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Abstract - The objective of this research is the development of the information system for multiple-choice item analysis and 
the development of test bank by using the flexible optimization for unsupervised learning (FOUS) technique. There are three 
components in the FOUS technique, which are the exam selection, the exam management and reporting exam results. The 
examination was focused on the assessment of information technology subjects in order to measure the quality and reliability 
of the test suite. The research methodology is a development of online assessment application based on PHP and to use SQL 
Server for recording all data. In addition, the FOUS technique uses many algorithms for increasing performance such as the 
heuristic search, decision tree, rule base, and fuzzy logic. The data was collected from student’s examination and was used to 
analyze for quality evaluation of the examination sets in 3 aspects, which are reliability, difficulty and discrimination. After 
that, the system shows the result in graphical and tabular forms. The instructor can change the random criteria according to 
the test difficulties for improving more appropriate new test suite. There are 100 multiple-choice items for testing the FOUS 
technique. The results can be concluded that 83 multiple-choice items can be classified by difficulty levels and 
discrimination levels but 17 multiple-choice items cannot be classified from these level. Then this research solves 17 
multiple-choice items by fuzzy logic. However, 74 multiple-choice items pass evaluation criteria and are picked up in the 
test bank. These multiple-choice items are used to test by 450 students in grade 2 from SuankularbwittayalaiSamutprakan 
school, which is a popular school in Thailand. These students are divided 2 category, which are the children learn well 
(average score is more than 2.75) and children learn soft (average score is less than 2.75). This test concludes that 97 percent 
of the children learn well can do simple tests while 62 percent can do difficult tests. In addition, 76 percent of the children 
learn soft can do simple test while 22 percent can do difficult tests. It can be seen that the FOUS technique can be classified 
as higher than difficulty levels and discrimination levels that is 17 items.  
 
Index terms - Assessment test online, Heuristic search, Decision tree, Rule base, Fuzzy logic. 
 
I. INTRODUCTION 
 
Education of Thailand has evolved from ancient 
times until present. Thai people belief that education 
helps to determine the direction of the nation and can 
develop the people, who will be important for 
developing country to progress. Education of 
Thailand has an interesting history can be divided 
into five stages as follows:  ancient, modern 
education reform, constitutional regime early, modern 
education and modernity. Education of Thailand has 
evolved over the years. Because of, there are factors 
both within and outside the country. This situation 
makes to change in social. National social and 
economic development plan no. 11 specifies that 
Thailand is faced with the major changes in both 
external and domestic adjustments faster and more 
complex. This situation can be both opportunities and 
risks for developing country. It is necessary to 
prepare for the social and economic system of the 
country. The technological progress is affected to 
education sector. Technology developed countries 
have been slow to become buyers and low 
productivity and these countries cannot compete with 
other countries. 
 
Today, it is recognized that information technology 
was the most advanced quickly and played a key role 

in various fields such as economic, industrial, social 
services, public health, the environment and 
education. We can see that the education began to 
chance due to the influence of the environment of 
information technology. Learning in technological 
age was not limited to classroom and teachers. 
Traditional teaching is diminished. The relationship 
between the learner and the instructor is changed. The 
learning process is a new format. 
 
Technology has a role to education. Especially, 
computer technology and telecommunications have 
an important role to the development of education 
such as computer-assisted instruction (CAI), the 
system support the perception and information 
technology and interpersonal communication.  
 
The development of the information system for 
multiple-choice item analysis and the development of 
test bankis developed by using the flexible 
optimization for unsupervised learning (FOUS) 
techniquein this research. The advantages in this 
system arethe exam selection, the exam management 
and reporting exam results. Basically, we analyze the 
test to determine the quality of the two main 
questions that test is how much difficulty and the test 
is how much discrimination. Diagnostic tests are done 
only when they take the exam by students. We must 
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use the results of that test from students on the test 
data analysis. 
 
As mentioned above, no information system based on 
the analysis of the test group completely. There is no 
system to assist in deciding which test within the 
standard. There is no item bank for the test through 
the analysis already. However, this system uses many 
algorithms for decision support about to analysis and 
assessment test online such as heuristics, rule base, 
decision tree, and fuzzy logic. 
 
From this part, this paper is divided into four sections 
which one as follows. Theories and related researches 
are presented in first section. Secondly, task 
allocation information system design. Next, the 
results of this system are shown. Lastly, the 
conclusion of this research is presented. 
 
II. THEORIES AND RELATED RESEARCHES 
 
The information system for multiple-choice item 
analysis and to develop of test bank can help to 
identify and select the item in the standard. In 
addition, this system can be stored within the 
standard, so do not waste time in building up a new 
test every time. The system consists of the following 
theories. 

