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ABSTRACT

We describe a system that automatically assembles test questions from a set of examples. Our system can create test
questions appropriate for each user’s level at low cost. In particular, when a user review their lesson, our system provides
new test questions which are assembled based on their previous test results and past mistakes, rather than a completely
random selection. By providing test question of the appropriate level, we hope to enhance the user’s learning. We use
MongoDB which is a no-SQL database system because the contents (test questions) are not structured. Most of test
contents used in class are not structured, i.e. each question has a different structure and different selection type. Therefore,
we used MongoDB system in order to structure the test questions more freely.
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1. INTRODUCTION

In a class such as the language course of a university, the level of individual students will vary, even if
classes are divided based on student ability. Moreover, even if students begin a course at the same level,
differences in level will emerge as the course proceeds as students progress at different rates. However, until
now, it has been common to present the same test questions to every student in the class. Even if, ideally,
questions should be matched with each student's level, this has been impractical. Some part of this problem
can be addressed with the growth of latest e-learning technology (Xia et al, 2014; Kundisch et al, 2013).

First, by using an e-learning system, each student's test result can be evaluated in real time by using the
network. Second, the results for each student can be compared immediately. Third, by comparison of a
student’s test result with those of other students, the level of the student relative to the class can be assessed.
In this way, if a study result is known in real time, it is possible to provide the test questions matched with
each student at the next step.

Our system separates the example answers from the question. All example answers are managed in a
database, with the relation information relevant to the questions. The sentences used for test questions are
reconstructed using many example answers managed in the database. The database also has information
about the results of each student for each question and example answers.

2. OUR SYSTEM FOR AUTOMATICALLY ASSEMBLING TEST
QUESTIONS

The goal of our system is the provision of the test questions matched to the level of each student. After the
first test about their lesson, we collect the information about their test result. This information is used to
restructure the test questions when the student restudies about their past test or lesson. The construction of a
system that allows students to improve their learning by solving specially selected new test questions is the
concept of our system.
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The common test questions have various forms. Some questions are multiple choice and some questions
require a written answer. The various types of questions make it difficult when data is stored in a relational
database system. Moreover, since the most test questions were created by a program like a Microsoft Word,
they cannot be stored in a database as-is. Data in MongoDB has a flexible schema. Collections do not enforce
document structure (Kanade et al. 2014; Banker, 2011). This flexibility allows our system to control the
document-oriented data.

3. SYSTEM ARCHITECTURE

For many, but not all, test questions, example answers can be separated from the question. We call each
example answer or question “fragment data”. We consider those gquestions from which example answers can
be separated and focus on how to store the question and example answers from which new questions related
to the original question can be formed. An initial set of questions was compiled by foreign language teachers.
These questions were categorized by our system according to whether example answers can be separated or
not.

A teacher who wants to use a test question can use the question as it is or a new question can be generated
using the stored example answers. Our system supports the reassembly of the example answers with their
related question automatically if the question has many example answers that can reassemble.

When our system provides the reassembled test question, our system refers to the percentage of correct
answers for each test question and example answers and provides the test questions appropriate for the level
of each student based on feedback of the student’s previous results.
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Figure 1. Architecture of System

Figure 2 shows a very simple sample data structure. The provided test question (The data matched to the
level of student in Figure 2.) is constructed from the stored example answers (Example answers in Figure 2.).
Each example answer has the percentage of correct answers (46%~78%). This percentage is used to generate
questions of an appropriate level for each student, based on the student’s previous test results. Of course, this
percentage is changed by re-collection of test results.

Moreover, one test question is stored as one JSON style document, with various data added to each
document.
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Example answers

The data matched to the level of student
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{
_id: <AsSecProlev1ld2386>, _id: <QtSecProlev1idg7>, .
level : 1, Userid: “test1001”, Test question
group: “pronounce’, glr%:ﬂ:.plr‘onounce
gro% ow type : “select”,
CH ) 9 group_ans: 65
grow: 60 ans: “y”
brow: 55 question_id: “QtSecProlev1Id87”,
power: 70 D t b exam_id: “AsSecProlev11d2386”
. examples:
prow: 62 atabase gro‘\jN:GO{ Web page
cow: 78 brow: 55
brown: 54 pros'vﬁ.régo
owl: 46 ? :
1 }
I

Figure 2. Example of Data Structure

4. CONCLUSION

We proposed a system for automatically assembling test questions. This system can assemble the example
answers in the test questions automatically and at low cost. The processing of flexible data became possible
by using MongoDB.

ACKNOWLEDGMENT

This work was supported in part by JST RISTEX Service Science, Solutions and Foundation Integrated
Research Program.

REFERENCES

Xia, H., Zhou, S. and Liu, Y. 2014. Application and evaluation of NoSQL in course group system. WIT Transactions on
Information and Communication Technologies, Vol. 51, pp.197-203.

Kundisch, D., Herrmann, P., Whittaker, M., Neumann, J., Magenheim, J., Reinhardt, W., Beutner, M. and Zoyke, A.
2013. Designing a Web-Based Classroom Response System. 8th International Conference, DESRIST 2013, pp.425-
431.

