the 90 items were retained 

for the first draft of achievement test in mathematics. The reliability of final draft of criterion reference test in 

mathematics was conducted a sample of 50 students drawn from Khalsa College Public School, Ranjit Avenue 

Amritsar.  The test-retest reliability of the measure of criterion reference test was found 0.88. The development of 

achievement test passed through three stages: (i) first draft of achievement test (ii) second draft of achievement test 

(iii) final draft of achievement test. So, the first draft of achievement test consisted 90 items. After try out of  first 

draft of achievement test of 100 students of class 10th  studying in Government Senior Secondary School, Mall Road, 

Amritsar. The same above criteria were adopted for item analysis i.e. to find out Difficulty Value (DV) and 

Discrimination Power (DP) for the first draft of achievement test. The items were retains 68 items for the second 

draft of achievement test in mathematics. After try out of 56 students of class 10th studying in  Ajanta Public  School, 

Basant Avenue, Amritsar. The same above criteria were adopted for item analysis for the second draft of 

achievement test.  After item analysis of the second draft of achievement test in mathematics, the 52 items were 

retains for the final draft of achievement test in mathematics. The reliability of final draft of achievement test was 

conducted on sample of 40 students of class 10th studying in Manav Public School, Anand Avenue, Amritsar.  The 

test-retest reliability of the measure of achievement test was found 0.81. The Validity was established by content 

validity method. 

Keywords: Construction, Standardization, Criterion Referenced Test, Achievement test in Mathematics 
_______________________________________________________________________________ 
Introduction 

  The achievement tests are controlling process for teaching learning activities. They help in  

evaluating the effectiveness of teaching instructions. Achievement tests are past and present 

oriented which register the degree of learning or achievement after instructions. According to 
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Dowine and Heath (1974) any test that measures the attainments or accomplishments of an 

individual after a period of learning is called achievement test. It can also be thought of as a 

sample of indicator of a student’s knowledge taken at a particular point in a time. Therefore 

achievement tests propose to measure what and how much pupils have learnt as a result of 

formal and informal instructions. The achievement tests differ from intelligence or aptitude tests 

in that the former measures the quantity or quality of learning attained in a subject of study or 

group of subjects after a certain period of instruction and the later measure pupil’s innate 

capacity for attainment or accomplishment independent of learning. Lindeman (1967) classified 

achievement tests in following categories such as (i) Teacher Made Test (ii) Standardized Test. 

Teacher made tests are frequently the basis of evaluating the students progress in school. 

These are more specifically focused and they usually reflect the content of a particular unit or 

course. On the other hand standardized tests are particular kinds of test, different from the final 

examination a high school teacher might design for his course. When talking about tests, 

"standardized" simply means that everyone who takes the test is given the same amount of time 

and sees the same or very similar test questions. "Standardized" also means scoring is done very 

carefully so that the test scores do not depend upon who happens to be doing the scoring. These 

tests are widely used because, by and large, they have shown to be an efficient way to collect 

information about what people know and can do. For the present study the investigator could not 

lay hands on appropriate standardized achievement test, in mathematics, on the selected topics, the 

need was felt to develop one so as to evaluate the outcome of instructional strategies. An 

achievement test was developed from criterion referenced tests that exhibited significant 

response variant to measure the performance of the students.  

Development and Standardization of Criterion Referenced Test 

A criterion-referenced test can be defined as a test constructed to permit the determination of 

an examinee’s level of mastery relative to well defined behavior domain (Popham, 1975). Each 

behavior domain is keyed to an objective in the hierarchical order of learning. A criterion-

referenced test is constructed to assess student mastery of each objective in a learning hierarchy. 

The construction of a good criterion reference test involves (i) Planning of the test (ii) Writing 

and editing of the test items (iii) Tryout and item analysis (iv) Evaluation. The construction 

phase is described given below such as:  
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(i) Planning of the Test: After studying thoroughly the syllabus prescribed for IX mathematics 

students from the prescribed syllabus of Central Board of Secondary Education, New Delhi. It 

was also decided that test was meant for students of age 13 to 18 years. The main content area 

was identified and major course instructional behavioral objectives were specified. Twenty 

lessons based on mathematics from class IX were selected for present study. The investigator 

developed multiple choice questions; fill in the blank and true/false type questions keeping in 

mind the content and objectives of instructional material. For the present test, a blue print with 

three dimensions viz. knowledge of content, comprehension/understanding and application of 

content was prepared as shown in table-1. 