 
1) Decision support system 
The decision support system (DSS) is to help decision 
makers in the synthesis of information for optimal 
decision [1]. The decision support system uses 
computer tools in gathering information for solving 
problems and for complex decisions to get the best 
response [2]. The DSS can deal with semi-structured 
effectively. There are three fundamental components 
of DSS as follows: database management system 
(DBMS), model-base management system (MBMS) 
and dialog generation and management system 
(DGMS) [3]. 
 
2) Rule base 
The rule base proves to constitute one of the most 
substantial technologies in the area of applied 
artificial intelligence (AI) [4]. They used in diverse 
intelligent systems. Some interesting recent 
applications of rule base system is the one that is 
related to business and the semantic web, both current 
research works and applications go far beyond the 
traditional approach [5,6]. 

 
3) Heuristic model 
The heuristic model is based on a complex issue. This 
model is used for unstructured problem and semi-
structured problem. The concept of heuristic model is 
finding, learning, assessment and decision. The 
process of this model is re process and stop process 
when the model is certainty. Heuristic model 
overcomes the problems of finding local optimal 

solutions and lacking memory in searching process 
[11]. 

 
4) Fuzzy logic 
Fuzzy logic is a mathematical-gateway with a focus 
on information technology as well. Fuzzy system is 
computer system that works using fuzzy logic 
invented by L. A>Zadeh in 1965. Fuzzy logic is a 
logic based on the fact that everything in the world of 
reality is not the only thing that is certain only. 
However, there are many events that take place 
tentatively. Some time, it could be ambiguous. In 
general, common set can be denoted by {0,1} but the 
fuzzy set can be denoted by [0,1]. The shape of the 
membership function is critical to the process of 
thinking and problem solving. In general, the function 
is preferable to have three forms as follows: the 
triangle function, the bell function, and the trapezoid 
function. Infrastructure of fuzzy processing consists 
of four parts. It can show in Figure 1. 

 

 
Figure 1: Infrastructure of fuzzy processing 
 

The infrastructure of fuzzy processing has three 
procedures. Inputs are transformed into the actual 
input variable fuzzy (Crisp input). Secondly, fuzzy 
processing finds input fuzzy by to create fuzzy rule 
(IF <Condition> THEN <Action>) for converting the 
fuzzy processing by mathematical method. Most 
choose to use Max-Min method. Lastly, this 
procedure is building relationships between all the 
inputs and outputs by using principles and find fault. 
It is a common feature of IF, AND and OR [12]. 
 
5) Related researches 
Naturally, multiple choice tests have been scored 
using a conventional number right scoring method 
[13]. An important concern about is scoring method, 
is that students can answer correctly through guessing 
[14]. In addition, Su koson and Sathit 
Wongprathep[15] developed a system testing online. 
This system can use results of testing in the past to 
analysis the test automatically.  A research introduced 
the system of developing quality test that it is high 
fidelity [16]. Tests are used to the future. They must 
pass from many experts. Moreover, a research studies 
and develops examination bank for increasing the 
evaluation of education [17]. This research uses PHP 
and MySQL for developing the examination bank. 
There is examination analysis by using the difficulty 
value and discrimination value for evaluating 
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examination. In addition, the quality analysis and 
evaluation system of online examination is developed 
to help recording the huge tests. The advantage in this 
system is quick and to comfortable for creating new 
tests [18]. 

 
III. TASK ALLOCATION INFORMATION 
SYSTEM 

 
This research develops the information system for 
multiple-choice item analysis and to develop of test 
bankby using the flexible optimization for 
unsupervised learning (FOUS) technique. In addition, 
to develop the system for presenting the results of 
assessment by tables and graphs is an advantage. The 
architecture of this system is shown in Figure 2. 

 

 
 

Figure 2:The information system for multiple-choice item 
analysis and the development of test 

 
Figure 2 presents the architecture of the information 
system of analysis and assessment test online. This 
system is designed to use for multiple choice tests. 
There are four procedures in this system. 
 
1) First procedure: the teacher inputs question and 
choices to the information system for multiple-choice 
item analysis and the test bank by using the FOUS 
technique.  
2) Second procedure: to divide 2 student groups 
(group H and group L). There are 30 students in 
group H that they have average grade over 2.75 and 
there 30 students in group L that they have average 
grade less than 2.75. Then, the tests are done by these 
students. 
3) Third procedure: the system calculates by 
mathematical methods to define that the test is easy 
or difficult tests and the tests is much discrimination 
or not. Then the system transfers these test to the test 
bankby using the flexible optimization for 
unsupervised learning (FOUS) technique. 
4) Fourth procedure: the teacher can select multiple 
choice tests, which pass testing from the system and 
collect at the test bank. In addition, student can do 
multiple-choice items on in system online type. 

