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- The process of educational and 

psychological measurement relies on 

tools and measures that provide 

quantitative data that allow educators 

to understand the educational 

phenomenon in a specific way. 

Achievement tests are an important 

part of the educational process, through 

which it is possible to judge the extent 

to which educational goals have been 

achieved. It also helps the student to 

identify the level of his academic 

achievement ( .21:21)  

- By following the developments in the 

construction of educational and 

psychological standards, we notice a 

trend towards the use of the standard-

referenced measurement, and in return 

there is another trend towards the use 

of the standard-referenced 

measurement, and the use of the test 

item response theory. The standard 

reference scale depends on the 

interpretation of grades in the light of 

specific criteria, that is, the student’s 

scores in the test are attributed to 

standard scales, and then the relative 

performance level of the student is 

determined based on the location of his 

score compared to the average 

achievement of the standard group in 

the test, and this trend focuses on 

individual differences between 

students so that It shows the extent of 

the difference between one student's 

level and another, that is, it measures 

the ability of a particular student 

compared to the ability of other 

students. The standard-reference 

measures were subjected to some 

aspects of criticism, as it was found 

that these tests depend on comparing 

the performance of the student with the 

members of his class group, and 

therefore it is possible that the location 

of the student differs according to the 

characteristics of his standard group, in 

addition to that the average of the 

standard group does not necessarily 

represent the performance required for 

success ( .5:34)  

- These tests are also concerned with 

the individual differences between 

students without regard to the extent of 

the student's proficiency in the skills 

and information to be measured in 

order to qualify him for new training 

and educational programs. With 

accurate information that helps in 

making appropriate educational 

decisions about the level of adequacy 

of the student and the curriculum, and 

these criticisms played a role in the 

emergence of modern perceptions in 

the methodology of educational tests 

and standards, which led to the 

emergence of another trend called 

analogical reference ( .1:14)  

- The reality that we must not overlook 

is that education is no longer limited to 
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simply distinguishing between students 

in the measured characteristic, but 

rather it must focus on their acquisition 

of certain skills and achievement of 

specific goals, and even mastery of 

skills and information, and thus 

comparing the performance of the 

individual with a specific level of 

performance in a specific field of 

Behavior This is what spoken tests aim 

at ( .22:13)  

- Also, referenced tests are the most 

suitable types of achievement tests for 

measuring and evaluating student 

achievement, because they accurately 

determine the skills and competencies 

required to be mastered, as they can be 

measured and observed directly, which 

helps in diagnosis, classifying students 

into proficient and non-proficient, and 

determining appropriate remedial 

programs. More detailed information 

about the performance of the learners, 

and the emergence of the idea of 

learning with perfection led to the 

emergence of the referenced tests, 

where the movement of the spoken 

measurement took an important place 

among the scholars of educational 

measurement, and with the 

development of the referenced tests, 

the variation of defining the concept of 

the referenced test  (3 :15)  

- And the test that covers a narrow 

range and is used to make 

empowerment decisions, as he defined 

it as a way to determine the level of the 

individual in relation to a specific 

behavioral field  (9 :14.)  

- The referenced test is a way to verify 

the learner's acquisition of basic 

competencies or skills that express 

specific educational outcomes ( .4:33)  

- And for the referenced tests, it is 

concerned with comparing the 

student's performance with a certain 

level of performance, regardless of the 

group's performance ( .21:34)  

- However, the classification process is 

based on a comparison of the learner's 

performance with the predetermined 

point on the achievement continuum, 

which corresponds to the so-called cut-

off degree that separates masters and 

non-masters of the measured academic 

content ( .1:25)  

- It is a point on the observation scale 

that distinguishes between proficient 

and non-proficient persons, and the 

cut-off degree is used to separate 

between persons who succeeded in the 

test and those who did not. The Item 

Response Theory is one of the recent 

developments in the field of 

educational and psychological 

statistics, as it presented psychometric 

methods of Great effectiveness in 

building educational and psychological 

measures and the method of 

interpreting the degrees of those scales 

compared to the traditional theory of 

measurement ( .7:11)  

