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 Question answering proposes an answer driven approach to information access. Most of 
the question answering system aims for information retrieval required by natural 

language questions. Questions are usually asked within a context and answers are 

provided with in that specific context. Question Answering system uses heterogeneous 
data sources like text, databases in which, ontologies can also be incorporated to 

provide an exact answer to user questions. In this paper, Data structure ontology is 

taken as the knowledge base for the user input questions and compared with the 
ontology using semantic matching to give relevant answer to the user. This paper 

focuses on the different type of questions of different patterns which has to be matched 

with the ontology tree structure. The proposed algorithm also provides choice to the 
incorrect questions to give out the relevant answer. This work may be added to any e-

learning tools which at present do not have any options to question answering which 

makes the learners to be more effective than learning to find the relevant answer. 
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INTRODUCTION 

 

 Question Answering is one of the major issues in e-learning research on how to provide more interactive 

activities around the learners and instructors. Most of the search engines like Google and Yahoo use keyword 

search, ranking techniques and statistics to search the possible answers from question without having the 

knowledge of the syntax of the question sentence (Ying-Hong Wang et al.,). Every answer to the questions must 

be relevant to the users query in that context. Natural language user questions and information sources with a 

common ontology are required for ontology-based QA systems (Basili, R., et al., 2004). A Question Answering 

System returns answer to a user question in succinct form. In order to provide a precise answer, the system must 

know what exactly a user wants. The prior knowledge of the expected answer type helps the Question 

Answering System to extract correct and precise. The question classification techniques help a Question 

Answering System to meet this requirement. This is the reason that almost all Question Answering Systems 

include question classification module. The question classification module parses the user question to retrieve 

the expected answer type (Santosh Kumar Ray, A., 2010). Question Answering can be improved by focusing on 

three areas like the ontology enhanced processing and augmentation, content manipulation approaches, the 

query and the answer. Ontology enhanced processing could enhance answers to include identified objects 

satisfying a query (Deborah, L.,). 

 Previous theories of QA contain special taxonomies of questions. The taxonomy of questions proposed by 

Grasser & al. comprises eighteen categories that provide genuine inquiries. New categories are also added, a 

“definition” category, an “example” category and an “interpretation” category. NLP systems can develop 

domain specific knowledge in the representation of ontology, many closed domain question answering deals 

with questions in a specific domain (Mohammed Reza Kangavari, et al., 2008). Consider these questions as an 

example, “What is meant by queue?”, “Define queue.”, “Give the definition of queue”, “State Queue” and so on 

carries the same answers for the user questions in learning point of view to generate the definition of queue. 

These different patterns of questions are analysed to determine the type. The input is given to the tree-tagger 

parser to identify the syntactical information. This syntactical information gives us the lexical constraints like 

Noun {NN}, Verb {VV} and other terms. The noun and verb keywords are analysed with the semantic meaning 

using WordNet which is then given as an input to match with the ontology. Although many QA system has 

primarily been designed for both open and closed domain; these process can be provided in e-learning tools, 
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which makes the tool more informative at the course view and can be capable to access any domain specific 

ontology.  

 This paper is organized as follows. In section 2, the related work is described. In section 3, the 

implementation of the proposed algorithm is briefly given. In Section 4, the experimental results are pictured. In 

section 5, conclusions about the given work are presented. 

 

2. Related Work: 

2.1 e-learning: 

 In an e-Learning environment there is a high risk that two authors express the same topic in different ways. 

The problem could be solved using domain (content) ontologies in which mappings from domain vocabulary(s) 

in the commonly-agree terms are defined extensionally 

 Learning material could be presented in the various learning contexts or in the various presentation 

contexts. The context description enables context relevant searching for learning material according to the 

preferences of the user. In order to achieve shared-understanding about meaning of the context vocabulary a 

context-ontology is used. Because e-Learning is often a self-paced environment, training needs to be broken 

down into small bits of information that can be tailored to meet individual skills gaps and delivered as needed. 

These chunks of knowledge should be connected in order to create the whole course. The structure isn‟t a static 

one, because it depends on user type, users‟ knowledge level, users‟ preferences and prerequisite materials. 

 

2.2 Ontology & e-Learning: 

 Ontology provides a common vocabulary, and an explication of what has been often left implicit. Indeed, 

ontologies are a means of specifying the concepts and their relationships in a particular domain of interest. Web 

Ontology languages, like OWL, are specially designed to facilitate the sharing of knowledge between actors in a 

distributed environment. 

 From the modeling point of view, ontology languages are not only able to integrate Learning Object Model 

and Dublin Core metadata, but also allow for the extension of the description of the learning objects with non 

standard metadata, thus giving users and groups of users more flexibility when sharing resources. Ontologies 

can be used in e-learning as a formal means to describe the organization of universities and courses and to 

define services. An e-learning ontology should include descriptions of educational organizations (course 

providers), courses and people involved in the teaching and learning process (Ontologies, 2004). Ontology is 

one of the essential methodologies for representing domain-specific concepts.  

