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Preface 

 
Dear Distinguished Delegates and Guests, 
 
The Conference Committee warmly welcomes our distinguished delegates and guests to the 2015 
International Conference on Education and Information Management (ICEIM-2015) held on November 14-
15 in Tetouan, Morocco. 
 
ICEIM-2015 is organized by International Foundation for Research and Development (IFRD). The 
conference is aimed at discussing with all of you the wide range of problems encountered in present and 
future issues in economies and Societies. ICEIM-2015 is organized in collaboration with Université 
Abdelmalek Essaadi, Tétouan, Morocco, Yildirim Beyazit University, Turkey, Shinawatra International 
University, Thailand, PERTRE ANDERI of IASI, Romania and National Academy of Management, 
Ukraine where researchers from around the world presented their work. The conference committee is 
itself quite diverse and truly international, with membership around the world.  
 
Proceeding records the fully refereed papers presented at the conference. Main conference themes and 
tracks are Management, Finance and Entrepreneurship. Conference aims to bring together researchers, 
scientists, engineers and practitioners to exchange and share their experiences, new ideas and research 
results about all aspects of the main conference themes and tracks and discuss the practical challenges 
encountered and the solutions adopted. The main goal of the event is to provide a scientific forum for 
exchange of new ideas in a number of fields that interact in depth through discussions with their peers 
from around the world.  
 
Conference has solicited and gathered technical research submission related to all aspects of major 
conference themes and tracks. All the submitted papers have been peer reviewed by the reviewers drawn 
from the scientific committee, external reviewers and editorial board depending on the subject matter of 
the paper. Reviewing and initial selection were undertaken electronically. After the rigorous peer-review 
process, the submitted papers were selected based on originality, significance, and clarity for the purpose 
of the conference. Conference program is extremely rich, featuring high-impact presentations. The high 
quality of the program guaranteed by the presence of an unparalleled number of internationally 
recognized top experts. Conference will therefore be a unique event, where attendees will be able to 
appreciate the latest results in their field of expertise, and to acquire additional knowledge in other fields. 
The program has been strutted to favor interactions among attendees coming from many diverse 
horizons, scientifically, geographically, from academia and from industry.  
 
We would like to thank the program chairs, organization staff, and members of the program committee 
for their work. We are grateful to all those who have contributed to the success of ICEIM-2015 especially 
our partners. We hope that all participants and other interested readers benefit scientifically from the 
proceedings and find it stimulating in the process. Finally, we would like to wish you success in your 
technical presentations and social networking. 
 
We hope you have a unique, rewarding and enjoyable time at ICEIM-2015 in Tetouan.  
   
With our warmest regards, 
  
Conference Committee 
November 14–15, 2015 
Tetouan, Morocco. 
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Antecedents of Service Innovation Performance in the Hospitality Sector 
 

Thembisile Molose & Ikechukwu O. Ezeuduji 
Cape Peninsula University of Technology, Cape Town, South Africa 

moloset@cput.ac.za; ezeudujii@cput.ac.za 
 
Abstract: 170 employees in three international hotels, 5 star graded, located in Sandton City, 
Johannesburg were surveyed using a structured questionnaire to explore the current state of knowledge 
sharing (KS) and team culture (TC) as antecedents of service innovation performance (SIP) in the South 
African hospitality sector. Descriptive analysis and reliability statistics were applied to the data 
collected.Although respondents agreed mostly positively to KSand SIP explanatory items; however TC (a 
moderator for KS and SIP)was not very strongly agreed to as depicted by the lower mean scores of TC 
explanatory items compared to the mean scores of KS and SIP explanatory items. This study posits that 
organisational culture affects employees’ knowledge sharing attitudes and behaviours, impacting on SIP. 
To enhance SIP in the South Africa’s hospitality sector, strong TC has to be supported to encourage KS 
among team members and between superiors and subordinates. 
 
Keywords:Team culture, knowledge sharing, service innovation, hospitality sector, South Africa 

 
1. Introduction 
 
There is ample evidence demonstrating the relevance of knowledge sharing to innovation which is seen 
as a driver of marketplace competitiveness (e.g. López-Fernández et al., 2011). A plethora of studies 
(Chen & Cheng, 2012; Hu et al.,2009; Huet al., 2012; Lin, 2007; McDermott & O’Dell, 2001; Zhenget al., 
2010) emphasised that knowledge should not only be managed but should be shared in order to innovate 
and meet the growing needs of customers. Advances in service innovation research (e.g. 
Hallin&Marnburg, 2008) which brought about globalisation processes, as a result, calls for knowledge 
transfer, knowledge re-use and production of knowledge. The aforementioned studies commented on the 
impact of knowledge sharing and team culture on service innovation performance generally and in the 
hospitality sector specifically. The literature is almost uniformly suggesting that organisations acquire 
new market knowledge, administer and exploit their knowledge stock across organisational entities to 
generate innovations.  
 
When resources (tangible, intangible and human) are not well combined and coordinated towards 
developing dynamic capabilities, it will be difficult for an organisation to derive a competitive advantage 
in the industry (Grant, 2005). Dynamic capability development, as regards service innovation 
performance for example, in a turbulent hospitality sector environment will require an organisation to be 
able to integrate, build, and reconfigure internal and external competencies to rapidly address changing 
environments (Teeceet al., 1997); hence the importance of team culture and knowledge sharing in 
developing these capabilities. Although there is an increase in the recognition of the importance of team 
culture, knowledge sharing and service innovation in the South Africa’s hospitality sector, there is still 
limited research focusing on these critical service performance areas. This paper therefore explores 
variables related to knowledge sharing, team cultureand service innovation in South Africa’s hospitality 
sector, to evaluate if they are enabled towards organizational competitiveness. Research results will yield 
management implications for hospitality sector managers. 
This study’s research questions are therefore:   

 What is the current state of knowledge sharing (KS), team culture (TC), and service innovation 
performance (SIP) in the South African hospitality sector? and 

 Which attributes of knowledge sharing, team culture and service innovation performance should 
be more developed to enhance South Africa’s hospitality sector competitiveness?  

 
Definition of terms: Lin (2007) definition of KS implies it as a social interaction culture, involving the 
exchange of employee knowledge, experiences and skills through the whole department or organisation. 
Team culture may be defined in terms of an “emergent and simplified set of rules, norms, expectations 
and roles that team members share and enact” (Hu et al., 2009:42), while organisation culture refers to 
shared assumptions, values and norms (Zheng et al., 2010). According to Ottenbacher (2007), innovation 
can be an idea, practice, process or product that is perceived as new by an individual and that transforms 
a new problem-solving idea into an application.  
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2. Literature Review 
 
While it is believed that sharing knowledge is seen as a practical way to solve business problems, Chen 
and Cheng (2012) contend that knowledge sharing is not an automatic behavior. Studies by McDermott 
and O’Dell (2001) posited that in an organisation with a knowledge sharing-culture, people would share 
ideas and insights because they see it as natural, rather than something they are forced to do. There is 
also ample evidence from the international research community (Camacho & Rodriguez 2005; López-
Fernándezet al., 2011) suggesting that service innovation can be enhanced through sharing of knowledge 
among team members.  Stacey (2001) confirmed that when employees share such knowledge, there is 
great potential of developing new ideas and service innovations that could be of value to the business. 
Other studies (Chen & Cheng, 2012; Kim & Lee, 2013; López-Fernández et al., 2011) supported the view 
that a relationship between KS, team innovation and enhancement of organisational performance exist. 
Correspondingly, research conducted by De Dreu and West (2001) provided evidences that team 
innovation result in the creation of new products and services. In the same vein, Lin (2007) found that the 
relationship among knowledge sharing enablers, processes and firm innovation capability may provide a 
clue regarding how firms can promote KS culture to sustain their innovative performance. These studies 
advanced the organisational argument that team members serve as an important conduit in sharing 
useful knowledge that results in outcomes such as service innovation performance (SIP). Within the 
literature, it has become clear that human networks are one key vehicle for sharing knowledge. However, 
it should also be noted that organisations cannot expect employees to share their ideas and insights 
simply because it is the right thing to do, but should appeal to something deeper like linking knowledge 
sharing to the core values of the organisation. This is because teams are increasingly responsible for 
organisation’s service innovations (Hu et al., 2009). Besides, organisations must build a sharing culture; 
enhance networks that already exist while enabling employees with resources and legitimization. Since 
team development has increasingly become important for organisation’s innovative tasks which require 
input of specialized knowledge individuals, the value of team’s organisational environment and culture 
that influences innovative performance (Hu et al., 2009) cannot be discounted in KS and innovation 
studies.  Study by Hu et al. (2009) revealed that team culture moderates the relationship between KS and 
SIP. The literature has demonstrated that team culture based on cooperation and organisational support 
will stimulate greater KS in organisations, hence better team culture also means increased SIP. Hu et al. 
(2009) posited that SIP leads to customer satisfaction and suggested improving KS, team culture and 
service innovation as managerial imperatives.   
 
3. Methodology 
 
170 employees in three international tourist hotels, generally upmarket 5 star graded hotels located in 
Sandton city, Johannesburg, were surveyed using a structured questionnaire (respondent-completed). 
Questionnaire survey is an ideal way of getting quantified information for aspects of decision-making 
(Veal, 2011); including employee views on issues related to their working environment. The Human 
Resource Managers of all three hotels promised to administer the questionnaire using simple random 
sampling of hotel employees. One hundred and twenty two (122) usable questionnaires were returned, 
yielding a 72% response rate. The questionnaire battery included respondents’ profile, knowledge 
sharing (KS), team culture, and service innovation performance (SIP) items. The questionnaire items 
were derived from previous studies. KS items were drawn from two empirical studies (Davenport 
&Prusak, 1998; Walz&Niehoff, 2000) in which a total of 11 KS item measures were utilised.  The 16 team 
culture items were taken from the studies of Drach-Zahavy and Somech, 2001; Stashevsky and 
Koslowsky, 2006; and Van der Venet al., 1976, which included three dimensions, namely: (i) team 
support, (ii) team coordination, and (iii) team cohesion. The third and final measurement scale items 
focusing on service performance used 14 measurement items that was guided by the previous studies of 
Matear et al., 2004 and Scott & Bruce, 1994. Two additional SIP dimensions, i.e. ‘employee service 
innovation behavior’ and ‘new service development’ were added by the authors as measurement items.  
KS, team culture and SIP items were measured along a 6-point Likert scale (ordinal variables). The scale 
ranged from 1 (strongly disagree) to 6 (strongly agree). Respondents’ profile questions were sorted into 
categorical variables. 
 
SPSS version 22 software was used for statistical analysis (IBM Corporation, 2013). The first stage of 
analysis used descriptive statistics to derive frequency of respondents’ profile (in percentages), mean and 
standard deviation of KS, team culture and SIP variables. Multivariate analyses of the data collected were 
done at the second stage of data analysis, to reveal the consistency of items in KS, team culture and SIP 
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sections.  Cronbach’s Alpha was calculated as reliability parameter to indicate the internal consistency of 
the items within each section. Commonly, a cut-off point of 0.5 - 0.7 is used for Cronbach Alpha values 
(Buehl&Zoefel, 2005; George &Mallery, 2003; Nunnally, 1978), therefore we can confidently say that a 
Cronbach Alpha coefficient of 0.7 and above indicates internal consistency of items, hence we can rely on 
those items to explain a common feature such as KS, team culture and SIP. 
 
4. Results and Discussion 
 
Respondents’ Profile:Table 1 depicts the respondents’ profile.  There were more females than males 
within the sample. Many respondents had a technical college education or below tertiary education, 
supporting the study of López-Fernández et al. (2011) that there is a lack of qualified personnel working 
in the hospitality sector.  Many of the respondents were single in terms of marital status, with first-line 
staff (waiters/waitresses, counter receptionists, and room attendants) and grassroots leaders or 
supervisors dominating the sample. Many of them worked in the food and beverage and rooms division 
departments 
 
Table 1: Profile of the respondents (N = 122) 
Variable Category Frequency (%) 
Gender 
 

Male 
Female 

44.1 
55.9 

Highest 
educational 
level 

Matriculation or below 
Technical college 
University’s National Diploma or first degree  
University’s Master’s degree and above 

39.2 
30.8 
24.2 
5.8 

Marital status Married 
Single 
Other 

28.1 
66.1 
5.8 

Current 
department 

Food & Beverage 
Rooms 
Personnel 
Finance / Accounting 
Sales 
Others 

24.8 
25.6 
10.7 
9.1 
9.1 
20.7 

Current 
position 

First-line staff (waiter/waitress, counter reception, room attendant) 
Grassroots leader or supervisor 
Unit chief (supervisor, deputy manager or manager) 
Department supervisor 
Highest level (general manager or CEO) 

42.9 
23.5 
16.0 
16.0 
1.7 

 
Knowledge sharing behavior: High mean scores ranging from 4.68 to 5.05 (with probable highest score 
of 6) show that most respondents agree to the statements in Table 2, reflecting mostly that they are 
willing to share knowledge within their organisation, with the statements “I believe that members should 
help each other through teamwork to foster knowledge sharing” and “I am willing to help other team 
members” having the highest mean scores of 5.02 and 5.05 respectively. 
 
The item statements “I am willing to use my spare time to help other team members” and “I enjoy 
exchanging knowledge and I don’t ask for anything in return” were least agreed to (mean scores of 4.79 
and 4.68 respectively). Items in the KS dimension were subjected to reliability statistics and showed a 
very high Cronbach Alpha of 0.923, showing internal consistency of these items to explain knowledge 
sharing behaviour. Organisations undertake knowledge management practices as a result of rapid 
changes and globalisation process (Pizam, 2007; López-Fernándezet al., 2011).  These South Africa’s 
hospitality sector results embraced the previous studies’ position that knowledge should not only be 
managed but should be shared in order to innovate and meet the growing needs of customers  (Chen & 
Cheng, 2012; Hu et al., 2009; Huet al., 2012; Lin, 2007; McDermott& O’Dell, 2001; Zhenget al., 2010). It 
seems that South Africa’s hospitality sector employees have the right attitude towards KS, as demanded 
by Chen and Cheng (2012). Their study found that employees’ knowledge-sharing attitudes improve 
when they realise that KS contributes to the hotel’s successful operations. These attitude issues can be 
found in the following team culture results. 
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Table 2:Knowledge sharing behaviour (N = 122). 
 Knowledge sharing variables Mean Std. 

Deviation 
N Cronbach's 

Alpha if item 
Deleted 

S2.1 I am pleased to learn and share knowledge among 
different teams 

4.85 1.133 105 
.911 

S2.2 I believe that members should help each other 
through teamwork to foster knowledge sharing 

5.02 .940 105 
.911 

S2.3 In a team setting, I would share knowledge with 
colleagues who had assisted me in the past 

4.81 1.169 105 
.916 

S2.4 I want to become a person with professional 
knowledge in the eyes of my colleagues 

4.99 .935 105 
.914 

S2.5 I believe that knowledge sharing among teams can 
help establish my image as an expert 

4.98 .888 105 
.917 

S2.6 I respect others’ impression that I am willing to 
assist people 

4.92 1.035 105 
.915 

S2.7 Helping my team address work problems would 
make me feel happy and satisfied 

4.98 .940 105 
.923 

S2.8 I enjoy exchanging knowledge and I don’t ask for 
anything in return 

4.68 1.114 105 
.916 

S2.9 I am willing to use my spare time to help other team 
members 

4.79 1.016 105 
.921 

S2.10 I am willing to help other team members 5.05 .913 105 
.917 

S2.11 I would personally help other team members 
regardless of whether or not they ask for my help 

4.90 .883 105 
.917 

Reliability Statistics, Cronbach's Alpha = .923, N of Items = 11 
Valid cases = 105(86.1%),Excluded cases =17(13.9%),Total = 122 
Scale: 1(strongly disagree); 2(disagree slightly); 3(disagree); 4(slightly agree); 5(agree); 6(strongly agree)    

 
Table 3 results show somewhat high mean scores ranging from 4.38 to 4.98 (with probable highest score 
of 6) explaining that most respondents agree to the statements in Table 3, reflecting mostly that the 
organisations’ team culture is not generally weak, but needs improvement on certain aspects. The 
statements “my department supervisor supports knowledge and technical information sharing” and “my 
direct supervisor supports knowledge and technical information sharing” have the highest mean scores of 
4.91 and 4.98 respectively. The item statements “each member of this team contributes equally to our 
hotel’s service innovation” and “during our spare time, team members of this hotel socialise and hold various 
social activities” were least agreed to (mean scores of 4.45 and 4.38 respectively). While the low score of 
equal team contribution may be accepted as a given and reality, the lowest scoring ‘team socialisation’ 
should be addressed. Department supervisors, unit supervisors and direct supervisors should encourage 
team members to socialise during their spare time and make attempts to support this. Birthday 
celebrations, team member recognition party, end of the year party are some of the social activities that 
need to be integrated into the team work life to foster a relaxed atmosphere that is enabling to knowledge 
sharing and service innovation performance. Items in the team culture dimension were subjected to 
reliability statistics and showed a very high Cronbach Alpha of 0.952, showing internal consistency of 
these items to explain team culture. Study by Chen and Cheng (2012) confirmed that organisational 
culture affects employees’ knowledge sharing attitudes and behaviours. Knowledge sharing will not be 
possible if there is no quality relationship among team members (Renzl, 2008). South Africa’s hospitality 
sector needs to foster stronger team members’ relationship through social activities.  
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Table 3:Team culture (N = 122). 
 Team culture variables Mean Std. 

Deviation 
N Cronbach's 

Alpha if Item 
Deleted 

S3.1 My team supports knowledge and technical information 
sharing 

4.85 .932 104 
.950 

S3.2 My direct supervisor supports knowledge and technical 
information sharing 

4.98 .776 104 
.950 

S3.3 My unit supervisor supports knowledge and technical 
information sharing 

4.88 .885 104 
.950 

S3.4 My department supervisor supports knowledge and 
technical information sharing 

4.91 .883 104 
.950 

S3.5 In my organization, there is always someone to address 
work problems 

4.68 1.143 104 
.950 

S3.6 This hotel coordinates teamwork through formal rules 
and procedures 

4.62 1.209 104 
.947 

S3.7 This hotel coordinates teamwork through pre-designed 
work plans and processes 

4.67 1.101 104 
.947 

S3.8 This hotel coordinates teamwork through leaders or 
their assistants 

4.63 1.090 104 
.949 

S3.9 This hotel assigns coordinators to coordinate teamwork 4.64 1.165 104 
.951 

S3.10 This hotel coordinates work by directly communicating 
with knowledgeable team members 

4.53 1.174 104 
.952 

S3.11 This hotel’s members hold regular meetings to 
coordinate teamwork 

4.57 1.050 104 
.951 

S3.12 This hotel’s members meet freely to discuss the 
coordination of teamwork 

4.64 1.060 104 
.951 

S3.13 During our spare time, team members of this hotel 
socialize and hold various social activities 

4.38 1.302 104 
.949 

S3.14 Each member of this team contributes equally to our 
hotel’s service innovation 

4.45 1.131 104 
.948 

S3.15 This service team possesses a fine spirit 4.68 1.082 104 
.948 

S3.16 Members of this team have a strong sense of 
participation 

4.79 .952 104 
.948 

Reliability Statistics, Cronbach's Alpha = .952, N of Items = 16  
Valid cases = 104(85.2%),Excluded cases =18(14.8%),Total = 122 
Scale: 1(strongly disagree); 2(disagree slightly); 3(disagree); 4(slightly agree); 5(agree); 6(strongly agree) 
 
When a good relationship exists within a team this helps enhance cohesiveness, thereby resulting in 
increased willingness of team members to share their experiences at work with other members (Hu et al., 
2012), thus enhancing service innovation performance. High mean scores ranging from 4.76 to 5.10 (with 
probable highest score of 6) show that most respondents agree to the statements in Table 4, reflecting 
mostly that the employees are of the opinion that service innovation performance of the hotels is 
supported.  
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Table 4:Service innovation performance (N = 122) 
Service innovation performance variables Mean Std. 

Deviation 
N Cronb

ach's 
Alpha 
if Item 
Delete
d 

S4.1 At work, I sometimes come up with innovative and 
creative notions 

4.93 .930 94 .953 

S4.2 At work, I seek new service techniques and methods 4.91 .991 94 .954 

S4.3 At work, I sometimes propose my creative ideas and try 
to convince others 

4.87 .975 94 .952 

S4.4 At work, I try to secure the funding and resources needed 
to implement innovations 

4.76 1.123 94 .955 

S4.5 At work, I provide a suitable plan and workable process 
for developing new ideas 

4.95 .908 94 .952 

S4.6 Overall, I consider myself a creative member of my team 5.05 .808 94 .954 

S4.7 This hotel provides a suitable environment for 
developing new services 

5.10 .763 94 .954 

S4.8 All departments and units interact well to develop new 
businesses 

5.04 .747 94 .955 

S4.9 When developing and executing new service projects, 
managers and front-line service personnel collaborate closely 

4.90 .830 94 .955 

S4.10 This hotel will offer incentives or promotions to 
members involved in the development of new businesses 
upon the success of their project 

4.90 .843 94 .953 

S4.11 This hotel will dedicate some resources to developing 
new services 

4.95 .847 94 .953 

S4.12 The hotel’s current manpower is sufficient for the new 
services that have to be developed 

4.90 .856 94 .953 

S4.13 This team is professional in developing new services or 
new products 

5.03 .725 94 .953 

S4.14 The new services developed by this team are effective 
with respect to timing, resources and Process 

4.95 .872 94 .955 

Reliability Statistics, Cronbach's Alpha = .957, N of Items = 14  
Valid cases = 94(77.0%), Excluded cases = 28(23.0%), Total = 122 
Scale: 1(strongly disagree); 2(disagree slightly); 3(disagree); 4(slightly agree); 5(agree); 6(strongly agree) 

 
5. Conclusion 
 
This study brings good news to the South Africa’s hospitality sector managers as it found a generally 
favourable state of KS, team culture, and SIP within the sampled hotels. Team culture plays a moderating 
role in promoting KS for service innovation. This study found that team culture is not very strong as 
depicted by the lower mean scores of team culture explanatory items compared to the mean scores of KS 
and SIP explanatory items. Team socialisation having the lowest score (as team culture item) should be 
addressed. South Africa’s hospitality sector needs to foster stronger team members’ relationship, through 
social activities. Birthday celebrations, team member recognition party, end of the year party are some of 
the social activities that need to be integrated into the team work life to foster a relaxed atmosphere that 
is enabling for knowledge sharing and service innovation performance. This will support the hospitality 
sector’s competiveness as it strives towards gaining global market leadership. Organisational learning 
(for subtle positive organisational changes) through social exchange (positive supervisor-subordinate 
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relationships) will enhance the intellectual capital (work teams) of organisations in the hospitality sector. 
Organisational culture affects employees’ KS attitudes and behaviours and KS will not be possible if there 
is no quality relationship among team members. When a good relationship exists within a team this helps 
enhance cohesiveness, thereby resulting in increased willingness of team members to share their 
experiences or new ideas at work with other members (Hu et al., 2012). This study therefore posits that 
to enhance SIP in the South Africa’s hospitality sector, strong team culture has to be supported to 
encourage KS among team members and between superiors and subordinates. 
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Abstract: Traditionally, travel agents have been seen as the key intermediary between suppliers of travel 
services and the traveller. Consumers of travel services can plan and arrange holidays themselves (online 
or directly through the supplier) or use the services of a travel organiser, such as a travel agent. 
Travellers will seek to optimise choices by selecting a distribution channel which will provide them with 
the greatest perceived value. The goal of this study is to investigate the role of socio-demographic 
variables in influencing consumer behaviour when making travel decisions, with specific reference to 
choosing between bookings through a travel agent or online. 408 South African residents were surveyed 
using a structured questionnaire, in examining possible relationships between travellers’ socio-
demographic characteristics and preferences in booking holiday flights or accommodation through a 
travel agent or Internet. Pearson Chi-Square test checked for relationships between variables. This study 
made an interesting finding that unlike popular belief; the age of travellers does not relate to choice of 
booking via the Internet or travel agent. However statistically significant relationships were found 
between travellers’ income level and race, on the one hand; and booking domestic flights online or 
through a travel agent, on the other hand.  
 
Keywords: Travellers,travel agent, travel decisions, Internet, online booking 

 
1. Introduction 
 
The marked growth of online sales is causing severe pressure on travel agents in their attempt to 
consolidate and increase market share within the travel industry. The emergence of the Internet as a 
major role player in the supply of travel services will clearly influence the position of the travel agent in 
the supply chain. Previous research undertaken in South Africa (Correia& Elliott, 2006; Elliott &Boshoff, 
2009; Lubbeet al., 2006; Wynneet al., 2000), provided valuable information regarding the development of 
the Internet as a useful booking avenue for travel services. Wynne et al. (2000) argue that the Internet is 
fast becoming a key role player in the distribution chain of various industries. The advent and evolvement 
of Internet shopping opened up new opportunities in distributing and selling travel products or services, 
such as air tickets and hotel rooms. Taking into account the rapid growth of Internet usage, it is 
postulated that the Internet is undeniably a key role player as distribution channel for travel services. 
Information such as the way in which travellers make travel decisions, their preference of booking 
channel and possible socio-demographic differences and similarities regarding choice of an intermediary, 
is of immense value. With particular reference to popular travel booking intermediaries (travel agents 
and Internet); research has also found that travellers may make use of both intermediaries for travel 
planning and bookings, at the same time. Travellers in an attempt to achieve the best ‘value for money’ 
from a purchase identify strengths of either intermediary and make use of both intermediaries in 
satisfying their needs and wants. Studies by Jensen (2012), Kracht and Wang (2010) and Yang and Fang 
(2004) pointed towards the cross-channel behaviour of travellers in the decision-making process. 
Examples of cross-channel behaviour include travellers who find the convenience of researching holiday 
options online at their own time, but preferring to make actual bookings through a travel agent. Other 
travellers enjoy the social interaction with travel agents, gathering travel ideas and suggestions but prefer 
to book online.  
 
In the examination of the ‘mature’ tourism market segment (travellers aged 50 years and older) in South 
Africa, Correia and Elliott (2006) explored some of the factors considered to be universal in determining 
Internet usage: age, income and education level. Results from Correia and Elliot’s (2006) study indicated 
significant variances relating to age and education levels with regard to the adoption of technology and 
the Internet as travel intermediary. The findings from the literature review are by no means 
revolutionary. What it does point out is that there have been varied results emanating from varying 
research samples. It is foreseen that this study will complement current literature by either validating or 
contradicting past findings, whilst shedding light on nuances unique to the South African scenario, with 
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particular reference to possible relationships between travellers’ socio-demographic characteristics and 
preferences in booking holiday flights or accommodation through a travel agent or Internet. 
 
