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Abstract 

Filtering information according to user’s preferences and needs is the focal point of 

personalization. Personalization as a business model has been used successfully in the e-commerce 

world by many organizations.  The aim of this paper is to work on a proposed e-learning system 

based on the principle of personalization over the Learning Management System (LMS) available 

at Zarqa University – Jordan introduced earlier [1]. A questionnaire is delivered to students taking 

the course ‘web (1)’ at the IT College to measure students’ perception toward personalizing the 

LMS. The obtained results will be used for further studies to expand the study over more university 

students at Zarqa University for more general adoption of the idea of personalization in e-learning 

environment. 
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Introduction 

Filtering information to best suit user’s needs is one of the main concerns in any e-learning 

environments. Personalized systems are key tools and common techniques for reducing the 

information overload and enabling users to quickly find information that is most valuable to users 

[2, 3, and 4].  

  Personalized systems “are computer systems designed to help people find preferred items 

within a very large set of available alternatives (e.g., movies, books, news) in order to provide 

effective, tailored advice (i.e., to predict whether the user will like/dislike a particular item)” [5]. 

According to them [5] personalized systems can make use of three different sources of information 

about their users: (i) user demographics (e.g., user’s age, gender), (ii) user preferences about 

features of the items (e.g., the movie director) and (iii) user ratings on experienced items (e.g., 

previously seen movies). All these sources of information can be effectively combined (e.g., 

Popescul, A., et al. 2001)”. 
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Several techniques are currently used to measure users’ trends towards the adaptation of 

personalized systems. These techniques involve off-line analysis using evaluation methods like 

machine learning and information retrieval. It is argued that while off-line analysis is useful, 

student’s satisfaction with a recommendation strategy can only be measured in an on-line context. 

Researchers should know the best way to evaluate e-learning systems. Haughey and Anderson [6] 

mentioned that Evaluations in e-learning have tended to focus on the quality of the experience and 

its impact on collaborative learning and higher-level learning skills. On this research an offline 

questionnaire was delivered to students because it is the only way available to retrieve information 

from students since the Learning Management System at the university is restricted only for course 

work.  

  Personalizing and motivation are key successes factors in any e-learning environments; 

these factors will lead to increasing and enhancing the student’s achievements in the course 

production [7]. The aim of this research is to measure students' trends toward personalizing the 

Moodle, the Learning Management System (LMS) available at Zarqa University. A questionnaire 

was delivered to 30 students divided into two sections taking a course named ‘special topics in 

programming (1)’. Data obtained from questionnaire was analyzed using a well known package 

called Statistical Package for Social Science (SPSS). The results showed that there was a positive 

perception towards adopting the idea of personalization. So a model of a personalized e-learning 

system relying on LMS is proposed.  

The course ‘web (1)’ was selected because it is a compulsory requirement for all students 

at the IT College at Zarqa University. Also this course can best suit the idea of personalization. 

The populations of the study are students who have very good experience in using the Learning 

Management System (LMS) at the university, so they can answer the questionnaire which was 

designed carefully to evaluate the LMS available at the university and to measure the students’ 

trends towards personalized e-learning systems. Other students of the university are using the 

LMS, but not in the same manner like IT College students. For future studies, the populations of 

the study could be expanded to other students in different university colleges to make better 

understanding and to confirm students’ trends toward personalization. 

The results of this research combined with the results obtained in [1] can also provide 

practical benefits of information technology practitioners and universities as regards issues in 

successful design and implementation of e-learning systems in education. When planning to 

develop and to apply a new technology tools like personalized systems, universities will be able 

to predict whether these technology tools will be acceptable to students. At the same time, 

universities will be able to diagnose the reasons why a planed information technology may be 

embraced by students or not. As a result of the benefits gained from the current research, correction 
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or adjustment can be made to increase the rate of information technology adoption by integrating 

new technology tools like what is known as recommender systems RS in the e-learning 

environment in Jordan. 

The next phases of this research will focus on: students’ styles and scaffolding, LMS 

description, questionnaires design and analysis, structure of the proposed system, and conclusions 

and future works.  

Learning Styles and Scaffolding 

The e-learning process is highly affected by technology. The rapid increase in inventing 

new hardware and software open the door to benefit from these inventions in e-learning 

environment. The technology provides a new environment for classroom discussion; where 

students can interact with each other and their tutors, share knowledge and work together to do 

their activities. The way the students read and study now is different than before. Instructors should 

take these issues into consideration. Understanding the student’s needs is very important issue in 

designing a computer course system [8]. 