Kanade, A., Gopal, A. and Kanade, S. 2014. A study of normalization and embedding in MongoDB. Advance Computing
Conference (IACC), 2014 IEEE International, pp.416 - 421.

Banker, K. 2011. MongoDB in Action. Manning Publications, U.S.A..

423



	INTERNATIONAL CONFERENCE E-LEARNING 2014
	COPYRIGHT
	TABLE OF CONTENTS
	FOREWORD
	PROGRAM COMMITTEE
	KEYNOTE LECTURE
	FULL PAPERS
	CULTURE, GENDER AND TECHNOLOGY-ENHANCED LEARNING: FEMALE AND MALE STUDENTS' PERCEPTIONS ACROSS THREE CONTINENTS
	IPADS IN LEARNING: THE WEB OF CHANGE
	A BLENDED APPROACH TO CANADIAN FIRST NATIONS EDUCATION
	A STORYTELLING LEARNING MODEL FOR LEGAL EDUCATION
	ACCEPTANCE AND SUCCESS FACTORS FOR M-LEARNING OF ERP SYSTEMS CURRICULA
	SELF-REGULATION COMPETENCE IN MUSIC EDUCATION
	TIME-DECAYED USER PROFILE FOR SECOND LANGUAGE VOCABULARY LEARNING SYSTEM
	E-LEARNING TRENDS AND HYPES IN ACADEMIC TEACHING. METHODOLOGY AND FINDINGS OF A TREND STUDY
	PROOF OF ECONOMIC VIABILITY OF BLENDED LEARNING BUSINESS MODELS
	DOES SATELLITE TELEVISION PROGRAM SATISFY ETHIOPIAN SECONDARY SCHOOL STUDENTS?
	ORGANISATION AND MANAGEMENT OF A COMPLETE BACHELOR DEGREE OFFERED ONLINE AT THE UNIVERSITY OF MILAN FOR TEN YEARS
	STRUCTURAL RELATIONSHIPS BETWEEN VARIABLES OF ELEMENTARY SCHOOL STUDENTS’ INTENTION OF ACCEPTING DIGITAL TEXTBOOKS
	DYNAMIC FUZZY LOGIC-BASED QUALITY OF INTERACTION WITHIN BLENDED-LEARNING: THE RARE AND CONTEMPORARY DANCE CASES
	DO ENGLISH LISTENING OUTCOME AND COGNITIVE LOAD CHANGE FOR DIFFERENT MEDIA DELIVERY MODES IN U-LEARNING?
	THE USE OF ELGG SOCIAL NETWORKING TOOL FOR STUDENTS’ PROJECT PEER-REVIEW ACTIVITY
	EDUCATIONAL MULTIMEDIA PROFILING RECOMMENDATIONS FOR DEVICE-AWARE ADAPTIVE MOBILE LEARNING
	INSIDE, OUTSIDE, UPSIDE DOWN: NEW DIRECTIONS IN ONLINE TEACHING AND LEARNING
	A STUDY ON THE METHODS OF ASSESSMENT AND STRATEGY OF KNOWLEDGE SHARING IN COMPUTER COURSE
	USING AGENT-BASED TECHNOLOGIES TO ENHANCE LEARNING IN EDUCATIONAL GAMES
	DESIGNING A CULTURALLY SENSITIVE WIKI SPACE FOR DEVELOPING CHINESE STUDENTS' MEDIA LITERACY
	SHARED COGNITION FACILITATED BY TEACHER USE OF INTERACTIVE WHITEBOARD TECHNOLOGIES
	MODELING PEDAGOGY FOR TEACHERS TRANSITIONING TO THE VIRTUAL CLASSROOM
	THE EFFECTIVENESS OF SDMS IN THE DEVELOPMENT OF E-LEARNING SYSTEMS IN SOUTH AFRICA
	ONLINE LEARNING BEHAVIORS FOR RADIOLOGY INTERNS BASED ON ASSOCIATION RULES AND CLUSTERING TECHNIQUE
	THE USE OF SDMS IN DEVELOPING E-LEARNING SYSTEMS IN SOUTH AFRICA
	ASSESSMENT OF THE USE OF ONLINE COMUNITIES TO INTEGRATE EDUCATIONAL PROCESSES DEVELOPMENT TEAMS: AN EXPERIENCE IN POPULAR HEALTH EDUCATION IN BRAZIL
	STEREO ORTHOGONAL AXONOMETRIC PERSPECTIVE FOR THE TEACHING OF DESCRIPTIVE GEOMETRY
	DELIVERY OF E-LEARNING THROUGH SOCIAL LEARNING NETWORKS
	THE IMPLEMENTATION OF WEB 2.0 TECHNOLOGY FOR INFORMATION LITERACY INSTRUCTION IN THAI UNIVERSITY LIBRARIES
	DESIGNING EDUCATIONAL SOCIAL MACHINES FOR EFFECTIVE FEEDBACK
	A SUPPORT SYSTEM FOR ERROR CORRECTION QUESTIONS IN PROGRAMMING EDUCATION
	A PLATFORM FOR LEARNING INTERNET OF THINGS
	DEALING WITH MALFUNCTION: LOCUS OF CONTROL IN WEB-CONFERENCING