Table-1: Specification of the preliminary draft of criterion referenced test in mathematics 

S N Units 

O
bj

ec
ti

ve
s Type of test items 

Total 
Knowledge Comprehension Application 

F TF MC F TF MC F TF MC 

1. Polynomials 14 2 1 10 _ 1 10 1 1 7 33 

2. Angles and Lines 21 _ 2 6 1 2 8 1 _ 7 27 

3. Coordinate Geometry 10 1 _ 5 _ 1 8 1 1 5 22 

4. Areas 13 _ 1 5 1 1 7 1 1 7 24 

 Total 58 3 4 26 2 5 33 4 3 26 106 

Note: F Signifies Fill in the Blanks, T/F Signifies True/ False and MC Signifies Multiple Choices 

Table-1 shows that 14 objectives were prepared for the first unit, 21 objectives were formed 

for second unit, 10 objectives were prepared for third unit and 13 objectives were formed for the 

fourth unit. The items were prepared to be of fill in the blanks type, items were made in the form 

of true false type and items were planned of multiple choice questions. Hence, the total 106 items 

and 58 objectives were framed for the preliminary draft of criterion referenced test.  

(ii) Writing and Editing of Test Items: While writing the items simple language was used. 

Options were given in alphabetic order and numerical quantities. Text book language was 

avoided. Numerical problems and questions based on reasoning were also included because these 

types of questions are established more interest in students. Words like seldom, never, sometimes 

were avoided. After keeping in mind the above said points, investigator prepared a preliminary 

draft of criterion test comprising of 106 items. This test was given to mathematics experts from 

schools and university to check the items for content and language, check relationship between 
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 objectives of content and test item, suggest any other question.  

The six experts were personally requested by the investigator for serious reflection over 

every statement and to indicate how the statements were relatively close to the said objectives. 

The investigator with her supervisor devoted several sittings to consider the judgments of the 

experts on the statements. Discussion with subject expert teachers was held individually. After 

getting feedback from subject experts some items were modified and 4 items i.e. 13, 51, 66 and 

106 were identified as dead distracters. The 102 test items were retains for the final draft of the 

criterion referenced test in mathematics. 

(iii) Try-Out and Item Analysis: The final draft of criterion referenced test was administered to a 

sample of 50 students drawn from Xth class of Shri Guru Harkrishan Public School, GT road, 

Amritsar who had already studied the selected content and just completed their IX class. No time 

limit was imposed but it was found that the majority of the students completed entire test in 

about 1.15 minutes. The observations made by the experts and students were noted down and 

considered for revising the test. It may be mentioned here that unlike the other tests, the criterion 

referenced test is to describe the entry level of the students and the extent to which the learners 

have attained the pre-determined set of terminal behaviour. The answer-sheets were evaluated 

with the help of the scoring key. After the scoring, the item analysis was started. Item analysis is 

the procedure to assess the adequacy of items in a test by investigating the examinees' reactions 

to every item. Item analysis of the test is fundamentally done to discover ambiguities, pieces of 

information, incapable distracters and specialized deformities that may have been over looked 

amid test development. Also, it yields two sorts of data; in particular records of thing, for 

example, difficulty value and index of discrimination. The appropriate response sheets were 

assessed and arranged in sliding request of scores. Kelley (1939) criteria of item analysis were 

utilized to discover the difficulty value (DV) and discriminating power (DP) of the final draft of 

criterion referenced test. For the calculation of difficulty value and index of discrimination 

following technique was taken after:   

 (i)  An answer sheets of the students were arranged in descending order. 

(ii) The top 27 % cases formed the upper group and bottom 27 % formed the lower group. 

(iii) After that the correct responses for each item in both the groups were calculated. 
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  Each group consist 13 students. As such the difficulty value and discriminating power were 

calculated from those sub groups making a total of 26 students. For calculating difficulty value 

 and discrimination power, the following formulas were used: 

 Difficulty Value = RU +RL                    Discriminating Power = RU - RL 
                                              N                                                                    N/2 
Where: 

RU = Number of correct responses in upper group 

RL= Number of correct responses in lower group 

N = Total number of students in both the groups 

In this way difficulty value (DV) and discriminating power (DP) for each item of final draft 

of criterion referenced test in mathematics were computed. Each group consisted of 13 students. 