Indicating Students’ Learning Styles 

In the e-learning environment, students should be classified based on their learning styles on 

what is known as students modeling. There are many ways used to indicate the student’s learning 

styles, Watkins [9] recommended to use questions like the following in order to begin acquire 

information about student’s learning styles in e-learning environments: 

 Subject: Primary Learning Style is Visual. A learner may prefer visual elements in his or 
her instruction, so we can ask what study skills does he/she believe are most useful in the 
online course environment. As an example, drawing pictures or mind maps as he/she reads 
online materials, paying special attention to the images or animated graphics, and/or 
envisioning the topic in your thoughts. 

 Subject: Primary Learning is Auditory. A learner may prefer auditory elements in his or 
her instruction, so we can ask what study skills does he believe are most useful in the online 
course environment? As an example, developing an internal conversation between them and 
the text, reading aloud, and/or discussing the topic in verbal conversation with a peer, family 
member, or colleague at work. 

 Subject: Primary Learning is Tactile. A learner may prefer tactile elements in his or her 
instruction, what study skills do they believe are most useful in the online course 
environment? As an example, taking careful notes while reading online material, using a 
pencil or highlighter to mark their notes, using an online highlighter (for example, with PDF 
files or Microsoft Word documents), and/or keeping an online journal”. Table 1 can help in 
classifying students according to their learning styles. 



www.manaraa.com

Journal of IT and Economic Development 5(1), 36-46, April 2014  39 

 

"This research is funded by the Deanship of Research and Graduate Studies in Zarqa University /Jordan" 

 

 

 

 

 

 

 

Table 1: Learning styles inventory [9] 

 

Supporting Students’ Learning (Scaffolding) 

In an e-learning environment, students may sometimes feel isolated from others and this 

may not allow them to progress with the course. So there should be some ways in supporting 

students to make a balance between course production and students’ progress in the course. 

Ormond [10] mentioned some examples of students’ support like supporting students by writing, 

by phone and audio-visual media. Also, students should have technical support to develop their 

learning and computer skills.  

Scaffolding describes the type of assistance offered by a teacher or peer to support learning. 

In the process of scaffolding, the teacher helps the student master a task or concept that the student 

is initially unable to grasp independently [11]. Scaffolding occurs through personal interaction and 

should be done within the course environment. Scaffolding depends on the ability of learners. 

Skilled instructors provide the right amount of scaffolding to help while keeping learners 

challenged. Then, instructors should gradually remove scaffolding when they feel that learners 

have reached the desired level of knowledge and dominated their activities.  
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There are two types of scaffolding, soft and hard scaffolding. Soft scaffolding is dynamic 

and requires educators to diagnose the learner’s understanding and provide adequate support based 

on their responses [12]. Performing scaffolding individually to learners can be extremely difficult 

for educators when dealing with large sections and in a very short time. Scaffold software can 

provide assistance to learners.  

Another type of scaffolding called hard scaffold (or technological scaffold) is used to 

provide routine support at various stages of the learning process. It is called hard scaffold because 

it provides static support that can be anticipated and planned in advance based on expected learners 

difficulties [12]. Hard scaffold is divided into directive and Socratic scaffolds [13]. Sharma and 

Hannafin [13] stated that “Directive scaffolds address procedural and skill based learning and are 

used for young children and novice learners”. Wood [14] provided examples of context intelligent 

tutoring systems based on Vygotsky’s zone of proximal development, which helps children aged 

10–11 years learn about food chains and webs, provides appropriately challenging activities and 

the right quantity and quality of assistance. Habib and Sønneland [15] stated that “The concept of 

Zone of Proximal Development (ZPD) is itself intimately connected to the collaborative aspects 

of learning, whereby the focus is on the participation in socio-cultural practices”. Drachsler et al. 

[16] commented on Vygotsky’s (ZPD) by stating that “The main recommendation goal for 

Technology Enhanced Learning (TEL) recommender systems is to provide learners with suitable 

learning activities in order to support their competence development”. The second category of hard 

scaffold is called Socratic scaffolds’. According to Sharma and Hannafin [13], “Socratic scaffolds 

are more for mature learners and address analytical complex thinking and metacognitive learning”. 

Scaffolding is not only used to guide learners through their complex tasks, it may also 

problematize important aspects of students’ tasks to force them to engage with key disciplinary 

frameworks and strategies [17]. Scaffold software can provide assistance to learners; this 

assistance should help learners engage in some activity without making that activity too easy or 

automatic to perform since too much simplification would be detrimental to learning.  

Providing scaffolds to learners in Problem-based learning (PBL) environments until they 

master a concept or activity has proven to be beneficial in the development of autonomous and 

competent learners. Ngeow and Kong [18] stated that “PBL is an educational approach that 

challenges students to "learn to learn".” After mastering a concept or an activity, the instructor 

may fade the support. Fading written supports may help problematize student work. 