- The theory of responding to the 

optional item has advantages, 

including: The estimate of the 

individual's ability is independent of 

the sample of the items to which it is 

applied, that is, the assessment of the 

capabilities of individuals is free from 

the characteristics of the items, and the 

estimates of the features of the items 

are statistically independent from the 

sample of individuals that were used to 

estimate these characteristics, and that 

it is possible to obtain a statistical 

(Standard error in estimation) to 
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estimate the degree of accuracy in 

measuring the ability for each 

individual and the statistician differs 

from one individual to another ( .4:77)  

- The independence of measurement is 

the essential difference between the 

traditional theory and the individual 

response theory. This theory has made 

assumptions that must be achieved in 

the data in order to lead to reliable 

results. Among the most important 

assumptions are: 

- Unidlmensionality: It means that 

there is one ability that explains the 

performance of the individual in the 

test, so it is called one-dimensional 

models, while models that assume the 

existence of more than one ability that 

underlies this performance are called 

multi-dimensional الاستقلال الموضعي.  Local 

Independence: That is, the individual's 

responses to the different items in the 

test are statistically independent at a 

certain level of ability, that is, the 

individual's response to a specific item 

should not affect positively or 

negatively his response to another test 

item. 

- Item Characteristic Curve ICC: It is a 

mathematical relationship linking the 

individual's probability of responding 

correctly to the test item, and the 

ability measured by the group of items 

that contain that item. It clearly 

indicates that the probability of 

answering the item with a correct 

answer increases with the increase in 

the ability of the individual, because 

the curve is cumulative upward, and 

these curves are described in the 

models of tests designed to measure 

one characteristic (one-dimensional) in 

terms of one teacher, two teachers, or 

three parameters. (18:71) 

- Speed in performance Speedlness: It 

assumes that the speed factor has no 

role in answering the item, ie that the 

individual's characteristics in 

answering the test items are due to his 

low ability and not to the effect of the 

speed factor in his answer. 

There is a set of assumptions specific 

to each of the single response models, 

as the triple model is the general case 

for these models, because in it the 

difficulty parameter (b), the 

discrimination parameter (a), and the 

estimation parameter (c) are estimated. 

As for the unilateral model, only the 

difficulty parameter (b) is estimated, 

and it is assumed that the 

discrimination is equal for all test 

items, and it is equal to one, and the 

guess (c) is equal for all test items and 

is equal to zero. As for the binary 

model, the difficulty parameter (b) and 

the discrimination parameter are 

estimated (a), and it is assumed that the 

guess parameter (c) is equal for all test 

items, and is equal to zero, and these 

assumptions are difficult to achieve, 

that is, there is a group of items with 

equal discrimination, equal to one, and 

the probability of guessing is equal to 

zero for items of multiple choice type. 

(16:20) 

The individual response theory 

includes several models, the most 

important of which are: 

Rash Model: It is one of the 

most common of these models, as it 

allows the vocabulary to differ in its 

difficulty, and it is mathematically 

expressed by the following 

relationship: 
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The two-parameter model: 

allows the test items to differ in their 

difficulty and distinction, and is 

expressed in the following relationship: 

And the three-parameter model: 

(difficulty, discrimination, guessing), 

and this model is used in the current 

research, and it is represented by the 

following relationship: 

Where denotes the probability of 

an individual chosen randomly from 

the level of ability () answering the 

item (a) correct answer, b: difficulty 

parameter, a: discrimination parameter, 

c guessing parameter, ability 

parameter, D = 1.7 and represents the 

scaling factor. 

The test information function 

plays an important role in the response 

theory of the individual, as it is 

possible to determine the standard 

error in the estimate, and the test 

information function is characterized 

as representing the sum of the 

information functions of the individual 

items at a certain level of ability, and 

the test information function is 

independent of the sample of the 

testers, and thus the response theory of 

the individual offers advantages The 

error in estimation is inversely related 

to the square root of the test 

information function according to the 

following relationship: 

Test information function: 

Standard error of estimation: 

This means that the standard 

error in estimation is as low as possible 

at the ability levels that correspond to 

the maximum estimate of the 

information. One of the useful uses of 

the individual information function is 

the ability to know the extent to which 

each item contributes to the test 

information function independently of 

the other items of the test. If we know 

the capabilities of a group of testers, 

we can Selection of test items that 

increase the information provided by 

the test in the extent to which their 

abilities are distributed in the test 

(7:24) 

research importance: 

The importance of this research 

lies in its endeavor to build a 

referenced achievement test in 

statistics that is characterized by 

objectivity and accuracy in measuring 

the trait, by creating vocabulary free 

from the characteristics of individuals 

so that it becomes valuable in its use in 

revealing the level of achievement of 

students of the Faculty of Physical 

Education in the field of statistics. 