The difficulty value and discriminating power was calculated from those sub groups making a 

total of 26 students. The index of difficulty value (DV) and discriminating power (DP) for each 

item were computed. The distribution of discriminating power of items of the final draft of criterion 

referenced test in mathematics has been given in table-2  

Table-2: Distribution of discriminating power of items of the final draft of criterion 
referenced test 
 S N      DP f                      Item Number Remarks 

1 0.40 and above 44 3,5,6,7,10,12,19,21,24,25,27,30,32,34,35,38,41,42,43, 
44,45,50,52,53,56,66,67,68,71,72,75,77,79,80, 81,83, 
85,91,92,94,95,96, 98, 102 

Very good 
items 

2 0.30 to 0.39 29 1,2,4,8,13,14,15,17,23,26,28,29,31,36,37,39,47,48,49,58, 
64,70,78,86,89, 90,93,99,100 

Reasonably 
good items 

3 0.20 to 0.29 17 9,20,33,51,55,57,59,60,61,63,65,69,74,82,84,88,97 Marginal items 
4 Below 0.19 12 11,16,18,22,40,46,54,62,73,76,87,101 Poor items 

      

         Table-2 shows that the discrimination power of the final draft of criterion reference test 

were analysis that out of 102 items, the 44 items are considered very good and needed no 

revision when the discrimination power is 0.40 and above. Accept, scrutinize for improvement of 

item when 29 items with discrimination power is between 0.30 and 0.39 were considered 

reasonably good items. 17 items with discrimination power between 0.20 and 0.29 were regarded 

as marginal items while 12 items having discrimination power 0.19 and below it deserved to be 

eliminated. The discriminating power of the test items of final draft of criterion referenced test 

was ranged from 0.07 to 0.89. The distribution of difficulty value of items of the first draft of 

achievement test in mathematics has been given in table-3. 
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Table-3: Distribution of difficulty value of items of the first draft of achievement test  
S N       DV f                           Item Number       Remarks 
1. Above 0.75 6 11,16,22,40,62,73, Easy items 
2. 0.50 to 0.75 45 1,3,5,6,7, 8,9,12,15,19,21,24,25,26,27,28,30,32,35, 

37,38,42,48,50,52,55,56,59,61,63,64,65,68,69,70, 
74,75,77,79,80,82,90,94,96,97, 

Marginal items 

3. 0.25 to 0.49 45 2,4,10,13,14,17,20,23,29,31,33,34,36,39,41,43,44, 
45,47,49,51,53,57,58,60,66,67,71,72,78,81,83, 
84,85,86,88,89,91,92,93,95,98,99,100,102 

Reasonably good items 

4. Below 0.25 6 18, 46, 54,76,87,101 Difficult items 
          The table-3 shows that the difficulty value of the final draft of criterion reference test were 

analysis that out of 102 items, there are 6 items having difficulty value above 0.75 indicating that 

these are very easy items, 45 items having difficulty value between0.50 to 0.75 were regarded as 

marginal items, 45 items were regarded as reasonably good items while 6 item having difficulty 

value below 0.25 are considered to be difficult items. The total 12 easy and difficult items were 

eliminated from the final draft of criterion referenced test in mathematics. The major reason for 

measuring item difficulty was to choose items of suitable difficulty level. The criteria given by 

Ebel (1965) say that the items having difficulty level above 0.75 and below 0.25 were rejected as 

they were very easy and very difficult items respectively. The items having difficulty value 

ranged from 0.25 to 0.75 were accepted. However, the difficult level of items for the first draft 

ranged from 0.04 to 0.92. The final draft of criterion referenced test comprised of 102 items. 

These items were analyzed and evaluated to enhance the quality of items. The distracters which 

contend with the right answer can be made less alluring to maintain a strategic distance from a 

more noteworthy interest to the students when contrasted with that of the right answer. The 

appropriation of distracters contending with correct answer and poor or weak distracters of the 

final draft of criterion referenced test in mathematics is given in table-4. 

