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Abstract 
The knowledge testing method can be done in many ways, being dependent on the content of 

the course, the characteristics of the student group, the existing technical means for the 

course, knowledge related to IT. However, testing based on the use of databases with 

questions and answers selected from several possible choices is a fast, efficient and preferred 

way for teachers and students. This paper aims to present a test model that uses existing 

generators and a mobile application created specifically to transmit the test and use the email 

service which is used for a long time by teachers and students. The mobile application 

provides the interface for presenting the test and retrieves from the student the answers he 

sends to the teacher for assessment. The model in this paper has two important stages: 

generating the test and sending it to the student and retrieving the result through the email 

service. 
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1. Introduction 

Learning is a very important component in people's education. This can be done in different 

periods of time, with technical means specific to that period. To present a course a teacher can use 

online platforms, mobile applications, computer networks, communication services such as email, 

video platforms, social networks or the classic face to face method, a detailed study on this aspect is 

made in [1] and [ 4]. Either way, knowledge would be transmitted. Another challenge is assessment. 

Among the assessment methods is found in a fairly high percentage, the multiple choice test 

assessment , based on the answer to questions, by choosing the correct answer from several options 

provided, an analysis of this type of assessment is performed in [2] and [5].  

Recent studies, accentuated by the current pandemic caused by the SarsCov 2 virus, highlight 

researchers' concern to provide teachers with more database-based assessment models that contain 
questions from the courses they teach.  

Models that use such databases should have components that solve at least two problems:  

1. How do we generate a test?  

2. How do we test students, having prepared the test?  
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More or less complex models exist on certain online platforms but they each have their own 

advantages and disadvantages, according to [3] and [11]. Among the advantages we mention: the use 

for knowledge transmission and testing of the same platform, standardization of testing, the 

possibility of transmitting the answers by the student and the return of the result by the teacher, and 

among the disadvantages we mention: difficult access to platforms by disadvantaged categories of 

students, teacher’s impossibility to intervene in the elaboration of the test, except with certain 

restrictions given by the platform, the relatively difficult communication with the assessed students, 

the use of the same platform for all the learning operations.  

In this paper we will present an assessment model in which the above two problems are solved 

differently, in order to obtain a simple, fast and efficient assessment. The test generation will be done 

separately with a technology based on test generation algorithms that involves only the database with 
questions and verification/modification of the test by the teacher. This involves implementing a visual 

application in a programming environment, and the assessment can be done by using a mobile 

application together with an email service. The methods of generating test are in the attention of e-

learning researchers, some of which are presented in [6], [9] and [10]. The novelty brought by this 

paper is related to the separate implementation of the two components: test generation and test 

assessment. Using a free email service through a mobile application created with Android Studio in 

the Java language is another novelty used in sending students' tests and receiving the teacher's 

response. Specific aspects related to assessment and learning using mobile technologies are presented 

in [8]. 

2. Learning Testing Model 

The assessment model we will present requires the use of a database containing questions in the 

format:  

 
Table 1 
Attributes of questions in the database 

Name of  
the attribute 

Short  
description 

Type Example 

ST The statement of the 
question 

String In what sea does the 
Danube flow? 

AS Answer options String a) Red Sea; b) Black 
Sea; c) 

Mediterranean Sea 
CS Correct answer char b 
K Keywords (domain 

chapter, section, 
notions) 

String European Geography 

    

The K attribute can be replaced with the question’s degree of difficulty or with the estimated 

solution time. 

Depending on the teacher, from the last 3 specifications the most suitable one can be kept. Thus, 

depending on this choice, the test generator can be built accordingly. In [6], [10] and [12] are 

presented different ways of representing the questions used in the test.  

Different methods can be used for the generator. If the database has few questions, then the 

backtracking method can be used, but if the number of questions in the database is large (over 30) 

genetic algorithms can be used, which have very good results, if they are set with appropriate values 



for population size and number of generations. Details about genetic algorithms in general can be 

obtained from [11], and for particular cases related to test generations can be obtained from [5] and 

[6].  