2. Literature Review 
 
The concept that online travel shoppers are typically experienced Internet-users is supported in a study 
by Kamarulzaman (2010) where more than 70% of the sample reported personal Internet usage for more 
than four years. Kamarulzaman’s (2010) finding indicates that the adoption of online travel shopping is 
directly affected by user experience. Experienced users typically have more confidence and skill in using 
the Internet, subsequently relying on their ability to make online travel shopping decisions. Anckar and 
Walden (2002) further contend that a lack of experience in using the Internet is a critical barrier to a 
consumer’s adoption of technology. They acknowledged the fact that making travel arrangements online 
can be complex with, for example, different airfare rules and hotel cancelation penalties that create 
anxiety for online users, who are not used to dealing with such complexities. It is interesting to observe 
that research by Moitalet al. (2009) and Ryan and Rao (2008) found perceived relative advantage and 
complexity as two features in adoption of technology most often used, thus supporting the findings of 
Davis et al. (1989) more than 20 years later. From the findings of the above-mentioned researchers, it can 
be postulated that the higher the perceived relative advantage and lower complexity, the higher the 
likelihood of purchasing online. Even though perceived ease of use and perceived usefulness is generally 
accepted as main factors with regard to technological adoption, it is recognised that there is a multi-
dimensional facet to the intention of making use of technology, as pointed out by Kim et al.(2005) and 
Ryan and Rao (2008). Other factors, such as perceived skill in using the Internet and functionality, play 
underlying roles in the technological adoption process.  
 
Beldonaet al. (2009) have found demographic differences as an important consideration with regard to 
the adoption of technology. The study refers to a generational cohort, which is commonly defined as a 
group of individuals emanating from a similar experiential or contextual background. Groups of 
individuals such as the “baby boomers” (people born between 1946 and 1959), “generation X” (people 
born between 1960 and 1980) and “generation Y” (people born between 1981 and 1998) are examples of 
this. The importance of considering generational cohort lies in the fact that people from different 
generations share common experiences, which may influence their decision-making patterns. 
Generational cohort analysis is recognised as a social, broad and group phenomenon. People born during 
World War II have a vastly different background and general attitude towards decision-making compared 
to those born during the 1990s, and it is expected that the South African scenario with regard to travel 
decision-making will not be any different. Other studies by Rogers (1995) and Dabholkar (1996) have 
emphasised the significant association between demographics and the adoption of technology. An 
interesting aspect of research by Beldonaet al.(2009) is that of the maturation of certain age groups with 
regard to technological adoption. The study reported on online travel purchase behaviour by various 
generational cohorts between early 2000 and 2004, with the finding that users born between 1953 and 
1957 scored the highest percentage (74%) of online travel purchases amongst all age categories in 2004. 
The 2004 result stands in contrast with that of 2000, where the same group had the lowest adoption rate 
(25%) in purchasing travel services online, emphasising the importance of time (the Internet as a 
medium has matured) and experience in adopting the online travel booking method. Little is known 
about generational differences with regard to travel decision-making in South Africa. Suffice to 
acknowledge that research results could unearth valuable management perspectives to both Internet 
suppliers and travel agents.  
 
Ahmad and Juhdi (2009) suggested that in order for the travel agent to gain a relative advantage, it needs 
to simplify processes to meet the needs of travellers. However, many consumers are simply scared of 
using the Internet or simply cannot find what they are looking for. Some mature travellers, for example, 
were found to prefer the traditional printed brochure as research method to searching on the Internet 
(Lin, 2005). A survey by Anckar (2003) among all age groups proved that only 3.2% of respondents will 
make exclusive use of the Internet for travel planning. The dominant approach (66.7%) was for 
respondents to make use of both the Internet and travel brochures. It has to be acknowledged that the 
online realm lends itself ideally for the storage of information. Purely from a volume perspective, the 
travel agent will not be able to compete with the Internet. An equal footing, and possible advantage, can 
however be attained by the travel agent in assisting the customer in finding applicable and usable travel 
information – thus negating information overload. A study by Tjøstheim (2002) further found that non-
package travellers, for example, travellers wishing to purchase individual items such an air ticket, prefer 
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the Internet as choice of contact, whereas those booking package deals, for example, travellers making a 
booking which includes flights, accommodation and transfers, prefer direct contact with a travel agent 
and use brochures. It is suggested that the issue of complexity of a booking play a vital role in the trend 
mentioned. The expertise of the travel agent in grouping services and offering it in a package format is 
often greatly rewarded, with travellers expecting the travel agent to fill the gap caused by uncertainty by 
providing useful information in good time. Although not implicitly attributed to technological adoption, 
the tendency of reverting to the Internet for simple travel bookings and making use of the travel agent for 
more involved or complicated bookings, is an interesting aspect to consider in gauging perception with 
regard to adoption of either intermediary.  
 
3. Methodology 
 
A questionnaire-based survey research technique was used to collect the required primary data. This 
method is considered to be the most commonly used in tourism research. Mass phenomena, for example 
contemporary leisure and tourism do require much involvement from governmental, not-for-profit and 
for-profit organisations, as well as tourists, relying on quantified information for significant aspects of 
their decision-making (Ezeuduji, 2013; Veal, 2011; Zondo & Ezeuduji, 2015). Questionnaire survey is an 
ideal way of getting some of this information, as leisure and tourism information are qualitative in nature 
but mostly presented in quantitative form (Veal, 2011). A structured questionnaire was made available 
for distribution in hard-copy (printed) format and online, via a web-based link. The reason for making use 
of both methods was to allow for more representative results and to reduce selection bias. Frickeret al. 
(2005) and Simsek and Veiga (2000) point to the usefulness of mixed-mode surveys in that it potentially 
decrease selection bias, due to unequal Internet access by populations. Due to the fact that not all 
travellers have access to the Internet, respondents were allowed the opportunity to complete a printed 
version of the questionnaire in selected travel agencies in Gauteng Province of South Africa, which in turn 
was predicted to strengthen the validity of results. Conversely, it was envisaged that the online survey 
format would allow a wider reach, be relatively inexpensive (substantially less paper required), adding to 
its value as survey method for this study. The hard-copy and electronic versions of the questionnaire 
were identical in content.   
 
Web-based link questionnaires were sent out to individuals via e-mail, asking their consent in 
participation. The web-link was also posted on one of the author’s personal Facebook page. The web-link 
immediately directed respondents to the website where the questionnaire was hosted. The host company 
used for the electronic questionnaire was Surveymonkey, and completed questionnaires arrived in one of 
the author’s e-mail inbox when completed. Due to the nature of electronic media (being able to e-mail 
across geographical borders), the challenge of limiting the electronic survey to South African borders 
were recognised. Participants were made aware of the pre-requisite of residing within South Africa in 
order to take part in the survey. Compulsory introductory questions determined whether potential 
participants qualified to take part in the survey. Should a potential respondent not qualify in any of the 
pre-determined criteria, they were redirected to the homepage of Surveymonkey and they were not able 
to respond to the questionnaire. Technically, through identifying the unique IP (Internet Protocol) 
address of the respondent’s computer, participants were only able to complete a questionnaire once. The 
most effective method of ensuring most electronic questionnaires were returned by South African 
residents was by e-mailing the web-based link to South African business contacts, peers and friends only 
and emphasising the importance of geographical focus. For the hard-copy questionnaires, travellers who 
visited travel agencies were requested to complete the hard-copy version of the questionnaire. Ten travel 
agencies were targeted. Travel agencies were approached personally, printed questionnaires delivered 
and also e-mailed to the selected travel agents to distribute to both clients and potential clients to 
complete in the travel agency, or to be taken home and returned upon a return visit. Respondents in 
travel agencies were selected based on consent and at random.  
 
Due to the extensive residential spread (geographically and residentially) of tourism students at Boston 
City campus (Pretoria, South Africa), the assistance by students in distributing as well as collecting the 
hard-copy version of questionnaires was used. The benefit is that a representative population were 
reached in the process. Further participants were approached by one of the authors randomly and 
business contacts, industry peers, friends and colleagues were requested to complete the questionnaire. A 
total of 408 questionnaires were received, of which 406 were usable. Selection criteria for participation in 
this survey were:  
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a) Individuals being 18 years or older. The researchers postulate that travel related decisions are mostly 
made by adults. b) The research sample should focus on leisure travellers exclusively (those travelling for 
pleasure, holidays, relaxation – thus excluding business travel). Business travel decision-making varies 
considerably from leisure travel decision-making. Business travellers generally place a high premium on 
flexibility and comfort, whereas leisure travellers tend to focus on budget and practicality of travel 
arrangements. Business travel is often booked by personal assistants or travel departments, which 
complicate the attempt of this study to focus on individual travel preference between Internet and travel 
agent. Due to the pertinent differences between the two groups, business travellers were excluded from 
the study.  c) A respondent must have made a hotel booking or flight booking for domestic or 
international travel within the last year through either a travel agent or the Internet. c) Respondents 
should be South African residents. 
 
The questionnaire enquired into respondents profile and travel patterns in terms of choosing between 
bookings through a travel agent or online for flights and hotel accommodation. Traveller profile and 
choice questions were sorted into categorical variables. SPSS version 22 software was used for statistical 
analysis (IBM Corporation, 2013). The first stage of analysis used descriptive statistics to derive 
frequency for all responses (in percentages). Bivariate analyses of the data collected were done at the 
second stage of data analysis, using Pearson Chi-square test. Cessford (2003) and Veal (2011) supported 
the use of the Chi-square test to check for relationships between nominal and/or categorical variables. 
Pearson Chi-square test aimed to test for relationships between travellers’ profile and variables of 
choosing between bookings through a travel agent or online for flights and accommodation. All statistical 
tests were done at 95% confidence interval.  
 
4. Results and Discussion 
 
Table 1: Profile of the respondents (n = 406) 
Variable Category Frequency (%) 
Gender Male 

Female 
42.0 
58.0 

Age group 18-29 
30-39 
40-49 
50-65 
65 and above 

33.7 
24.3 
20.9 
18.4 
2.7 

Race Black 
White 
Coloured 
Indian/Asian 

28.2 
62.2 
5.9 
3.7 

Education Primary Level 
Matric 
Diploma 
University Degree 
Postgraduate Degree 

3.9 
28.6 
34.6 
21.5 
11.4 

Household income per month R5000 – R19999 
R20000 – R34999 
R35000 and above 

57.7 
23.1 
19.2 

Employment status Paid employee 
Employers/ Self-employed 
Students 
Retirees 
Unemployed 

67.9 
15.1 
11.1 
4.2 
1.7 

Access to Internet Yes 
No 

92.0 
8.0 

Shopped online before Yes 
No 

62.0 
38.0 

Made online travel booking before Yes 
No 

69.0 
31.0 
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Travellers’ profile and leisure travel pattern: Table 1 depicts the socio-demographic characteristics of 
respondents. They were more females than males. Respondents were mostly under the age of 50 years, 
dominated by white travellers. About 33% of them have a University degree or higher qualification, and 
about 42% having R20, 000 or more as monthly household income. Paid employees dominate the sample, 
with most of them having access to Internet, and many of them responding they have shopped online 
before or made travel booking online. Many of the members of the sample population, therefore, can be 
said to have adopted Internet technology. Table 2 reflects the leisure travel pattern of the respondents. 
70% of them do travel domestically at least once a year, and 38% of them do travel internationally at least 
once a year. Domestic flight bookings were done much more online than through a travel agent, while 
international flight bookings were done much more through a travel agent than online. Hotel bookings 
were done more online than through a travel agent. Respondents who selected the “not applicable” 
answer for domestic and international flights may have made use of both intermediaries and were unsure 
of which intermediary they made more use of. 
 
Table 2: Leisure travel pattern of the respondents (n = 406) 
Variable Category Frequency 

(%) 
Booking online 
and through travel 
agent; compared 
by demography 

I travel for holidays domestically… Once every few years 
Once a year 
More than once a 
year 

30.0 
37.0 
33.0 

Not of interest to 
this study. 

I travel for holidays internationally… Once every few years 
Once a year 
More than once a 
year 

62.0 
30.0 
8.0 

Not of interest to 
this study. 

In most cases I book my domestic flights... Online 
Travel agent 
Directly from airline 
Not applicable 

53.0 
25.0 
13.0 
9.0 

** Higher income 
earners (R20 000+) 
agree more to 
booking domestic 
flights online.  
** White 
respondents agree 
more to booking 
domestic flights 
online than other 
race groups, with 
Black respondents 
agreeing least.  

In most cases I book my international 
flights… 

Online 
Travel agent 
Directly from airline 
Not applicable 

27.0 
45.0 
9.0 
19.0 

N.S. 

In most cases I make hotel bookings via… Internet 
Travel agent 
Directly from hotel 
Other 

39.0 
31.0 
24.0 
6.0 

N.S. 

Notes: Pearson Chi-Square test significance. N.S., no significant results. *, p < 0.05; **, p < 0.01; ***, p < 
0.000. 
 
Travellers’ profile relationships to choosing between travel agencies and the Internet for leisure 
travel arrangements: Results of the Chi-Square test indicated no significant association between gender 
and preference of booking domestic flights online or through a travel agent (p = 0.61). There is no 
statistical difference between males and females in choosing between Internet and travel agent with 
regard to booking international flights (p = 0.21). It is interesting to note that, whereas both gender 
preferred booking domestic flights online (66% male, 69% female), both also preferred booking 
international flights through a travel agent (58% male, 66% female). Both male and female respondents 
display distinct booking preferences between travel agent and Internet with regard to flights. There is 
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also no statistically significant difference between male and female preference in booking hotels via 
Internet or through a travel agency (p = 0.21).  From the results there is not much difference in 
percentage between travellers who prefer hotel bookings online or through a travel agent.  
 
For the purpose of comparing travellers’ age groups and booking preference, respondents’ age groups 
were reduced to two groups (18 – 39 years; 40 years and above) for statistical tests. Respondents aged 
between 18 and 39 years consist 58% of the sample, while those aged 40 years and above were 42% of 
the sample, resulting in an opportunity to compare groups of more similar sizes. In terms of domestic 
flight booking preference, Chi-Square test indicated no significant association between the age groups (p 
= 0.77). Scores were very similar between the groups, with 67% of 18-39 year old respondents preferring 
the online option when booking domestic flights, compared to 69% of respondents older than 40 years of 
age. There was no significant association (p = 0.60) when comparing age groups and their preference of 
booking international flights online (38.9% of 18-39 year olds; 35.2% of 40 years or older) or through a 
travel agent (61.1% of 18-39 year olds; 64.8% of 40 years or older). Even though there was no 
statistically significant association between age and preference of booking method for international 
flights, it is important to take note that the two age groups were quite similar in their preference of 
booking online. The result of this study could indicate that age is not an automatic predictor of, for 
example, adoption of technology or trust in technology. Both age groups presented similar responses with 
regard to booking hotels online or through a travel agent to that of domestic flights (p = 0.52). Results of 
the study by Beldona et al. (2009) provided marketers with the ability to target generational groups with 
travel products/services suited to their generational profile. The study found that senior participants 
(those born between 1942 and 1960) showed slow rates of adopting Internet technology. The result of 
this study in South Africa pertaining to age and choice between Internet and travel agent was not 
statistically significant but nonetheless interesting in that it opposed the finding of Beldona et al. (2009). 
In this study, respondents aged 40 years and above book flights and hotels online just as often as those 
aged between 18 and 39 years old. The implication of this result is of significance. It could point to the 
rapid pace at which technology is being adopted, possibly due to greater accessibility and ease of using 
technology. 
 
The Chi-Square test reported a significant association between race groups and the preference of booking 
domestic flights online or through a travel agent (p = 0.02). Majority of White respondents (72%) prefer 
booking domestic flights online to booking through a travel agent (28%). Though Black respondents 
prefer booking domestic flights online, the percentage variance is much lower than white respondents’ 
results – 55% prefer online and 45% book through a travel agent. Coloured and Asian respondents also 
showed more preference in booking domestic flights online. The small difference in Black respondents’ 
choice between online and travel agent for domestic flights was not found in the results of international 
flight booking preference. There is no significant association between race groups and booking 
preference for international flights (p = 0.91), indicating that race plays hardly any role in determining 
whether travellers book international flights online or through a travel agent. It is important to note that, 
whereas all race groups preferred the online booking method for domestic flights, they all preferred the 
travel agent in booking international flights. When booking hotels, the statistical association between race 
groups and choosing between travel agent and online is not significant (p = 0.06), but follows a similar 
pattern to the results of race groups and domestic flight decisions. Once again, Black respondents have a 
smaller margin in choosing between Internet and travel agent for international flights when compared to 
that of White respondents. Black respondents also prefer booking hotels through a travel agent as 
opposed to White respondents who prefer the Internet. Coloured and Asian respondents prefer booking 
hotels through a travel agent. Though this study is specifically interested in decision-making or 
preference between Internet and travel agent, it is worthy to note the percentage of respondents 
preferring to make hotel bookings directly with the hotel (24%), more probably through a phone call than 
‘walk-ins’. This result could lead to the insight of why there is a small difference in preference of 
intermediary pertaining to international flight booking (4% difference between White and Black 
respondents), against a more substantial difference (23% difference between White and Black 
respondents) in preference of intermediary for domestic flights.  
 
The role of ethnicity in travel decision-making is not a widely researched topic, particularly not in the 
South African context. Carter (2008) examined African-American (Black) travel behaviour within the 
American situation and compared it with White travel behaviour. Carter (2008) postulates that Black 
respondents visit family and friends in larger groups than White respondents. According to Carter (2008), 
Black travellers are more apprehensive to travelling and making spontaneous travel decisions due to 
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their segregated past. It could be assumed that apprehension results in a need for trust in the booking 
process. Carter (2008) affirms the assumption, in pointing to the tendency of Black travellers to make 
bookings with familiar well-known hotels. The human contact with a travel agent could potentially be an 
important feature in instilling this trust. Though not researched or reported, it can be argued that Black 
South Africans generally travelled less than White South Africans due to South Africa’s historical past – 
mostly due to economic reasons. A degree of travel inexperience could thus be evident amongst Black 
travellers. Inexperienced travellers could prefer booking domestic flights and hotels through a travel 
agent, whilst more experienced Black travellers, who travel internationally, follow the trend of White 
respondents in preferring to book online. The economic emancipation of the Black people since 1994 
resulted in them having greater buying power. Cronje (2013) reported that the Black middle class more 
than doubled in size since 1994. Greater buying power subsequently opened up the opportunity to travel 
more. With an increase in Black South Africans travelling both domestically and internationally, travel 
experience will grow and could potentially influence future choice of booking method. It is postulated that 
due to an increase in travel frequency, Black respondents will increasingly adopt the online method in 
booking domestic flights, and the gap between White and Black respondents will reduce. 
 
For the purpose of comparing travellers’ household monthly income and booking preference, 
respondents’ income categories were reduced to two groups (R5000 – R19 999; R20 000 and above) for 
statistical tests. Respondents earning between R5000 and R19 999 consist 58% of the sample, while 
those earning R20 000 and above were 42% of the sample size, resulting in an opportunity to compare 
groups of more similar sizes. The Chi-Square test reported a highly significant association between 
income and booking domestic flights online or through a travel agent (p = 0.001). Though both income 
groups prefer the online option when booking domestic flights, it is clear from the results that a large 
majority (78%) of higher income earners (R20 000+) prefer booking online as opposed to 60% of 
respondents in the R5000 – R19 999 category preferring to book online. There was no statistically 
significant relationship between income level and booking international flights, with both income groups 
preferring to book international flights through a travel agent (60% of R5000 – R19 999 group and 66% 
of R20 000+group). The results indicate that a higher income level is not necessarily indicative of not 
having to making use of a travel agent to book international flights. There was also no statistical 
association between income level and booking hotels online or through the travel agent. Both lower and 
higher income earners prefer booking hotels on the Internet, with lower margins than with booking 
domestic or international flights. The assumption that higher income earners inevitably travel more than 
lower income earners is opposed by the study of Kattiyapornpong and Miller (2009), where it was found 
that lower income groups undertake significant travel. This is an important finding in that it demands an 
answer to the question: if income is not a clear indicator of travel frequency, could it be a predictor of 
booking channel preference? A highly significant relationship between income and booking domestic 
flights online or via a travel agent was reported. Both lower income groups (60%) and higher income 
groups (78%) preferred booking domestic flights online, with higher income groups showing a greater 
degree of preference to book online. Both income groups preferred booking international flights through 
a travel agent. Though income could affect travel decision-making in terms of holiday destination or 
method of travel, this study found that it does not necessarily affect the decision in choice of an 
intermediary. 
 
5. Conclusion 
 
This study made an interesting finding opposed to the popular belief that the age of travellers do relates 
to choice of booking via the Internet or the travel agent. The result of this study showed that age is not an 
automatic predictor of technology adoption or trust in technology. It could point to the rapid pace at 
which technology is being adopted, possibly due to greater accessibility and ease of using technology. 
However statistically significant relationships were found between travellers’ income level and race; and 
booking domestic flights online or through a travel agent. Higher income earners agree more to booking 
domestic flights online, however results indicate that a higher income level is not necessarily indicative of 
not having to making use of a travel agent to book international flights. Though income level may affect 
travel decision-making in terms of holiday destination or method of travel, this study found that it does 
not necessarily affect the decision in choice of an intermediary (travel agent or Internet). Much more of 
White respondents than Black respondents prefer booking domestic flights online to booking through a 
travel agent. Coloured and Asian respondents also showed more preference than Black respondents in 
booking domestic flights online. Nowadays, due to the continuous increase in the size of the Black middle 
and upper class, Black South Africans will travel more, domestically and internationally, travel experience 
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will grow and could potentially influence future choice of booking method. This study therefore 
postulates that due to an increase in the travel frequency of the previously disadvantaged South Africans, 
Black respondents will increasingly adopt the online method in booking domestic flights, and the gap 
between White and Black respondents in choice of travel intermediary will reduce and at some point in 
the future, level off. 
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Abstract: This study aims at investigating whether there is a difference between the cognitive 
developments of learners who begin learning L2 two years earlier than those who begin two years later. 
The assumption that young children are very much ready to acquire any foreign language (FL) easily and 
better than adolescences and adults has always been an enticing concern. Because of the plasticity of the 
children’s brain before reaching puberty, in educational quarters, questions like “What is the best time to 
begin learning a FL?” and “What are the benefits of early L2 exposure?” have often been asked by not only 
teachers and educators but parents as well. The term “putative critical period” pointing the true 
beginning to learning an FL has getting gravity in accepting a consensus and many research have yielded 
results supporting this view. In 2002, the Education and Culture Commission of European Community 
declared that the citizens of the EU members should at least communicate in two languages if they want 
to be in a more competitive milieu to benefit from the boons of the Community. Being aware of the fact 
that FL exposure contributes much to the development of cognition of youngsters, today, in almost all EU 
countries, FL teaching in the early years of primary education has been one of the most important issues. 
Early Language Learning in Europe project, supported by European commission, triggered Turkish 
Ministry of Education to initiate early FL teaching two years earlier than the former curriculum. In other 
words, primary learners were taught English in the sixth grade until 1998, but from that time on they are 
having FL in their fourth grade. The test scores of the two groups revealed that the earlier the exposure to 
FL learning is, the higher the cognitive development of learners is.  
 
Keywords: Foreign Language Learning, Puberty, Cognitive Development, Children 

 
1. Introduction 
 
In recent years, there have been many discussions in educational quarters that learning a foreign 
language in early ages has many benefits for children. The frame of the arguments is not only on the 
certain beginning age for beginning to learn a foreign language (FL) but mostly on the importance of the 
consideration of the readiness of pupils’ cognitive development through a foreign language.  In most of 
the developed countries, the beginning age for foreign language learning is the in the first years of their 
primary education. In other words, pupils begin learning FL before they reach puberty. Thus, puberty 
plays an important role on deciding when to begin FL learning and seems to be quite critical for cognitive 
development. European Union Council gathered in Barcelona in 2002 made a decision on teaching two 
foreign languages in the early primary education. In other words, the decision emphasizes the importance 
of early FL exposure, especially before pupils reach their puberty, namely, third or fourth grade students 
are considered appropriate for learning FL. Holman (1994) stresses the advantages of learning a foreign 
language as early as possible and by strengthening her claim through some neurobiological research, she 
strongly suggests that the best to learn a second or third language is before age 10. While several 
researches on this matter have revealed that early FL learning provide and promote native-like 
pronunciation attainment, others have evidenced under the motto of “the earlier the better” that early 
beginning of FL learning mainly gives way to good language learning. However, few studies have been 
conducted on the crucial role of the cognitive benefits of early FL experience of children.  
 
Language Learning and Puberty: Dumas (1999), who studied the cognitive development of 13.000 third 
and fifth year pupils, argues that by learning an FL children taste a substantial experience thus gain a lot 
contribution to their cognitive development. Studies concerning the effects of early language learning, 
namely, FL learning before puberty has been very limited, in Turkey, Demirezen (2003), Dönmez et. al. 
(1997), Uslu (2007), Anşin (2006), Akdoğan (2004).  The findings of these studies, on the other hand, are 
all related to the fact that children who experienced an FL before puberty both learn it easily and 
effectively. However, the effect of the early FL exposure on the cognitive development of pupils has not 
been mentioned. Some other studies Mirici (2002), İlter et.al. (2007) has focused their scope either how 
to teach FL to pupils FL or on the views of language teachers and parents. Penfield and Roberts (1959) 
used the term “Critical Period” for children learning an FL, though the same term has long been used for 
small children acquiring their mother tongue. According to Penfield and Roberts, when compared to 
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adults, the cognitive structure of children is so flexible that they learn FL better and more than one FL 
before the age of nine. Supporting Penfield and Roberts, Lenneberg (1967) states that, two years before 
puberty, the readiness and elasticity of the children’s brain enables them to acquire the grammar, phones 
and vocabulary of an FL. In the same vein, Lamendella (1977) stressing that children can only learn an FL 
at the period mentioned by Lenneberg, but uses the term “Sensitive Period” instead of Penfield and 
Roberts’ “Critical Period”.  According to Borstein (1989), Lamendella’s sensitive period can last until the 
reaching of puberty. In the related literature, there are various studies on the significance of early FL 
learning and its positive results on the cognitive development of children Lambert (1972), Demirezen 
(2003), Kırkıcı (2004), Anşin (2006), İlter and Er 2007; Saunders 1998; Halliwel (1993), Armstrong 
&Rogers (1997),  Garnfinkel & Tabor (1991),Uslu (2007), Barik & Swain (1976), Kara (1999), Akdoğan 
(2004),  Birdsong & Malis (2001), Stewart (2005), Cooper (1987), Donoghue (1968),  Robinson (1992), 
Curtain (1990) and Foster & Reeves (1989). This study aims at finding whether there is a relationship 
between early FL learning and the improvement in the cognition of learners. The question to be answered 
is “Is there a correlation between the cognitive developments of learners who begin learning a FL in the 
fourth grade and those who begin in their sixth grade?” 
 