Table-4: Distribution of distracters competing with correct response and weak distracters 
of the final draft of criterion referenced test in mathematics 

S N                   Form of Response        Item Number f 

1. Distracters competing with correct response 1,7, 8, 9, 26,35,38,50,64, 70 10 

2. Weak distracters 11, 16, 18, 22, 40, 54, 62,73, 76, 87, 101 12 

     Table-4 shows that out of total 102 items, 10 items were distracters competing with correct 

response and these items were revised by taking into consideration. 12 items with poor 

distracters were removed from the final draft of criterion referenced test. Hence, finally the 

remaining 90 items were retained for the first draft of achievement test in mathematics. The 
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selected and rejected of the test items after calculation of difficulty value and discriminating 

power for the final draft of criterion referenced test in mathematics. The reliability co-efficient of 

the criterion referenced test was calculated by test retest method and was found 0.88. The 

development of achievement test passed through three stages: (i) first draft of achievement test 

(ii) second draft of achievement test (iii) final draft of achievement test. The description of all 

drafts achievement test in mathematics has been given below:  

First Draft of Achievement Test in Mathematics 

The first draft of achievement test was prepared on the basis of 90 test items selected after 

the validation of criterion referenced tests. The development of achievement test involves 

following steps such as (i) Planning (ii) Preparation (iii) Tryout (iv) Evaluation. The planning 

and preparation of the test items have been discussed during development of criterion referenced 

test. The detail description of tryout and evaluation has been given below:  

First Tryout and Evaluation: The items of criterion referenced test were used as first draft of the 

achievement test and were administered to a sample of 100 students of class X studying in 

Government Girls Senior Secondary School, Mall Road, Amritsar. The criteria of Kelley (1939) 

method were opted for item analysis i.e. to find difficulty value (DV) and discriminating power 

(DP) of the first draft of achievement test. The procedure has been already discussed in the 

previous section. Each group consisted of 27 students. The difficulty value and discriminating 

power was calculated from those sub groups making a total of 54 students. The index of 

difficulty value (DV) and discriminating power (DP) for each item were computed. The 

discriminating power of the test items of first draft was ranged from 0.07 to 0.89. The distribution 

of discriminating power of items of the first draft of achievement test mathematics has been given in 

table-5 

Table-5: Distribution of discriminating power of items of the first draft of achievement test 
S N      DP f                      Item Number Remarks 

1. 0.40 and above 46 1,5,6,10,15,16,17,23,24,25,26,28,29,33,34,36, 
37,38,41,42,46,48,49,50,52,54,56,58,62,63,65, 
70,71,72,73,74,75,76,77,80,84,85,86,87,89,90 

Very good items 

2. 0.30 to 0.39 11 3,8,22,55,59,60,67,68,79,81,83 Reasonably good items 
3. 0.20 to 0.29 11 4,9,12,13,14,19,20,31,32,44,47 Marginal items 
4. Below 0.19 22 2,7,11,18,21,27,30,35,39,40,43,45,51,53,57,61, 

64,66,69,78,82,88 
Poor items 

The above table-5 shows that out of 90 items, the 46 items having discriminating power 

more than 0.40 were considered as very good items, 11 items with discriminating power between 
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0.30 to 0.39 were considered considerably good items, 11 items with discriminating power 

between 0.20 to 0.29 were regarded as marginal items while 22 items having discriminating 

power between 0.19 and below it deserved to be eliminated. However, the difficult level of items 

for the first draft ranged from 0.18 to 0.93. The distribution of difficulty value of items of the first 

draft of achievement test mathematics has been given in table-6  

Table-6: Distribution of difficulty value of items of the first draft of achievement test  
S N       DV f                 Item Number       Remarks 
1. Above 0.75 21 2,7,11,18,21,27,30,35,39,40,43,45,51,53,57,61,64,

66,69,78,88, 
Easy items 

2. 0.50 to 0.75 11 4,9,12,13,14,19,20,31,32,44,47 Marginal items 
3. 0.25 to 0.49 57 1,3,5,6,8,10,15,16,17,22,23,24,25,26,28,29,33,34, 

36,37,38,41,42,46,48,49,50,52,54,55,56,58,59,60,6
2,63,65,67,68,70,71,72,73,74,75,76,77,79,80,81,83,
84,85,86,87,89,90 