After obtaining the tests from the generator, the teacher can intervene in them, through operations 

of adding questions, modifying the statements or answers. Then, through a web, mobile or e-learning 

platform, the teacher can send the students the test and receive their answers, after which he sends 

them back their results.  

For our model, the generator uses genetic algorithms (through an application implemented in 

Java), and the test transmission operation is performed through a mobile application (Android 

application). Figure 1 shows the model for assessing learning. 

 

 
Figure 1: Learning Testing Model 

 

Figure 1 presents de model based on 2 important components: Test Generator, which will be 

presented in section 3 and Mobile Application which will be presented in section 4. 

 

From the database with questions that have attributes presented in table 1 the test generator selects 

the questions that will form tests T1, T2, …, Tn according with the selected domains by the teacher, 

when launching the test generator. 

 

From the generated tests the teacher chooses one of them, which can be modified, in the presented 

model it is marked with Ti then the test is sent to the students through a mobile application. The 

solution of the test marked in figure 1 with Si, is sent to the teacher by the student, through the same 

mobile application and email. The results of the tests are centralized and then sent to the students by 

the teacher. The mobile phone is a device used in the daily life, by the students as well and that is why 

we chose it for this testing operation. The implementation of the Mobile Application component was 

realized by us in Android Studio and is presented in section 4.  

 
From figure 1 it is observed that having a database containing information related to questions, the 

generator obtains the tests T1, T2, …, Tn. Configurations related to the test format: the number of 

questions, the characteristics of the questions (keywords, degree of difficulty, estimated development 

time, number of generations, population size) are introduced by the teacher in the generator. From the 

generated tests the teacher chooses one of them, which he can modify, in the presented model it is 

marked with Ti, then it is sent to the students through a mobile application.  

 

The solution Si of the test is sent to the teacher by the student, through the same mobile application 

and through an email service. The test results are centralized and then transmitted to the students of 

which the teacher. The mobile phone is a device used on a daily basis, including the students and that 
is why it was chosen by us for this testing operation. 



3. Test generator 

For the test generator we can use the variants with genetic algorithms presented in [6], [9] or [13]. 

To understand how the tests are represented in the algorithm we will mark with Nq the number of 

questions in the database and with N the number of questions in a test. For these generator variants 

the test is represented by a chromosome, and a question by a gene. For chromosomes we have two 

variants of representation: 

Option 1: 

C = (C1, C2, …, CNq), where the Ci gene is true, if the question from the database is part of the test, 

respectively false if the question from is not part of the test, i = 1,2,… , Nq.. 

Option 2: 

C = (C1, C2, …, CN), where the genes Ci, i = 1, 2,…, N are the serial numbers of the questions in 

the database or the IDs of the questions, unique values at the level of the database with questions 

which will be part of a test. 

 

The fitness function is associated with a chromosome, being specific to the format of the questions 

(presented at the beginning of section 2) and the restrictions of the tests imposed by the teacher. 

In the generator implemented by us the restrictions refer to the fact that the tests’ questions must 

be from a list of domains selected by the professor, as we can see in figure 3. In this case, the fitness 

function for a chromosome is the number of questions which are found in the selected domains by the 

professor. The sorting of the chromosomes from the current populations will be made in descending 

order by the fitness function. 

 

Papers [5], [12] and [13] present some variants of this function. Thus, for example, the fitness 

function can be the sum of the degrees of difficulty associated with the questions of the genes in the 

chromosome and in this case the population (chromosomes of a generation) must be ordered 

ascending by the value | g - f |, where g is the degree of difficulty chosen by the teacher for the test, f 

is the degree of difficulty of the test associated with the chromosome (i.e. the value of the fitness 

function). The degree of difficulty of a test, is the sum of the degrees of difficulty of its questions.  

