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Abstract: An expert system (ES) is a computer 

application that exhibits the expertise of a human 

expert in a particular domain of work. ES can be 

used in many of the fields which are education, 

medicine, agriculture, mining, computing etc. 

Intelligence Quotient is the measure of mental 

ability that can be tested using various tests. 

Further, testing the intelligence can directly be used 

to analyse the cognitive model of the student. These 

tests and analysis can be performed much more 

efficiently using an ES rather than a Human expert. 

In this paper, we design the framework for the 

expert system that can be used for this application. 

The IQ is tested using an application and the results 

are fed into the expert system for further analysis. 

Finally, the results from the expert system are 

analysed and used to build the cognitive model of 

the student. 

Keywords: Expert System, Intelligence Quotient, 

Human Expert, IQ Tester 

1. Introduction 

     Enormously increasing human population, 

highly developing industrialization and 

technological advancements has led to various skill 

based career opportunities rather than just routine 

works. As a result, top notch industries are choosing 

quality employees instead of their quantity. It is 

well known that there is tough competition starting 

from the schooling, graduation, post-graduation and 

job placements. Therefore, there is a need for 

authentic measure for mental abilities of the people. 

The measure should be in such a way that it should 

be reliable, flexible, versatile and robust. This urges 

for the need of an IQ test in humans. 

    An Intelligence Quotient (IQ) is an aggregate 

score which is procured from quite a lot of the 

standardized tests that are designed for human 

intelligence assessment. Historically, IQ was 

nothing but a series of tests that were used to 

challenge a person’s mental abilities by their 

chronological age. Although, it’s much more now a 

days, as the IQ tests have been standardized and 

people perceive it as a scale for measuring the 

cognitive mechanism of the person. IQ scores have 

been proved to be under influential association with 

the factors such as mortality and morbidity, social 

status, substantial qualification and genetically 

inherited IQ. Therefore, in order to build the 

cognitive model of a person through IQ assessment, 

exhaustive analysis is to be made taking into 

consideration of the past results and experiences in 

analysing the scores of various people in building 

cognitive model for a given particular person. This 

cannot completely and efficiently be achieved by 

humans in very less time, as the stipulated aspirants 

are much higher in number than the assessing 

committee. Thus, there is a need for intervention of 

computer applications like Expert Systems.      

2. Literature Survey 

    This section presents the contributions of the 

other researchers in this field. More of the related 

work that is done is focussed mainly on the expert 

system applications and implementation rather than 

the design. 

     Waghmode.et.al proposed “Expert systems for 

Career selection”[1] in which they have mentioned 
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that the expert systems can be made use to predict 

the career of the student. The researchers have used 

the expert system to take the result from the various 

tests that are conducted to test the student’s mental 

ability. The test results are collected and analysed 

to predict the career choice of the students. In this 

paper, the authors have used various classification 

algorithms: JRIP, FURIA, PRISM, ID3, PART, 

IB1 and J48. Using the various classification 

algorithms have even proved to show performance. 

Data mining techniques that make use various 

classification algorithms can be used for selection 

of career stream in their careers. Those have been 

applied on dataset that is collected using Weka tool. 

The researchers have also explored the machine 

learning algorithms for this purpose. This gives a 

diversified scope for this paper. Machine learning 

algorithms which are; PRISM, ID3, PART gave 

100% accuracy along with rules in classifications. 

The information regarding classification accuracy, 

different errors are described in different tables.  

Thus classification is a good option for career 

selection process according to the researchers. The 

main objective for the researchers has been all 

along, finding the suitable algorithm for the 

generation of the rules that are used by the 

inference engine in order to manipulate the 

knowledge base.  

3. Design framework of expert system 

    This section presents the design framework of 

the expert system that plays the key role in 

assessing the IQ of the person and building the 

cognitive model. The remainder of the section gives 

the introduction to design expert system, building 

blocks and the design framework of the proposed 

system.  

     The expert systems are nothing but the computer 

applications built on the principles of AI (Artificial 

Intelligence) that is used to gain expert level skill in 

problem solving of various complicated areas of 

fields, where complexities can be solved only 

through years of understanding and experience. As 

a human expert possess the experience and 

knowledge, that is gained from the years of study 

and practice, in the same way, an expert system 

also needs some source of the knowledge which is 

used for analyses. This is known as the Knowledge 

Base of an expert system, which is often the 

knowledge from textbooks, the web or the 

knowledge directly from the human expert(s). In 

addition,building an expert system involves 

choosing the Knowledge Representation in such a 

way that it can be moulded into handful of 

reasoning methods. 