2. Methodology 
 
Subjects of the Study: The subjects of this study were 180 volunteer ELT learners studying in the 
Education Faculty of Anadolu University in 2007-2008 Spring term. The first group of 90 students, who 
were attending as freshmen, began learning English in their fourth grade of primary education at the age 
of nine while the second group of 90 students, who were attending as seniors, began learning English in 
their fourth grade of primary education at the age of eleven. Students ages ranges from 18 to 26, and the 
average age was 22.  
 
Instrument for Data Collection: To collect data, an IQ Test was used to reveal the cognitive levels of two 
different groups of students. Skean (1989) asserts that, since there is a strong relationship between the 
language development and the IQ results of learners, IQ tests can be used in a research studying language 
learning and cognitive development.   The IQ test is comprised of 20 items and while the first nine of 
which questions the arithmetical-logical development, rest of the 11 items test the visual-logical state of 
learners.  The test experts state that, though figures are not necessarily used in daily life and every kind of 
cognitive activity necessitates arithmetic process, the arithmetical-logical test items are the best 
indicators of individuals’ intelligence level. According to IQ testing experts, visual-logical test items are 
more specific than the first group in that they specifically measure learners’ memory, attention, 
processing speed and cognitive inspection or investigation. 
 
Data Collecting: The testing instrument of this study was employed at the end of the academic year of 
2007-2008 spring term. The total amount of the application of the test for 180 students took about 25 
minutes. 90 of the learners took their first English courses at the sixth year during their primary 
education and the other 90 took it at their fourth grade. 
 
Analysis of the Data: The analysis of the collected data of this study was calculated by using the SPSS 
statistical analysis program. The data were analyzed through Independent Samples t-Test method at the 
0.01 significance level. 
 
3. Results and Discussion 
 
According to the Independent Samples t-Test results, the mean score of the students (x:15.97; SD:1.43) 
who began learning English as an FL two years earlier is  higher than the mean score of (x:12.57; SD:1.53) 
those who began an FL learning later (t (178) = -15.389; p<.001; η2=0.571). In other words, the statistical 
figures reveal the fact that even two years of early foreign language learning brought about a difference 
between the two groups of language learners in terms of their cognitive development. Krashen asserts 
that language development in children’s brain starts at the age of two and continues till puberty. If this is 
true and a child begins exposing another language during this period, then, acquires any other language 
as well as his/her mother language. This fact can be best explained by hundreds of bilingual studies 
almost all of which support the consensus that children acquiring two languages at a time are outperform 
in their future education and cognitively better than monolinguals Lambert 1972; Demirezen (2003), 
Kırkıcı (2004), Anşin (2006), İlter & Er (2007), Saunders (1998), Halliwel (1993), Armstrong & Rogers 
(1997),  Garnfinkel & Tabor (1991),  Uslu (2007),  Barik & Swain (1976) Kara (1999), Akdoğan (2004), 



Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

20 
 

Birdsong & Malis (2001) and Cooper (1987). According to Gardner et.al. (1972) when a child begins the 
acquisition the mother tongue during the critical period till puberty and if he/she begins learning a 
foreign language education before reaching the puberty, he or she will be more successful in his/her 
further education life compared to her/his peers. Also, Lambert stresses that the aptitude acquired 
towards a foreign language during early childhood contributes a lot to the cognitive development of 
children. As Marcias (2001) states, learning a foreign or a second language at an early age not only affects 
children socially or psychologically but their other mental capacities are affected as well. Similarly, 
Rosenbusch (1995) claims that early study of a second language produces cognitive and academic 
achievement. Meanwhile, Ansin (2006) proposes some additional benefits of early foreign learning and 
states that early exposure helps to develop child’s flexibility of the intelligence and increases the 
comprehension ability in the mother tongue. Although, in Turkey, early FL learning has been experienced 
for more than ten years, namely, the Ministry of Education initiated early FL education in the 4th grade of 
state schools in 1997-1998 academic year, there have been many shortcomings of this attempt. Aslan 
(2008) reviewed the state of early FL learning in Turkey and presented some reasons on the drawbacks 
of the education and at the same time proposed some suggestions towards the improvement of the 
current troubles. According to Aslan, weaknesses in early FL teaching can be summarized in three points; 
there is no coordination between primary and high schools in terms of the sustainability of the teaching, 
inefficiency of language teachers and the deprivation of the analysis of school type, age differences, 
developmental characteristics of pupils, the objectives, contents and methods and appropriate course 
materials and equipment. European Community member countries are also suffer from undesired 
outcomes of foreign language learning and teaching. Nevertheless, EU Commission, in 2008 report, 
vehemently supports the early foreign language(s) teaching and imposes the importance and urgency of 
this issue to all her 27 members. 
 
4. Conclusion 
 
The debate on the benefits of early foreign language, educating children as cognitively effective 
individuals who are able to solve complex problems at school and throughout their life will always be on 
the focus of both educators and brain related other fields such as neurolinguists and neurobiologists. As 
this study, though limited in terms of the coverage of the question posed, reveals “earlier is better” for 
learning a foreign language for children yield a lot of gains in their academic life. Subjects of this study, for 
example, show us that even two years of early foreign language education creates a difference in their 
performance in coping with problems presented them through IQ tests. In other words, learners who had 
their first language education before age 10, namely, at age of 9 just before the beginning of puberty, 
made them better than those who had foreign language education two years later. Because of huge 
amount of research findings on the fruitful results of early foreign language instruction, it has widely been 
believed that foreign language learning not only creates cognitively sufficient individuals but produces 
conscious ones that are able to show tolerance other cultures and ready to deal with intercultural and 
difficult issues. In recent years, and in almost all European Community member countries, primary pupils 
ranging from 3-6 to 9-10 learn at least one foreign language. In Chinese Primary Schools students start to 
learn English as a compulsory subject in the third grade. As for Turkey, in state schools, pupils attending 
primary education begin learning a foreign language at the age of 9 or 10 depending on the year they 
enroll primary school. On the other hand, in most of the private schools, pupils get their FL instructions in 
the first grade, even in the pre-school years. 
   
References 
 
Akdoğan, F. (2004). Yeni Projeler Işığında Erken Yaşta Yabancı Dil Öğretimi. Sayı 2, 97 – 109. Hasan Ali 

Yücel Eğitim Fakültesi Dergisi. İstanbul. 
Anşin, S. (2006). Çocuklarda Yabancı Dil Öğretimi. D.Ü.Ziya Gökalp Eğitim Fakültesi Dergisi.  6, 9-20. 
Aslan, N. (2008). “Dünyada Erken Yaşta Yabancı Dil Öğretimi Uygulamaları ve Türkiye’deki Durum”.  3 

(35). 
Armstrong, P. and Rogers, D.(1997). Basic Skills Revisited: The Effects of Foreign Language Instruction on 

Reading, Math, and Language Arts. LearningLanguages, 2 (39), 20-31.  
Barik, Henri C and Swain, Merrill. (1976). Evaluation of a French immersion program: The Ottawa study 

through Grade five. 10 (3), Jul 1978, 192-201. 
Bornstein, M. H. (1989). Sensitive periods in development: Structural characteristics and causal 

interpretations, Psychological Bulletin, 105, 179-197. 



Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

21 
 

Cooper, T. C. 1987. "Foreign Language Study and SAT-Verbal Scores." Modern Language Journal 71 (4). 
381-387. 

Curtain, H.  (1990, December).  Foreign language learning:  An early start.  Eric Digest. ED 328083.  
Retrieved April 24, 2008 from http://www.ericdigests.org/pre-9218/start.htm. 

Demirezen, M. (2003). ‘Yabancı Dil ve Anadil Öğreniminde Kritik Dönemler’ Dil Dergisi. 
N. 118. TÖMER Ankara Üniversitesi. 

Dönmez, B, N. Abidoğlu, Ü. Dinçer, Ç. Erdemir ,N. Gümüşcü, Ş. (1997). Okul Öncesi Dönemde Dil Gelişimi 
Etkinlikleri. Sim Yayıncılık: Ankara. 

Donoghue, M. (1968). Foreign Language and the Elementary School Child. Dubuque, IA: William C. Brown. 
Early Language Learning in Europe (ELLİE) a research project 
Enever, J., 2011. Plurilingualism? Have language-ineducation policies in Europe delivered the promise? 

Powell-Davies, P. (ed.) Word for word. The social, economic and political impact of Spanish and 
English. Spain: British Council/Institute Cervantes. 

Foster, K.M. & Reeves, C.K. (1989). "FLES improves cognitive skills." FLES News, 2 (3): 4.  
Gardner, R. and W. Lambert (1972) Attitudes and Motivation in Second-Language Learning. Rowley, Ma.: 

Newbury House. 
Garnfinkel, A. And Tabor, K.E. (1991). Elementary School Foreign Languages Reading Achievement: A New 

View of Achievement. Foreign Language Annals, 24(5), 375- 382 
Halliwel, S. (1993). Teaching English in the Primary Classroom. Longman. London. 
İlter,  G.I. and Sühendan E. (2007). Erken Yaşta Yabancı Dil Öğretimi Üzerine Veli ve Öğretmen Görüşleri. 

Kastamonu Eğitim Dergisi, 1, 21-30. 
Kara, Ş. (1999). ‘Erken Yaşta Yabancı Dil Öğrenim ve Öğretimi’. Dil Dergisi, Sayı 79. TÖMER. Ankara 

Üniversitesi.  
Kırkıcı, B. (2004). Foreign Language-Medium Instruction and Bilingualism: The Analysis of a Myth. 

Anadolu Üniversitesi Sosyal Bilimler Dergisi. 4(2):109-122 
Krashen, S. (1973). Lateralization, Language Learning and Critical Period: Some new Evidence.Language 

Learning. 
Lambert, W.E. (1972). Language, Psychology and Culture. Stanford CA: Stanford University Press. 
Lamendella, J.T. (1977). 'General principles of Neurofunctional organization and their manifestation in 

primary and non-primary language acquisition.' Language Learning 27: 155-159.   
Lenneberg, E. H. (1967). Biological Foundations of Language. New York: Wiley. 
Mirici . İ. H. Metin, G. Efe, K. Akıncı, S. (2002). Teaching English Through Dramatisation in Pre-school 

Education. The First International Troia- Çanakkale Language Teaching and School 
Development Symposium. Çanakkale Onsekiz Mart Üniversitesi. 22-25 Haziran 2002. 

Robinson, D.W. (1992). The Cognitive, Academic and Attitudinal Benefits of Early Language Learning. 
Rosenbusch, M. (1995). Language learners in the elementary school: Investing in the future. ACTFL 

Foreign Language Education Series: Foreign Language Learning, the Journey of a Lifetime. 
Lincolnwood, IL: National Textbook. 

Rosenbusch, M. H. (2002). The impact of national and state policy on elementary school foreign language 
programs: The Iowa case study, Foreign Language Annals 35 (5), 507-517. 

Saunders, C.M. (1998) The Effect of the Study of a Foreign Language in the Elementary 
School on Scores on the Iowa Test of Basic Skills and an Analysis of Studentparticipant Attitudes and 

Abilities. Unpublished Dissertation, University of Georgia.; 
Skean Skehan, Peter. (1989). Individual differences in second-language learning. London: Edward Arnold. 

Location: Dallas SIL Library 418.007 S627. 
Stewart, J. H. (2005). Foreign language study in elementary schools: Benefits and implications for 

achievement in reading and math. Early Childhood Education Journal, 33(1), 11-16. 
Uslu, Z. (2007): Zur Rolle des Faktors ‘Alter’ im Spracherwerb bzw. İm Fremdsprachenlernen. Z.G. Eğitim 

Fakültesi Dergisi 8. 146-156 
 
 
 
 
 
 
 
 
 
 

http://asosindex.com/journal-article-abstract?id=3140


Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

22 
 

The Impact of integrated development environments on teaching Object- Oriented 
concepts with Java at a selected University in South Africa 

 
Michael Twum-Darko, Patrick Mwansa 

Cape Peninsula University of Technology, Cape Town, South Africa 
darkom@cput.ac.za 

 
Abstract: The paper discusses the level of understanding of Object-Oriented Programming (OOP) 
concepts using Net Beans and JCreator Integrated Development Environment (IDE) in a single case study 
at a selected University in South Africa. The inefficient use of IDEs has a direct impact on the level of 
understanding of OOP concepts. Some students struggle to fully understand and utilise the feature set of 
IDEs, thus affecting their comprehension of OOP concepts. This can be attributed to the students’ inability 
to utilise the feature set of IDEs. The research combined both positivistic and phenomenological 
approaches to tease out the research problem Thus, students perceptions in using the IDEs were 
evaluated using the ISO 9126 external generic characteristics and the findings were further compared 
with their tests and examinations results to establish an objective overview. 
 
Keywords: Integrated Development Environment, Objected Oriented Programming, Java 

 
1. Introduction 
 
This paper discusses the difficulties students often face in using Integrated Development Environments 
(IDEs). An IDE is a graphical user interface (GUI)-based workbench designed to aid a developer in 
building software applications with all the required tools combined in one environment (Techopedia, 
2014). The paper further discusses the use of IDEs specifically developed for teaching and learning OOP 
in Java. This is because tasks relating to program compilation, debugging and execution are not easily 
accomplished by students, particularly those who were previously digitally disadvantaged. In addition, 
students cannot easily locate and interpret error messages that exist in the program code. Therefore the 
ease of use is not realised and coupled with the non-existence of object-orientation support. Teaching 
Object-oriented programming (OOP) concepts remains a challenge at many universities. Ala-Mutka(2012) 
posits programming as being an art that includes knowledge of programming tools and languages, 
problem-solving skills, and also effective approaches for program design and implementation. Therefore, 
a collective approach emphasizing on teaching the basics of a programming language is needed to build 
on to more complex strategies of the whole programming process.Teaching programming using OOP 
concepts requires a suitable programming environment. Many IDEs are available with different 
functionalities and feature sets. Today, many programming environments exist for OOP languages like 
Java. However, picking the right one that enhances OOP concepts comprehension for students remains a 
problem. Consideration was given to the adoption of the ISO 9126 model for selecting generic external 
system quality characteristics and sub-characteristics appropriate for user evaluation that fit the 
assessment of these programming tools.  
 
Two IDEs, namely JCreator LE 5.0 and NetBeans, were  used as an intervention to the current curriculum 
to observe students’ reactions at the selected University with regard to ease of use, complexity and many 
other features that improves OOP understanding. The motivation for using these two IDEs for this 
research was based on availability as they are open source software and require no licence implications. 
Furthermore, the selected University has in previous years been using these IDEs for teaching and 
learning of Java programming.  The emphasis was on students who had already been exposed to the 
syntax of Java programming language and were currently focusing on OOP concepts. This approach was 
aimed at establishing an interactive programming environment to be used in the teaching and learning of 
OOP concepts in Java. 
 
Theoretical framework: The paper adopted ISO 9126 model as a theoretical framework to understand 
and interpret the generic external system quality characteristics and sub-characteristics appropriate for 
user evaluation on programming tools. Software quality models are necessary for evaluation and setting 
goals for software products quality (Zeiss, Vega, Schieferdecker, Neukirchen & Grabowski , 2007). The 
international ISO/IEC standard 9126 defines a general quality model for software products. Padayachee, 
Kotze and van Der Merwe (2010) claim that “Quality in use” is the user’s view of the quality of software 
operating in an environment, and is measured by the results of using the software in the environment 
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rather than properties of the software itself. Although the ISO 9126 has been criticised as difficult to be 
made operational and non-practical (Kanellopoulos, Antonellis, Antoniou, Makris, Theodoridis, Tjortjis & 
Tsirakis, 2010), it nevertheless fits as a model that can be customised because of its generic nature and 
therefore meets this study intended evaluation for software quality.The ISO 9126 model is defined by six 
software quality characteristics: functionality, reliability, effectiveness, usability, maintainability, 
portability and 22 sub-characteristics. However, to test student usage of IDEs and appreciation of OOP 
concepts, only four characteristics and seven sub-characteristics were used on the two IDEs. The diagram 
in Figure 1 illustrates the ISO 9126 model. Figure 2 illustrates how the phenomenon has been 
conceptualised looking through the lens of ISO 9126 model. 
 
Figure 1: Software quality characteristics 

 
Source: Bevan (1999) as cited by (Padayachee et al., 2010b) 
 
The above ISO model used as a lens through which to study the phenomenon helped to conceptualise the 
problem as indicated in Figure 2 below.  That is level of understanding OOP concepts is directly 
proportional to gradual and incremental knowledge in the determents of OOP understanding. Thus, upon 
completion of Computer Science Level 1 (CS1) there is some level of understanding of programming e.g., 
abstraction hence the graph does not start at “0”.  
 
Figure 2: Problem Conceptualisation 
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Figure 2, represents the problem conceptualisation where ‘’Y’’ stands for the level of understanding OOP 
concepts, “m”which represents the constant of proportionality is the type of IDE used where “X” is a 
determinant ofOOP concepts understanding. The “b” represents at least the completion of computer 
science level 1 (CS1) or its equivalent. Furthermore, Figure 2 illustrates the assumption that the level of 
understanding of OOP concepts is determined by certain factors hereafter refer to as determinant. Hence 
the student’s ability to comprehend a determinant of OOP understanding or a combination of them over 
time will lead to increased understanding of OOP concepts. This conceptualisation subsequently guided 
the design, collection, analysis and interpretation of data as discussed in section 3 and 4 of this paper.  
 
Related Work: More often than not, learning OOP concepts consists of a difficult mental challenge for 
students. It is due to this fact that this research was carried out to uncover the hindrances behind the 
phenomenon (Tan, Ting & Ling, 2009). Furthermore, the works of Wahid, Mustafa and Khan (2008) show 
that most difficulties faced are those independent of the program paradigm, whereas other difficulties are 
associated with the particular attributes of each paradigm. Bennedsen and Caspersen (2007:32-36) claim 
that false views on failure and pass rates can have severe repercussions on the quality of introductory 
programming. This is because a lecturer with high failure rates tends to accept that “this is just the way 
programming courses are since all programming courses have high failure rates” and therefore not take 
any action to improve the performance. These false views do grow in the students’ perception thus 
affecting their performance, whereas there are actually underlying challenges that need to be 
investigated. The IDEs that are used for coding OOP concepts normally produce syntactical errors that are 
both time and effort consuming as they are not easily displayed. Detecting their occurrence is almost 
unachievable coupled with execution problems. However, many misconceptions, if not most of them, have 
to do with things that are not readily visible, but hidden within the execution-time (Sirkiä & Sorva, 2012). 
Murphy, Fitzgerald, Hanks and McCauley (2010) add that debugging is problematic for novice 
programmers and further suggests a pairing of students approach. Nevertheless if an IDE is not user 
friendly the problem still remains unsolved. In more instances than one, students often call for the 
attention of the lecturer to problems that relate to the IDEs, for example failure to debug or locate output 
screens of their compilations. Students are lost in these environments as they are developed for more 
professional users; they present an over whelming set of components and functionalities. The effect is the 
same as having no IDE at all (Kölling, Quig,  Patterson and Rosenberg, 2003). 
 
The feature set of certain IDEs come with numerous functionalities and students have to spend a lot of 
their time studying the features of the IDE without paying much attention to the syntax and semantics of 
the Java language. This impacts in the loss of time to improve teaching and learning through the use of 
better tools (Kölling et al., 2003). Kölling et al. (2003) further add that such environments focus on 
building the Graphical User Interface (GUIs) which conveys a misleading picture of programming and 
object-orientation. Nienaltowski, Pedroni, and Meyer (2008) argue that providing more detailed compiler 
messages after program compilation does not seem to help novice programmers’ comprehension, or help 
identify the error faster or better. However, integration of various information exchange around 
debugging directly into an IDE tool where richer ways for collecting, presenting and interacting with code 
are available would be helpful (Hartmann, MacDougall, Brandt & Klemmer, 2010). Generally, the 
introductory courses in computer science follow the sequence that introduces students to programming 
basics with extra one or two courses teaching data abstraction / data structures. The first course is 
referred to as Computer Science 1(CS1) and the second as Computer Science 2 (CS2) using the ACM’s 
1978 computing curricula (Hertz, 2010). However, this study will be done on the CS2 course consisting of 
students doing OOP concepts in Java programming. As alluded to earlier, the use of IDEs in teaching and 
learning of OOP was investigated on two IDEs (i.e., JCreator LE 5.0 and NetBeans). This enabled the 
conceptualisation of the problem using generic external system quality characteristics and sub-
characteristics of the ISO 9126 model. 
 
The Case 
 
Introduction: In this paper the research philosophy and methodologies used combined both positivistic 
and phenomenological approach. While the research philosophy is phenomenological, the study also used 
interviews on a group of programming students during the research process. A large part of the work 
focused on the intended students’ use of the selected IDEs using the Java programming language. 
Secondly, students’ perceptions were collected and the relationship of one set of perceptions with 
another through a survey method was studied. This was done through the distribution of questionnaires. 
The study further looked at the students’ class tests and exam results in an effort to have an objective 
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overview of how students performed.The selected University is situated in the densely populated and 
generally under-developed far-eastern surroundings of South Africa’s Eastern Cape Province. Most 
students originate from rural schools with deprived educational resources and are often under staffed 
with teachers (Magwashu, 2013). In addition, majority of students come from economically deprived 
homes therefore most of these students have had little or no exposure to a computer in their first year 
enrolment at university. Robson (1993:146) states a case study as “a strategy for doing research which 
involves an empirical investigation of a particular contemporary phenomenon within its real life context 
using multiple sources of evidence”. There are different types of case studies. Yin (2003) categorises case 
studies as explanatory, exploratory, or descriptive and furthermore they can be differentiated between 
single, holistic case studies and multiple-case studies (Baxter & Jack, 2008). This study however followed 
a single case study approach. This was relevant as data was collected from two groups of students based 
on two different campuses as unit of analysis. Each group was taught by a different lecturer using the 
same OOP curriculum in Java programming language with different IDEs. 
 
Unit of analysis: The analysis was conducted on two groups of students studying Java programming at 
Computer Science level 2 (CS2) on two different campuses at the selected University. At this level, 
students are already exposed to OOP concepts and the two IDEs; JCreator LE 5.0 and NetBeans. A total 
population of 71 students with consideration of demographics were used. One group had a total of 42 
students on one campus and 29 students on the other campus. To avoid subjectivity 21 students with 
error free questionnaires were used from both campuses. Most students before university enrolment 
originate from rural schools with deprived educational resources and are often under staffed with 
teachers and therefore are technologically disadvantaged. The criteria used to select the participants are 
that (a) the student must already been exposed to the Java syntax at Computer Science level 1 and (b) to 
have had usability knowledge of either NetBeans or JCreator IDE.Table 2 shows the target population of 
selected students. 
 
Table 1: Student target population 

Age Category JCreator NetBeans 
18 – 21 6 1 
22 - 25 12 15 
26 - 30 3 5 
Total 21 21 

The selected students performed a crucial part of this study to determine whether IDE user satisfaction 
affects OOP concepts comprehension. Their responses were used to determine the guidelines for an 
interactive environment for teaching and learning OOP concepts. 
 
3. Findings and Discussion 
 
Understanding OOP Concepts using JCreator and NetBeans: The perception-based results derived 
from the study showed that the use of JCreator or NetBeans by student respondents in understanding the 
object-oriented concepts of Class and Object do not appear to differ with a big margin. However, the use 
of JCreator to the concepts of Method Overloading, Method Overriding and Inheritance does appear to 
make a difference as majority of the students reported that they understand these object-oriented 
programming concepts better as compared to the students using NetBeans. For both campuses using 
JCreator or NetBeans, both IDEs do not seem to assist students to better understand Encapsulation and 
Polymorphism as both are lowly ranked.Krstev and Zdravev (2013)claim that the study of programming, 
more importantly object-oriented concepts, a working environment carries high importance. This is 
further supported by Kölling and Henriksen (2005) who argue that environments enhanced by 
visualisation and interaction make introductory programming less abstract and less theoretical.This 
means that the use of IDEs have a significant impact for students understanding OOP concepts, although 
not all of them as shown in Table 3.  
 
 
 
 
 
 
 
 



Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

26 
 

Table 3: Understanding OOP concepts with JCreator and NetBeans 

Understanding OOP 
Concepts 
  

JCreator 
(Out of 21 Students) 

NetBeans 
(Out of 21 Students) 

 Easy to very easy to understand  Easy to very easy to understand 
 % Actual no. % Actual no 

Class 76 16 62 13 

Object 68 14 57 12 

Method Overloading 68 14 43 9 

Method Overriding 65 14 43 9 

Inheritance 59 12 33 7 

Encapsulation 35 7 33 7 

Polymorphism 35 7 24 5 
 
Students’ results: The study went further to check on the student’stest and examinationresults from the 
different campuses, one that uses JCreator and the other that uses NetBeans. The study sought to get an 
objective reflection on how the students are progressing with the software, other than basing the 
conclusions on students’ perceptions. Tests and examinations  are one of the ways of evaluating learning 
and teaching efficacy (Kirkpatrick and Zang, 2011).Phelps (2008) posits standardised tests as providing 
decision-makers with useful information that no other evaluationmethod can provide. Figure 3 depicts 
that for test 2 and test 3, students using JCreator scored the highest with an average of 80% as compared 
to the students using NetBeans who scored an average of 68% and 70%. However on the average year 
test marks, the findings show that both students using JCreator and those using NetBeans were at par 
scoring an average of 70%.  Students using JCreator scored less compared to students using NetBeans 
with an average difference of 15.2% for test 4. Although the students from both campuses were 
performing well above average (50%), the final results show that students using NetBeans performed far 
better compared to the students using JCreator.  
 