The importance of this research 

also lies in its use of the three-teacher 

logarithmic model in developing 

standardized tests, which would open 

doors for subsequent studies that 

highlight the practical applications of 

parametric models in psychological 

and educational measurement. 

research aims : 

Constructing a referenced test in 

the educational statistics course that 

has acceptable psychometric 

characteristics according to the three-

teacher model as one of the response 

theory models for the test item. 

Research hypotheses : 

2. To what extent are the assumptions 

of the three-teacher model achieved in 

the current research data? 

1. To what extent do the respondents' 

responses match the three-teacher 

model? 
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5. What are the features of difficulty, 

discrimination and guessing for the test 

item? 

search terms: 

Reference Test Criterion: 

It is the test that is used to 

evaluate an individual's performance in 

relation to a criterion (an absolute level 

of performance) without the need to 

compare his performance with that of 

other individuals. 

The Three Parameter Model: It 

is one of the two-graded test item 

response theory models, where this 

model can estimate three parameters of 

the test item: difficulty, discrimination, 

and guessing. 

Research plan and procedures: 

- research community: The research 

community consisted of male and 

female students of the Faculty of 

Physical Education, Sadat City 

University, who were registered during 

the academic years 2021-2022. 

The research sample     :  

The research sample consisted 

of all (1000) male and female students 

of the Faculty of Physical Education, 

Sadat City University, the quartet 

enrolled in the statistics course during 

the academic years 2021-2022, as the 

number of male and female students 

reached (450) and (550) female 

students. 

Data collection methods and tools 

The construction of the research 

tool went through the following stages: 

 •Determine the purpose of the test. 

 •Determining the test content by 

referring to the course description and 

the appropriate literature. The content 

was limited to the following topics: 

basic concepts in statistics, types of 

tests, building tests, and analyzing test 

results. 

 •Formulating the behavioral objectives 

that are covered by the topics and 

expected to be mastered by the 

students. 

 •The researcher formulated (45) 

multiple-choice items with four 

alternatives, one of which represents 

the correct answer to measure each of 

the behavioral goals, and some of them 

required measuring more than one 

item. In terms of content and 

knowledge level. 

Validity of the scale: 

In order to ensure the validity of 

the content, the test items were 

presented to five arbitrators from the 

faculty members at the university who 

study the educational statistics course, 

and each of them was asked to express 

his opinion on: the degree of 

agreement between the behavioral 

goals and the main goal of the test and 

their representation of them, and the 

extent to which the vocabulary 

measures the behavioral goal related to 

it, And the extent to which the test as a 

whole is consistent with its main 

objective, and based on their 

observations, five items were deleted, 

and the arbitrators unanimously agreed 

that there are items that fulfill their 

purpose, and that they are a 

representative sample of the behavioral 

field that the test measures. The 

number of test items was (40) items, 

(Appendix 1). 

Tool stability: 

The internal consistency 

stability coefficient of the test was 

extracted according to the Cronbach 

Alpha equation using the SPSS 15 
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program. The stability coefficient was 

0.90. This value indicates that the test 

has a high degree in measuring the 

trait. 

Search procedures     :  

 •The test was applied in its final form 

(40) items to students before the end of 

the second semester of the year 2021-

2022, and after completing the 

application process and collecting the 

response sheets, the researcher 

corrected the answer sheets, and the 

correction was done by giving one (1) 

mark for the correct answer and a 

grade of zero (0). 0) for the wrong 

answer, and the total score of the 

student that he obtains in the test 

represents the total number of the test 

items for which he answered correctly. 

 •The testers' responses to the test items 

were dumped into special files in the 

computer's memory in preparation for 

conducting the necessary statistical 

treatments using special programs 

(BILOG - MG3, SPSS 20) and to 

answer the research questions. 

Presentation and discussion of the 

results: 

The first question: What is the 

extent to which the assumptions of the 

response theory for the test item are 

achieved according to the three-teacher 

model? 

First: Unidimensionsllty assumption: 

This assumption has been 

verified using factor analysis through 

the SPSS program using the Principle 

Component Analysis method. Table 

(1) shows the values of the latent roots, 

the explained variance ratios for the 

first four factors, and the result of 

dividing the first root by the second 

factor. 