Reasonably good items 

4. Below 0.25 01 82 Difficult items 

     The table-6 shows that there are 21 items having difficulty value above 0.75 indicating that 

these are very easy items and only 1 item having difficulty value below 0.25 are considered to be 

difficult items. These total 22 items were eliminated from the first draft of achievement test. The 

first draft of achievement test comprised of 90 items. The major reason for measuring item 

difficulty was to choose items of suitable difficulty level. The criteria given by Ebel (1965) say 

that the items having difficulty level above 0.75 and below 0.25 were rejected as they were very 

easy and very difficult items respectively. The items having difficulty value ranged from 0.25 to 

0.75 were accepted as such for the achievement test. These items were analyzed and evaluated to 

enhance the quality of items. The distracters which do not fall in closeness of the right reaction 

locale, the required update or adjustment. The distracters which contend with the right answer 

can be made less alluring to maintain a strategic distance from a more noteworthy interest to the 

students when contrasted with that of the right answer. The appropriation of distracters 

contending with correct answer and poor or weak distracters of the first draft of achievement test 

has been given in table-7. 

Table-7: Distribution of distracters competing with correct response and weak distracters 
of the first draft of achievement test in mathematics 

SN Form of Response        Item Number f 

1. Distracters competing with correct response 4,9,12,13,14,19,20,31,32,44,47 11 

2. Weak distracters 2,7,11,18,21,27,30,35,39,40,43,45,51,53,57,
61,64,66,69,78,82,88 

22 
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Table-7 shows that out of total 90 items, 11 items were distracters competing with correct 

response and these items were revised by taking into consideration. 22 items with poor 

distracters were removed from the first draft. Hence, finally the remaining 68 items were retained 

for the second draft. The selected and rejected items of the test after calculation of difficulty 

value and discriminating power for the second draft are given below in the table-8. 

Table-8: The selected and rejected items for the second draft of achievement test in 
mathematics 
S N f Item Number Remarks 
1. 68 1,3,4,5,6,8,9,10,12,13,14,15,16,17,19,20,22,23,24,25,26,28,29,31,32,33,34

,36,37,38,41,42,44,46,47,48,49,50,52,54,55,56,58,59,60,62,63,65,67,68,70
,71,72,73,74,75,76,77,79,80,81,83,84,85,86,87,89,90 

Selected Items 

2. 22 2,7,11,18,21,27,30,35,39,40,43,45,51,53,57,61,64,66,69, 
78,82,88 

Rejected Items 

 

Table-8 shows that out of total 90 items, 22 items were rejected and 68 items were retained 

for the second draft while. Hence, there were 68 items for the second draft of achievement test. 

Second Draft of the Achievement Test in Mathematics 

       The second draft of the achievement test was prepared on the basis of the item analysis of 

test items. The second draft consisted of those items which were accepted as such and which 

were modified or revised taking into consideration the difficulty value and discriminating power. 

Second Tryout and Evaluation: The second draft consisted of those items which were retained 

and which were revised taking into consideration the difficulty value and discriminating power 

in the first draft. Second draft of achievement test was administered on 56 students of class X 

studying in Ajanta Public School, Basant Avenue, Amritsar. The answer- sheets were evaluated 

with the help of scoring key. After scoring the answer sheets, the item analysis of second draft 

was carried out. The distribution of difficulty value of items of the second draft of achievement 

test in mathematics has been given in table-9 

Table-9: Distribution of difficulty value of items of the second draft of achievement test in 
mathematics 

S N DV f Item Number Remarks 
1. Above 0.75 10 5,9,14,16,19,30,36,37,64,67 Easy items 

2. 0.50 to 0.75 37 1,2,3,4,6,7,8,10,11,12,15,17,22,23,24,25,26,28,31,33,
34,35,38,39,40,41,48,50,51,52,53,59,61,62,63, 65,68 

Reasonably good 
items 

3. 0.25 to 0.49 15 13,18,20,27,32,42,45,46,47,54,55,56,57,58,66, Marginal items 

4. Below 0.25 6 21,29,43,44,49,60, Difficult items 
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Table-9 shows that there are 10 items having difficulty value above 0.75 indicating that 

these are very easy items and 6 items having difficulty value below 0.25 are considered to be 

difficult items. These total 16 items were eliminated from the second draft. The distribution of 

discrimination power of items of the second draft of achievement test in mathematics has been 

given in table-10 

Table-10: Distribution of discriminating power of items of the second draft of achievement 
test in mathematics 
S N           DP f Item Number Remarks 
1. 0.40 and above  24 1,2,3,4,7,8,10,11,12,17,22,23,24,26,28,34, 