Figure 3: Tests and Exam comparison 

 
 
Table 4: Test and scope of examination 

Test 1 Classes and Objects 
Test 2 Method overloading, Method overriding 
Test 3 Inheritance 
Test 4 Encapsulation, Polymorphism 
Final exam Test 1, Test 2, Test3, Test 4 

 
It can be argued that since students from both campuses scored low on test 1 (slightly above average)the 
students were still learning the software and trying to grasp what the various object oriented 
programming concepts meant. As they proceeded to do other tests their results improved gradually, 
especially on JCreator. On the other hand, students using NetBeans improved gradually as well and their 
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results are more consistent as compared with the students using JCreator. Overall the findings indicate 
that students using NetBeans outperformed students that use JCreator. However, student performance 
may vary from one academic environment to another and from one set of students to the next (Mlambo, 
2012).The results from the actual student class marks,which indicate that students using NetBeans 
perform better than students using JCreator, are in agreement with the students’ responses on how they 
find the software and other elements easy to use (see Table 5). Table 5 has 67% of the students using 
NetBeans rating the software as easy to use compared to the students using JCreator with only 56%. In 
addition, the students using NetBeans rated the software as responding on time (52%) and as engaging 
and satisfying to use compared to the students using JCreator. Although the results in other areas were 
below 50%, NetBeans recorded the highest on contents of menus and toolbars matching students’ needs.  
 
Table 5: IDE satisfaction 

  Statement 
JCreator NetBeans 
Agree to Strongly 
Agree (%) 

Agree to Strongly 
Agree (%) 

1 Software easy to use 56 67 
2 I am in control of contents of menus & toolbars 44 38 
3 I will be able to learn all offered in software 47 38 
4 Navigating through menus & toolbars is easy 50 33 

5 Software is engaging 24 43 
6 Contents of menus & toolbars match my needs 29 38 

7 
Getting started with the software version is 
easy 38 33 

8 Finding options in menus & toolbars is easy 47 24 
9 Software responds in time 41 52 
10 Discovering new features is easy 24 10 
11 Software is satisfying to use 32 48 

 
The student test and exam results, however, conflict with the findings from the students’ perception on 
how they understand the OOP concepts as shown in Figure 4. Students using JCreator stated that they 
understand most object-oriented concepts better as compared to the students using 
NetBeans.Conversely, the class tests and exam results depict that students using NetBeans performed 
better than students using JCreator. Possibly the students using NetBeans underestimated their level of 
understanding of the OOP concepts.However, students are not a homogeneous group. They come into  
courses with differing levels of knowledge about subject matter content, broad ranges of intellectual and 
metacognitive skills(Ambrose and Lovett, 2014). 
 
Figure 0: Understanding OOP concepts with JCreator and NetBeans 
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It could also be that the lecturer who marked the NetBeans students’ exams could have been lenient when 
assessing students’ answers. Other scholars suggest that student performance on examinations is 
influenced by the level of difficulty of the questions (Sheard et al., 2013). According to Baker et al. (2010) 
there can be so many factors that can influence student test score gains from school attendance and a 
variety of out-of-school learning experiences at home, with peers, at museums and libraries, in summer 
programs, on-line, to the community. Zuckerman and Spielberger (2015) argue that even though anxiety 
in test situations may improve performance for thestudents, it often is disruptive and decrements 
performance. In this study students could have misunderstood the exam questions or some were 
frightened by the mere fact that they are seating for an exam. Moreover, the teaching methods of the 
lecturers could have influenced on both the perception and student class test and exam results. It is 
probable that the lecturers for the JCreator students are enthusiastic and motivate the students to enjoy 
programming, and as a result students end up believing that the JCreator software is easy to use. Whereas 
the lecturers for the NetBeansmay be more concerned about students’ achievements on tests and exams 
but do not go the extra mile to assure students that the software is manageable and easy to use.  Schwerdt 
and Wuppermann (2008) claim that spending more time in class on lecture style presentation than on 
problem solving is found to be related to higher student achievement andhigher quality teachers. So it 
could be the different motivation levels that the students receive that have a direct influence on students’ 
perceptions. 
 
Evaluating the linear equation: Figure 2, depicts the problem conceptualisation of this study. 
Translating the linear graph into perspective (Y=mX + b), where “Y” relates to the level of OOP 
understanding with “m”representing the constant proportionality of the type of IDE used where “X” is the 
factors that determine the understanding of OOP. Thus, “m” can be correlated to the “quality of use” of the 
software with regard to level of satisfaction as indicated in Table 5. The higher the level of satisfaction 
together with determinants of OOP understanding from CS1, gives a higher throughput in OOP concepts 
assimilation. In this study JCreator IDE had high level of satisfaction in software use as shown in Table 5. 
When computed in the linear equation it gives high OOP comprehension as depicted in Figure 4. This 
study consequently argues that software quality of use in IDEs poses a fundamental importance in OOP 
concepts comprehension.  
 
4. Conclusion and recommendation 
 
In this paper, we analysed quality of use of IDEs using JCreator and NetBeans to try and determine their 
impact on the understanding of OOP concepts. Theoretical contribution was attained by applying the ISO 
9126 external generic characteristicson the IDEs to test software user satisfaction. The data collected 
from the students were further used in the linear equation which verified the level of OOP understanding. 
It was discovered that the higher the level of user satisfaction on the software quality of use also 
proportionally increases the OOP comprehension. The methodological contribution was achieved by 
conducting a single case study on these two groups of students. Practically this study can conclude that 
the use of IDEs have a significant impact for students understanding OOP concepts; this was proven by 
using user satisfaction as determinants of OOP understanding in the linear equation. The higher the user 
satisfaction the higher the slope of the graph became which symbolised high throughput in OOP 
comprehension. This paper also recommends that students be subjected to simulations tutorial programs 
that assist in learning how to use IDEs. Using IDEs effectively lures students to better understand OOP 
concepts. Further research can be undertaken to explore more factors that can improve student cognition 
towards learning OOP concepts. In addition, research might also explore the relationships between 
various teaching practices in the classroom and how it supports assimilation of OOP concepts by students. 
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Abstract: Over the last few decades, it has widely been recognized that distance learning has taken place 
in all over the world. This is mainly due to the rapid change of life conditions as well as the technological 
revolution which has influenced almost all the disciplines (White, 2003; Larreamendy-Joerns & Leinhardt, 
2006). However, the emergence of distance learning has brought to the fore new responsibilities that 
must be taken into consideration by educators especially at the university level. Also, there are numerous 
challenges imposing themselves on distance learning educators in this millennium. In this respect, two 
main questions might need to be risen: what are the new roles of educators with regard to distance 
learning? Also, what are the challenges that face educators in distance learning? Hence, the present paper 
goes through the new roles and responsibilities that distance learning educators need to bear in mind to 
make an outstanding contribution in the learning process. Basically, educators are in dire need of the use 
of new mediums and skills. Additionally, this paper deals with the main challenges facing educators in the 
area of distance learning. The emergence of the latter comes not to be free of some constraints including 
issues related to planning, teaching, and evaluating. Raising an explicit awareness towards these 
responsibilities and challenges plays a tremendous role in promoting the status of distance learning. This 
paper has a great potential to benefit educators, curriculum designers, and stakeholders in that it 
provides a good platform to reconsider serious issues related to distance learning/education. It provides 
beneficial implications so as to develop new research studies.  
 
Keywords: Distance Learning; Educators; Responsibilities; Challenges; Implications  

 
1. Introduction 
 
Over the last two decades or so, the developments of learning environments have partially contributed in 
changing the general map of learning and teaching. The emergence of E-learning as well as the 
development of life conditions has paved the ground to the need to what is called distance learning 
(White, 2003).  She attributes this emergence to three main factors. First, the rapid change of the world 
given the space and time constraints. Second, the significant changes of the learning environments which 
have been affected by the opportunities provided by online learning. Third, the outstanding 
developments in information and communication technology. According to Bower and Hardy (2004), 
despite the strong connection between distance learning, or distance education as used interchangeably 
by many researchers, the emergence of distance learning goes back to the beginnings of the twentieth 
century. The first form of distance education was what they called correspondence study, “a method of 
learning via postal mail” (p, 6). The major characteristic of distance learning/education is its opportunity 
to study at one’s own time without face-to-face communication. Talbot (2007) provides a comprehensive 
definition of distance learning/education and declares that: 
“Distance learning or distance education, as the word ‘distance’ implies, takes place when you, the 
student, are geographically remote from the educational institution at which you are registered. You will 
also be remote from your tutor and other students for most or all the time” (p. 1) 
 
In spite of the precious opportunities distance learning offers to learners in the new era, Talbot (2007) 
believes that studying at a distance can be a “mixed blessing” because, in addition to the outstanding 
opportunity it grants, a lot of hard work is emphasized as well. Thus, distance learning/education puts a 
great of responsibilities and challenges on the shoulders of distance learning educators. Hence, the 
present paper seeks to deal with the responsibilities and challenges facing educators in the new 
millennium and asks two main questions: what are the new roles of educators of distance learning? Also, 
what are the challenges that face educators in distance learning? This paper is divided into four main 
sections. The first section deals with the rationale behind the present paper. The second section 
investigates the interconnectedness of E-learning and distance learning/education. The third section 
provides a set of roles and responsibilities that distance learning educators are in need.  And the last 
section is mainly concerned with the major constraints and challenges facing educators at the level of 
distance learning.  
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Statement of the problem: Given the fact that distance learning/ education has brought new ideas and 
unfamiliar issues with new learning environments, a number of challenges and responsibilities need to 
explicitly be raised so as to provide insightful suggestions. Bower and Hardy (2004) state that for any 
institution to grow and develop, it must take into consideration these challenges and educators need to be 
flexible to avoid any probable obstacles and face more wisely the new changes caused by distance 
learning/education. In other words, educators need to be skilful in tailoring their learners’ needs in 
different learning environments.  
 
E-learning as a basis for distance learning: The diffusion of distance learning/education has been 
surrounded by many circumstances. E-learning has greatly facilitated the process of learning at a distance 
and has provided propitious opportunity for learners to learn at any time or any space. Larreamendy-
Joerns and Leinhardt state that one of the main strands of evidence for distance education’s changing role 
“is the growth of e-learning, an umbrella term for receiving instruction over the public internet” (2006, p, 
571). By the same token, Naido (2006) illustrates that “… e-learning would incorporate all educational 
activities that are carried out by individuals or groups working online or offline, and synchronously or 
asynchronously via networked or standalone computers and other electronic devices” (P, 1).  
Undoubtedly, the plethora of communication tools including emails, webcams, videos, computers, tablets, 
and smart phones has contributed in facilitating the process of learning at a distance. Additionally, e-
learning makes education accessible to a large number of people. As Mason and Rennie (2006) implicitly 
declare, online learning in general provides outstanding opportunities for its users to reflect on the 
information since they can capture and store documents and resources in all formats.  
 
However, using e-learning as a platform for distance learning, as mentioned before, is a mixed blessing. 
All the stakeholders need to react and adapt, in one way or another, to the new environment of online 
learning and learning at a distance. Educators are undoubtedly one of the important responsible who can 
facilitate this learning. They need to reshape their awareness, skills, and knowledge to tailor insightfully 
their learners’ needs. Larreamendy-Joerns and Leinhardt (2006) declare that: “If educators are going to 
engage in the practice of online education in a thoughtful fashion, then they need to understand two 
things: first, that online education has evolved from previous conceptions of education; and second, that 
there are social, political, economic, and ethical assumptions and implications in what appear to be simple 
actions of design and instruction” (p, 567). Evidently, engaging in online education is not a random issue 
which is governed by merely taking a decision, but rather it requires a holistic understanding of the 
surrounding conceptions in which education/learning has evolved. It is necessary for educators of 
distance learning to make a linear connection of the development of learning environments so as to be 
systematic in building wisely distance learning/education courses. That is to say, numerous 
responsibilities need to be taken seriously by educators. The next section deals with these responsibilities 
in much more details.  
 
Roles and responsibilities of distance learning educators: For any instructor to engage in distance 
learning/education, a variety of responsibilities must be borne in mind. White (2003) illustrates various 
roles related to awareness and skills on the one hand, and others related to communication and 
interaction on the other hand. For communication, it is indispensable to orient and encourage learners to 
working within unfamiliar environments. It is axiomatic to expect learners’ anxiety when they engage for 
the first time in distance learning course. Thus, it is up to the educators to orient them properly to engage 
in this new environment. In this respect, interaction is of concern to tailor learners’ needs through using 
technologies. As mentioned in the previous section, many communication tools are available to organize 
and systematize the interaction between educators and learners. For instance, emails and webcams are 
good tools in which interactions can be organized.   
 
Awareness and skills, on the other hand, are interesting components for any educator. Having a 
distinguished background about distance learning issues make educators in an advantageous position to 
understand the long term effect of distance learning and how it might be integrated given the specific 
characteristics of age, social class, and the environment. In addition to this, educators need to manage 
multiple roles within online environments-for example facilitator, coach, co-ordinator-alongside student 
demands for individualized feedback (White, 2003). Additionally, they need to be innovators and create 
different sources of learning based on the available materials taking into consideration the constraints of 
digital divide Warschauer (2003). Moreover, the use of new mediums of technology is at the core of 
educators’ responsibilities. They need to master various skills especially computer skills. For example, for 
language educators, they need to be familiar with computer-assisted language learning (CALL). In this 
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context, Evans, and Nation (1993) stress the importance of providing training programs for Australian 
teachers at all levels. Given this huge number of responsibilities, many challenges and constraints in turn 
need to be overcome to provide a good platform to teaching/learning at a distance. The next section is 
concerned with the main challenges facing educators of distance learning/education.  
 
Challenges and constraints facing distance learning/education educators: Whereas distance 
learning/education has brought new issues to the landscape of education, various challenges have come 
to the fore as well. One of the evident challenges is the psychological and the physical distance between 
educators and learners. Sometimes it is hard for teachers to detect the psychological barriers interfering 
in learners’ motivation and attitudes. In this regard, blended learning might be a solution that keeps 
balance between face-to-face and online learning. Following Garrison and Vaughan (2008), “blended 
learning in higher education provides a vision and a roadmap for higher education faculty to understand 
the possibilities of organically blending face-to-face and online learning for engaging and meaningful 
learning experience” (p, 6).  Furthermore, working virtually usually includes learners and educators with 
different cultural backgrounds. Cultural differences, as stated by Pallof and Pratt (2005), are one of the 
primary hindrances for online collaboration. Moreover, educators are in need of a solid leadership. 
Controlling learners at a distance requires some characteristics of leadership such as vision, managing 
differences, and providing useful solutions in high time (Pallof and Pratt, 2005). Educators as leaders 
need effectively to monitor and manage the life cycle of virtual work and raise the degree of trust in case 
there are different learners. Furthermore, educators are under pressure to experience heavy workloads. 
They then need to prepare specific courses to fit their learners’ needs, manage their participation, and use 
different mediums. Hence, time pressure is a great challenge for distance learning educators.  
 
As discussed in section 2, distance learning/education is strongly related to e-learning. Accordingly, 
limited resources can be a big obstacle in facilitating the process of learning at a distance (White, 2003; 
Pallof & Pratt, 2005). In other words, digital divide (DD) is a principal challenge in that learners may not 
have the same access to the different ICTs. For example, Morocco’s performance in the network readiness 
index is poor in comparison with 115 countries. Table (1) is an indicator that measures the propensity for 
countries to be able to exploit the opportunities offered by information and communications technology, 
and is published annually by the World Economic Forum (Cattaneo & Diop & Walkenhorst 2007).  
 
Table 1: Morocco scores poorly in terms of network readiness  
(Country ranking in the Network Readiness Index) 
                                      2005/06                                           2004/05                                                2003/04 
Estonia                          23                                                       25                                                                25 
Czech Republic            32                                                       40                                                                33 
Tunisia                          36                                                       31                                                                40 
Hungary                       38                                                       38                                                                 36 
India                             40                                                        39                                                                45  
Turkey                          48                                                        52                                                                56  
China                            50                                                        41                                                                51  
Poland                          53                                                       72                                                                 47  
Romania                      58                                                        53                                                                 61  
Egypt                            63                                                        57                                                                 65  
Bulgaria                       64                                                        73                                                                 67  
MOROCCO           77                                                  54                                                          64 

Note: The number of ranked countries amounted to 115 in 2005/06, 104 in 2004/05, and 99 in 2003/04. 
Source: World Economic Forum. Cattaneo, O., & Diop, N., & Walkenhorst, P. (2007) 
 
It is crystal clear that if any country strives to enlarge ICTs, much effort is recommended for spreading 
networks. The government’s policy in providing the technological mediums contributes in the success of 
distance learning/education. In the light of these challenges, and the different responsibilities as 
discussed in the previous section, distance learning educators can draw numerous implications to 
improve their conception of the new learning environment. These implications are well illustrated in the 
following section.  
 
Implications: Based on what has been discussed, educators need to take some implications into account. 
First, they must design courses at a distance based on the availability of the technological mediums. 
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Following slavishly programs of distance learning/education in different environments can impede the 
learning process given the dissimilarities between regions and countries in using the technological 
devices. As discussed in the previous section, Morocco’s ranking in the Network Readiness Index is 
different in comparison with other countries. Following the discussion of the challenges facing educators 
of distance learning/education, it is indispensable to provide programs of training for educators at the 
level of course design, evaluation, and the use of technological devices. Moreover, institutions must be 
supplied with free connections (WiFi) to facilitate online learning. Distance learning courses, especially 
with groups with different social backgrounds, might engage with cultural differences. Accordingly, 
educators need to raise their awareness about diversity and develop their intercultural competence. Also, 
they are in need to use different learning styles to keep encouraging learners to participate in learning at 
a distance. In the same context, since the field of distance education is constantly bringing unfamiliar 
issues, educators need to keep up-dated as much as possible to keep the pace with recent developments.  
 
3. Conclusion 
 
Undoubtedly, the field of distance learning/education is a fresh area of research; despite the arguments 
supporting its status in enlarging learning opportunities, much effort is recommended to provide 
techniques and approaches to promote this learning environment. In other words, research on the field is 
still at its embryonic stage and it puts much responsibility on the shoulders of researchers, practitioners, 
and educators to provide effective ways in order to improve learning at a distance.  
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Abstract: In the e-learning field, there is an urgent need for the sharing, reuse and design of online 
courses as learning objects. However, in the vast majority of cases, online courses are constructed in a 
way that does not stimulate interaction, cooperation and collaborative learning. This is why the e-
learning often is seen as individual and lonely. The primary aim of this paper is to develop a strategy for 
constructing learning objects, strategy targeted at supporting instructors in designing educational 
contents in order to promote collaborative learning in e-learning environments. A key challenge in this 
work is the definition of a new method of learning design of e-learning contents to stimulate collaborative 
learning. In addition, we introduce a general model of online and collaborative learning design. the model 
is based on the methods of instructional design and Educational Modeling Languages, particularly the 
IMS-LD specification. Firstly, the paper presents the online and collaborative design process of a content 
based on a life cycle adapted. Then, the paper describes the steps of the modeling process of content. 
Finally, the paper exposes the adopted technical choices and a first prototype is set up to provide a 
subjective evaluation of the new framework 
 
Keywords: Collaborative learning, e-learning, learning design, learning object, IMS-LD 

 
1. Introduction 
 
Today, the pedagogical possibilities made possible by digital technologies constituting a main lever for the 
modernization of practices of e-learning. The evolution of Web technologies, as Web 2.0, and its 
implications in e-learning allows envisaging new teaching and learning forms, giving a preponderant place 
to the collaboration, cooperation and social interaction (El Mhouti, A.and al, 2014). However, the 
problematic of digital uses in e-learning focuses today on the design of learning content: have we digital 
content adapted to this new type of learning: collaborative learning, socioconstructivist learning, etc.? 
What is being done to promote the production of quality digital content? Various studies show that, from a 
pedagogical point of view, these contents do not perform their function and that they are individually 
designedwhich leads to learning content little/no adapted to collaborative learning vision (Trillaud, F. and 
al, 2012). The work presented in this paper fits in the light of these findings. It relates of the work on 
learning design and is focuses mainly on the processes of design of e-learning contents by means of 
reusable and interoperable Learning Objects (LO). This work has as main objective to search conceptual 
and computer solutions to designing e-learning contents promoting collaborative learning in e-learning 
environments. 
 
Thus, in order to promote collaborative learning, this work proposes a reference model based on the 
principles of socioconstructivism approach, for developing structured learning content and methodically 
developed, for an e-learning platform. For that, this work propose to implement an online and collaborative 
learning design model to modeling pedagogical contents as units of learning adapted to the IMS-LD 
(Learning Design) format. The collaborative learning design process takes place in an Collaborative Design 
Environment while the process of development takes place in the Reload Learning Design Editortool. As a 
first step, this paper presents the e-learning concepts, while at focusing on its collaborative dimension: 
collaborative e-learning. Then, this work highlights the role of learning content in an e-learning platform. 
In this context, a literature review of methods and models of LD was presented, especially the IMS-LD 
specification, on which this work is based. In the next section, thiswork describes the basics of design and 
architecture of the proposed model. The paper then proceeds to describe the technological choices to 
implement the model and concludes with prospects of this research. 

 
Research background: The design of teaching and learning contents is the concern of all educational 
institutions at all their levels. However, several works in practical contexts show that these contents are 
the eternal forgotten in political reform of educational systems. Their design is done in most of the time 
individually (Cormier, L., 2012). This leads to pedagogical contents little/no adapted to social and 
collaborative learning vision, vision increasingly favored in e-learning. To overcome the shortcomings 
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raised, this work aims to establish a model of online and collaborative and online learning designand 
development of educational contents to stimulate collaborative learning in e-learning.Before describing the 
design and implementation of the proposed model, this section is oriented towards the presentation of 
theoretical and methodological basic concepts which we refer in the e-learning design process. 

 
e-learning: The introduction of computers and Internet has brought significant changes to education. In 
this context, Web-based training brought revolutionary change. Initially implemented in the business 
sector, web-based training programs moved to universities soon after. This web-based training model 
gradually evolved into e-learning. Today, e-learning is a very popular phenomenon and forms the core of a 
number of initiatives and programs offered by colleges and universities (Rupesh, K. A., 2009). Web 2.0 has 
given birth to e-learning 2.0. The influence of new practices on the Web has resulted in a new array of 
services, which can be collectively termed “e-learning 2.0”. 

 
Figure 1 : Different forms of e-learning (Bates, T., 2011) 

 
 
e-learning 2.0 refers to a second phase of e-learning based on Web 2.0 and emerging trends in e-learning 
such as the collaborative e-learning. It is based on creating and sharing information and knowledge with 
others using social media tools like blogs, wikis, social bookmarking and social networks within an 
educational context to support collaborative approach to learning (Rupesh, K. A., 2009). 

 
Collaborative e-learning: All over the world we have seen a shift towards collaborative learning methods. 
This is due both to a new understanding of how people learn and also an awareness of what is the best way 
for students to achieve the knowledge needed for future work.Speaking of collaborative learning we think 
about problem-based, case-based learning, group-work, discussions,reflection and other ways in which 
students are an active part in the learning process.Collaborative learning is a learning approach involving 
joint intellectual effort by students, or students and teachers together. Usually, students are working in 
groups of two or more, mutually searching for understanding, solutions, or meanings, or creating a 
product. In an e-learning environments, learning as an interactive process where students have to discuss, 
reflect, collect and analyze information and are active partners in the community of learners promotes 
practices of collaborative e-learning. Important aims of the courses in these environments have been that 
student should learn from each other and share information and knowledge (Anne, K. L. and al, 2009). 
Traditionally, e-learning courses are constructed individually, way that does not stimulate interaction, 
collaboration and cooperation. This is why the e-learning often is seen as individual and lonely. That is why 
these courses must be adapted to this type of learning. 
 
e-learning content : design process, methods and tools: The changes performed by Web technologies 
are determinant when it comes to the subject of the educational act: the pedagogical content. However, the 
implementation of content suited to the collaborative learning context cannot succeed without the taking 
into account, in addition to the constraints of costs and time, some pedagogical and technical aspects. One 
of the main aspects concerns the design process of such content. Although most of what we see as 
individual learning becomes collaborative, and spite of the diversity of actors involved, the design of 
contents is done in most of the time individually (Trillaud, F., 2013). Another aspect concerns the 
mechanisms for implementing pedagogical contents using learning objects. In this context, the important 
international movement to establish pedagogical standards for e-learning has changed the way that we 
exercise the practices of learning design (Wiley, D. A., 2002). 

 
Learning Design (LD): LDis defined as the description of the teaching process following a specific 
pedagogical approach that addresses specific learning objectives for a particular audience in a particular 
discipline (Koper, R. and al,  2004). Figure2 illustrates the relations among the Unit of Learning (UoL: a 
concept increasingly used in the field of the LD), learning model, domain model, and theories of learning and 
instruction. The UoL is the result of the LD process. 
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Figure 2:  The context of learning design (Koper, R. andal, 2008) 

 
 
 
The learning model describes how students learn based on various learning theories. The domain model 
describes the content and its organization, for example, software engineering or data on the Web.The 
theories of learning and instruction describe the instruction principles and models based on the literature 
or the experience of practitioners (Koper, R. and al, 2008). In the field of e-learning, to enable the design of 
the dynamics of teaching and learningand their standardization, the IMS Global Learning Consortium 
established a new specification for online learning. This specification, named IMS Learning Design (IMS-
LD), provides a framework of elements that can describe any design of a teaching-learning process in a 
formal way. In the following,we describe in detail this specification. 

 
Instructional Management Systems-Learning Design (IMS-LD): IMS-LDis an open standard that is used 
to code a wide variety of digital courses, known as Units of Learning (UoL), in a formal, semantic, 
interoperable and machine-readable fashion. It is a specification to represent and encode learning 
structures and methods (IMS-LD, 2003). The IMS-LD supports a wide range of modern pedagogical 
approaches such as active learning, collaborative learningand adaptive learning(Koper, R. and al, 2004). 
IMS-LD is focused on the design of pedagogical methods able to manage learning activities linked to LO 
within a learning flow. This learning flow consists of plays, acts, activities, activity structures and 
environments and it is flexible enough to provide several personalized itineraries depending on the role 
assigned or on a set of rules. The usual life-cycle starts with a lesson plan modelled according to the IMS-
LD, defining roles, learning activities, services and several other elements inside a XML document (Burgos, 
D. and al, 2007). IMS-LD consists of three levels (Figure 3). Each level itself provides specific features to the 
UoL. Level A is the main part of the specification, as it provides the baseline to build any UoL; Level B adds 
powerful features to create more complex e-learning lesson plans; and Level C sums a specific and useful 
trigger element(adds notifications). 
 
Figure 3: Three levels of the IMS-LD specification 

 
 
In the use of IMS-LD, every single step between the creation and the use needs an IMS-LD compliant tool. 
The UL can be created with general purpose editors or with specific IMS-LD editors, like CopperAuthor, 
Cosmos or Reload Learning Design Editor, and they can be run with several tools and engines, like 
CopperCore or Sled. 