Schedule  (1)  

The values of the latent root, the explained variance, and the cumulative 

explained variance of the first four factors 

Latent 

Root 

Factor 

Percentage of 

Explanable 

Variance cumulative 

explained 

e The first latent 

root 

The second 

underlying root 

2 21.751 41..72 41..72 

4.142 
1 5.33. 7.714 3..933 

5 1.911 3.792 12.741 

4 2.911 4.927 12.114 

It is noted from Table (1) that 

the value of the explained variance for 

the first factor exceeded 20% as an 

indicator of one-dimensionality, and 

the result of dividing the first potential 

root by the second potential root 

exceeded the value (2) as a second 

indicator of one-dimensional 

realization (Hattie, 1985). A one-

dimensional hypothesis by graphically 

representing the underlying roots, 
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using the SPSS program, which is 

known as a Scree Plot. 

Second: the assumption of local 

independence 

Since the assumption of one-

dimensionality is achieved according 

to what was previously indicated, this 

means that the assumption of 

positional independence is fulfilled. 

The second question: To what 

extent do the responses of the test 

items match the three-teacher model? 

To verify the conformity of 

individuals and vocabulary to the 

three-teacher model, the BILOG-MG 3 

program was used. The results of the 

analysis showed that all the responses 

of the individuals were identical to the 

expectations of the model, with the 

exception of four students whose 

numbers were (307, 405, 501, 605), 

where the chi-square values were 

statistically significant at the level of 

Significance (a ≤ 0.05), and in order to 

verify the degree of conformity of the 

test items to the three-parameter 

model, the same program was used, 

and based on the chi-square index at 

the level of significance (a ≤ 0.05), 

which considers the test item to be 

inconsistent with the model if the 

probability of this item is less Or equal 

to 0.05. Chi-square values, significance 

level, and individual matching status of 

the three-parameter model were found. 

Table (2) shows the values of these 

indicators. 

Schedule  (2)  

Chi-square values and level of significance for the three-parameter model 

The 

number of 

the item 

ka 2 for 

good 

fit statistical 

significance 

The 

item 

number 

ka 2 for 

good fit 

statistical 

significance 

 

2 9.4 ..55. 12 5.4 ..1.4 

1 21.1 ..23. 11 71.3 ....1 

5 22.1 ..213 15 243.7 ..... 

4 51.1 ..171 14 247.7 ..... 

3 5..1 ..211 13 14.9 ..151 

1 9.2 ..21. 11 41.4 ...91 

1 11.1 ..217 11 22.3 ..144 

7 23.9 ..112 17 24.2 ..211 

9 9.5 ..275 19 31 ..215 

2. 21 ..191 5. 19.1 ..127 

22 1.3 ..11. 52 11.1 ....1 

21 7.1 ..521 51 7.1 ..112 



 

 

44     

Assiut Journal For Sport Science Arts 

Follow Schedule  (2)  

Chi-square values and level of significance for the three-parameter model 

The number 
of the item 

ka 2 for 
good 

fit statistical 
significance 

The item 
number 

ka 2 for 
good fit 

statistical 
significance 

25 12 ..279 55 2..2 ..232 

24 21.3 ..117 54 11 ..233 

23 51.1 ...93 53 21.5 ..427 

21 51.1 ..131 51 221.7 ..... 

21 4.1 ..212 51 11.1 ....2 

27 2..1 ..21. 57 22.4 ..271 

29 4.4 ..14. 59 25.1 ...9. 

1. 29.7 ..112 4. 11.1 ....2 

Statistical significance level (a ≤ 0.05) 

Table (2) shows the chi-square 

test values and their statistical 

significance at the level of (a ≤ 0.05), 

and that (33) items out of (40) items 

are not statistically significant at the 

level (a ≤ 0.05), which indicates their 

conformity to the three-parameter 

model. The vocabulary is: (1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 

18, 19, 20, 21, 25, 26, 27, 28, 29, 30, 

32, 33, 34, 35, 38, 39). Appendix (1), 

as for the test items (22, 23, 24, 31, 36, 

37, 40), the chi-square value indicated 

a statistical significance at the level (a 

≤ 0.05), and this indicates that these 

items do not conform to the three-

factor model the teacher. 

