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Abstract 
In the electronic learning (e-learning) system, assessment is an integral part which helps to identify a 
learners’ knowledge as well as the deficiency for a particular domain. In an asynchronous mode of e-
learning, an effective assessment model has required to diagnosis a deficiency of a particular area 
and provides study materials related to those deficiency areas. In this research paper, authors 
propose a new framework for e-learning system which incorporates a traditionally used learning model 
known as Antecedent Behavior Consequences (ABC) learning model. The authors proposed a 
framework to map the ABC Learning Model in conventional e-learning system and identify the 
deficiencies of learners’ weak-points from related areas and provide corresponding learning object 
metadata (LOM). A standard set of items/questions are implemented by the subject expert and 
assessment is implemented. The system identifies the deficiency of a learner on the related topic. This 
deficiency is mapped to the related metadata. The system may be suited for ubiquitous computing 
using mobile devices like smartphones and tablets. 

Keywords: e-learning, ABC learning, VARK model, Learning Object (LO), Learning Objects Metadata 
(LOM).  

1 INTRODUCTION  
E-learning or electronic learning has emerged over recent years as a very useful and popular method 
of learning due to a worldwide revolution in Information and Communication Technology (ICT). E-
Learning refers to learning over electronic media using mobile devices/computer over the Internet. E-
Learning may be considered as a new path in learning. It saves time and overcomes the barriers of 
geographical distances. It provides easily accessible for up-gradation of knowledge and skills, 
anywhere and anytime. It may also term as ubiquitous learning. 

E-Learning provides an electronic platform by which the individual gets a customized learning solution 
related to an individual domain of knowledge. In the proposed work, a traditional learning style is 
incorporated into e-learning environment commonly known as Antecedents Behaviour Consequences 
(ABC) Learning Model. 

This research paper is organized as follow. In section 2, reviews of the existing works are discussed. 
In Section 3, problems related to existing e-learning environment are discussed. In Section 4, the 
proposed methodology is described. Section 5 show result. Conclusion and future scope of work are 
given in section 6.  

2 REVIEWS OF THE EXISTING WORK 
According to the Bloom’s Taxonomy [1], the learning is divided into three domains as Cognitive, 
Affective and Psychomotor. Cognitive domain involves the knowledge domain, Affective deals with 
individual change in behavior and Psychomotor deals with the development of motor-skills. 

Chatterjee and Mandal [2] proposed a novel framework on LO for CBL. It also emphasizes on 
Learning Object Metadata (LOM) suited for the CBL. 

Heilman [3] proposed “Automatic Factual Question Generation from Text” using Natural Language 
Processing (NLP). 

Chali and Hasan [4] proposed a technique to measure the importance of the generated questions, 
using Latent Dirichlet Allocation (LDA). 
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Poddar and Chatterjee [5] identifies the learning using a Visual, Auditory, Read/Write and Kinesthetic 
(VARK) Model. 

3 PROBLEMS RELATED TO EXISTING E-LEARNING ENVIRONMENT 
The authors of this research articles have identified the various problems related to e-Learning. First, 
the implementation of assessment technique in e-learning is an important issue. Secondly, during 
assessment how the negative reinforcement can be converted to positive reinforcement. Thirdly, the 
ABC Learning Model which is normally used in classroom teaching-learning environment may not be 
implemented as in classical form in the e-Learning Environment. 

3.1 ABC Learning Model 
ABC Learning Model is a traditional model that consider past background in the learning environment 
that produce desired behavior that strengthened the learning if followed by appropriate consequences. 
The three essential elements that make-up the ABC Learning Model is illustrated in Figure 1.  

 
Figure 1. ABC Learning Model. Source: Borich (1996) [6]. 

The ABC model presents a Chart which is used to organize the information over a number of 
observations by recording the several behaviours of the learners is observed. 

4 PROPOSED SOLUTION 
In this research work, a solution is proposed as a framework for the ABC Learning Model suited for e-
learning environment. The framework may be used in the identification of learners’ weak point/lacunas 
in the related knowledge domain. These weak points have to identify in terms of LOM. 