 
A Online and Collaborative Learning Design model to develop e-learning contents: In e-learning, 
learn collaboratively is not always so easy because we have seen that one of the difficulties when arranging 
e-learning courses can be that these courses are not adapted to this type of learning. Even when trying to 
solve this by correctly assuming the practices of learning design we are not always able to avoid these 
problems if we ignore the collaboration in the design process.However, one way to reduce these problems 
and stimulate collaborative e-learning is to design contents according to an Online andCollaborative 
Learning Design(OCLD) process promoting interactions between teachers-authors. In this section, we will 
define and explain the foundation on which rests the implementation of the Online and Collaborative 
Learning Design model and we continue by describing itsconceptual architecture and technical choices 
adopted to implement it. 
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The collaboration in the content learning design process: The term “collaboration” has different 
meanings depending on who uses it and in what circumstances. In some projects, "collaboration" simply 
means that the persons concerned are involved in the project activities. In the most advanced cases of 
collaboration, it means the act of working together to achieve a goal. In common sense, collaboration is a 
process by which two or more persons or organizations join forces to achieve a work. The practice of 
collaboration in the design of educational content means that teachers and trainers concerned are 
actively involved in the different stages of the design phase rather than produce these contents 
individually. Thanks to the information and experiences exchanges, collaboration in the design of 
educational content brings together the maximum of experiences and opinions. In this context, and in 
order to promote collaborative learning practices, teachers can make a very practical contribution to the 
process of e-learning content design by working collaboratively online. This leads to the production of 
quality content, too much pushed to the activity and which meet the needs of learners in terms of 
“collaboration”. 
 
Online and Collaborative Learning Design model 
 
Description: In the proposed model, online and collaborative design process of contents is similar to 
what we find in the software engineering. The collaborative design is assured according to a life cycle 
adapted, following to an incremental process broken down into several phases which correspond to a set 
of tasks to perform collaboratively. The use of a life cycle brings several advantages: promotes 
traceability, improves the visibility on the content evolution and promotes the constitution of groups of 
collaborative work. (Catteau, O. and al, 2008). Indeed, evoke the concept of life cycle to develop e-learning 
contents returns to adapt to the educational context methods from industry. In this sense, the first 
advantage of adopting a lifecycle to implement e-learning content will thus reducing the time and 
therefore costs of development of such contents (Figure 4). 
 
Figure 4 : From the individual to the collaborative learning design process 

 
 
Besides the advantages mentioned above, in the proposedonline and collaborative learning design 
method, the actors involved in the different stages work together. They are moving towards a partial 
parallelism throughout this process. 
 
Figure 5 : Life cycle of collaborative design process 
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Collaborative design life cycle: Considering its advantages, the choice fell on the model known  as 
"V-Cycle".The strong point of this model is that any description of a pedagogical component is 
accompanied by tests, which will ensure that it matches its initial description. Figure 5 illustrates 
the steps of the collaborative design process of contents. 
 
The collaborativedesign process is done in natural language and through descriptive texts and schemas. 
On completion of this process, the authors must have a database of detailed e-learning resources and e-
learning contents. In the next section, we describe in more detail the main phases of the educational 
model ofOCLDof e-learning contents. 
 
Main phases: The Online and Collaborative Learning Design process proposed is composed of three main 
steps: collaborative design, collaborative production and diffusion of learning objects produced. In each 
step, a graphical interface and a set of tools used to complete the corresponding task: pedagogical task, 
didactic task, mediatic task and technological task. Figure 6 shows the process of generating of contents 
packages as learning objects.  
 
Figure 6. Collaborative design process phases 

 
 
The collaborative design phase takes place in anonline space called "Collaborative Design Environment" 
(CDE). In this space, teachers authors develop a structured and hierarchical representation of concepts 
and knowledge to teach and model the learning paths, scenarios and possible sequences. The 
collaborative production phase concerns the mediatization of learning paths and scenarios developed in 
the previous step. Here, the units of learning are produced according to IMS-LD format. Teachers authors 
consult a resources management system to select a mediatic object (image, video, animation, etc.) 
previously created and stored in the database. Each selected mediatic object is associated with one or 
more acts. The last phase of the collaborative design process is that of content delivery as standard 
learning objects. To facilitate this task, it was proposed to use the authoring called Reload Learning Design 
Editor (that we will present in detail in the next section).It is a scenario development tool to generate the 
executable version of the learning object compatible to IMS-LD format to ensure reusability and 
interoperability. Note also that at the end of this process of online and collaborative design, the teacher 
author can make changes on all stages. 
 
Figure 7: Architecture of the proposed model 

 



Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

39 
 

Conceptual structure of the proposed model: The general architecture of the proposed Online and 
Collaborative Learning Design model of e-learning courses is based on two complementary parts: 1/ 
design part, which is done in collaboration between the various actors according to the V life cycle; and 2/ 
development part, to create units of learningas learning objects compatible with IMS-LD format. Figure 7 
illustrates the general architecture of the proposed model. 
 
In this architecture, we can distinguish two tasks performed by the staff of authors/designers (authors-
teacher, designer, developer, coordinator, etc.): 
 Design task: this task concerns two roles carried out by members of the staff according to their 

specialty: pedagogical role and didactic role. 
 Development task: this task also concerns two functions exercised by the members of the staff: 

technical role and mediaticrole. 
 
The design task takes place in the CDE. This space aims at making available to teachers an environment 
which allows many possibilities. This is an LMS (Learning Management System) providing two main 
functions.Firstly, this LMS offers the onlineCollaborative Design Environment and thus implements the 
Online and Collaborative Learning Design process proposed. Through this space, collaborative design is 
facilitated by exchange and sharing of information, participation in forums, use of videoconference and 
other tools of synchronous/asynchronous communication. secondly, this area is responsible for 
everything related to management: it manages the contents and educational resources, authors profiles, 
registration, etc. After the design of the UoL, the staff starts development task.Among many standards 
analyzed, the IMS-LD was used to describe the main elements of the learning design process and 
generating learning paths. We have adopted this standard for modeling UoLbecause, currently, it 
represents the most popular formal language to describe learning designs.It is a formal pedagogical 
standard to describe technology supported pedagogical scenarios based on rich instructional design 
models. Its strength is that it focuses on the "scenario" more than the "aggregation" of content/resources, 
and it formally dissociates "activity" and "resource" by specifying the semantic relations linking them.On 
the other hand, IMS-LD supports the use of a wide range of pedagogies in online learning. Rather than 
attempting to capture the specifics of many pedagogies, it does this by providing a generic and flexible 
language. 
 
At the end of theonline andcollaborative design-development process, author creates the executable 
version of the learning object produced. This task is done using the authoring tool Reload Learning Design 
Editor (RLDE). It should be noted also that it is a modeling using the adaptive level of IMS-LD (level A). 
The RLDE is an Open Source, close-to-specification, tree-based Learning Design editor written in Java 
using the Eclipse platform. The editor tools are complemented by a LD Player, which provides a familiar 
and user-friendly interface to the CopperCore LD runtime engine (Milligan, C.D. and al, 2005). The 
RLDEworkspace is shown in figure 8 below. 
 
Figure 8 : The Reload Learning Design Editor Workspace 
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RLDEis an editor providing a series of forms for completion, based on a structure closely resembling the 
data model in the IMS-LD specification. The user starts off with an empty Learning Design and adds the 
relevant elements as required. The tools structure the learning design by only allowing valid structures. 
 
Implementation: To implement the proposed online and collaborative learning design model, the choice 
of technologies is based on the reuse and the linking of many existing software solutions.Thus, we have 
setting up an LMS ensures two main functions: 1/ integrates Online and Collaborative Design Environment 
; and 2/ manages resources, courses, users accounts, etc. In addition, this LMS offers a teacher 
environmentand a learner environment. 

 
The software design of the proposed model is based on technology choices on which rests the 
development of modern forms of distance training (Web 2.0 technologies). Thus, after comparative 
studies conducted, the CDE is implemented using the LMS Dokeos (version 2.1). It is an LMS developed in 
PHP and built around a client-server architecture. It is accompanied by a software called "Dokeos Mind" 
facilitating the representation and design of educational content in the form of concept maps, and very 
useful in the design phase. The CDEoffers a rich online space that allows to facilitate and organize 
exchanges between teachers authors/designers. Figure 9 shows an overview of tools available in CDE. 
 
Figure 9: Collaborative design tools offered by CDE 

 
 
The features of Dokeos ensures maximum interactivity between teacher-authors. They help to plan online 
meetings and video-conferences. These tools make it easy to organize online discussions and do not 
require additional installation on the teacher-author’s computer. To support the IMS-LD standard, we 
have oriented our work towards the management and exploitation of educational content by 
implementing an export and import mechanism in IMS-LD format. That's why we have added to the 
platform Dokeos an runtime environment of learning objects compatible with this format. Indeed, in 
Dokeos, learning objects and services are implemented as ‘modules’ (such as documents, chat, forum, 
quiz). Instances of modules are inserted within sections that form the course structure. Hence, resources 
for learning can be arranged to organize the teaching-learning process according to predefined course 
formats.Functions for course formats are implemented separately from functions for modules. This offers 
the possibility to create new course formats for Dokeos. Thus, a new course format was implemented in 
this LMS.This new course format provides functions to use Dokeos as a runtime environment for units of 
learning compliant to IMS-LDlevel A.In this course format, resources for learning can be arranged 
according to the core concepts of IMS-LD. The required course structure  is described in the file 
imsmanifest.xml, which is conformant to XML-schemas for IMS-LD level A. Figure 10 shows the resulting 
architecture for the extension of Dokeos to support IMS-LD format, with extended components marked in 
grey. 
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Figure 10: Integration into Dokeos of a prototypical runtime environment of LMS-LD 

 
 
According to the IMS-LD level A specification, the course structure is built from plays, acts, activity 
structures and activities, where the latter two are assigned to roles through role-parts.All resources for 
learning are inserted within environments (in terms of IMS-LD), which are connected to activities. In this 
way, it is possible to edit the file imsmanifest.xml in an XML-editor and thus create the learning design 
with learning and supporting activities, which are organized in plays, acts, and activity structures and 
with associated environments. The graphical user interface of the web-based learning environment of 
Dokeos offers different views of the course structure, depending on role, progress in the teaching-
learning process and user’s choice. For these views, the information in the file imsmanifest.xml for a 
running unit of learning is  processed (on the server side through XSL transformations and access to the 
XML-DOM) and presented to both learners andteaching staff. 
 
2. Conclusion 
 
The high costs of design and development in e-learning and the challenge of restraining those costs 
cannot be denied. However, the purpose for which this type of learning was created cannot be ignored: 
the collaborative learning without constraints of time and place. In this paper, we have presented a 
general model forOnline and Collaborative Learning Design based on IMS-LD specification. The objective is 
to provide design support for teachers-authors and instructors to stimulate collaborative learning in e-
learning platforms. The Online and Collaborative Learning Design process,which takes place in a online 
collaborative design environment, is ensured following a generic life cycle that we have adapted to the 
design of teaching/learning contents (life cycle V) according to an incremental process broken down into 
tasks to perform collaboratively. A novel aspect of this approach is that the collaborative learning design 
process is becoming less the product of a single author, but this is a team work, consists of a manager who 
ensures the educational coordination (coordinator) and several teachers (authors) who design 
educational contents. The authors, freed from the constraints of time and place, must work together, pool 
their efforts and exchange relevant data. They may also be required to collaborate with external teams of 
experts, multimedia and graphic designers,instructional designers, etc.The modeling of units of learning is 
done using the Reload Learning Design Editor, an authoring tool to facilitate the generation of learning 
objects reusable, interoperable and compatible to IMS-LD format. As part of the continuity of this work, 
we are working on the extension of the model to include the concepts of the levels B and C of the IMS-LD 
specification. On the other hand, we have planned to develop an authoring environment to collaboratively 
modeling of UL by implementing real-time collaboration on the different steps of learning design process. 
The authoring environment will be developed from Web 2.0 perspective by implementing necessary 
techniques for synchronization of the content published by users (teachers-authors). 
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Abstract: Distance learning has become the most popular educational system used in the world, learners 
can easily access to information without time or space constraints. The training is adapted to each 
learner's cognitive profiles. Distance education combined between the individualization of course units 
according to each learner and the collaboration between learners themselves and tutors. In distance 
education teacher no longer has direct contact with learnersthat allows him to assess their evolution. 
Hence the importance of integrating the tracking of learners in distance learning platforms and develop 
the space dedicated to the tutor saw the efficient role he plays in supporting learners in their learning 
paths. Our proposition aims to model and implement a learner tracking system, in the context of adaptive 
learning environments, which will ensure personalization of content training for each learner. Also, we 
define the concept of activities’ traces in distance education; we are interested in particular in the 
exploitation of these traces collected in order to address the lack of feedback between students and 
tutors. 

 
Keywords: Distance learning, Tracking, Cognitive profiles, Modeling, traces 

 
1. Introduction 
 
The continuing evolution of training needs, to more efficiency, more flexibility and lower costs, has 
fostered educational and Information Technology tools whose purpose is somehow to industrialize 
training. This development concerns both corporate training and academic training. With the idea of 
introducing computer media in training, distance learning has associated firstly the notion of network, so 
that distance and notions of communicating interaction, whether between the learner and teacher (or 
tutor), or between the learners themselves, the other exchanges and distance collaboration. Distance 
learning promises to the world of distance education and that of continuous professional training, strong 
momentum and has become an essential training tool, which is a better way to give the learner more 
choice in methods, means and forms of learning, as it allows increasing the level of knowledge acquisition.  
The emergence of the idea of tutoring is related to the results accumulated in the field of distance 
learning. Initially, distance learning was seen as a solitary activity of the learner. This self-service training 
should be acquired by himself, with the help of the machine. Experience has shown that learners still need 
to be followed, both because they may have questions, or stumbling over issues that IT tools can not 
solve, but especially for questions motivation. The effort required the learner remains in effect, and may 
even be larger than in a conventional way.  
 
Our work aims to model the tracking in a distance education system and to define the roles of each actor 
and the various possible communications between them.  The paper is organized as follows; section II is a 
presentation of e-learning, its advantages and limitations. Section III gives an idea about the problem to 
be addressed in this article. Section IV presents the tracking of learners and the purpose of the collection 
traces. Section V contains a brief overview of existing work dealing tutoring. Section VI is dedicated to a 
UML modeling our proposition.The last section concludes the proposal and presents the outlook of our 
solution and the different paths we can take to develop the tracking system. 
 
E-learning : advantages and limitations: The European Union defines distance learning as "Distance 
education is the use of new information technologies and communication in education on the one hand to 
facilitate access to resources and to services, on the other exchanges and distance collaboration".It 
improves the quality of education and training through remote access to resources and services and even 
collaborations and exchanges. Making it a better solution to give learners more choice in methods, means 
and forms of learning, as it allows increasing the level of learning and improving quality training. Distance 
education promises to the world of professional training, strong momentum and has become a must-
training tool. It presents a number of advantages such as, freedom and autonomy, ease of information 
sharing, the variety of methods and learning materials, personalization and individualization of learning, 
flexibility and availability. 
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Despite the many advantages of distance learning, mention some limitations such as lack of human 
contact, the lack of involvement and the need for greater motivation and rigorous discipline of work, 
resulting in most a significant proportion of learners dropping. Zhang, Zhao, Zhou,andNunamaker 
(2004)present a comparison of the advantages and limitations of traditional training and the distance 
learning illustrated by the table 1: 
 
Table1 : Comparative table of traditional training and distance learning 

 Traditional Training Distance Learning 

 
 
Advantages 

 Immediatereaction 
 familiar for instructors and 

learnersMotivation des 
apprenants 

 Culture of a social community 

 Student-centered and personalized pace 
 Flexibility in time locally 
 Cost effective for learners 
 Potentially available for global public 
 Unlimitedaccess to knowledge 
 Storage capacity for reuse and sharing of knowledge 

 
 
Limitations 

 Instructor-centered 
 Time constraints and space 
 More expensive to deliver 

 Lack of immediate reaction in the asynchronous 
distance learning 

 Increased preparation time for the instructor 
 Not comfortable for some people 
 Potentially more frustration, anxiety, and confusion 

  
The personalization of teaching and assessment and adaptation of educational courses have often been 
seen as a key element in supporting distance learning. 
 
Problematic: At the beginning of this article, we introduce distance learning its advantages and 
limitations compared with traditional training to pass to tracking and tutoring. The initial problem was 
the identification of indicators to provide a perception of the learning activity that will enable teachers 
(tutors) to follow the progress of their learners and assess their progress and take decisions. However, 
several existing distance education systems do not have relevant tracking tools and even fewer dedicated 
interfaces. Place tutor appears only in second place, which does not allow him to visualize assist learners 
in their learning paths, given the minimum number of traces collected. Distance learning platforms should 
offer to tutor a tracking space containing a maximum of information and easily interpretable traces that 
can help them in decision making. 
 
Tracking and purpose of collection traces: Whether "Class" or as part of "distance learning", capturing 
the attention of the learner is a major challenge. Within the framework of distance learning, the teacher 
no longer has direct contact with learners to see their questions and interactions, if the course is well 
assimilated. It is not able to know if the pace of the course is adapted to the level of the learners. Also, it 
can not use concrete examples from everyday life, as the culture of each learner is different from those of 
others. That is why it is necessary to gather a whole of information on learning so that the teacher can 
give them personalized for each course and it is according to their profiles, track their path educational 
and ensure the improvement of learning. Tracking allows learners to reflect the evolution of the 
interactions between the actors of the learning platform, measure the quality of training, highlight the 
type of learners' thinking and characterize specific knowledge built by everyone. Viewing trips made by 
learners is a valuable tool for perception tutor; it allows him to assess learning paths for each learner 
answer the questions and solve the difficulties faced by each. 
 
A. The collection of learning traces: In distance learning, the teacher does not visualize the faces and 
reactions of learners during the course and therefore can not judge their level of understanding or 
interest in the course, causing him some loss of perception the activity of the learner. To address the lack 
of feedback, the tutor inferred information from learners' activity from traces collected. Jermann, 
Soller,andMuehlenbrock(2005) define a digital footprint as a set of observations on the interaction of the 
learner with a system. It is defined as an observable time sequence. Its use depends on the different 
objectives pursued by each of the actors of the device. 
 
B. Purpose of the collection of digital traces: LaflaquièreandPrié(2007) distinguish two main types of 
operating objectives digital traces in distance learning: in the first case the operation is "exogenous" to 
the activity in the second "endogenous". In the first case, the digital traces are to be used outside of the 
activity itself, so as "exogenous" for activity, and players thereof. These are situations where the digital 
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footprint operators are, for example, researchers and analysts of the activity, interface designers or even 
creators of educational scenarios. The second case, operation traces collected differs from a learning actor 
to another. On the side of the learner, it uses these traces to direct reflexive use; it visualizes his mark and 
made an image of its evolution in the journey to achieve. The Tutor, meanwhile, analyzes the traces for 
indirect reflexive use: control the process of knowledge acquisition, adapting interventions to 
observational objectives, test the effectiveness of educational guidance. As the researcher, it operates the 
tracks to reengineering distance learning systems, measurement of the quality of education and 
highlights the learners' type of reasoning.  
 
2. Literature Review 
 
Several research studies have addressed the tracking of learners with a variety of visions, perspectives 
and tools.  Ben SassiandLaroussi (2012) proposed a standardized modeling of digital traces to remedy the 
non-portability problem of digital traces of a training platform to another. Bousbia(2011)researched in 
the analysis of learners' navigation traces a view to automatic detection of learning styles, which is 
connected both to a set of pipes - strategies in the way manage and organize information, as well as how 
to implement these behaviors and strategies. It also presents some models of learning styles. Tseng, Chu, 
Hwang, andTsai(2008) have implemented an innovative approach to adaptive learning based on two 
main sources of personalization of information, which is the learning behavior and personal learning 
style.  Pradeepa,Yessad,andLabat(2011) worked on the tracking of learners in serious games using Petri 
nets and ontologies. TeutschandBourdet(2010) present the results of a working multidisciplinary 
reflection on viewing training trips: a typology of different dimensions to be considered (scenario, 
participants, timing) and various tracking tools designed for online tutoring. Each of them contributes to 
the representation of the activity online as balance sheets: journey undertaken within a training course 
(Cruise), characteristics of individual participation in a collective activity (Tacsi), composition the views 
tutor from the combination of three reference dimensions. 
 
Figure 1 shows the package diagram that shows the role of each player in training and in trace analysis: 
 
Figure 1. Package diagram 

 
 
UML Modeling of the proposed system: Our approach is to model the learner tracking system and 
implement it using a web language that will allow us to collect traces, personalized training according to 
the cognitive profiles of each learner and offer tutor all necessary information to assist and follow them in 
their pedagogical courses. There are four actors in our system of which two main are learner and tutor. 
All actors of distance learning systems involved explicitly or implicitly in the sequencing of the course. 
These actors are the users of this system. In our system, we identify four actors personified: 

Author: On one hand it is responsible for producing course units. Moreover, he wrote constraints and 
sequencing teaching scenarios between different course elements. Finally, it communicates with 
the tutor and takes into account the interactions of learners with courses to update training. 

Learner: It is the main actor of the training. All tasks of the other players have, of course, the objective 
of improving the learning of the learner. This actor follows the learning path proposed by the 
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author according to its characteristics modeled by the profile to access the part of the most suitable 
pedagogical courses. He controls his progress by self-assessments and communicate with other 
learners enrolled in her class. It also receives comments and suggestions as tutor support in its 
educational progress. 

Tutor: It is responsible for the support and conduct of educational processes in the virtual classroom. 
He is assessor of the work of learners, it is tutor of the teams or groups. He answers questions, 
gives illustrations or other tasks that can be added depending on the type of course. It follows the 
teaching of the learner and sequencing can intervene to improve the sequencing proposed by the 
author. 

Research: Its role is to exploit the traces for reconstitution of the distance learning system. Also it 

ensures proper conduct of the learning process, it measures the quality of training and highlights the 

learners' thinking type. 

The package diagram is explained by the use case diagram shown in Figure 2; it shows the three main 
actors of the system are: the author, the tutor and the learner, the system uses and the various 
communications possible between actors. 
 
Figure 2. Use case diagram 

 
 
Figure 3 shows the sequence diagram of the three main actors and the two elements of the system to 
know the course element and training. It presents the system uses script and the various possible 
communications between the actors. 
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Figure 3. Sequencediagram 

 
 
Figure 4 shows the activity diagram of the main actor in interaction with the system. It presents the 
system uses script and the various possible communications between the learner and the course. 
 
Figure 4.Activitydiagram 

 
Since the role of the tutor is essential in tracking learners, the trackingsystem we have proposed ensures 
enable the Tutor: 
• comparison of learner productions nominal scenarios, 
• consultation of learners passing a course unit to another and the time spent in each, 
• check the marks obtained by all learners in assessments, 
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• visualization of the learning path of learners, posts in forums and chats between students, 
• customize the course units according to the cognitive profile of each learner, 
• provide ongoing support to learners, 
• analyze their behavior, 
• detect problems that may occur, 
• to assist in case of blockage. 
 
The learner can view the completed course units and those remaining. Also it can see its state of progress 
in his journey to course units and the percentage of students who have satisfied course units within a 
group. Learners can discover information about other learners who have the same educational goal. Also, 
tutors will have the opportunity to follow the learning progress of learners and will provide assistance 
and make improvements on the course if necessary, finally the tracking system will have as purpose to 
allow the designer of the learning platform reengineering of the training system. 
 
3. Conclusion 
 
We started this paper with a general introduction on the distance learning and a presentation of the 
problematic paper and then we presented distance learning advantages and vis-à-vis traditional training 
limits. We then spent the collection of traces and the purposes of its operations. Then we have an 
overview of existing work in the field. Finally, we made a first version of the modeling of the actors and 
their interactions within the system via UML diagrams, and we project the realization of a first version of 
the system which we present in detail the approach and resolution tests validation of the solution. 
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Abstract:  Investigation of cognitive processes in translation has increased over the past two decades 
mainly due to the application of the introspective verbal reporting method known as think aloud 
protocols (TAPs), provided mainly by Ericsson and Simon (1984). TAPs consist of experiments where one 
subject is asked to talk aloud while translating with a purpose of accessing his/her taught processes. The 
past studies focused on individual TAPs on various aspects of the process including comprehension, 
revision (Mossop, 2001), creativity (Kussmaul, 1997) professional and novice approaches (Séguinot, 
1989; Tirkkonnen-Condit, 1989; Jääskeläinen and Tirkkonnen-Condit, 1991), time pressure (Jensen, 
1999). However, to my knowledge, very few studies have investigated collective think aloud protocols, 
where a group of subjects work together on one task. The aim of this research is to test and compare 
collective TAPs as opposed to individual TAPs and, at the same time, observe the cognitive processes of 
students and teachers of translation to find out better translation practices. Through a set of experiments, 
involving master students and professors of translation, the study revealed that students were less 
strategic than professors. Yet, their non-automatic way of solving problems provided rich data. Students’ 
collaborative TAPs, as opposed to professors’ individual TAPs, helped them provide higher numbers of 
tentative and selected solutions.  
 
Keywords: Think Aloud Protocol, translation teaching, professors/students, collective/ monologue TAPs 

 
1. Introduction  
 
Monologue protocols have been considered as inaccessible to the translation process. In fact, subjects 
“tend to stop verbalizing” or they produce poor verbal reports when they are thinking deeply (Ericsson 
and Simon, 1980, p. 242). Whereas, in other studies, (Jääskeläinenand Tirkkonen-Condit, 1991, p. 91.Qtd 
in Kussmaul and Tirkkonen-Condit, 1995) in familiar tasks, where professional translators do “little 
thinking”, they produce few verbalizations, since problem solving has often become “habitual” for them. 
Nevertheless, monologue protocols are still frequently the most useful tool for accessing the translation 
process in spite of the criticism leveled against it. In this study, TAP method has been used, in testing 
professors of translation who preferred to work individually. Monologue protocols were not only 
considered as inaccessible to the translation process; they were also regarded as “unnatural”. Normally, 
talking to oneself is “not a natural” thing to do. Therefore, Krings (1986) suggested that the subjects 
should be given some time to get used to this behavior in a "warming-up phase." The researcher should 
attend and listen "quietly but attentively". This makes the situation less artificial (Krings, 1986a, p.56.Qtd 
in Kussmaul and Tirkkonen-Condit, 1995). In addition, “the atmosphere in which the experiment takes 
place should be stress-free and the subjects should not have the feeling that they are being criticized for 
their translations” (Krings, 1986a, p. 56.Qtd in Kussmaul and Tirkkonen-Condit, 1995).  According to 
Krings, (1986) think-aloud monologue method fits translation process research since there is a close 
correlation between translating and thinking aloud. He sees that translation is itself a linguistic process 
and, therefore, the linguistically structured information available in short-term memory can be accessed 
through verbal monologues (p.58.Qtd in Kussmaul and Tirkkonen-Condit, 1995). 
 