Problematizing student work makes learning tasks more difficult in the short term, but ultimately 

promotes student learning [17]. 
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Learning Management System (MOODLE) 

There are many e-learning systems available for use in many universities and educational 

institutions like: Moodle, WebCT, Eduwave, and Renzoli. Some are commercial and some are free 

source. 

One of the well-known e-learning systems which are used in the case study conducted for 

this research is Moodle. Moodle is an open source course management system (CMS) that 

Universities, community colleges, K-12 schools, businesses, and even individual instructors use 

to add web technology to their courses [19].  According to Cole and Foster [19], more than 30,000 

educational institutions are using Moodle all over the world to deliver online courses to supplement 

the delivery of traditional face-to-face courses. Rice [20] stated that “the word Moodle stands for 

Modular Object-Oriented Dynamic Learning Environment, which is mostly useful to programmers 

and education theorists”. This system is used at Zarqa University-Jordan, the place at which this 

study was conducted. 

Questionnaires  

In order to complete a successful search for knowledge and understanding, various methods 

that are systematic and thoroughly clear are to be used to reduce any risk of bias. But how does 

any one determine the most suitable method of obtaining the information needed? There are 

different methods for collecting data such as participation (focus group), observation, analyzing 

documents, questionnaires, and interviews [21]. If the data that will be gathered is subjective 

information, such as trends and perception, then the appropriate research methods that may suit 

the study more are questionnaires [22]. Since this study is based on measuring students’ trends 

toward personalizing the LMS at Zarqa University, then questionnaires method is chosen for this 

study. 

Design of the Questionnaire 

According to Harvey [22] the following recommendations have to be considered when 

designing a questionnaire. Firstly, an introduction should be presented to explain the purpose of 

the questionnaire. Then, instructions on how to fill the questionnaire could be helpful. In addition, 

the questions should be simple and consistent style should be used. Furthermore, the questions 

should be arranged in a logical order with thanks statement to be included at the end of the 
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questionnaire. Finally, including codes for responses will help when the analyzing process is 

carried out. 

The more structured the question is, the easier it will be for the researcher to analyze. 

According to Youngman [23] seven types of question can be introduced: verbal or open, list, 

category, ranking, scale, quantity, and grid questions.  

Summary of the Questionnaire 

The questionnaire included twenty one questions. The main aim of the questionnaire was 

to try to discover some of the student’s learning styles to be recorded later in their profiles. In the 

proposed model, the recommender system will work in the student’s profiles to divide them into 

different groups (one student can be part of more than one group) in order to produce 

recommendations to students according to their preferences” i.e. the recommender system will 

give an additional link for the material to be presented in different format (Audio files, PDF, etc..) 

files in the Learning Management System (LMS) according to the student answer for this question. 

Also, some of the questions will be used to measure the student’s trends towards the online learning 

in general.  

The questionnaire included (yes-no), multiple choice, and scale questions. In some of the 

questions (open-ended) a space was provided to students to answer the question, if they think that 

there is another answer to the question being asked, but it was noticed that no student filled the 

open-ended questions.  

Analysis of the Questionnaire 

Results from the questionnaire strongly suggest that online learning enhances and 

complements face-to-face learning and emphasize on the need for integrating new technologies. 

In the first two questions of the questionnaire, the purpose was to understand how students think 

of online learning and face-to-face learning. The majority of the students (73.3%) for question 1 

and 92.1% for question 2 agreed or strongly agreed on the value of online learning in enhancing 

and complementing face-to-face learning. Both groups emphasize on the value of online learning 

and that could make it easy for them to accept new technologies related to e-learning systems like 

the recommender systems. 

Question 4 also gives similar results when most of the students (92.1%) appreciate the value of the 

LMS as an e-learning system in helping the students to understand the course material.  

For questions 3, the purpose was to try to discover some of the students’ learning styles. The results 

showed that (10%) like audio files, (9.4%) like graphics files, (67.3%) like PowerPoint 
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Presentations, and (13.3%) like to have video files. These results will help the recommender 

system in the proposed model to tailor the LMS interface in different ways according to students’ 

preferences (answers). 

Asensio [24] stated in a survey that compares the two systems, “in the face-to-face environment it 

appears that the participants valued the social dimension of seeing each other, of chatting, of 

laughing and the immediacy of communication”. While on the other hand, Asensio [24] stated, 

“The participants reported that the discussions were more reflective, and the dialogue is richer than 

in the face-to-face settings”.  