The third question: What are the 

values of the parameters estimates 

(discrimination, difficulty, and 

guessing) of the test and the standard 

errors in their estimation according to 

the three-parameter model? 

In order to answer the research 

question, the parameters of the test 

vocabulary were found: difficulty, 

discrimination, and guessing, as shown 

in Table  (5.)  

table  (3)  

Evaluate test vocabulary parameters (difficulty, discrimination, and guess) and 

standard errors 

Item 
Number 

((Discriminatio) 
Standard 

Error 
(Difficulty) 

Standard 
Error of 
Difficulty 

(Guess) 
Standard 
Error of 

Gue 

2 2.111 ..121 - ..931  ..511 ..527 ..2.5 

1 2.142 ..191 - ..111  - ..297  ..191 ...17 

5 2.113 ..419 1.4.7 ..491 ..125 ...55 

4 2.452 ..111 - ...42  ..1.4 ..115 ...17 
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Follow table  (3)  
Evaluate test vocabulary parameters (difficulty, discrimination, and guess) and 

standard errors 

Item 
Number ((Discriminatio) Standard 

Error (Difficulty) 
Standard 
Error of 
Difficulty 

(Guess) 
Standard 
Error of 

Gue 

3 2.311 ..153 - ..917  ..135 ..177 ...91 

1 2.791 ..111 - ..1.9  ..219 ..213 ...3. 

1 ..731 ..113 2..13 ..2.1 ..431 ...12 

7 ..332 ...71 ..151 ..191 ..142 ...75 

9 ..991 ..123 2.112 ..227 ..159 ...57 

2. 2.27. ..2.2 - ..539  ..227 ..219 ...41 

22 2..15 ...17 ..213 ...74 ..114 ...59 

21 ..794 ..127 2.331 ..241 ..195 ...14 

25 ..117 ..231 ..125 ..1.4 ..141 ...11 

24 2..92 ..441 ..771 ..225 ..191 ...59 

23 2.452 ..1.3 - 2.153  ..111 ..175 ..2.1 

21 ..745 ..274 2...1 ..241 ..534 ...49 

21 ..11. ..277 ..21. ..132 ..419 ...11 

27 ..412 ...11 ...42 ..512 ..144 ...47 

29 2.117 ..179 - ..17.  ..215 ..131 ...15 

1. 2.779 ..455 ..191 ..251 ..51. ...44 

12 2.945 ..522 ....7 ..215 ..1.7 ...49 

13 2.1.5 ..452 ..454 ..233 ..524 ...31 

11 ..2.1 ...57 - ..721  2.391 ..134 ...11 

11 2.955 ..519 - ..233  ..271 ..394 ...12 

17 ...92 ...52 1.431 2.31. ..215 ...43 

19 ..41. ..249 2.122 ..311 ..249 ...11 

5. 2.927 ..531 ..14. ..22. ..145 ...45 

51 2..2. ..535 2.542 ..2.3 ..231 ...11 

55 2.132 ..5.3 ..735 ..291 ..172 ...33 

54 ..917 ..114 ..115 ..131 ..213 ...14 

53 ..927 ..111 2.213 ..159 ..223 ...3. 

57 ..2.4 ...51 - 2.511  ...11 ..215 ...12 

59 2.517 ..237 ..147 ...54 ..14. ...21 

 1... 11.. 17.. 42.. 15.. 2.222 المتوسط الحسابي

 1... .2.. 53.. 99.. 21.. 34.. الانحراف المعياري
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It is clear from Table (3) that the 

value of the discrimination parameter 

ranged between (0.091 - 1.943) with an 

average of (1.111) and a standard 

deviation of (0.54), and that the value 

of the difficulty parameter ranged 

between (- 1.635 - 2.457) with an 

average of (0.41) and a standard 

deviation of (0.41). 0.99), and that the 

value of the estimation parameter 

ranged between (0.115 - 0.594), with a 

mean of (0.27) and a standard 

deviation of (0.10). 

In light of these results, the 

researcher recommends conducting 

more studies on the psychometric 

properties of the test, which was built 

using models of other latent features of 

the test item response theory, such as 

the Rasch model and others, in order to 

identify the extent to which the test 

items match other models of the test 

item response theory models, and to 

identify estimates Parameters 

(discrimination, difficulty, and 

guessing) of test items and standard 

errors in the light of these models. 
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