39,48,50,52,53,61,63,68 
Very good items 

2. 0.30 to 0.39 13 6,15,25,31,33,35,38,40,41,51,59,62,65 Reasonably good items 
3. 0.20 to 0.29 15 13,18,20,27,32,42,45,46,47,54,55,56,57, 58,66 Marginal items 
4.  0.19 and below 16 5,9,14,16,19,21,29,30,36,37,43,44,49,60, 64,67 Poor items 

 

Table-10 shows that 24 items having discriminating power more than 0.40 were considered 

as very good items, 13 items with discriminating power ranged between 0.30 to 0.39 considered 

reasonably good items, 15 items having discriminating power between 0.20 to 0.29 was taken as 

marginal item and 16 items having discriminating power between 0.19 and below were considered 

poor items. These 16 poor items were eliminated from the second draft. Thus, there were total 52 

items which were retained for the final draft of achievement test. 

Final Draft of Achievement Test in Mathematics 

         After the calculation of difficulty values and discriminating power of all the items, 52 items 

were retained for the final draft of achievement test. The items having difficulty value (DV) 

ranging from 0.25 to 0.75 and discriminating power (D.P.) ranging from 0.20 to 0.75 were 

retained for the final draft of achievement test in mathematics. The most easy and most difficult 

items were rejected. The selected and rejected items for the final draft of achievement test in 

mathematics have been given in table-11. 

Table-11: The selected and rejected items for the final draft of achievement test in 
mathematics 
N f Item Number Remarks 
1 52 1,2,3,4,6,7,8,10,11,12,13,15,17,18,20,22,23,24,25,26,27,28,31,32,33,34,35,3

8,39,40,41,42,45,46,47,48,50,51,52,53,54,55,56,57,58,59,61,62,63,65,66,68 
Selected items 

2 16 5,9,14,16,19,21,29,30,36,37,43,44,49,60,64,67 Rejected items 
Table 8 shows that 52 items out of 68 were retained for the final draft of achievement test in 

mathematics and 16 items were rejected from the second draft. So the final draft of achievement 

test consisted of 52 items, which included 37 multiple choice items, 7 fill in the blanks and 8 true  
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false type items. 

Administration 

The subjects were situated easily, at sensible separation from each other and all inside such 

separation that each subject could obviously hear the analyzer's voice. The final draft of the 

achievement test comprising of 52 items was given to a group of 10 students and the normal time 

in which 90% of the cases could finish the test was taken as the time furthest reaches of the test 

and this turned out to be 40 minutes. 

Scoring 

Scoring key was made and got examined. The appropriate response sheets were assessed 

with the assistance of the scoring key. For each right reaction, one mark was appointed and there 

was no negative stamping for any wrong reaction made by the students. Total marks of the test 

were 52 marks. 

Reliability 

Reliability is essential to the effectiveness of any data gathering procedure (Best & Kahn, 

1989). Guilford (1967) defines reliability as the proportion of true variance in the observed test 

scores. As the achievement test in mathematics being heterogeneous and test items having being 

arranged logically, the two halves could not have been identical. Therefore, test- retest method of 

reliability was found to be most suitable for the test. Mouly (1970) remarked, “The test-retest 

method is the only feasible approach to the establishment of the reliability of the test. The 

reliability study of the test was conducted a sample of 40 students of class X studying in Manav 

Public School, Anand Avenue, Amritsar. The second administration of the test was given after 

two weeks. The product moment coefficient of correlation for the two scores was computed. The 

coefficient of correlation between two test scores was found to be 0.81. This coefficient of 

correlation is fairly high, which testifies of the soundness of the test. Therefore, the achievement 

test may be considered as reliable tool for the measure of the student’s achievement in 

mathematics.  

Validity  

Validity of the test refers to the degree to which it determines what it intends to determine. 

The content validity is a non-statistical type of validity. To determine content validity the test 

items and a list of outcomes were given to a panel consisting of five experts in subject matter and 

two experts in test items. Out of the seven experts five experts have also solved the tests so the 

scoring key could be verified. The experts agreed with the investigator on the distribution of the 
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test items to objectives as well as with scoring of the test. This established the content validity of 

the test. 
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