In Antecedents phase, the learners learn using VARK Model. Their behaviour is analysed on the basis 
of their performance in every session of learning. In behaviour phase, assignment in form of MCQs 
provides to the learners, and on the basis of learners’ responses. In the Consequences phase, 
Reinforcement is done to analyse overall performance with a set of Assessment. If the student can 
able to answer the core or major questions then that learner leads as positive reinforcement, and if the 
learner is not able to answer the core or major question or not answer properly related to the question 
then it leads to negative reinforcement by the system. The proposed model is given in Figure 2. 
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Figure 2. Proposed ABC Learning Model in e-learning. 

4.1 Proposed Classification of Course 
The entire course is classified into modules, chapters and Instructional Objectives shown in Figure 3. 

 
Figure 3. Classification of a Course in e-learning. 

6065



Each course is being divided into a number of modules. Each module is divided into several chapters. 
Each chapter is further classified on the basis of IOs. Under each Instructional Objective, there are 
four type of questions i.e. Major, Concept, Peripheral and Minor. These standard set of 
items/questions are implemented by the subject expert. 

5 RESULTS 
In this research work the following assumptions which are considered. They are as follows:  

Each question/item is related to one or more IO. 

Each question addresses to one or more level in the cognitive domain. For the academic reason, four 
level of the cognitive domain is considered including knowledge, comprehension, application and 
analysis. 

For every learner, a table will be created consisting of questions/items that the learner has already 
answered. Table 1 shows a set of five question related to IOs with the response of a learner. 

Table 1.  Set of 5 Questions related to various IOs and response of a learner. 

Learner1 
Answer 
Dataset 

IO1 IO2 IO3 IO4 IO5 

Q1 D1--W D1--C S2--C S1--W D2--W 

Q2 D2--C S1--W S2--W D1--C S1--C 

Q3 S2--C D2--W D2--C S1--W D1--W 

Q4 S1--W D2--W S1--W S1--C S2--C 

Q5 D2--W S2--W D1--W S2--C S1--W 

Each item will have either S1  Surface learning approach level 1, S2 Surface learning approach 
level 2, D1  Deep learning approach level 1, and D2 Deep learning approach level 2 [4]. C and W 
are corresponding refers to the correct or wrong answer of an assessment test. For example, in 
Question 2 (Q2), a question is asked which is D2 type i.e., Deep Learning type from that Topic which 
the Learner learned from a given topic of a subject. And if the Learner is able to answer correctly then 
we write as ‘D2--C’ in Table 1. And this is Instructional Objectives 1 number question. And in any 
certain case if the Learner is unable to give the correct answer then related LOM will be provided. 

 
Figure 4. Homepage. 

In Figure 4, the homepage is shown for the implementation of our proposed system. Here, the 
Learners and also the Admin or Teacher can register to enter into the system which is shown in Figure 
5. After successfully log in, the Learner is able to learn subjects using VARK Module which is shown in 
Figure 6. And as well as he\she can able to go through via Assessment Test which is shown in Figure 
7. If the learner is failed to answer the question truly. Then the related Learning Object Metadata will 
be provided to that learner which is shown in Figure 8.  
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 Figure 5. After Successful Log in.  Figure 6. Learner Learn topic wish. 

     
 Figure 7. Assessment Page. Figure 8. Provide Learning Object Metadata. 

 
Figure 9. Admin Page. 

In Figure 9, the Admin side page is shown where the admin or the teacher can upload study materials 
related to the Subjects and also the question. And the admin or the teacher can make the metadata 
related to the question. Besides, the admin or the teacher can able to active or inactive the Learner. 

6 CONCLUSIONS AND FUTURE WORK 
Here we implement all the stages of our proposed ABC Learning System. In future research work can 
be carried out to provide a new intelligent e-learning system for asynchronous of learning. The learner 
can find out their weak point about a certain topic. Moreover, in future learner can find out the pre-
requisite knowledge of a particular subject domain when he\she enroll for a new e-learning course. 
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