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Abstract. An online test system has been designed and implemented to provide 
teachers with end-to-end solution to streamline student assessment process as well 
as saving them time and efforts of preparing test questions – the system can 
automatically generate items, based on the knowledge map teachers created, for 
teachers to pick-up and form their tests. Moreover, students can take advantage of 
the system to do self-assessment at anytime and anywhere. This paper focuses on 
providing insights on the features available for the uses of the system. 
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1 Introduction 

Many researchers in the literature have used different techniques and architectures 
(e.g., Client/Server [1-3] [5] and Web Service [4]) to develop assessment generation 
systems. The intention has primarily been to reduce the time and efforts that teachers 
spend in preparing the tests, in particular, multiple choice questions, and to mark 
students’ answers. Most of these systems, however, have been developed without 
considering modular design, which makes it difficult for various components of these 
systems to be further enhanced and tested. Furthermore, most of these systems 
provide features for users to only enter test questions to item banks instead of 
generating questions automatically to populate the item banks. The research solution 
proposed in this paper leverages HTML5 and JavaScript to design and implement an 
Online Test System that can automatically generate items according the knowledge 
maps created and associated to a course by teachers. Teachers can choose the 
generated items from the item bank and create their own favorable tests for students 
to do self-assessments and to undertake quick quizzes to analyze how much they 
have learnt from the classes. 



The rest of this paper is organized as follows. Section 2 details the features 
available to the teachers and explains how to use them. This is followed by Section 
3, which discusses the benefits of the systems for teachers and possible future 
directions of the project. 

2 System Features for Teachers 

The Online Test System developed in this research has the following features 
available for teachers (as shown in the menu on Fig. 1): checking courses assigned 
to them, creating knowledge maps for their courses, importing knowledge maps 
created by themselves or others, creating accounts for students, creating tests for their 
courses, and reviewing students’ answer sheets of the tests.  

First of all, a teacher can see his or her courses by clicking the Assigned Courses 
link on the menu. For each of his or her courses, he or she can associate one or more 
knowledge maps to the course. Two ways a teacher can have a knowledge map for 
his or her courses are as follows: (1) creating by himself or herself; and, (2) importing 
existing ones created by other teachers.  

The teacher can click “Knowledge Maps” option on the left side menu to display 
a list of knowledge maps he or she has created. A knowledge map is composed of a 
hierarchical concept map and concept schema [6]. He or she can manage the items 
on the hierarchical concept map on the left by clicking an item and using the Add, 
Update, and Delete functions. When the teacher clicks “Root” item on a knowledge 
map (Fig. 1), the corresponding concept schema is displayed for him or her to review 
and edit. 

 

 
Fig. 1. Knowledge Map Editor 

Alternatively, a teacher can click on “Import Knowledge Maps” from the left side 
menu to see a list of knowledge maps that have been created by others, as shown in 
Fig. 2. Then he or she can select one or more knowledge maps and click on “Import” 



button to have a copy. He or she can then modify the imported copies freely and 
associate them to his or her courses.  

 

 
 

Fig. 2. Teacher Importing Knowledge Maps 

Next, the teacher can manage tests for his or her course by clicking on “Tests” link 
on the left side menu. Fig. 3 shows that the teacher has selected the course 
“Introduction to Botany” from the drop down list and three existing tests associated 
to the course are listed. He or she can click the “New” button to create another test 
for the course. Once teacher has entered all necessary details, including test name, 
marks, start date and time, as well as end time, the new test will be shown on the list.  

 

 

Fig. 3. Teacher created new test “Botany Test 2” for course 

The teacher can then ask the system to generate items for him or her to include in 
the test by choosing “Generate Test Items” via clicking its “Action” button. Fig. 4 
shows the Test Generation Editor where the teacher can select a particular concept 
from the knowledge map at left side and choose different cognitive levels (two levels 
have been implemented at the moment, namely Classify and List) and different item 
type (true/false and multiple choices have been implemented at the moment) as well 
as decide the item’s nature (i.e., if he or she wants the item to ask students to identify 



correct or incorrect concepts) so that the system can generate possible relevant items 
for him or her to consider. The generated items are added to “Test Question Bank”. 

 

Fig. 4. Teachers ask the system to generate items for particular concept for them 

Finally, the teacher can select generated items from the question bank, add them 
to the “Test Sheet”, and set the mark and correct answer for each test item, as shown 
in Fig. 5. He or she can also select items and remove them from the test sheet at any 
time. After he or she presses “Submit” button, the system generates a benchmark 
“Answer Sheet” that will be used by the system to mark student answer sheets.  

 



Fig. 5. Items selected by teacher will be added to the Test sheet when he or she clicks 
“Submit” 

3 Conclusion 

The Online Test System1  is a responsive system implemented for teachers to 
automate the student assessment process. The research team would like to 
collaborate with teachers and schools to test the usability of the system as well as 
obtaining users perceptions and comments to help us enhance the system. The hope 
is to extend the system to generate higher order thinking question to help teachers 
assess students’ critical thinking.  
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