The claim that think- aloud monologues are not natural has led some scholars (House, 1988; Honig, 1991; 
Kussmaul, 1989, 1993 and 1994; Schmid, 1994.Qtd in Kussmaul and Tirkkonen-Condit, 1995) to get 
subjects to talk to each other in order to make the verbalization more natural. House (1988) compared 
monologue protocols and dialogue protocols in her study; she found that monologue protocols contained 
a large amount of useless data and that many processes such as choosing, selecting and deciding about an 
equivalent in the target language text were not verbalized (p. 89.Qtd in Kussmaul and Tirkkonen-Condit, 
1995).However, in verbalization performed in pairs, House (1988) found that selection and suggestions 
to translation problems were “negotiated and all partners in the pair thinking aloud sessions benefited in 
terms of incidental clarification of their own thoughts, and each individual's thoughts appeared to have 
been consistently shaped through the necessity of having to verbalize them” (p. 93.Qtd in Kussmaul and 
Tirkkonen-Condit, 1995). House (1988) emphasized that dialogue protocols have provided richer data 
than monologue protocols in which the subject talks to himself (p. 96 p. 93.Qtd in Kussmaul and 
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Tirkkonen-Condit, 1995). In the latest “think- aloud experiments, “the richness and usefulness of data 
relies on the type of subjects and the shortness of the translated text” (Qtd in Kussmaul and Tirkkonen-
Condit, 1995). Moreover, it depends on the “priorities” of the experimenter; the verbal reports that one 
experimenter finds “poor” can be “rich” to another researcher (Kussmaul and Tirkkonen-Condit, 1995).  
 
Séguinot (1996) stressed the usefulness of “collaborative” protocols by saying that both subjects who 
were translating “collaboratively” seemed to be more concerned and responsible for the task; the 
translation was negotiated, sometimes with “overt reasoning” since this resembled “normal life” 
activities. However, in a monologue protocol analysis, subjects were much more preoccupied by their 
thinking without justifying their thoughts (p. 88.Qtd in Pavlovic, 2007). Moreover, collaborative protocols 
have a further advantage in the sense that they make us see “the integration of world knowledge”, lead 
subjects to understand the text “as they argue for particular versions … show how meaning is gradually 
built during a conversation” (Séguinot,2000, p.146.Qtd in Pavlovic, 2007). Thanks to its very  “interactive” 
nature, the dialogue protocol leads subjects to “express, comment and even justify their strategies in the 
process of negotiating solutions for problems without the need for external intervention or prior training 
in the think-aloud technique” (Barbosa and Neiva 2003, p. 52.Qtd in Pavlovic, 2007). So, dialogue or 
“collaborative” protocols are expected to provide a way out of those controversies and criticism; they are 
also expected to provide rich data in novice translators in our study. In fact, pair work in translation task 
fitted our study, particularly in master students of translation more than in professors; students are used 
to collaborative work in translation classes. As a result, no further training was required for this study. 
The experiment was rather a natural situation for them and, therefore, data was spontaneous and 
plentiful. 
 
There are, however, problems with dialogue protocols. Normally, one is supposed to find out what goes 
on in a translator’s mind not two translators’ minds. For this reason, Kussmaul and Tirkkonen-Condit, 
(1995) remarked that “we record thoughts that would never have occurred to a single translator. This is 
true, but even if we use monologue protocols, we eventually may not want to find out what went on in 
one mind, but rather to draw conclusions from our observations of a sample of minds” (Kussmaul and 
Tirkkonen-Condit, 1995). Another problem with dialogue protocol is related to the “psychodynamic” 
interaction situations that happen between the subjects. This is what Kussmaul and Tirkkonen-Condit 
(1995) termed “group-dynamic processes” that may distort the data. The term “psychodynamic” refers to 
the fact that one of the pair (subjects) may be a leader not because he or she is better than the other; but 
because of personality characteristics. Therefore, solutions to translation problems “may be accepted not 
because they are better but because they are proposed by the most dynamic person” (Kussmaul and 
Tirkkonen-Condit,1995). Likewise, a subject may “hold back his or her ideas for reasons of politeness” 
(Kussmaul and Tirkkonen-Condit, 1995) or people’s decisions are sometimes guided by what is called a 
“feel-good” criterion. “Depending on the cultural norms, social situation, and/or personality traits, this 
may take the shape of either exaggerating one’s superiority over others”(Wilson, 2002, p.38.Qtd in 
Pavlovic, 2007). In the analysis of the protocols, in master students of translation, this study attempted to 
observe only the processes where both subjects showed equal efforts to solve translation problems and 
where the process was achieved without extra-arguments of one of the subjects. One way of reducing the 
problems, the study has chosen “matching subjects, that is, subjects where there is no psychological or 
social superiority of one over the other and where temperaments are fairly similar” (Kussmaul, and 
Tirkkonen-Condit, 1995). Furthermore, this study has relied on both monologue protocols in professors 
and dialogue protocols in students. 
 
Objectives: The aim of this study is to apply TAPs on students and professors of translation to observe 
their cognitive processes and behaviors during translation tasks. The study, specifically, attempts to 
observe and compare students’ dialogue protocols as opposed to professors’ monologue protocols to 
come up with better translation methods that would contribute to the teaching of translation. The study 
will, thus, provide some tentative, pedagogical recommendations for more advanced and effective 
teaching of translation. Knowing what is going on in the mind of the translators such as decision making, 
problem solving and decoding cultural aspects while translating will serve better in the assessment of 
translation rather than the traditional evaluation of translation as a product. In fact, this method might 
enable students or teachers of translation to develop a critical attitude towards their ideas, recognize 
good solutions and discard unsatisfactory ones while translating. This study will also provide students 
with better, practical method(s) of tackling translation; in fact, the processes leading to creative solutions 
obtained from professors, during their think- aloud protocol, can be used as models of successful 
translating. The outcome of this study will, therefore, be open and applicable for future researches to find 
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out whether the provided recommendations would be successful in teaching translation. This study will, 
therefore, answer the following questions: 
a) What are the cognitive processes (e.g. problem solving) of students of translation? 
b) What are the cognitive processes of professors of translation? 
 
Issues investigated in this article 
 
Translation processes: Translation processes are defined as a series of strategic actions and behaviors 
that translators adopt to render the source text into the target text “in accordance with the translation 
assignment, from the moment they start working until they finish” (Hansen, 2003, p 26.Qtd in Pavlovic, 
2007). So, all the following issues such as solving translation problems, automaticity, (non)linearity and 
verbalization length, unit choice, subjects’ actions and behaviors are all part of translation process.  
 
Translation problems: Translation problems are “any word or phrase in the text, or any aspect of such a 
word or phrase, which is verbalized by any single participant and for which he or she expresses any 
degree of doubt about its proper translation …or for which the translator considers more than one 
possible translation” (Lorenzo, 1999, p. 128.Qtd in Pavlovic, 2007). A problem can be clearly identified by 
a subject for example when he or she asks “how can we translate the word ɣaiɗan into English?”. 
Problems can be also inferred when some tentative solutions are provided as a translation for one 
element (see appendix D for more examples about subjects verbalizations). Subjects, mainly trainees have 
encountered a Variety of problems such as: Orthographical problems, Morphological problems, Syntactic 
problems, Textual problems. Our main focus in this study is the investigation of lexical problems in both 
trainees and professionals. 
 
Lexical problems: This category is defined as “a situation in which the subjects are weighing one word or 
phrase against another or others, as they attempt to decide on the right word or phrase that would fit 
their target text vision” (Pavlovic, 2007).  Cultural specific terms are included in this category. 
 
Solutions provided by subjects: This study has adopted Pavlovic’s (2007) classification of solutions 
provided by subjects. Solutions, in our study, can be, then, divided into four categories: 
 
Tentative solutions: It is any portion or aspect of the target text provided by the subjects “as a possible 
way to resolve a problem” (Pavlovic, 2007).   
 
Solutions based on internal resources: Some solutions have been proposed “spontaneously” based on 
“internal resources,” of subjects. Internal resources are defined by Pavlovic’s (2007) as subjects’ “past 
experiences, competences and knowledge stored in the long-term memory” (Pavlovic, 2007).  
 
Solutions based on external resources: Other subjects provide alternatives based on “external 
resources” (Pavlovic, 2007). External resources are source of aid such as dictionaries, software and 
internet. 
 
Selected solutions: They are defined by Pavlovic (2007) as “any segment or aspect of the target text 
selected by the translator(s) as the final translation of a problem”; they are the versions that the subjects 
submit at the end of the experiment. 
 
Automaticity: Automaticity is the process of performing a translation task in a spontaneous way without 
great effort or without being stopped by translation problems. This makes the subject control his or her 
processes “nearly automatically” ( Bernardini,  2001). 
 
(Non)- linear processes in translation: Linearity” is the process of proceeding in an organized manner 
in solving translation problems and providing equivalences, whereas “non-linearity” is a non-ordered 
way of progressing while rendering a text (Schmidt, 2005). 
 
Verbalizations: Verbalizations are the verbal reports of subjects’ thoughts either during their monologue 
protocols (in professionals) or dialogue protocols (in trainees) (see section above about dialogue protocol 
method versus monologue protocol).  
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ranslation units: Translation units are defined as “those instances in the translation process in which the 
translator’s “unmarked processing” is interrupted by shifting the focus of attention onto particular task 
relevant aspects” (Jääskeläinen, 1990, p.173.Qtd in Bernardini 2001).  
 
2. Methodology 
 
Participants: The target population in this study is:  
5 male and female professors of translation with a good academic and professional experience; they are 
all from Morocco.  
- 6 master students of translation from Chouaib Doukkali University - El Jadida, Morocco 
 (5 females and 1 male). (class of 2008) 
- 6 master students of translation from Hassan the Second University- Mouhammadia, Morocco (4 males 
and 2 females). (class of 2008) 
 
Observation : Adopting Lauffer’s (2002) method in direct observation, the undertaken study was 
conducted in two ways. First, notes were taken and the overall process was observed. Second, the 
performances of subjects were recorded by a video camera so as to be analyzed in closer detail. The 
camera was used to record facial expressions and body language since they are indicators of mental 
processes.  
 
Retrospective interview: Apart from the introspective types of data, the study also resorted to 
retrospective interviews. They are reports in the form of post-process elicitations such as questionnaires 
about actions that were performed. In these reports, subjects were asked about how they felt about their 
translation (Williams, 2002, p. 31). This method is usually used immediately after Think Aloud Protocols 
(Honig, 1988; Kiraly, 1990; Kalina, 1991.Qtd in Kussmaul and Tirkkonen-Condit, 1995). 
 
Transcription: The collaborative protocols of students, which were recorded on video, were transcribed 
before they were analyzed. “That is a lot of work, which is why studies based on verbal protocols usually 
do not involve very large samples. This does not necessarily invalidate a study” (Pavlovic, 2007). 
Bernardini’s (2001) method “coding” (a way of linking ideas together to make sense of the data) has been 
used to compile the “raw” protocols that do not make sense.  
   
Text used: Most texts dealt with in the past research were paragraphs from newspapers. Unlike the past 
studies, our research puts much focus on text type since it is a major element that can trigger the mental 
behavior of translators. For example, the difficulties encountered in translating a cultural specific term 
can be a stimulus to the translator’s decision making and strategic problem solving. Usually texts that are 
chosen to be translated in TAPs experiments are texts translated in real life or professional reality 
(Kussmaul and Tirkkonen-Condit, 1995). In our study, subjects were asked to translate a text from a 
tourism brochure about the Moussem (festival) of Moulay Abdellah Amghar in El Jadida, Morocco (festival 
of a saint called Abdellah Amghar); the text has to be translated from Arabic into English. The text 
includes some cultural specific words such as names of places: Tit-an-fitar, Tit, Ribat, and religious words 
such as: ∫aix, At-ta∫awuf,  Nuskan, Zuhd, Al-kara:ma. 
 
Data analysis: This study is based on quantitative and qualitative methods of research since they both 
complement each other. In fact, there were specific aspects of translation processes that were easier to 
quantify such as the number of problems that subjects encountered while translating a text and the 
number of useful solutions that were found. However, other aspects, such as subjects’ thoughts, were not 
measurable. So, they were treated qualitatively. 
 
3. Results and Discussion  
 
Lexical problems in translation task: In the comparison of translation processes of students (who 
worked collaboratively) and professors of translation (who worked individually), students verbalized a 
high number of lexical problems (between 9.64 % and 12.42 %). However, professors produced less 
verbalization of problems (between 3.55 % and 7.73%). Students were more preoccupied with lexis and 
attempted to render all lexical items. On the other hand, professors tended to be more strategic; they 
provided the general meaning of phrases or sentences. Students stopped at each problem they 
encountered; they mentioned clearly and “in a natural way” the problems they faced during their 
translation. For instance, the trainee (Y.T, a master student in Mouhammadia, Morocco) tended to stop at 
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each difficult word (e.g. Taqa∫uf which means frugality in English) and repeat it nearly four or five times 
trying to find an equivalent. This led his partner to carry on repeating the same word. While students 
displayed a clear and direct way of reporting the problems, professors did not verbalize most of the 
problems they encountered; most of them mentioned very few words at the end of the task. Some 
professors (e.g. J.P.M) displayed a kind of hesitation to talk about the problems they encountered during 
translation.  
 
Tentative solutions: The study revealed that students provided higher numbers of spontaneous 
(internal) solutions than professors. This small number of tentative solutions is related to the small 
number of lexical problems that professors encountered. While, almost all tentative solutions of 
professors of translation came from internal resources, students’ tentative solutions came from both 
internal and external resources. Students largely relied on external solutions to complement their 
internal resources and to expand the number of their tentative solutions. The large number of tentative 
solutions they provided was related to unfamiliar words such as cultural specific terms or words which 
they did not come across in all their tasks of translation in the class. They showed their ignorance of these 
difficult words; they became aware of their ignorance and got sensitive of any difficult words they 
encountered. As a result, their problem processing was time-consuming as they spent much time 
discussing their solutions. For instance, the trainees (Y.A and N.A) provided three spontaneous solutions 
“eye, stream, water outlet” for the word “Aynun”. Likewise, the trainees (H.KH and M.W) came up with 
three spontaneous solutions “Austerity, frugality, humility” for the word “Taqa∫uf”. They checked these 
words in the dictionary. Still, they were not able to come up with a final decision. 
 
On the contrary, the professors displayed higher fluency and spontaneity in translation than students; 
they applied routine task approach on the difficult words they encountered. Their familiarity with such 
lexical problems led them to “problematize” little. They, therefore, provided less alternatives (solutions) 
to these problems; for example, one professional and professor of translation (subject 2) came up only 
with one spontaneous solution“spring” for the Arabic word “aynun”. Similarly, a professor (subject 4) 
provided the word “modesty” for “Taqa∫uf”. Most professors did not show any hesitation in selecting 
these words as equivalents. They also did not show any need to check these words in external references. 
Moreover, they did not spend much time thinking to find out the solutions for these words; their 
familiarity with the task helped them translate quickly and effortlessly. 
 
Selected solutions: Students selected solutions from internal resources as well as external resources far 
more often than professors.  Most of the time professors tended to suggest only one equivalent such as 
“spiritual power” for the Arabic word “Al-kara:ma:t”. At other times, they tended to provide no more than 
two spontaneous alternatives such as “savage area and jungle”, “wild and fearful” as an equivalent to the 
Arabic word “Mu:ħi∫an”. They did not spend much time in selecting one solution as a final equivalent. 
Students, on the other hand, showed hesitation and uncertainty in selecting the final equivalents; they 
tended to provide three or four solutions for one problem and spend much time discussing and 
monitoring their choices. For instance, pair 3 suggested three spontaneous solutions “Existed, located, 
built” for the Arabic word “ixtaŧŧat”, but they were not satisfied with their choice; they decided to check 
the word first in the dictionary, then in Google translation. They came up with other external solutions 
“charted, mapped”. They did not find the words from external resources appropriate equivalents. So, they 
returned back to the first three suggestions and selected the word “built”. Still, they showed hesitation 
and uncertainty about the selected word “built”.  Accordingly, the study deduced that the role of external 
resources was monitoring the output of students; external resources helped students in making final 
decisions about their word choice. In other words, external resources were more useful in confirming the 
solutions than in finding solutions and “getting ideas”. Professor’s spontaneity in translation (with the 
exception of subject 4) confirms the idea that spontaneity in translation is related to proficiency and 
familiarity with a task. 
       
Automaticity: The qualitative study of novice and professors of translation showed that professionals 
and teachers translated more automatically than students. The study, then, deduced that automaticity 
results from experience and proficiency in the task of translation. There were only few instances of 
conscious control of problems that professors encountered and, thus, a very small amount of 
verbalization. Students, however, performed their tasks non-automatically; they solved their problems 
consciously. They, therefore, provided rich amount of verbalization.   
 



Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

54 
 

Linearity verses Non-linearity: Looking at the protocols of students and professors of translation, the 
study found that non-linearity in solving translation problems is not related to experience. On the 
contrary, the majority of professors progressed in a linear way since most of them were translating 
spontaneously and effortlessly. The study, therefore, confirmed that there is a relationship between 
professors’ familiarity with a task and linearity in translation. On the other hand, there was no 
consistency among students; some of them proceeded in a linear manner in solving translation problems 
while others progressed in a non-linear manner. 
 
Translation units: The results of the study confirmed the idea that the length of translation units is an 
indication of proficiency. Professional translators rendered larger units such as sentences and discourse. 
They displayed proficiency features when they focused on large units of translation and decision-making. 
Students, however, adopted a “form-oriented” approach; they preserved single words of the source text. 
 
Translator’s behaviours: Students’ behaviours in the process of translation were different from 
professors. They spent much time discussing problems and proposing tentative solutions. They left some 
gaps about cultural aspects in the target text to check them on the internet or in the dictionary. They 
frequently confirmed tentative solutions, produced spontaneously, in external resources. Their 
verbalization was richer than professors especially those related to tentative solutions. The students’ 
translation process was less linear than professors since it took them much time to finish the task. There 
were a few periods of silence among novice than in professors. In dialogue protocols, students felt that 
the experiment was rather a natural situation for them which, therefore, helped the study obtain a rich 
and plentiful data. On the other hand, monologue protocols of professors were not as successful as 
dialogue protocols; individuals were most of the time silent. As a result, the data was poor.   
 
Post-translation results : Students expressed their dissatisfaction with lexical items of the source text 
paragraph, mainly specific cultural words. This supported our protocol data that showed that lexical 
problems were the main difficulties that prevented the subjects from proceeding in a spontaneous way in 
the process of translation.  
 
Recommendations for translations training 
 
Strategic verses non-strategic practices: Novice translators working on translation from Arabic into 
English (touristic) texts encountered similar problems (mainly cultural) and responded to them with 
similar “non-strategic” procedures motioned in the above summary. Most of their “non-strategic” 
behaviours can be summarized in their frequent preoccupation with lexis, their progress in a “form-
oriented” or “local” manner, their excessive use of external resources, their frequent postponements of 
solutions and waste of time in long discussions of problems. This affected the quality of their translation. 
Unlike students, professors displayed successful procedures that led to a better translation. They 
displayed conscious decision-making. They frequently progressed in “global”, “sense-oriented” method 
which was more useful than “local” decisions; they did not translate sentence by sentence. They dropped 
unnecessary details. They did not spend much time reading, identifying, discussing problems and 
monitoring tentative solutions. They did not rely on excessive use of external resources to provide 
selected solutions. Their process of translation was more spontaneous.  
 
So, these “strategic” translation practices of professors are recommended to be applied in translation 
training (teaching). Instead of focusing on translating small units, students should be better trained on 
translating larger units and leave unnecessary detail. Furthermore, students should be trained on 
spontaneous way of translating; this way, they might become used to spend less time in monitoring the 
solutions (of translation problems). Through spontaneous manner of translating, students might become 
independent from the excessive use of external resources (dictionaries, online resources and softwares) 
in selecting final solutions. To fulfil such trainings, teachers of translation should devote class sessions in 
which students should be given texts from different genres to translate without the use of references. The 
focus should be on developing students’ inferencing during a translation task but not on the final product 
(the translated text). 
 
Accessibility to cognitive processes: The results revealed that cognitive processes of students were 
more accessible than professors; in fact, dialogue protocols and collaborative work of students led to a 
large amount of useful verbalizations. One managed to get most of students’ heeded information in their 
short memory. One, therefore, managed to get to the main behaviours of students during the process of 
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translation. On the contrary, the cognitive processes of professors were mostly inaccessible; they did not 
provide much data. As a result we learned few behaviours and strategies in translation (mentioned 
above). Through this comparison, the study deduced that accessibility to cognitive processes is related to 
collective protocols while inaccessibility to cognitive processes is linked to individual tasks of translation. 
If this conclusion is correct, one recommends that these strong points of collaboration in translation 
should be used in professional translators in order to access most of their cognitive behaviours during 
translation process. That is to say, researchers should use dialogue think aloud protocols in professionals 
instead of monologue think aloud protocols to elicit better translation strategies and practices and, 
therefore, apply them on students.  
 
Collaborative work in translation verses individual translation: Collaborative translation might help 
students of translation in terms of target text quality because students working as pairs or as a group 
suggest more solutions to choose from. They also provide a sophisticated system of monitoring those 
solutions. This way, students might acquire from each other different methods of monitoring, 
enferencing, decision-making and problem solving while translating. This, therefore, might be particularly 
beneficial for acquiring competence in language two (L2) translations. The kind of collaborative work in 
translation that this study recommends refers to group tasks involving only L2. In such collective work, 
trainees of translation may help each other to solve the weaknesses that are related to L2 translation. 
This kind of collaborative translation may provide good preparation for individual translation that will 
take place later in the course of their professional careers. That is to say, translators who have been 
taught to think collectively may internalize the skills that they acquired and may apply them in their 
future career. Another aspect of collaborative translation that should be taken advantage of in the 
teaching of translation is the fact that translation trainees learn from each other about useful resources.  
In fact, it was especially interesting to see the translation trainees show one another how certain 
recourses, such as electronic tools, could be used more profitably. Furthermore, the use of collaborative 
translation in the class may help students learn how to be open to critical remarks and suggestions from 
each other and how to be critical and ready to express their disagreement. This may, therefore, promote 
their self-confidence in performing translation takes in the future.  
 
Familiarity with a text type: Professors who are familiar with this genre of texts (suggested by the 
author of this study) performed better than students who have never experienced this type of texts. The 
study, then, concluded that there is a relationship between the quality of translation and familiarity with a 
text type. The study suggested that translation training at the university should include a variety of texts 
from everyday life to be translated (e.g. newspapers, websites, brochures). Students should experience a 
wide variety of texts from a real context of translation (e.g. companies, agencies of translation) 
throughout their years of training. Their translations should range from fast performance tasks to long 
term assignments that require their responsibility, search for information, consultation with experts of all 
kinds, and responsibility for the final product.  

 
Possible avenues for further research: There are many possible ways in which the present study could 
be replicated in the following ways: 
Future research could use collective TAPs dialogue protocols of professionals instead of the use of 
individual protocols of professors. In fact, Monologue protocols, in which the subject talks to himself, 
proved to be unnatural and inaccessible to the translation process in this study. On the contrary, dialogue 
protocols, in which subjects work collectively, have provided richer data since this resembled “real life” 
activities. Therefore, another study is required to elicit more strategic procedures in solving translation 
problems and, thus, answer the following question: What are the mental processes of professionals in a 
collective translation? 
Future research could also use different directions of translation from Language1 to Language2 and from 
Language2 to Language1 in students of translation to answer the questions:  Are cognitive translation 
processes in the two directions different? If so, in what ways exactly, and to what extent do they differ? 
How can we study these cognitive processes, and how can we measure the differences?  
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Abstract: In an attempt to determine whether subject librarians would effectively use a Virtual Reference 
System (VRS) it is important to evaluate their current use and attitudes towards using Web 2.0 tools to 
teach information literacy. A quantitative survey was used to determine how subject librarians at the 
University of Namibia (UNAM) library were using Web 2.0 tools for teaching information literacy and in 
their daily lives. The data collected was used to assess whether a VRS would work at the UNAM library as 
an aid in assisting their clients with information literacy training. The subject librarians were using Web 
2.0 tools in a seeming limited capacity; however they were interested in using a large number of Web 2.0 
tools for information literacy training. The assessment was valuable for the management of the UNAM 
library in determining the attitudes of subject librarians towards using Web 2.0 tools for information 
literacy training, which would ultimately have an effect on the success of a VRS. 
 
Keywords: Virtual Reference Service, Web 2.0, subject librarians 

 
1. Introduction 
 
The role of library services has evolved along with the changes in technology and information needs of its 
clients. Information seeking behaviour as a result of new information tools has an effect on the way 
library services can add value to its clients. “The pace of technological change is ever increasing and 
librarians can find themselves sometimes overwhelmed by all these new tools (Stephens & Collins, 
2007:253).” In an attempt to keep up with the demand for new services, libraries are persuaded to adopt 
Web 2.0 tools to add value for its clients. From these needs has come the adaptation and refinement of 
library 2.0 tools and services. To remain relevant and ensure value is added to the client’s experience at 
the University of Namibia (UNAM) library,the development of a Virtual Reference Service (VRS) needed to 
be explored. In an attempt to do this,it was important to determine how subject librarians use Web 2.0 in 
their daily lives, as well as determine their attitudes towards using Web 2.0 tools to traintheir clients and 
inform them of new developments. It is also important to establish how the concept of a VRS was 
developed and what typical features should be included. A number of previous studies have been 
conducted on the use of Web 2.0 in libraries (Mahmood & Richardson, 2011; Ram, Anbu&Kataria, 2011; 
Si, Shi, & Chen, 2011; Arif& Mahmood, 2010; Garoufallou&Charitopoulou, 2012; Sawant, 
2012;Boateng&Liu, 2014). These studies were conducted in North America, Europe and Asia, leaving a 
gap in research on Web 2.0 usage amongst subject librarians in Africa. The adoption of multiple Web 2.0 
tools in a VRS requires active participation from subject librarians who need an understanding of the 
various Web 2.0 tools and how they can use them effectively to improve the experience of their clients. 
For a VRS to be successful, one needs buy-in and participation from both the clients and the service 
providers (subject librarians). This is often determined by the attitudes and perceptions of those 
involved.The literature review looks into the development of concepts such as Web 2.0, library 2.0 and 
VRSs, while the empirical data collected seeks to understand more about the attitudes towards and use of 
Web 2.0 tools by subject librarians in the their work and personal lives. This could assist decision makers 
at the UNAM library determine their readiness for the inclusion of a VRS. 
 