3.1 Building Blocks of Expert System 

    The building blocks of an Expert System consist 

of two important parts: Knowledge Base and the 

Reasoning Engine(Inference Engine). The 

Knowledge Base consists of the information that is 

the basis of the analyses for Expert System. It 

contains mainly two types of knowledge, 

vizFactual Knowledge is the set of facts that can be 

obtained from textbooks, web, journals or any other 

material that is agreed upon as authentic. Next is 

Heuristic Knowledge, which is the knowledge that 

is more of experience than the rigid factual 

knowledge and is of more judgemental 

type.Further, we observe that the Heuristic 

Knowledge is the commendable reasoning, better 

judgement and reasoning in the particular field. The 

Knowledge representation is merely arranging the 

knowledge, which might be any of the two referred 

above, into a certain order or fashion. In addition, 

one of the prominent Knowledge representations is 

Production Rule. It’s nothing but arranging all the 

facts in the form of IF andTHEN form. The expert 

systems that is proposed, follows this type of 

knowledge representation, are also known as Rule 

based Systems. 

Example: Tom is Cat. Cat has whiskers. If Tom is 

cat, then it has whiskers. 

    The next part of an expert system is the Inference 

Engine, which is the key player in the analyses of 

the knowledge and solution prediction. The 

problem-solving paradigm, or model, that controls 

and organizes the steps that are taken for problem 

solving. Further, the most prominent model is the 

chaining model, in which the IF THEN conditions 

are chained to form a line of reasoning. The basic 

facts from Knowledge Base are considered to be 

statements and the conclusions are deduced. When, 

a set of statements are used to start chaining, and 

then followed to arrive towards a conclusion. This 

is called Foreword Chaining. When the conclusion 

is known, and we need to find a pathway towards 

the conclusion, then it is known as the Backward 

Chaining). These are programmed into the modules 

while building an inference engine that manipulate 

and make use of the knowledge from the 

knowledge base to form a line of reasoning.In 

addition to the two basic blocks of the expert 

system, there are other features that could give 

better reasons even if the knowledge is not certain 
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or incomplete. Each fact has its own certainty 

factor or weight to justify its trueness.  

 Figure 1. Expert system design framework

    The above figure explains the design and working 

of the expert system. Usually, the input to an expert 

system is obtained from the experts in the domain of 

application or the books and journals. The data from 

the experts is known as raw data. This raw data is 

to be processed before giving it as an input to the 

expert system. For this purpose, there is a qualified 

expert known as Knowledge Engineer, who puts the 

data into an orderly manner and puts it into the 

knowledge base of the expert system. The 

knowledge base contains the factual knowledge 

from the expert in the form of statements or 

conditions. Next, the inference engine processes the 

facts from knowledge by manipulating them to form 

a line of reasoning. Further, its fed into the user 

interface for the user to be able to make use. The 

user interface is built using java programming and 

its design is explained in the next section. Finally, 

the end user is the one who makes use of the UI to 

his/her advantage. Hence, the students who take the 

IQ tests as end users are using the expertise of the 

expert system in order to get their cognitive model.

4. Design Of Iq Tester System

    This section illustrates the design of the software 

for IQ tester application that serves as the first hand 

input for the Expert System. The remainder of this 

section presents the introduction, software design 

and algorithm for the IQ tester application. 

    The Intelligence Quotient (IQ) is the measu

intelligence for a person. Usually, intelligence is 

exemplified as the ability to understand, analyse 

and reproduce. Thus, IQ test is considered as a 

measure to interpret the abilities of the person in 

the fields of education, jobs and others. Further, the 

IQ of the person can be classified as an integration 

of 3 types of IQ’s: Numeric IQ, Verbal IQ and 

Logical IQ. Firstly, the numeric IQ is the measure 

of the numeric abilities of the person. It evaluates 

how good a person is with numbers. Secondly, the 

or incomplete. Each fact has its own certainty 
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the next section. Finally, 

the end user is the one who makes use of the UI to 

his/her advantage. Hence, the students who take the 

IQ tests as end users are using the expertise of the 

expert system in order to get their cognitive model. 

Iq Tester System 

This section illustrates the design of the software 

for IQ tester application that serves as the first hand 

input for the Expert System. The remainder of this 

section presents the introduction, software design 

er application.  