 

2.3 Question Answering: 

 Question answering systems are designed to find answers to open domain questions in a large collection of 

documents. Using Google we find documents containing the question itself, no matter whether or not the answer 

is actually provided. Current information access is query driven. Question Answering proposes an answer driven 

approach to information access. 

 Level One questions cause students to recall information. This level of question causes students to input the 

data into short-term memory, but if they don‟t use it in some meaningful way, they may soon forget. 

 Level Two questions enable students to process information. They expect students to make sense of 

information they have gathered and retrieved from long-and short-term memory. Level Three questions require 

students to go beyond the concepts or principles they have learned and to use these in novel or hypothetical 

situations. Many years ago, an educator named Benjamin Bloom (John Burger, Claire Cardie) developed a 

classification system we now refer to as Bloom's Taxonomy to assist teachers in recognizing their various levels 

of question-asking.  Taxonomy is an orderly classification of items according to a systematic relationship (low 

to high, small to big, simple to complex). Blooms framed the levels as Knowledge, Comprehension, 

Application, Analysis, Synthesis and Evaluation. 

 Question Answering has been highly advanced in the past couple of years by TREC-QA (Voorhees, E.M., 

2006). Sometimes preference occur within the WH phrase(“what is queue”), and sometimes they are embedded 

elsewhere within the question (“what is the definition of queue.....”). In both, the question indicates the 

definition as answers. Harabagiu et al. (2000) proposes another method for using an ontology: WordNet 

subtrees are linked to types recognized by a named entity recognizer. An alternative ontology for type 

preference and describe a method for using this alternative ontology to extract particular answers using surface 

text patterns (Deepak Ravichandran and Eduard Hovy, 2002).  

 A question answering system may be open-domain or closed domain. Open-domain question answering 

deals with questions about everything, and it relies on general ontologies. On the other hand, Closed-domain 

ones deal with questions under a specific domain (for example, tourism or hardware gadgets), and can be an 

easier task because NLP systems can exploit domain-specific knowledge frequently formalized in ontologies 

(Omid Moradian Nasab, Amin Mozhgani). 
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2.4 Natural Language Processing: 

 Natural Language Processing is a theoretically motivated range of computational techniques for analyzing 

and representing naturally occurring texts at one or more levels of linguistic analysis for the purpose of 

achieving human-like language processing for a range of tasks or applications. 

 „Naturally occurring texts‟ can be of any language, mode, genre, etc. The texts can be oral or written. The 

only requirement is that they be in a language used by humans to communicate to one another. Also, the text 

being analyzed should not be specifically constructed for the purpose of the analysis, but rather that the text is 

gathered from actual usage. The notion of „levels of linguistic analysis‟ refers to the fact that there are multiple 

types of language processing known to be at work when humans produce or comprehend language. It is thought 

that humans normally utilize all of these levels since each level conveys different types of meaning.  

 But various NLP systems utilize different levels, or combinations of levels of linguistic analysis, and this is 

seen in the differences amongst various NLP applications. This also leads to much confusion on the part of non-

specialists as to what NLP really is, because a system that uses any subset of these levels of analysis can be said 

to be an NLP-based system. The difference between them, therefore, may actually be whether the system uses 

„weak‟ NLP or „strong‟ NLP. 

 The goal of NLP as stated above is “to accomplish human-like language processing”. The choice of the 

word „processing‟ is very deliberate, and should not be replaced with „understanding‟. For although the field of 

NLP was originally referred to as Natural Language Understanding (NLU) in the early days of AI, it is well 

agreed today that while the goal of NLP is true NLU, that goal has not yet been accomplished.  

 A full NLU system would be able to paraphrase an input text, translate the text into another language, 

answer questions about the contents of the text and draw inferences from the text. Humans have been shown to 

use all levels of language like Phonology, Morphology, Lexical, Syntactic, Semantic, Discourse and Pragmatic 

to gain understanding, the more capable an NLP system is, the more levels of language it will utilize. Natural 

language processing approaches fall roughly into four categories: symbolic, statistical, connectionist, and 

hybrid. Symbolic and statistical approaches have coexisted since the early days of this field. 

 

3. Proposed work:  

3.1. System Architecture: 

 

 
Fig. 1: System Design. 

 

3.2. Question Pattern: 

 According to the levels of questions, proposed by various authors definition levels of questions are 

considered as the major work for answer extraction. The user question is identified as the definition level of 

question using specification like “What does X mean, Define X, State X, What is meant by X, What is the 

definition of X, Give the definition of X and so on.   

 

3.2.1 Tree-Tagger Parser: 

 Tree-Tagger Parser are used to extract the noun phrase, verb phrase for the current question answering 

system. The following table gives the output of the parser. 

 
Table 2: Output of the Parser. 