Mutation and crossover operations can be performed by the variants presented in [9], [12] or [13]. 

The diagram of the genetic algorithm used in the test generator is the one presented in figure 2, also 

used in [9]. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 2: The scheme of the genetic algorithm for Generator Test 
 

In [7] are described in detail the operations used in the genetic algorithm’s scheme from figure 2 

and algorithm 1. N is the number of generations. In order to obtain tests that contain all questions in 

the selected domains we have to run the test generator multiple times varying the dimension of the 

population. 

Initial 

Population 
Mutation 

Perform 

Crossover 
Exit 

Final Test 

Select next 

generation 

Sort the 

Chromosome 

             i = i+1 

 

i>N 

 



ALGORITHM 1: TestGenerator Algorithm 

Step 1. Read the list of selected Keywords from teacher, number of questions and N number of generations 

Step 2. Generation of the initial population  

Step 3. Sort of chromosomes based on fitness function 

Step 4. for i=1 to N execution 

- Mutation operation 

  - Perform Crossover operation 

  - Sort of the chromosomes use the fitness function  

  - Select the next generation 

endfor 

Step 5. Write the test from the best chromosom from the last populatiation 

 

 

Figure 3: Interface Generator Test 
 

By choosing the right settings related to population size (number of chromosomes) and number of 

generations, tests are obtained that respect at least 90-100% of the test restrictions related to the 

question chapters, the difficulty of their questions and the answer time to the questions. A rigorous 

analysis of these results is presented in [5], [6] and [13]. After choosing the test from the variants 

given by the Test Generator, the teacher analyzes it and possibly can make changes or additions to it. 

 

4. Mobile application for assessment 

Once the assessment test is generated, the teacher must pass it on to the students. To solve this 

operation we created a mobile application implemented in Android Studio using the Java language. 

The test we use is the grid, each question having 3 answers, only one of them being true. The answers 

are taken using radio button elements and sent to the teacher by email. The scheme of using the 

mobile application is presented in figure 4. 
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Figure 4: Scheme for using the mobile application 
 

In the login stage the student introduces his/her name and email address, then in the Home section 

information regarding the test will appear, following that the questions of the test and the answers will 

be displayed. Throughout the test the remaining time left to finish will be displayed. At the end of the 

test in the Results section the results will appear. These results are also sent to the professor through 

email.  

 

The format used in the mobile application for the question file is json, to make it easier to use the 

question information.  

The interface of the application is presented in images 5 and 6. Initially, the name and email 

address of the student are entered, after which the test is started if the current date and time 

correspond to those set by the teacher. The questions are developed during the time period set by the 

teacher. Sending the test result by email must be done within the time allotted to the test. 

 

 

 

Figure 5: Interface mobile application for assessment 
 

Using an email service the centralized results obtained by the student are transmitted to the 

teacher. An image with the application interface is shown in figure 5. 

 



 
Figure 6: Transmission of test results through the mobile application 

 

Respecting the teacher's settings regarding the time and date of starting the test, the application 

worked with very good results for the tests used in the assessment. The application can be easily 

improved, to use different formats of questions, answers, because the implementation was done in 

Android Studio using Java. The application implementation mechanisms can also be used for other 

operating systems used by mobile phones or other gadgets. Another option that can be used for the 

testing application is the one that uses web applications, with an interface similar to the one on the 

mobile phone. 

5. Conclusions 

The student testing model presented in this paper is based on simple and cost-effective means of 

communication. The effort of students and teachers in terms of technology and technical support is 

not great. The results obtained so far are very good. It remains that in the next period to use this model 

on a larger scale and to make a detailed study of the obtained results. An important concern is the 

integration of the generator and the mobile application in a single application and ensuring an 

interface suitable for the teacher who performs the assessment and the student who is evaluated. 

In the upcoming period we will try to realize a mobile application for other operating systems, as 

well as a web application that integrates both modules: test generating and students testing. 
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