Figure 3 shows the steps of the information system 
for multiple-choice item analysis and to develop of 
test bank by using FOUS technique. These steps are 
developed to analysis and assessment tests. In 
addition, for quality of these tests, this system uses 
mathematical methods for evaluating the tests such as 
the difficult values and the discrimination values. 
However, if the system cannot evaluate tests by these 
mathematical methods then the fuzzy logic is used to 
decide the tests before transfer tests to the test bank. 

 

 
Figure 3:The procedures of the information system for 

multiple-choice item analysis and to develop of test bank 
 
The calculating of the difficult values and the 
discrimination values are shown in Equation 1 and 2. 

 

2
H Lp

n


 ,                                             (1) 

Where, p is the difficult value. H is the number of 
students, who are in group of average grade over 
2.75. L is the number of students, who are in group 
of average grade less than 2.75. n is the number of 
students from H  group or L  group.  

H Lr
n


 ,                                             (2) 

Where, r is the discrimination value. However, the 
acceptable discriminative criteria are between 0.20 
and 1.00. If the discrimination value less than 0.20 
then the item is removed.  
 
However, p  value has values between 0 and 1. If p  
value is low value then the multiple-choice item is 

http://iraj.in


International Journal of Management and Applied Science, ISSN: 2394-7926                                                    Volume-3, Issue-6, Jun.-2017 
http://iraj.in 

The Development of Information System for Multiple-Choice Item Analysis and The Development of Test Bank 
 

32 

difficulty item. The interpretation of the difficult 
value is shown in Table 1. 
  
p value Meaning Assess the quality of the 

difficult of the test 
<=  0.12 
>= 0.95 
 
<= 0.72 
<= 0.36 
<= 0.54 

very difficult 
very easy 
 
rather easy 
rather 
difficult 
moderate 

It should be easier to 
update. 
It should improve more 
difficult. 
A good exam. 
A good exam. 
A good exam. 

Table 1 
Interpretation of the difficulty value of items from the p value 

analysis 
 
Table 1 presents the interpretation of the difficulty 
value of items from the p value analysis. This 
research selects multiple-choice items which is a 
good exam only. 
Sometime, the evaluation by difficult value and 
discrimination value cannot classify when the value is 
close to 0.72 or 0.36 or 0.54. Then the fuzzy logic is 
used to decide in this situation. 
Input variables for searching good exam by fuzzy 
logic are the difficulty level and the discrimination 
level. The language expressions of difficulty are 
follows: less than or equal to 0.35 is very difficult, 
more than or equal to 0.73 is very easy, and the 
difficulty is between 0.13 and 0.72 is moderate 
difficulty. The language expressions of discrimination 
level are follows: less than 0.30 is low discriminative 
power, more than or equal to 0.95 is over 
discriminative power, and the discrimination level is 
between 0.20 and 0.80 is moderate discriminative 
power. The conversion of real input is fuzzy input is 
shown in Figure 4. 

 
Figure 4:Real number conversion input diagram is a fuzzy 

input. 
Next section is fuzzy processing of system.  
 
1) Conversion of membership functions of input 
variables into language expressions:  
for example, if the difficulty level is equal 0.15 then 
the difficulty level is between the very difficult and 
moderate. The fuzzy rules are created in this 
processing. The fuzzy rule is generate by IF 
<Condition> THEN <Action>. There are nine rules 
from this processing. These rules are shown in Table 
2. 
 
Fuzzy 
Rule 

Membership function Difficult 
Matching Difficult Difficult 

exam level 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Difficult 
Difficult 
Difficult 
Moderate 
Moderate 
Moderate 
Easy 
Easy 
Easy 

Difficult 
Moderate 
Easy 
Difficult 
Moderate 
Easy 
Difficult 
Moderate 
Easy 

Very difficult 
Medium 
Very easy 
Medium 
Very difficult 
Very easy 
Very difficult 
Medium 
Very easy 

Table 2 
Fuzzy rules 

 
2) The fuzzification: 
 Input conversion is a value of degree. The 
mathematical equation is used to converse the input 
value to the degree. It is shown in Equation 3. 

 
                          0                      x a  
 ( ) / ( )x a b a  a x b    
( : , , )Triangular x a b c  ( ) / ( )c x c b  b x c    (3) 

                                        0                      x c  
 
Let x  is the input variable. a is the real number of 
language expression, which is easy. b is the real 
number of language expression, which is moderate. 
c is the real number of language expression, which is 
difficult. 

 
3) Inference: 
Suppose that, if difficult exams are between difficult 
and moderate and language expressions of difficult 
levels are moderate and easy from Table 1 then we 
consider fuzzy rules 2, 3, 5 and 6. After that, Max-
Min method is used to compare values, which are 
calculated by step 2. There are using the Min method 
for AND condition while there are using the Max 
method for OR condition.       
 