The Intelligence Quotient (IQ) is the measure of 

intelligence for a person. Usually, intelligence is 

exemplified as the ability to understand, analyse 

and reproduce. Thus, IQ test is considered as a 

he person in 

the fields of education, jobs and others. Further, the 

IQ of the person can be classified as an integration 

of 3 types of IQ’s: Numeric IQ, Verbal IQ and 

Logical IQ. Firstly, the numeric IQ is the measure 

. It evaluates 

how good a person is with numbers. Secondly, the 

verbal IQ is the measure of the language 

understanding and interpretation of the person. 

Finally, the logical IQ is the measure of logical, 

analytical and reasoning skills of the person. Thus,

using the scores of the three IQs mentioned above, 

a person’s mental assessment can be done. In 

addition, the three tests will be taken separately by 

the system and recorded for better analysis.

 

Figure 2. Software Architecture for IQ Tester 

Application for end user 

                 4.1 Functional Requirements

    In this, we explain about the de

software that tests the IQ of the person in order to 

give the score to the Expert System for analysis. 

Usually, it is integrated as a part of the expert 

system or can be implemented separately. In this 

proposed system, we have designed a JAV

application that gives the appropriate user interface 

that is needed for every user to create a new 

account, login into that account, take several IQ 

tests, see the results and finally, generate the report 

based on the IQ score. This is called as 

Analysis, which serves as the means to pre assess 

the scores of the person. 

4.2 Software Design

     In the software design module, we explore the 

various design aspects of software for IQ tester 

system. For implementation part, the software for 

this proposed system has been developed using java 

programming. User Interface has been developed 

using JFrames, backend logic using Java 

Collections and jdbc is used as bridge for database 

connectivity. 

     The Figure2 illustrates the flow of control in the 

software from the perception of an end user. Firstly, 

when an end user runs the application, the system 

gives two options for the user: Register for a new 

account, and log in to existing account. When the 

end user wants to register for new account, he 

needs to provide the unique user id, name, 

password and other details. After successful 

registration, the end user can login into his account. 

Further, the end user is given options to attend three 

verbal IQ is the measure of the language 

understanding and interpretation of the person. 

Finally, the logical IQ is the measure of logical, 
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IQ tests, one after another in a separate test 

window.  

    When a user completes a test, his score is 

recorded into the main database, and displayed on 

his home page as a percentage of total score.

Figure 3. Login page of the IQ tester 

Application 

 

Figure 4. Home page of the IQ Tester 

Application 

 

Figure 5. Report generated from the IQ scores 

IQ tests, one after another in a separate test 

When a user completes a test, his score is 

recorded into the main database, and displayed on 

his home page as a percentage of total score. 

Login page of the IQ tester 

Home page of the IQ Tester 

Report generated from the IQ scores 

obtained from tests 

    The above figures show the user interface for the 

IQ tester system. Figure 3 shows the login screen 

where three options are displayed namely, forgot 

password, register and login. In the Figure 4, home 

screen for an individual user account can be 

viewed. In addition, the figure shows the home 

screen of the user who has given the all the tests 

and awaiting the final assessment. T

shows the pre assessment report that is considered 

as the initial report and submitted to the expert 

system for further analysis. The below is the 

algorithm for the software system that is developed.

Algorithm 1: Software implementation 

1. BEGIN 
2. Initialize all the variables, create 

database and table structures

3. Display the login screen to the end 

user 

4. while (until not terminated) 

5.     Wait for user event 

6. If button pressed == FORGOT 

PASSWORD 

7. Display screen for recovering the 

password 

8. End if 
9. If button pressed == REGISTER

10. Display screen for reading user 

credentials 

11. Store the user data into the database.

12. End if 

13. If button pressed == LOGIN

14.            Display home screen which 

consists of buttons for three tests

15. If button pressed == Numeric iq:

16.            Display test screen and record 

score after test into database

17.         End If 

18. If button pressed == Verbal iq:

19.        Display test screen and record 

score after test into database

20.          End If 
21. If button pressed == Logical iq:

22.        Display test screen and record 

score after test into database

23.          End If 

24. End if 

25. End while 

26. End 

 

5. Results Discussion

The above figures show the user interface for the 

IQ tester system. Figure 3 shows the login screen 

displayed namely, forgot 

password, register and login. In the Figure 4, home 

screen for an individual user account can be 

viewed. In addition, the figure shows the home 

screen of the user who has given the all the tests 

and awaiting the final assessment. The Figure 5 

shows the pre assessment report that is considered 

as the initial report and submitted to the expert 

system for further analysis. The below is the 

algorithm for the software system that is developed. 