In identifying the way in which materials and resources should be presented, it has been 

found in question 5 that (30%) of students preferred the material to be presented by topic, (23%) 

of students preferred the material to be presented by lecture, (25%) of students preferred the 

material to be presented by week, and (22%) preferred the material to be presented full in advanced 

for all the semester. The material can be presented in four ways: by topic, lecture, week, or full in 

advance. Students can have more than one topic in each lecture and more than one lecture in each 

week. The results (the different styles according to the nearly equal percentages) of these questions 

give an indication that the way that the material and resources is presented now (full in advanced) 

could be revised at least for the resources or could be improved by integrating recommender 

system to the LMS, so the recommender system can tailor the material to students according to the 

way they like to have.  

The purpose of question 6 (a and b) and question 14 was to capture information about the 

students which may help to build knowledge about their styles and behaviors, (i.e. whether they 

are interactive or not. The majorities of the students were interactive and already participated in 

the chat group and know the value of the feedback link. 

The purpose of questions 7, 8, 9, 11, 15, 16, 17, 18, 19, 20 and 21 was to get some history 

information (demographics and preferences) about student. This history information also includes 

students’ experiences with dealing with computers and IT in general so the recommender system 

can recommend some training material to be taken before getting into the course. In Addition, the 

recommender system in the proposed model will work on students’ answers for building their 

profiles. 

Haughey and Anderson [25] stated, “E-learning activities and experiences are easily 

captured to be studied, evaluated or re-used as needed”. So in an online environment it is important 

to make sure that material presenting is best suited to students so, it will be easy to be reused. But 

any way, as mentioned above the aim of this question was to emphasize the students’ role in 
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changing the way in which the material is presented. Harasim [25] stated, “In the most successful 

online course, students assume some of the roles that traditionally belong to the instructor”. 

Many authors in many articles [24, 25] agreed that e-learning is an interactive environment, 

the findings of question 10 discovered that (37.4%) of the students accessed the LMS website 

daily, (22.0%) of the students accessed the LMS website every (2-3) days, and the rest of the 

students (40.6%) accessed the website in almost a weekly basis. The findings indicates that the 

LMS website is interesting and exciting because more than half of the students accessed the 

website within three days, but the percentage could be improved. 

For question 13, (39.4%) of the students agree or strongly agree that the manual tutor’s comment 

link for the assignments was helpful, but more percentage of the them (56%) were not sure whether 

the link was helpful or not, however, a small number of students (4.6%) were unsatisfied with the 

tutor’s comment link. These findings do not give a clear indication about the value of this link, 

because comments are made by each tutor, so it differs when more than one tutor added their 

comments, so there is no clear evidence whether this link was helpful or not. 

Q14 was designed to measure the value of the online quiz link. The results showed that the majority 

(88.7%) of students appreciate this link. This may help the researcher in evaluating the proposed 

system at later stages after implementing the model.  

Proposed Model 

The main components of the proposed model are shown in figure 1. The model consists of 

six main components: gathering students’ information (GSI), students’ profiles (SP), domain 

knowledge management (DKM), domain knowledge tree (DMT), expert system (ES), and material 

recommendation process (MRP).  
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Figure 1 the proposed Model (Atair and Al Hamad, 2005) [26] 

The students interact with the system through the LMS interface. Students’ information 

gathering is achieved by asking them to fill out the prepared questionnaire, therefore, the students 

initially register to the system, during which some personal settings are saved in the students’ 

profile. The students’ profiles consist of student’s style, background, type (part time, full time), 

their preferences, interests and knowledge levels etc. In addition, students’ profiles may contain 

students’ answers to the online quizzes. The tutors interact with the system by designing the 

questionnaires, setting the online quizzes, presenting the material into chapters that are further 

divided into topics. Then identifying the external material related to each topic. The recommender 

system, as shown in figure 1 utilizes the data stored in students’ profiles, and data received from 

domain knowledge tree and domain knowledge management to make inference and fire 

recommendations to students through the user interface. The material recommendation process 

relied on matching the facts and rules in the expert system. 

Conclusions and Future Works 

In this study, the main aim was to propose a personalized e-learning model over the 

Learning Management System (LMS) available at Zarqa University – Jordan. The findings of the 

study showed that the students perceived the proposed system. This strengthen the assumption that 

student’s are welling to deal with new technologies and to accept the technology if it add a value 

to their achievements. Student’s trends towards accepting and dealing with new technologies for 

enhancing their performances give proposed model more credits to be accepted. Personalizing and 

motivation are key successes factors in any e-learning environments; these factors will lead to 

increasing and enhancing the student’s achievements in the course production. 

The future work will focus on implementing and evaluating the proposed model. The evaluation 

process will rely on comparing two different groups’  performances based on the online quizzes, 

the group that use the normal LMS and the group that will use the new personalized system.  
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