Web 2.0 and the creation of library 2.0: Coombs (2007) views Web 2.0 as “a space that allows anyone 
to create and share information, a space for collaboration, conversation and interaction, a space that is 
highly dynamic, flexible and adaptable”. Web 2.0 is a virtual place where people can collaborate, a 
platform that allows users to share their thoughts, photos and videos. Web 2.0 was originally introduced 
by O’Reilly, where the Web is seen as a new platform, driven by business and the information revolution 
(Boateng& Liu, 2014:121). A core aspect of Web 2.0 is that it is open, interactive, collaborative and 
participatory (Boateng& Liu, 2014:121). Popular Web 2.0 technologies include instant messaging, blogs, 
social networking and wikis (Arif& Mahmood, 2010:469). Web 2.0 tools and services ensure flexibility in 
learning processes as they allow for the easy creation, sharing and re-use of content for learning. This 
makes it suitable for active and meaningful learning, as knowledge is collaboratively accumulated 
(Lwoga, 2012:91). 
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Library 2.0 is the integration of Web 2.0 technologies into library services. Library 2.0 derives itself from 
Web 2.0 technologies and principles,which was first coined by Michael Casey from a blog discussing 
trends and practise in the library.Library 2.0 better enables library clients to access information, develop 
insight and generate knowledge (Arif& Mahmood, 2010:470). Libraries around the world are eagerly 
integrating Web 2.0 technologies into their Websites, potentially boosting library services at virtually no 
extra cost (Boateng& Liu, 2014:121). Web 2.0 usage in libraries is ever increasing with applications such 
as blogs, Rich Site Summary (RSS), Short Message Service (SMS), podcasts and vodcasts becoming 
increasingly popular (Boateng& Liu, 2014:124).Web 2.0 allows the library to communicate on a two-way 
level in an attempt to exchange information, opening access to library services from remote locations 
(Isfandyari-Moghaddam& Hosseini-Shoar, 2014:3). The use of Web 2.0 has penetrated many 
environments creating a new way to share information and communicate. There is little doubt that Web 
2.0 has changed and evolved the way people access information and communicate (Sawant, 2012:11). 
Libraries like many other organisations have embraced Web 2.0 as a tool used internally amongst staff 
and externally between the library and their clients. Library 2.0 is changing the way a library functions, 
allowing for new possibilities. 
 
Current trends and practices in Library 2.0: Due to the information explosion, Stuart (2010:45) 
stresses that academic library staff have no choice but to move with the times by incorporating social 
networking using interactive tools to demonstrate how to search online databases, e-books and the 
library catalogue. In order to achieve this objective, library staff need take advantage of social media 
applications such as Facebook and collaborate with library clients by sharing searching tips as indicated 
by Tripathi and Kumar (2010:199). Facebook appears to be an accessible and convenient platform where 
library staff can host live discussion and probe members to raise their views. However, Levy (2010:2) 
advises subject librarians to introduce ‘lively’ topics to attract and encourageclients to add their 
comments. Makori (2011:30) affirms that, Library 2.0 is a necessity model in academic libraries, designed 
with functionalities that enable subject specialists to develop and deliver specialised content that can 
stimulate interaction, and encourage clients’ contribution in the content creation. Consequently, subject 
specialists need to enhance digital literacies on the social Web to reinforce the culture of anticipation in 
clients’ routine in the digital environment (Biggs, 2007:13; Fain, 2011:102; Gross & Latham, 2012:574). In 
order to provide secure digital learning, appropriate technological infrastructures need to be secured to 
enable subject specialists to facilitate and mediate constant interactionwhile guiding the client`s journey 
in finding the right sources. Web 2.0 has found a number of uses in the library. Library 2.0 continues to 
expand with the development of new applications and the customisation of existing applications to better 
suit the library environment. One area where Library 2.0 is making a difference is that of information 
literacy training. 
 
Information literacy: User education, information literacy skills, and digital literacies have become 
common terms within academic libraries, as a mechanism to educate clients on how to retrieve 
information effectively (Mutula, 2010:84; Zimerman, 2012:174). The conceptualisation of these terms 
require in-depth analysis of how information is stored, retrieved and executed for further development in 
a client’s livelihood (Corbett 2010:14). This means, teaching clients to be equipped with relevant skills 
goes beyond a mere introduction of key concepts. Recent studies shifted from using the term user 
education to a better meaningful information and technology literacy and digital literacies (Fain, 2011; 
Gross & Latham, 2012; Zimerman, 2012). In a dynamic environment, a systematic approach is required to 
grasp new trends. According to the international standards of teaching information literacy skills, one has 
to acquire the following skills to be able to know when information is needed: ability to find the needed 
information; ability to evaluate the information as well as ability to use the information that has been 
found to effectively solve a research need (ACRL, 2012). Information literacy is also further defined “as 
the skill to identify what information is needed, understand how the information is organised, identify the 
best sources of information for a given need, and locate those sources, evaluating the sources critically 
and sharing the information” (Mutula, 2010:12).  
 
Kakai, Ikoja-Odondo, and Kigongo (2004:549) states that offeringan information literacy program and 
research instruction in academic libraries needs to take into consideration the diversity of information 
available on the Web. Appropriate guidance from information professionals would assist in directing 
clients to relevant sources (Ajiboye&Tella, 2007:9). Library instructional and outreach programs have 
been recognised as valuable activities to reach those who are not physically present in the library. 
Findings from Ajiboye and Tella (2007:9), indicate the ineffectiveness of support searching strategies, 
poor time management, inaccessibility of library services, the availability of numerous freely Web-bases 
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sources via Google navigator, and the absence of a user`s guide haveamajor impact onchoices of 
information sources. Additionally, Mutula (2010:84) points out that lack of information retrieval and 
evaluation skills of information sources and absence of online guidance were amongst factors facing 
many new entrant students from learning in academic institutions within the African environment of 
today.  
 
Teaching information literacy skills require pedagogy competencies. Tripathi and Kumar (2010:204) 
confirmed that, the social media applications capability is a new strategy for academic libraries to achieve 
the objective of rendering quality services. Chanakira and Tonderai (2013:4) indicate that, user education 
is one the library’s major strategic objectives, but library clients,in particularclients seems to loose 
interests in attending information literacy courses. These authors adds that, lack of exposure, limited time 
and lack of computer literacy skills are some the current issues hindering new clients from being actively 
involved in library activities. Recent studies value the effectiveness of social network sites as an essential 
tool to complement the strategy of teaching information literacy skills in academic libraries, resulting 
from the development of the Library 2.0 model (Kwanyaet al., 2011:146;Makori, 2011:31; Tripathi& 
Kumar, 2010:195). Conventional ways of conducting information literacy training are challenged by more 
convenient and personal approaches that Web 2.0 has to offer. The incorporation of Web 2.0 into 
information literacy training has led to the development of Virtual Reference Service (VRS). A VRS allows 
for a range of virtual services to improve the user experience of the clients, allowing for a new and more 
personalised medium to train and interact with clients. 
 
Virtual Reference Service (VRS): Academic libraries on the European continent have taken serious 
measures, re-evaluating some of the library’s generic core functions, and embracing technology to deliver 
instant messaging and online chat toclients. Thus, VRS is recorded as success in academic libraries 
(Connaway, Dickey & Radford, 2011:179; Richardson, 2005:673; Zimerman, 2012:174). The use of Web 
2.0 in the library is especially evident in reference services as an attempt to meaningfully interact with 
clients. According to Kwanyaet al., (2011:146), as well as Tripathi and Kumar (2010:195), a Library 2.0 
model implies the essence of developing a VRS to deliver simultaneous interaction with library clients in 
the digital format. Such approach requires the strategic support from top management to the operational 
workforce. Thus, a reformulated electronic information delivery strategy is a necessary key objective to 
expand library services online (Pienaar& Smith, 2008:1). Thus, expansion of reference service within a 
virtual environment becomes an essential model to reach library clients situated outside the library 
premises. Mutula (2010:84) supported by Kwanyaet al. (2011:147) as well as Iilonga (2012:200) 
recommends the creation of online tutorials using video and audio mediums to supplement pamphlets 
and factsheets in educating new clients on how to navigate the Web,in an attempt to initiate lifelong 
learning in a digital form. Although it is apparent that virtual formats such as video and tutorials may take 
up bandwidth the value of connecting with clients in real-timewill positively influence the delivery of 
value-added services (Makori, 2012:39; Mutula, 2010:80; Tripathi& Kumar, 2010:199).  
 
Libraries in general need to anticipate change and incorporate social technologies to leverage information 
strategies across the library sphere (Pienaar& Smith, 2008:2). This approach is critical, and requires a 
systematic approach to enable library staff to apply new strategies and take advantage of the availability 
of social networking tools to build the culture of participation.Readiness and responsiveness become key 
actions in a service-oriented institution, which indicate the commitment and realisation of valuing client’s 
time (Virkus 2008:265).Building a culture of participation present a promising chance for reference 
librarians to know clients patterns on the Web, and based on the expertise, the reciprocate process 
improve one’s knowledge. Fain (2011:104), as well as Gross and Latham (2012:145) warned academic 
librarians to take thoughtful actions to minimize the risk of causing inappropriate interferences and 
disturbing of clients concentration. For VRSs to work library staff are required to have the necessary 
skills to understand what Web 2.0 applications are available and how to best possibly use them. Some 
library staff may have this knowledge and personal interest in Web 2.0 applications while others may 
not.It is important to determine this as it can play an important role in the buy-in and interest levels when 
developing a VRS. 
 
2. Research methodology and design 
 
This study used apositivist paradigm in an attempt to quantify how subject librarians at UNAM utilise 
Web 2.0 technology to enhance the experience of their clients and in their personal lives. Quantitative 
data was collected via a survey, which consisted of a questionnaire containing mostly closed-ended 
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questions. To obtain a good representation of the population of subject librarians, a census was used. All 
16 subject librarians were included in thisstudy; the response rate was 81%(where three questionnaires 
were not returned). Due to the geographical distribution of the UNAM campuses in Namibia it was not 
possible to deliver all 16 questionnaires face-to-face, seven of the questionnaires were delivered face-to-
face, while the remaining nine were sent via email. Completed questionnaires were returned using the 
inter-library postal services. The questionnaire was piloted amongst three staff members (the Head of 
User Services in the library and two subject librarians). The data from the 13 completed questionnaires 
was captured in Statistical Package for Social Science (SPSS), where analysis was conducted. The findings 
are based on descriptive statistics where trends and anomalies were identified.  
 
3. Findings 
 
A survey was distributed amongst all 16 subject librarians who were employed at UNAM libraries in 
2013. Two questionnaires were not completed and one of the subject librarians was on leave during the 
data collection, yielding a response rate of 81%. Respondents’ demographic information was collected. 
Ten respondents were female, while the remaining three were male. Statistically, female workforce as 
indicated in the UNAM library report (2012) makes up a two-third majority of the library staff, so this is 
in-line with the reported statistics. To determine the age of the respondents four categories were 
established. As indicated in Table 1, majority of the respondents were between the ages of 29 to 33, 
followed by a the age category of 39 and above. Only one respondent was recorded in the age category of 
34-38 years. As for the level of education the majority held a postgraduate degree (Honours or Masters). 
Out of four respondents who hold a Master degree, only one respondent was younger than 34 years of 
age. One of the respondents did not indicate their level of education. 
 
Table 1: Respondents ages and level of education 

Respondents age category Level of Education 
Degree Honours Masters 

24 – 28 years 4 0 0 
29 – 33 years 2 1 0 
34 – 38 years 0 1 0 
39 years and older 0 1 3 

 
An important part of the study was to find out whether subject librarians use Web 2.0 tools. Results in 
Table 2 show that out of 13 respondents, only one respondent was not using Web 2.0 tools, which 
prompted the study to examine general use of Web 2.0 tools per age category. This investigation was 
guided by previous research on library generational awareness theory (van der Walt & du Plessis, 
2011:4). This theory was essential to guide the researcher`s interpretation on the respondents possibility 
of adapting emerging technological tools. It is therefore not surprising to note that, a respondent who falls 
in the age category 39 and above was not using Web 2.0 tools as indicated below. 
 
Table 2: Age and use of Web 2.0 tools 

Respondents age category Use of Web 2.0 tools 
No Yes 

24 – 28 years 0 4 
29 – 33 years 0 3 
34 – 38 years 0 1 
39 years and older 1 4 

 
Based on the premise that networking, participation and interaction are some of the fundamental 
purposes of Web 2.0 technologies (Tripathi& Kumar, 2010:196), email was included with the concept 
Web 2.0.This is also in-line with the Library 2.0 concepts which includes any library service used to reach 
clients beyond the library physical boundaries (Kwanyaet al., 2011:156). Despite email`s lack of real-time 
interaction, its role in communicating with clients within a virtual environment is critical in exchanging, 
not only ‘just-in-case’ information, but also meaningful content. This is particularly relevant within 
African academic libraries, where the harnessing of Web 2.0 competencies is yet fully exploited. In Table 
3 the awareness of Web 2.0 tools was captured. This list of Web 2.0 includes only the most popular and 
current Web 2.0 tools used (while some application specific tools may have been left out of the list). Web 
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2.0 tools continue to offer new capabilities to engage clients within the online environment and may be 
considered a powerful means of connecting library clients to services and resources. 
 
Table 3: Web 2.0 tool awareness 

Web 2.0 tool 
Responses 
Number Percent 

*Email 13 100% 
Facebook 12 92.3% 
Skype 12 92.3% 
YouTube 10 76.9% 
Twitter 9 69.2% 
Blogs 9 69.2% 
LinkedIn 8 61.5% 
Live Chat 6 46.2% 
Wikis 6 46.2% 
RSS Feeds 6 46.2% 
Podcasting 5 38.5% 
MySpace 2 15.4% 
Flickr 2 15.4% 

*Email in not a Web 2.0 but was included along with other Web 2.0 tools 
 
Results from Table 3 show that tools like Flicker, and MySpace were recorded as tools with the least 
awareness, followed by Podcasting, Wikis, RSS feeds and Live Chat. As anticipated, all respondents were 
aware of Email, followed by high levels of awareness of Facebook and Skype. In a follow-up to this 
question the researchers wanted to determine which of these tools were used by the subject librarians 
and how regularly they used these tools.In an attempt to determine how regularly these tools were used 
the following categories were used: never, rarely, occasionally, often and always.To make sense of the 
usage of these tools each category was given a score to better quantify the usage. The responses were 
scored accordingly; “Never” was given zero (0), followed by “Rarely” (1), “Occasionally” (2), “Often” (3), 
and “Always” (4). Each of these Web 2.0 tools was given a final score to determine which were the most 
used. The highest possible score achievable was 52. The closest to this was email with 50 followed by 
Facebook (38) and LinkedIn (29). The lowest scoring tools were Podcasting (0), RSS Feeds (4), MySpace 
(5) and Flickr (5). 
 
Figure 1: Frequency use of Social Networking tools 
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Overall it seems apparent that there is a relatively poor usage of Web 2.0tools (other than Facebook and 
LinkedIn) by subject librarians. Based on this data opportunities are missed as Web 2.0 tools offer 
capabilities to spontaneous syndicated contents in mediating the process of information and knowledge 
discovery with clients.  Building on this collected data on Web 2.0 tools awareness and usage, one of the 
research objectives was to assessWeb 2.0tools used currently by subject librariansfor teaching 
information literacy skills, along with other more common traditional methods. A question was used 
asking subject librariansto indicate how often they used each of these tools and methods to teach and 
deliver information literacy guidance (see Figure 2). A similar scoring technique was used (Never =0, 
Rarely =1, Occasionally =2, Often = 3, Always =4) The highest possible score for each category was 52. 
 
Figure 2: Mediums used to provide information literacy guidance 

 
 
With regards to Figure 2, as anticipated, the majority of respondents rated the traditional method of 
imparting information literacy skills through face-to-face interactions as the most highly used with a score 
between 17 and 35. Since human mediation remains a critical dimension in information and knowledge 
exchange, it is not surprising that subject librarians continue using a combination of digital tools with the 
traditional interactions in their endeavours. It is interesting to note the correlations between the data 
presented in Figures 1 and 2, where interactive and collaborative social networking tools such as online 
video, online tutorials, RSS Feeds, Newsgroups as well as online discussion forums were also rated as the 
least used tools to teach information literacy. Another objective of the research was to determine the level of 
interest in adopting emerging technologiesto enhance the client’s digital skills. Table 4 below presents 
respondents’ degree of interest. 
 
Table 4: Degree of interest in using technology for information literacy training 
 Number of Yes 

responses 
Percent 

Develop online tutorial training sessions 13 100% 
Create a group page to communicate with clients 13 100% 
Use videos to demonstrate searching guidance 12 92% 
Conduct information literacy training via online course 12 92% 
Use PowerPoint presentation to share searching guidance 12 92% 
Use interactive games/quiz to test online searching skills 11 85% 
Use wikis  to share training materials and collaborative 
contents 

10 77% 

Publish info literacy guidance in a blog 10 77% 
Create live chat service to interact with clients 10 77% 
Update subject-based content via RSS feed 8 62% 
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The summary presented in Table 4 indicates the degree of interest in embedding collaborative tools to 
interact and guide library clients. Respondents were least interested in using user generated content, 
customised services and mediating tools such as Blogs, Live Chat and Wikis. There was a relatively small 
difference between the Web 2.0 tools subject librarians most wanted to use and the Web 2.0 tools they 
least wanted to use, showing a generallyenthusiasticinterest in using Web 2.0 tools for information 
literacy training. Overall there is a fairly positive response to using Web 2.0 tools in the library for 
training. As it was noted by Kwanyaet al (2011:156) “individuals passionate in sharing knowledge” play a 
major role in teaching online searching and retrieval skills, particularly when using new technological 
tools.Something for the library to consider is despite the popularity of email for communicating with the 
clients,emailhas an apparent lack of interaction hindered by time-delaywhich could affect the 
effectiveness of subject librarians in responding to the needs of the clients. Lloyd and Talja (2009) and 
Fain (2011) once stated thatemerging social media applications require one to possess the necessary 
skills to participate in the process of sharing information. Moreover, pedagogy skills arerequired, 
allowing for regular practices where subject librarians can record information literacy teaching sessions 
and share them with others for evaluation. Evidence from this research suggests that inadequate 
exposure to Web 2.0 tools could be another hindering factor affecting subject librarians’ ability to engage 
in creating and delivering user-guides via Web 2.0 technologies. The evidence from the literature 
reviewed suggests that Web 2.0 tools could be used as an appropriate strategy to expand library services 
to reach out to those involved in distance learning(Iilonga, 2012;Ndinoshiho, 2010).  
 
4. Conclusion 
 
Teaching information literacy skills is one of the core-responsibilities of subject librarians in academic 
libraries.This research aimed to explore views and subject librarians’ knowledge on the integration of 
Web 2.0 tools into information literacy training. Currently subject librarians are using Web 2.0 tools in 
their daily lives to a limited degree and some have attempted to use Web 2.0 tools to teach information 
literacy. Although subject librarians showhigh levels of interest in integrating Web 2.0 technologies to 
teach information literacy programs, their capabilities to create instructional guides and reference 
materials seem under-developed. The use of capacity development, through training and schemes that 
encourage the Web 2.0 tools usage could improve the use of Web 2.0 tools for information literacy 
training at the UNAM library. Based on these findings a VRS has potential at UNAM library as there seems 
to be a sufficient level of buy-in from the subject librarians who favored the use of Web 2.0 tools to teach 
information literacy. However this assessment is incomplete as the clients’ views have not yet been 
assessed and remain a very important stakeholder group. Other libraries looking to adopt VRSs should 
assess the status or usage of Web 2.0 tools by their subject librarians and other members of staff involved 
in information literacy training. This can help library management to determine how a VRS will be 
received and possibly determine the rate at which it is adopted. This information could be very useful 
when determining the potential return on investment for implementing a VRS. 
 
In-order to effectively assess the potential of a VRS in a library, all relevant stakeholders should be 
involved in the assessment. Currently only the views of the subject librarians have been assessed without 
considering the views of the clients and other staff whom may be involved in information literacy 
training. The quantitative inquiry can be limited in terms of assessing the views of people as they are 
limited to predetermined questions and answer categories. Future research needs to be conducted on the 
views of the library’s clients to effectively assess the need and potential adoption rate of a VRS at the 
UNAM library. Absence of virtual instructional services and poor support of search strategies guidance 
are factors that contribute to a lower usage of library resources by new entrants at the University of 
Namibia. Integration of Web 2.0 technologies has the potential to offer online content, tutorials and 
instant solution to clients’ needs within a virtual environment. Embedding Web 2.0 technological 
platforms could improve access to online resources and increase usage of library-subscribed databases, 
ultimately increasing UNAM library’s return on investment. 
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Abstract: Evolution of technology has introduced ways in which students can support their learning by 
accessing and managing their academic information through utilisation of mobile devices (tablets, 
smartphones and laptops). The article aims to determine how and to what extent first year Information 
and Knowledge Management (IKM) students at the University of Johannesburg (UJ) utilise their mobile 
devices to support academic learning. The research utilises a positivist philosophical approach and 
quantitative methods to investigate the usage of mobile devices by first year UJ IKM students. The results 
derived from the collected data illustrated that first year UJ IKM students utilise their mobile devices for 
conducting academic work through accessing course content for studying, uploading research reports. 
Evidence suggests there is a link between the kind of mobile devices that the first year IKM students own 
and information that they can access. However the usage of these mobile devices does seem to add value 
to the student’s learning process. Furthermore, although students have mobile devices most of them do 
not utilise them during contact time with their lecturer. The data also showed that students that use their 
mobile devices to manage and stay up-to-date with their academic information and are well suited for 
this purpose. 
 
Keywords: Mobile devices, education, university, information management 

 
1. Introduction 
 
Mobile devices are becoming more affordable, opening access to learning content. Technology inspired 
activities can sustain high levels of engagement with students and peers compared to less technological 
activities. Mobile learning creates ways to address a number of educational learning problems. Mobile 
devices encourage innovation and assist students, teachers and parents to gain access to digital content 
vital for this post-industrial world (West, 2013). Mobile learning often occurs outside of the classroom 
with little involvement from instructional designers (Chen &deNoyelles, 2013). A mobile device refers to 
a small transportable computing device (Viswanathan, 2014). A vast number of people utilise mobile 
devices such as tablets, laptops and smart phones. Each of these devices have their functional advantages 
and limitations, allowing people to access, process and transfer a wealth of information regardless of their 
location (network connection dependent). Over the past few years, students because of the development 
mobile devices and software applications are better equipped to complete necessary academic tasks on 
their mobile devices (Melton & Kendal, 2012:5). Furthermore, Melton and Kendall (2012:4) state that the 
usage of mobile devices also assists faculty members at universities through setting up meetings when 
they are not in their offices, conducting quizzes and responding to students through email and instant 
messaging. A study conducted by Boruff and Storie (2014) provided evidence that medical students 
utilised their mobile devices to search for information related to their field of study and read e-journals 
and other e-resources.  
 
The relationship between the type of mobile device that University of Johannesburg (UJ) Information and 
Knowledge Management (IKM) first year student own and overall accessibility to academic content was a 
topic that guided the researchers in this study. This research was valuable to assess whether the UJ IKM 
first year students used their preferred mobile devices to support their learning through access and 
management of their academic information. From 2014, UJ policy recommendedall first year students 
purchase and use mobile devicesin an attempt to assist these students with learning, in an attempt to 
improve their academic performance. Prior to this policy, UJ heavily invested in Wi-Fi connectivity on all 
four of their campuses to ensure that all students had equal access to the network, ensuring that 
infrastructure would was capable of supporting this policy. The purpose of this study is to identify 
whether UJ IKM first year students utilise their mobile devices to communicate with their peers, lecturers, 
complete course related quizzes, access e-journals for completing research reports and perform other 
course related tasks. Many previous studies have been conducted in a number of different countries 
around a variety of subject fields. Oneprevious study conducted by Parsons (2010), which influenced this 
inquiry,was conducted atthe Brunel University in Oxbridge UK.In this study, where they determined that 
majority of the students utilised mobile devices not for educational purpose, but instead for personal 
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interests.Based on the findings from this previous study it was seen as necessary to determine if the UJ 
IKM first year students were using these mobile devices to conduct and engage in academic activities. It 
was further stated by Parsons (2010:241) that the students in their studyclaimedtheirmobile devices 
were not suitable for accessing information and thus concluded that they would not usethem for 
educational purposes. In addition, Parsons (2010:241) recommended that students need encouragement 
regarding the utilisation of mobile devices for educational purposes and students needed to be aware of 
the significance of these mobile devices. 
 
However, a study conducted by Melton and Kendall (2012:5) at the East Tennessee State University 
identified there is a growing trend whereby college students were using mobile devices for educational 
and learning purposes. According to Utulu and Alonge (2012:4) project based learning is strengthened by 
using mobile devices in higher institutions and can support the information services in various 
universities Burford and Park (2014) conducted a study and findings highlightedthatstudents use their 
mobile devices for different tasks that include searching for varying information, browsing the Internet 
and downloading applications. Boruff and Storie (2014) have also pointed out that the management of 
information has evolved over the years with the introduction of mobile devices such as smartphonesand 
tablets. Other scholars such as Vogel et al. (2007) identified that students support their learning with 
mobile devices by installing applications when they are on and off campus. Moreover, Vogel, Kennedy, 
Kuan, Kwok and Lai(2007) explained that there is a correlation between the usage of mobile devices by 
students and their performance in assessments. Based on the research done by previous scholars, it was 
deemed necessary to assess the situation with UJ IKM first year students, the following objectives were 
identified: 
 Identify whether UJ IKM first year students were using the mobile devices. 
 Determine whether UJ IKM first year students used mobile devices for managing their academic 

information.  
 Determine whether the students were satisfied with their mobile device capabilities regarding 

management of their academic information. 
 Identify the barriers to using these mobile devices for their learning 

 
2. Methodology and design 
 
The philosophical paradigmselected in this study is the positivist approach. Quantitative research is 
highly motivated by the positivist philosophical approach(Hjørland, 2005:132).In an effort to address the 
research problem, the study employed aquantitative method to collect and analyse data. Questionnaires 
were distributedin classes to first year UJ IKM students on two different campuses where the subject was 
taught.The type of approach used for this studywas a deductive approach in an attempt to obtain meaning 
and understanding from the data collected. According to Mouton (2001:177) the deductive approach 
involves coming up with a conclusion based on a premise. These IKM students were allocatedon two of 
the UJ campuses, Soweto campus (SWC) and Auckland Park campus (APK), which are located in 
Johannesburg (around 20km apart from each other). Subsequently, the collected questionnaires were 
captured and analysed using Statistical Package for the Social Science (SPSS) software. 
 