Algorithm 1: Software implementation  

Initialize all the variables, create 

database and table structures 

Display the login screen to the end 

(until not terminated) do 

 

button pressed == FORGOT 

Display screen for recovering the 

button pressed == REGISTER 

Display screen for reading user 

Store the user data into the database. 

button pressed == LOGIN 

Display home screen which 

consists of buttons for three tests 

Numeric iq: 

Display test screen and record 

score after test into database 

button pressed == Verbal iq: 

Display test screen and record 

score after test into database 

button pressed == Logical iq: 

Display test screen and record 

score after test into database 

Discussion 
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    For this study of the proposed system, the data is 

collected by implementing the IQ tester software in 

the university campus. Each student is considered 

as the end user who is the potential person whose 

IQ is to be tested. Further, each student can be 

uniquely identified, as they are being registered 

before taking tests using the IQ tester software. The 

scores for each category of the IQ are stored 

separately, which is taken as input for expert 

system. While the people are getting registered and 

get their IQ tested, the expert system behind is 

gaining experience in this field. Thus, as the 

datasets increases the expert system has a lot to 

analyse making it more and more efficient. From 

testing the various students, we have observed that 

the IQ varies according to the following graph.

Figure 6. Graph showing the relation between % 

students and IQ scores 

     The above figure shows the variations in IQ 

from one person to another. Further, it can be 

referenced from the Flynn effect that there is a 

relation between the numbers of people and the IQ 

scores that are obtained. Therefore, we can say that 

the results obtained are similar to that of the Flynn 

normal distribution graph. Further, the students can 

be classified into six categories based on the IQ 

scores that are obtained, highest being the Genius 

to lowest being deficiency in mental health. The 

graph continuously increases from 0% 

people having IQ score of 60 towards a peek value 

of 2.5% - 3.0% of people having IQ score of 90 

100. Further, the graph steeply falls to again 0% 

0.5% of people having genius level scores of 

140.The same can be evident from the results

the expert system’s analysis of various IQ’s of the 

students who have taken the IQ tests. Hence, the 

above results from the expert system can be used 

for analysis of abilities of the students and also 

their career choices can also be predicted [1].

6. Conclusion and Future Scope

For this study of the proposed system, the data is 

collected by implementing the IQ tester software in 

campus. Each student is considered 

as the end user who is the potential person whose 

IQ is to be tested. Further, each student can be 

uniquely identified, as they are being registered 

before taking tests using the IQ tester software. The 

tegory of the IQ are stored 

separately, which is taken as input for expert 

system. While the people are getting registered and 

get their IQ tested, the expert system behind is 

gaining experience in this field. Thus, as the 

tem has a lot to 

analyse making it more and more efficient. From 

testing the various students, we have observed that 

the IQ varies according to the following graph. 

 

Graph showing the relation between % 

ows the variations in IQ 

from one person to another. Further, it can be 

referenced from the Flynn effect that there is a 

relation between the numbers of people and the IQ 

scores that are obtained. Therefore, we can say that 

to that of the Flynn 

normal distribution graph. Further, the students can 

be classified into six categories based on the IQ 

scores that are obtained, highest being the Genius 

to lowest being deficiency in mental health. The 

om 0% - 0.5% of 

people having IQ score of 60 towards a peek value 

3.0% of people having IQ score of 90 – 

100. Further, the graph steeply falls to again 0% - 

0.5% of people having genius level scores of 

140.The same can be evident from the results from 

the expert system’s analysis of various IQ’s of the 

students who have taken the IQ tests. Hence, the 

above results from the expert system can be used 

for analysis of abilities of the students and also 

their career choices can also be predicted [1]. 

Future Scope 

    In this paper, we have demonstrated the design 

of expert system that can be used for analysis and 

building the cognitive model of the end user. Then, 

the design of IQ tester software is illustrated using 

the snapshots of the applications designed in java. 

Further, the algorithm that has been implemented 

has been explained and finally, the results have 

been discussed in the form of the graph in reference 

to the Flynn effect. The future scope for this paper 

is very diverse and can be extended as an 

application for many fields of research. The stress 

analysis, which has not yet done over the expert 

system, is to be investigated further. Also, the data 

aggregation in the form of big data and using the 

data mining techniques for faster access should also 

be tested. Therefore, through this paper, we propose 

the use of expert system application rather than 

single human expert for evaluating the human 

mental abilities through the Intelligence Quotient 

test. 
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