Question 
Question Parser Output 

VV NN VBZ WN IN DT WP 

What is meant by queue?  Queue Is meant by  What 

Define stack? Define Stack      

Give the definition of stack? 
Give, 

 

Stack, 

Definition 
  of the  

State queue? State Queue      

                              

 There are lots of question types in natural language; each of them may have different meanings. But there 

still have some different question types have the same meaning. Each question types are analysed to represent 

the This module provides possible question types and returns the corresponding Target Phrase exact meaning by 
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the learner (Ying-Hong Wang et al.,). Tree Tagger parser helps to identify the head chunk of Noun phrase and 

verb phrase for the given question. For example, WhatQuestions: “What Questions” have several types of 

patterns. The most general regular expression for What Questions can be written as “What [NP] 

[do/does/did/AUX] [functional-words] [NP] [VP] X?. What Questions can ask for virtually anything. 

 

 
 

Fig. 2: Question Interpretation by the parser. 

 

3.2.2. Identification of question patterns: 

 
Table 1: Identification of Question patterns. 

Lexical constraint Answer type Example 

What (wp) {head of NN} What is the definition of stack? 

Define (vv) {head of NN} Define stack? 

Give (vv) {head of NN} Give the definition of stack? 

 

3.3 Ontology Matching: 

 The phrases extracted from the parser are considered as input and each node in the ontology is checked to 

find the match with the ontology. The following sections give the overall description about the process. 

 

3.3.1 Ontology Construction: 

 A sample ontology is constructed to implement the question answering on a data structure domain. A 

collection of dataset questions are considered to experiment the process using Protégé 4.0 tool. Fig 3 gives the 

sample ontology construction for testing the process.  

 

<?xml version="1.0"?> 

<!DOCTYPE rdf:RDF [ 

    <!ENTITY owl "http://www.w3.org/2002/07/owl#" > 

    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 

    <!ENTITY owl2xml "http://www.w3.org/2006/12/owl2-xml#" > 

    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 

    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 

    <!ENTITY QueueOntology "http://www.semanticweb.org/ontologies/2010/10/test.owl#" > 

]> 

<rdf:RDF xmlns="http://www.semanticweb.org/ontologies/2010/10/test.owl#" 

     xml:base="http://www.semanticweb.org/ontologies/2010/10/test.owl" 

     xmlns:owl2xml="http://www.w3.org/2006/12/owl2-xml#" 

     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 

     xmlns:QueueOntology="http://www.semanticweb.org/ontologies/2010/10/test.owl#" 

     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 

     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

     xmlns:owl="http://www.w3.org/2002/07/owl#"> 

    <owl:Ontology rdf:about=""/> 

 

Fig. 3: Sample Ontology Construction. 

 

 The above ontology file is considered for the question answering system. The process checks each node for 

extracting the exact answers. 

 

3.4 Answer Extraction: 

 Each node represented in the classes and attributes in the ontology may contain the concept word or 

instance word. Using these two information to find if there exists an element appeared in ontology whose 

concept layer match the concept word of the node and instance layer contains the instance word of the node.  

The individual gives the result of the question phrases. The phrases are also matched if the nodes contain the 
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synonym of the phrases. If the result could not be matched this model gives us the empty result. This could be 

enhanced by updating the domain ontology. The following algorithm is used in this paper for answering the user 

questions. 

 

Pseudocode for Question Answering: 

1. get the question Qi as input sentence 

2. extract word patterns using tree-tagger parser 

identify the noun/verb term in the question Qi 

3. check the question patterns for the definition type questions with the question database 

Extract noun/verb found in the nodes of the ontology 

Find Class, Find SubClass,  

4. Find the Class property, Object property and Data properties connected to the Class 

find the synsets of the noun/verb using wordnet 

5. if the synsets of noun/verb of the Qi match with the ontology Class/ Sub Class 

6. Check the similarity of each definition question pattern 

7. if found  

return the ontology instance of the node as the answer 

8. if not found 

return answer not extracted     

9. stop the process. 

 

4. Experiments and Results: 

 Inorder to evaluate the proposed approach, this model is tested with definition type of questions of about 

200 patterns of data set. Each questions are tested for results with various user questions. These questions are 

also updated to check the results. Various users‟ results are considered for evaluating the user question  

 
Table 2: User Questions. 

Question types Example 

What (NP) 

What is the definition of stack? 

What do you mean by queue? 
What is queue? 

What is meant by queue? 

Define (NP) 

Define stack. 

Define queue. 
State queue. 

Give (vv) 
Give the definition of stack? 

Give the definition of queue? 

 

Results: 

 The performance of the above work was tested with number of users.  Table 3 shows the result of the 

proposed work to evaluate the system.  

 
Table 3: Result. 

 
 

Conclusion:  

 This paper proposed a method for e-learning users to provide changes to the Question Answering System. 

When users questions on a particular course for leaning, they may ask questions on any pattern. This approach 

recognize the patterns of the questions to display the relevant answers. Many web sources are designed to view 
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different types of answers which is irrelevant to the users or learners point of view. This paper is focused on the 

data structure ontology which is domain specific, to give a better example instead of searching the whole 

document for finding the answers. Any domain ontology can be incorporated for enhancement of e-learning 

applications. The further process can also be made to enhance different types of questions. 
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