4) Defuzzification: 
 It is the last step for fuzzy summarization. There are 
conversions from fuzzy sets to real numbers. The 
result of this step is the difficult matching.  
The fuzzy processing of the discrimination level is 
the same of the fuzzy processing of the difficult level. 
After that, this technique calculates the average value 
of the difficult matching and discrimination 
matching. If this average value is value close to 1 
then the multiple-choice item is a good exam. 

 
I. IV. THE RESULTS OF THIS RESEARCH 

 
This research uses the test of information technology 
course in grade2 at SuankularbwittayalaiSamutprakan 
school. There are 100 multiple-choice items for 
testing in this system. 
We develop an application for testing the FOUS 
technique that it is presented in Figure 5. 
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Figure 5:The example of 13 items of the test that are collected 

in test bank. 
 
Figure 5 shows the example of 13 items of test that 
are collected in test bank. In addition, users can know 
the difficult value and discrimination value in each 
item from this screen.  
There are 100 multiple-choice items for testing the 
FOUS technique. These data are shown in Table 3. 
 

Method Numbers 
of 

multiple-
choice 
items 

Numbers 
of good 

multiple-
choice 
items 

1) The difficult level and 
discrimination level 
2) The fuzzy logic 

87 
 

17 

63 
 

11 
Total 100 74 

Table 3 Results from the evaluation of the FOUS technique 
 

The research results show that the system has a 
suitable reliability at 0.96 or it has a stable 
measurement. On the average, the test has a good 
discrimination at 0.87 or it can classify the learner 
into appropriate different groups. When considering 
the difficulty property. On the average, the test is 
classified to quite difficult level at 0.34 because there 
are many various question including foundation terms 
and technical terms. Moreover, it contains practical 
examinations which have many steps to satisfy the 
questions. However, the difficulty level of the test 
may be due to the properties of the test itself and also 
the preparedness and differences of the examinees. 
In addition, this research also proposes the 
methodology to improve the test quality by analyzing 
the average difficulty of each random test sets, we 
found that some test sets are in the quite difficult 
level while some test sets are in the medium difficult 
level. There is an inequality for examinees. 
Therefore, this research proposed the methodology 
for adjusting of random criteria selection regarding to 
the difficulty of test level. The results using were 
presented that the difference of the difficulty level 
would decreased with significant level at 0.05. It can 

conclude that each test suit from the proposed method 
has the similar level of difficulty simultaneously. 
Furthermore, this research surveys the satisfaction 
from 30 teachers about the information system for 
multiple-choice item analysis and test bank by FOUS 
technique. Summary of satisfaction assessments is 
shown in Table 4. 

 
Evaluation items Results of evaluation 

x  S.D. Level of 
satisfaction 

1. Ability to work 
user requirements 

3.54 0.54 Good 

2. System 
performance result 

4.32 0.48 Good 

3. System usage 3.82 0.51 Good 
4. Security 3.44 0.38 Medium 

Average 3.78 0.48 Good 
Table 4 Summary of satisfaction assessments from 30 teachers  
 
There is testing of satisfaction from 30 teachers. The 
satisfaction is divided four sides. 1) the average value 
of ability to work user requirements is equal 3.54. 2) 
the average value of system performance result is 
equal 4.32. 3) the value of system usageis equal 3.82 
and 4) the average value of security is equal 3.44. The 
average total on all sides is equal 3.78. Then it is 
concluded that the satisfaction with the system is 
good. 

 
CONCLUSION 
 
This research develops the information system for 
multiple-choice item analysis and to develop of test 
bank by using the flexible optimization for 
unsupervised learning (FOUS) technique.There are 
using many methods in this system such as heuristic 
search, rule base, decision tree, fuzzy logic. These 
methods can solve about analysis and assessment test 
online. Moreover, this system can collected multiple-
choice items in test bank. In addition, this system can 
help teachers about generating tests in quick time. 
Moreover, this system can show the evaluation by 
table or graph types. The research results show that 
the system has a suitable reliability at 0.96 or it has a 
stable measurement. On the average, the test has a 
good discrimination at 0.87 or it can classify the 
learner into appropriate different groups. 
In addition, the fuzzy logic can solve classification of 
the multiple-choice item problem. Usually, the FOUS 
technique classifies the multiple-choice items by the 
difficult level and discrimination level. But, this 
research finds that the multiple-choice items by the 
difficult level and discrimination level can classify 87 
multiple-choice items from 100 multiple-choice 
items. Then the FOUS technique uses the fuzzy logic 
for classification of 17 multiple-choice items. The 
results of the trial conclude that the FOUS technique 
can classify 100 percent. In addition, this research can 
give 74 good multiple-choice items.  
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Furthermore, this research surveys the satisfaction 
from 30 teachers about the application. It can be 
concluded that the average satisfaction is equal 3.78 
that the satisfaction with the system is good. 
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