	SHORT PAPERS
	COPYRIGHT AND CREATIVE COMMONS LICENSE: CAN EDUCATORS GAIN BENEFITS IN THE DIGITAL AGE?
	THE CURRICULUM DESIGN AND DEVELOPMENT IN MOOCS ENVIRONMENT
	STAKEHOLDERS INFLUENCE IN MALTESE TOURISM HIGHER EDUCATION CURRICULUM DEVELOPMENT
	ONLINE SOCIAL NETWORKS AND COMPUTER SKILLS OF UNIVERSITY STUDENTS
	IMPLEMENTATION OF ARTIFICIAL INTELLIGENCE ASSESSMENT IN ENGINEERING LABORATORY EDUCATION
	AN EXPLORATION OF THE ATTITUDE AND LEARNING EFFECTIVENESS OF BUSINESS COLLEGE STUDENTS TOWARDS GAME BASED LEARNING
	APPLICATION OF E-LEARNING TECHNOLOGIES TO STUDY A SCHOOL SUBJECT
	POSSIBILITIES OF IMPLEMENTATION OF SMALL BUSINESS CHECK - UP METHODOLOGY IN COMPARATIVE ANALYSIS OF SECONDARY SCHOOLS AND UNIVERSITIES IN SLOVAKIA
	DIGGING THE VIRTUAL PAST
	TECHNOLOGY ACCEPTANCE OF E-LEARNING WITHIN A BLENDED VOCATIONAL COURSE IN WEST AFRICA
	DEVELOPMENT OF AN E-LEARNING PLATFORM FOR VOCATIONAL EDUCATION SYSTEMS IN GERMANY
	FACEBOOK MEDIATED INTERACTION AND LEARNING IN DISTANCE LEARNING AT MAKERERE UNIVERSITY
	ASSESSING THE PURPOSE AND IMPORTANCE UNIVERSITY STUDENTS ATTRIBUTE TO CURRENT ICT APPLICATIONS
	E-LEARNING SYSTEM FOR DESIGN AND CONSTRUCTION OF AMPLIFIER USING TRANSISTORS
	TECHNOLOGY, GENDER ATTITUDE, AND SOFTWARE, AMONG MIDDLE SCHOOL MATH INSTRUCTORS
	STRUCTURING LONG-TERM FACULTY TRAINING ACCORDING TO NEEDS EXHIBITED BY STUDENTS’ WRITTEN COMMENTS IN COURSE EVALUATIONS
	INTEGRATION OF PBL METHODOLOGIES INTO ONLINE LEARNING COURSES AND PROGRAMS
	IMPROVING TEACHER-STUDENT CONTACT IN A CAMPUS THROUGH A LOCATION-BASED MOBILE APPLICATION
	INCORPORATING COLLABORATIVE, INTERACTIVE EXPERIENCES INTO A TECHNOLOGY-FACILITATED PROFESSIONAL LEARNING NETWORK FOR PRE-SERVICE SCIENCE TEACHERS
	THE EFFICIENCY OF E-LEARNING ACTIVITIES IN TRAINING MENTOR TEACHERS
	DEVELOPMENT OF AN IOS APP USING SITUATED LEARNING, COMMUNITIES OF PRACTICE, AND AUGMENTED REALITY FOR AUTISM SPECTRUM DISORDER
	USING CASE-BASED REASONING TO IMPROVE THE QUALITY OF FEEDBACK PROVIDED BY AUTOMATED GRADING SYSTEMS
	INTERNATIONAL MULTIDISCIPLINARY LEARNING: AN ACCOUNT OF A COLLABORATIVE EFFORT AMONG THREE HIGHER EDUCATION INSTITUTIONS
	INTERACTIVE LEARNING TO STIMULATE THE BRAIN’S VISUAL CENTER AND TO ENHANCE MEMORY RETENTION

	REFLECTION PAPERS
	HOW DIGITAL TECHNOLOGIES, BLENDED LEARNING AND MOOCS WILL IMPACT THE FUTURE OF HIGHER EDUCATION
	FACTORS INFLUENCING THE ACCEPTANCE OF E-LEARNING ADOPTION IN LIBYA’S HIGHER EDUCATION INSTITUTIONS
	MOTIVATION AS A METHOD OF CONTROLLING THE SOCIAL SUBJECT SELF-LEARNING

	POSTERS
	DESIGNING ENVIRONMENT FOR TEACHING INTERNET OF THINGS
	FOSTERING CRITICAL THINKING SKILLS IN STUDENTS WITH LEARNING DISABILITIES THROUGH ONLINE PROBLEM-BASED LEARNING
	A SYSTEM FOR THE AUTOMATIC ASSEMBLY OF TEST QUESTIONS USING A NO-SQL DATABASE

	AUTHOR INDEX