3. Findings 
 
The data from the questionnaires were analysed using frequency tables from SPSS. The total number of 
students which attended class and completed the questionnairewas 178 out of a possible 420 students 
(indicating a low class attendance rate). From the number of UJ IKM first year students that completed 
the questionnaire, 28 were from the Soweto Campus (SWC) and 150 were from the Auckland Park 
Kingsway Campus (APK). In the questionnaire students were asked about the kind of mobile devices 
which they owned and favoured. This question included options such as laptops, tablets, mobile phones 
and others. Mobile phones and laptops proved to be the most commonly used and preferred devices 
amongst these students with 44% indicating they own mobile phones, 33% selected that they own 
laptops, 20% of the respondents stated that they own tablets (see Figure 1). Only 3% indicated that they 
did not own a device which allowed them to connect to the Wi-Fi and access the learning resources, this 
seemed interesting as the policy of the University insisted that all students have such devices. While a 
further 1% failed to answer this question recording missing values. 
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Figure1: Mobile devices owned by students 

 
 
During analysis of the questionnaire it became clearer that more IKM students have mobile phones which 
allowed them to browse the Internet, even though they are restricted from accessing other important 
content (such as PDF files, presentations and other necessary file formats) which is prone to enhance 
learning.  In terms of UJ IKM first year students accessing academic content, more students selected that 
they use UJ computers to access and manage their academic information including those that already 
indicated that they owned their own personal mobile devices. Figure 2depicts the device which IKM 
students use to access and manage their academic information. This question showed that 74% of these 
students use UJ computers for accessing and managing their academic information, followed by theuse of 
personal mobile device(s) with 49% (these include the mobile phones, laptops, and tablets). Internet 
cafes were least likely to be used to access and manage academic information with 12%. 
 
Figure 2: Device used to access and manage academic information 

 
 
The following question asked the respondent how frequently they used their mobile devices for accessing 
academic resources. Table 1 below, is a depiction about how often IKM first year students used their 
selected mobile device to access and manage their academic information. 
 
Table1: Number of times accessing academic information 

  

Number of times accessing academic information 

I do not use a 
mobile device 

Regularly, 
multiple 
times a day 

Once a day 
Every 
second day 

Once a 
week 

% 3% 62% 16% 9% 6% 
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The next question within the questionnaire which required completion was whether the students utilise 
their mobile devices while they are in class during lectures. The findings illustrate that most students use 
their mobile devices in class during lectures sometimes and other students stated that they do not use 
their mobile devices during lectures. The least selected option was ‘NO’. Table 2 depicts the result 
regarding the usage of mobile devices during lectures from both campuses SWC and APK.  
 
Table2: Usage of mobile devices during lectures  

 

Usage of preferred mobile device during 
lectures 

Total YES NO Sometimes 
Total 18% 31% 51% 100% 
 
First year IKM students that own mobile devices were also asked in the questionnaire whether they have 
required assistance while they connected to the UJ Wi-Fi from their mobile device. The question was 
asked because mobile devices require specific settings in order for that device to be connect to the UJ Wi-
Fi. Almost half the first year IKM students responded by selecting that they have required assistance 
when attempting to connect to the UJ Wi-Fi. The results are illustrated in Table 3 below. 
 
Table 3: Students needing assistance when connecting to the UJ Wi-Fi 

Yes 48% 

No 36% 

I have not tried 16% 

Total 100% 
 
When students connected to the UJ Wi-Fi, itseemed important to determine what they were using their 
mobile devices for. In addition, the utilisation of mobile devices can be for academic purposes or for 
personal interest such as viewing emails or being on social networks. The results about the overall usage 
of mobile devices by IKM first year students are illustrated in Figure 3. 
 
Figure 3: Overall usage of mobile devices 

 
 
Another question which was asked in the questionnaire was about the challenges that the IKM students 
have faced while utilising their mobile devices. The results are illustrated in Table 4 below. 
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Table4: Challenges when using preferred mobile device 

Problems experienced % 

Other1 32% 

Slow Internet 18% 

Wi-Fi network down 18% 

Cannot access uLink 16% 

Cannot access Blackboard content 7% 

I have not experienced problems 6% 

I do not own a mobile device 3% 
 
From the ‘Other’ category,respondents were allowed to write down what problems they were 
experiencing. These results were captured and categorised according to the major themes that were 
present. Figure 4 highlights that the two most prominent problems in this category were: low battery life 
and an inability to download. 
 
Figure 4: Other category problems breakdown 

 
 
 
4. Discussion of findings 
 
The different kinds of mobile devices used by students’ play a role in the kind of content that students can 
access and tasks that can be performed. Some of the students using mobile phones are able to connect to 
Ulink (UJ’s intranet), butthey have trouble accessing and viewing Blackboard. Operating systems and the 
software playa role in the kind of information that can be accessed on their mobile devices. As indicated 
by Smura, Kivi and Toyli (2009:57) the lack of software applications restrictmobile devices. Mobile 
phones increase access to content as they have access to the Internet outside of the UJ Wi-Fi network. 
Other mobile devices such as tablets (without SIM card compatibility) do not have the capacity to access 
the Internet outside of a Wi-Fi network. Students that use their personal mobile devices are able to access 
their academic information as frequent as possible because of convenience. These students are able to 
connect to the UJ academic sources from anywhere. Regular access to academic information can influence 
the learning experience of UJ IKM first year students, as they can perform course related tasks such as 
viewing their grades, completing assessments, accessing databases to complete and upload research 
reports etc.  
 

                                                           
1
See Figure 4 
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Laptops and tablets had less problems with accessing and managing of academic information as they 
were better equipped and more compatible with the tools and applications needed.The evidence from the 
collected data proves that the access and management of academic information is highly dependent on 
the type mobile devices and software features they are equipped with. According to Biddulph (2011) the 
common problems associated with the use of mobile devices include mobile device’s performance of 
multiple tasks which result in short battery life or limited features. Costs can also be considered as a 
factor which plays a role in the students not possessing mobile devices that support their learning during 
lectures. UJ has considered the fact that cost can be an influence on students not purchasing mobile 
devices. 
 
Some students found that the settings for the UJ Wi-Fi connectivity were problematic and led to students 
seeking assistance. Students being unable to connect to the UJ Wi-Fi can prohibit the inherent advantages 
of using mobile devices in education. First year IKM students experiencing this challengehad to report to 
the Information Communications Services (ICS) department for help with this matter.  As stated earlier, 
mobile devices are used for various reasons and evidence from the collected data has illustrated that 
more students prefer using their mobile devices to view their emails compared to accessing academic 
course content. Accessing academic course content came in second place,while others mostly used their 
devices for academic purposessuch as uploading research reports, communicating with peers, lecturers 
and tutors and complete assessments. The least selected option with 6% was for the collaboration with 
lecturers and peers. This result illustrates the lack of increased communication, which is a known 
advantage in the learning process. Two of the biggest challenges that IKM students stated that they are 
faced with include being connected to the Internet but the Internet being slow and the Wi-Fi not working 
from time to time, which forces students to find alternatives of accessing and managing their academic 
information. According to Allen (2011) even though mobile devices have their own benefits and 
challenges, educational experts view the usage of mobile devices as motivation to the students. 
Furthermore, the mobile devices contribute by equipping the students with great tools and wealth of 
knowledge (Allen, 2011).  
 
5. Conclusion and recommendations  
 
The use of technology in education is better accepted, as people are incorporating more technology into 
their daily lives. Dependency on the Internet is a common phenomenon especially in the developing and 
developed world. The move to mobile connectivity and online course content seems inevitable and such 
steps to ensure this move have been taken by the University of Johannesburg. Results do prove to be 
promising showing a large number of UJ IKM first year students using their mobile devices to engage with 
peers, access academic content as well as conduct other social activities. Adaption to the technology 
seems relatively seamless with a few problems experienced by the students such as Wi-Fi connection 
issues, Wi-Fi network stability and battery life of the mobile devices. Lectures teaching Information 
Management first year students should be encourage to incorporate more online content and tools to 
stimulate online interaction amongst the students. The class attendance does appear to be a challenge, as 
it is difficult to engage with students who do not come to class, even if they can connect online (the value 
of class attendance is often overlooked). All IKM first year students should own devices, preferably 
devices that do not limit their use of the online tools and applications, this will ensure a level playing field 
for all UJ IKM first year students. 
 
Based on the nature and methods used to conduct the research there are some evident limitations. The 
number of students that attended the class was the minority so it remains difficult to generalize the 
findings amongst all UJ IKM first year students. The use of a questionnaire is not suitable for finding 
detailed depth on a particular subject, and can only touch on selected topics and concerns determined by 
the researchers. Future research could be conducted over an extended period. This longitudinal approach 
may lead to greater trend discovery and more reliable generalisation. For lecturers and administrators it 
remains important to monitor the usage of technology in the classroom to ensure students are getting 
engaging learning experience that will ultimately improve their understanding and academic 
performance. It remains a challenge to quantify the true value these mobile devices bring to the learning 
experience of the students; however findings suggest that they have been adopted as a tool that assists 
them in their learning process. 
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Abstract: The approach we propose in this paper is part of the optimization of learner performances in 
the e-learning environment. It concerns more specifically the detection and remediation of learning 
difficulties which are related to factors of language, reasoning and memory. To achieve our goal, we have 
based our work on two intelligent agents: Detector Agent (DA) which role is the identification of the 
problems of learners during their learning process and Rectifier Agent (RA) which remedies the 
difficulties detected by DA using parallel formations. In this paper, we focus on modeling the work of both 
DA and RA agents, while remaining able to validate it in a more elaborate version. 
 
Keywords: e-learning; learner's performances; optimization; detector agent; rectifier agent 

 
1. Introduction 
 
Buoyed by the growth of Information and Communications Technology (ICT), e-learning is a form of 
online education which is considered as a substitute or an essential complement to traditional learning. It 
has become a valuable and promising teaching method providing learners with a range of benefits. 
Among them: independent learning, individualized training path, educational content adaptation and 
guiding learners. But despite all these advantages it offers, it is indisputable that learners who suffer from 
language difficulties, memory vulnerability and gap reasoning fail in their training regardless of the 
quality of the monitored learning process. In this context, the first target of our research is to detect these 
difficulties that cause the failure and dropping of online learners and improve it with parallel training to 
the essential training. In Section 2 we present some works that have confirmed the importance of the 
factors of language, memorizing and reasoning in learning. Section 3 describes these factors and presents 
the aim of this paper. In Section 4 we describe the operation of agents defined in our approach. In Section 
5 we give a conclusion and some perspectives for future directions. 
 
2. Literature Review 
 
In the field of neuropsychology and in the traditional teaching environment, learning difficulties have 
taken an increasing interest significant. The researches developed in this direction have resulted to 
contributions we can not overlook. We cite as examples: 

 The work of (Clemence, 2005) that indicated the place and the impact of memory on learning and 
proposed some methods to improve the act of memorizing. 

 The work (Lieury, 1992) has shown that memory plays the main role in academic success. 
 The work of (Bautier, 2001) stated that the language proficiency plays a decisive role in academic 

success. 
 The work of (Bessonnat, 1998) confirmed therole of language in all school subjects. 
 The work of (Cèbe, Goigauxand Thomazet, 2003) proposed a construction method of summaries 

promoting understanding and memory organization of the information acquired. 
 The work of (Escorcia, 2010) unveiled the influence of metacognitive processes on student 

performance as regards the writhing. 
 
To our knowledge, most of the existing works in the literature treat learning disabilities among learners 
in face to face i.e. learners who follow traditional education. In this mode of learning, the teacher can 
detect the difficulties of his learners and remedy by itself or ask the persons responsible. But when we 
move to a virtual learning mode, learners build their knowledge without an accompanying observer 
(teacher). The question we are interested in here is to know how we can detect and relieve those learning 
difficulties. 
 
Problematic: It is clear that e-learning has emeritus potentials and sophisticated solutions which 
contribute to ensuring the success of learners. The adaptation of educational content to the peculiarities 
and to the level of knowledge of the learner is one among the proposed solutions.However, this 
adaptation is proportional to the pedagogical goal of training; it does not take into account cognitive 
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difficulties that may hinder its success. The figure below is given as an indication to clarify the key factors 
to the success of learners. In case they lack control those factors can limit their performance and their 
degree of desired acquisition (La communication, s.d.). 
 
Fig. 1: Communication filters 

 
 
In this context we have focused on identifying learners' skills linked to these three filters (language 
filterwhichfacilitates understanding and communication between stakeholders, memory and reasoning 
filters which includes the comprehension and interpretation) and their influence on the adequacy 
between what is said or written and what is understood and retained. The following subsections are 
intended to define the concept of these filters. 
 

1) Language proficiency: The language skills cover all the skills that allow the persons to express 
themselves in their mother tongue or in a foreign language; those skills are grouped according to 
the major functions "Read", "Write", "Speak" and "Hear"(Compétences linguistiques, s.d.). The 
language competence and language proficiency are essentialto improve the semantic 
understanding of the learner. Without them, he is not able to extract the meaning of the learning 
unit. 

2) Memorization: “ The memorization is a function of memory by which knowledge and acquisitions 
are recorded and stored then they are recovered and restored when it is needed, either in an 
automatic way or using mnemonic or methodical procedures: Efforts, tests, exercises, etc. ” 
(Mémorisation, s.d.). It is therefore essential since it allows the recall of learned information. 
Without memorizing or with deficits in its functioning, the acquired knowledge evaporates and is 
lost and finally the learner fails in its training. 

3) Reasoning: The reasoning is a cognitive ability which can be identified by understanding, 
judgment, persuasion and knowledge extraction skills. This ability is critical to the analysis, 
interpretation and determination of the appropriate solution to any problem (Raisonnement, s.d.). 
The learners who do not have this ability or do not know how to use it, they do not benefit from 
their training since they can not apply the acquired knowledge in solving the problems posed. 

 
In the absence of these factors, the learner is unable to recover the acquired knowledge, to understand 
the meaning of learning units and analyze the context of the problematic.This leads to failure in the 
formative or summative evaluation and finally the non-mitigating the objective of the training. 
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Goals: To perfect the acquisitions of the learner, and be sure he can attain through his objective training 
goal, we chose an approach of detection- remediation, which enables both the detection of difficulties 
related to previously defined factors and its remediation by parallel formations. This work is done by two 
independent and dynamic agents acting as a neuropsychologist and enabling the detection and 
remediation of the weaknesses of the learner that are related to the factors described above. The first 
agent is called Detector Agent (DA). Its mission is double; it detects and identifies the difficulties that 
signal potential learning disabilities, and informs the second agent calledthe Rectifier Agent (RA) by 
sending a message specifying the vulnerabilities of the learner. This second agent's role is to remedy the 
weaknesses of the learner by offering parallel training to its primary training. 
 
Optimization Approach Of The Learner Performance Based On Intelligent Agents: The agent 
paradigm has been adopted in many approaches addressing issues related to the field of e-learning. 
Among the problems in this field,we can mention, improving education through a disruptor Agent in an 
Intelligent Tutorial System (ITS) (Piché, Frassson and Aimeur, 1997), Learning time planning in a 
distance learning system using intelligent agents (Kamsa et al., 2015), integrating motivation and culture 
of the learner in the ITS by the development of a multi-agent system prototype that is motivational and 
culturally aware (Blanchard, 2007), adaptation of learnings content to the needs and styles of the learners 
using intelligent agents (Chellatamilan and Suresh, 2011), etc. The problems are innumerable and the 
number of the produced contributions is proportional, even larger. In this context, we focus our efforts on 
this evolving concept by applying it to improve the learning performance its. This bonus is implemented 
by the diagnosis of the weaknesses of the learner and improvement with parallel training to its identified 
weaknesses. The following figure provides a brief description of our approach and the features it 
includes. 
 
Fig. 2: Approach of the detection and the remediation of vulnerabilities of online learners 

 
The proposed approach to the learner's performance optimization is shown in Figure 3. It provides 
general idea on the detection and remediation of vulnerabilities of the learner. In this perspective two 
agents are involved: the detector agent that identifies the degree of mastery of the factors essential to 
learning and rectifier agent that handles address the failures of the learner and tends towards optimizing 
its level of assimilation. 
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The DA Detector Agent concept: Our approach is based on the concept of DA Detector Agent. This is an 
assistant agent that has the specificity of extracting vulnerabilities which can hamper and clutter the 
learning and its success. This extraction must be done automatically, either after the observation of the 
learner’s behavior and the interpretation of the results of any evaluations performed, either from its 
profile if he/she has indicated its weaknesses during registration. 
 
Fig. 3: Activity diagram of DA agent 

 
 
The given diagram in the Figure shows the operation of the DA agent dealing with the learner’s 
vulnerabilities. The main objective of DA is to collect the necessary data to improve the level of the 
learner, namely any existing information that can contribute to good decision making regarding 
weaknesses. The decision will be sent to the RA agent, if DA has identified gaps, otherwise it will put to 
rest. 
 
Interpretation of learning factors: To achieve our goals, each time the learner completes a learning unit 
we propose him an evaluation test either formative or summative to collect not only informations about 
his level of knowledge acquisition but also informations on learning factors. This test should contain a set 
of questions in order to vary the type of information collected (closed and oriented questions that contain 
dates, proper names or events, question of decoding and comprehension, open questions to which we will 
respond immediately with a self-explanation or interpretation, synthesis questions, etc.). Each question 
includes a portion constituting the question text and a set of multiple choice answers. Besides the text of 
the response, the content and form of responses varies. For instance we can vary the syntactic form of 
questions, diversify the vocabulary used, and introduce the inferences: anaphors, elaborative inferences, 
logical and pragmatic, etc. Also every response includes a justification text in order to identify the level of 
understanding and analysis of the learner. It is possible to have the same answer with different 
justifications. Figure 4 provides an overview of a question we can make available to the learner 
(OPENCLASSROOMS, s.d.). 
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Fig. 4: Question example 

 
 
Fig. 4: Activity diagram of RA agent 

 
 
The RA Rectifier Agent concept: Once the difficulties of the learner are detected, we can send them to 
the RA Rectifier Agent to use them to make decisions and good choices of trainings that will be proposed 
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to the learner in parallel with its ultimate training. These courses must be differentiated compared to the 
main training and must be flexible and attractive to motivate and ensure the active participation of the 
learner because is in most cases, he is unconscious of his incompetences, and our goal is to make him 
conscious and competent in a positive way. That is why the RA selects appropriate and customized 
training that rectifies the difficulties of the learner by games such as educational games training games 
memory and clinical reasoning etc. Similarly to the other agent and as shown in the figure 5, RA is 
responsible for analyzing the message received from DA to query the database of distance education 
platform so to select the appropriate training or training that meets the needs of the learner. 
 
3. Conclusion 
 
In this paper, we presented an approach based on intelligent agents for an automatic detection and 
dynamic remediation to learning difficulties of online learners. The objective is to develop a solution for 
detecting and improving learner’s weaknesses using a remote training system by offering him a parallel 
training that can optimize the performances necessary for learning. In our future work, we will achieve 
and improve our approach of online learning performance based on other factors and other intelligent 
agents which can automate the system for requirements collected more efficiently. 
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Abstract: The adaptive systems e-learning are platforms of remote training, that present a flexible and 
personalized content.Their purpose is to reduce blockages learners and provide personalized content, 
tailored to their cognitive profiles. However Regarding the evolution of the capacities of learners during 
the training, the content can be not adapted more to its needs. Our objective is to conceive a system that 
ensures dynamic contents and follows the changes of learner profile in order to provide individual 
learning path for each learner. With this intention, we used ant colony algorithm to direct learner in its 
course, and to ensure contents more adapted to the updates of his profile. 
 
Keywords: adaptive e-learning; updates learner profile; ant colony algorithm, learning path 

 
1. Introduction 
 
Due to the growth of new technologies of information and communication and their integration into the 
training, several distance learning environments have emerged and orientation towards e-learning has 
become essential, especially with the emergence of adaptive learning systems, which are personalization 
environments of the process of learning based on the different educational settings, such as the task 
sequence, the difficulty of the task, the time and the feedback type...The quality of the educational service 
depends on the ability of these new learning approaches provided to learners, content and learning paths 
adapted to their needs. However the major challenge of adaptive systems is to provide a flexible 
educational content which changes according to the evolution of learner’s skills, especially when 
educational content is no longer adapted to the learner's abilities(Elghibari, Elouahbi, Elkhoukhi, Chehbi, 
&Kamsa, 2015). Our approach is to design an adaptive e-learning system that adjusts the learning process 
based on changes of learner profile; we propose to work with the Ant ColonyOptimization (ACO), given 
the robustness of this algorithm to solve complex problems. The paper is structured as follows. Section II 
includes a brief presentation of the related work in the field of adoption of adaptationproblems in e-
learning systems. Section 3 explains the proposed model and describes the role of the ACO algorithm in 
the adaptation of the system. Finally, Section 5 summarizes the conclusion and extensions of the future e-
learning system. 
 
2. Literature Review  
 
With the increase in the number of distance education systems, several problems have submerged, such 
as adaptation of path learning and inconsistencies of courses against the cognitive abilities of 
learners(Elouahbi, 2005).The proposed systems are designed to have better combination of methods and 
e-learning materials to suit the specific learning needs of each learner. Several researchhas been done in 
this context as: Elouahbi, Bouzidi, Abghour, and Nassir (2012) proposed an approach based on the 
SmartGraph to customize the educational path according to the needs of each learner, it is a model of 
educational content according to the variety of learner needs. The SmartGraph is a graph where nodes 
represent learning units and arcs represent the educational constraints between units. Pandey, Sahu, 
Tayagi and Dwivedi (2013)proposed a model of an e-learning system based on autonomy of intelligent 
agents to detect learning style and preferences, in order to design the most performing educational path 
and adapted to learners’ requirements. The research work of Daomin (2013) revealed MAELITS platform 
which describes a combination of multi intelligent agents to solve the incompatibility between the degree 
of difficulty of teaching resources and cognitive skills of learners. In this combination, four types of agents 
have been proposed and working together namely, one saves the preferences and personal information, 
the other follows the students’ activities and others assist and guide the learner to adapt his environment 
learning.  

 
BhaskaranandSwaminathan (2014) proposed an adaptive and robust system against intermittent 
connections. The system uses three types of agents: the first is in continuous interaction with the student 
to get the maximum information (learning style, preferences), the second agent classifies the learners by 
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their score obtained in the test, and the third agent is working with others to ensure the updates and 
saves the changes both in the local version and system server. Viet andSi (2006) proposed an adaptive 
system named ACGs which creates adaptive courses for each learner according to his learning styles, 
ability and test assessment. The ACG system is based on intelligent agents in order to build an efficient 
adaptive path. The research work of Dung andFlorea (2011) identified architecture for personalized 
multi-agent e-learning system. The proposed system provides to the learner personal assistants, in order 
to accomplish their learning activities according to their preferences, learning styles and level knowledge. 
Kidney, Cummings and Boehm(2007) identified eight criteria to ensure good quality of e-learning 
courses, namely instructional design, web development, publishing, usability and accessibility, 
maintenance, copyright, the impact of the infrastructure, and content. The purpose of 
HatipogluandTosun(2012) was to develop an e-book model that can be prepared and updated easily. The 
main objective was to reduce in the one hand the instructors and content developers, and on the other 
hand to minimize time and labor. 
 
Chaouni, GharbiandBellajkih(2013) proposed a system ACAEL (Ant Colony Adaptive E-Learning) 
constitutes of three parts. The first part defines the learner profile using multi-criteria evaluation (time 
spent in active consultation of teaching units, evaluation time, attempts number and finally the test 
score). The second part of ACAEL defines the sequence of teaching units using the ant colony algorithm. 
And the third part of ACEAL containsa satisfaction survey to get learners and trainers feedback, in order 
to improve course content and adaptive system. Zniber andCauvet(2005) have made a detailed study of 
adaptive systems behaviors which is essentially based on personalization of educational resources, and 
they have concluded that to ensure a learning path tailored tolearners needs, three types of knowledge 
must be regarded: knowledge about educational resources, knowledge of learners and knowledge of the 
learning process. The work of Sridi andBoukehila(2009)has shown the approach of script based on case-
based reasoning. This approach consists of using educational scenarios previously edited and executed to 
help designers authors to reuse previous experiences and adapt it according to their needs and learners 
needs. Bourbia, A. Seridi, Hadjeris and H. Seridi (2012)used ant colony algorithm to design an adaptive e-
learning platform, it has been modeled as graphs whose nodes represent the pedagogical elements 
(classes or exercises), and arcs represent navigation links between them. Each arc is a value describes 
itsimportance to teaching neighboring arcs. Students are represented by virtual agents (ants) using these 
links. 
 
Adaptive systems against adaptation problems 
 
adaptive systems: The adaptive hypermedia systems have become especially popular in the early 
1990s,they served access to information depending on user. These systems can be used in any field where 
applications should be used by people with different goals and knowledge (Jacquiot, 2006). An adaptive 
system is a system which automatically adapts in each moment, to the needs and habits of users. The 
mechanisms of monitoring ofusers behavior, allow knowing the needs of learners, depending on its 
environment, its psychological and knowledge. However, the quality of the educational service not only 
depends on the learner profile and the educational content, but also the learning process. These three 
criteria define the adaptation equation and customization of the course the learner. 
- Educational resources model: contains educational content at different levels of abstraction, and 
description of courses learners; 
- Learner profile model: describes the different types of learners linked to knowledge (preferences, 
cognitive abilities, learning styles ...) 
- Learning process model: specifies different levels in teaching process. Including learning activities 
implemented to achieve goals. 
 
The limits of some adaptive platforms: Once registered in the e-learning platform, learners must pass a 
global test in order to determine his cognitive level. The assessment test is a mixture of easy and difficult 
questions that allow system to guide learner to the appropriate level. We distinguish three levels: 

 Novice: learner is considered beginner if he gets less than 40% in the evaluation test. 
 Intermediate level: learner is classified in intermediate level if he gets a score between 41% and 

69% in evaluation test 
 Expert Level: the learner is classified expert if he gets more than 70% in the note of the 

comprehensive evaluation test. 
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The adaptation of educational content according to learners' needs cannot be assured in 100%,bya simple 
distribution of educational profiles in three levels. Indeed, this distribution reduces blockages of beginner 
learning infront of an expert content for example. However, this distribution may deflect the learner path 
without regarding the evolution of learner profile over time. Namely, the content is no longer suited to its 
needs after the acquirement of new skills and abilities. The quality of an adaptive educational system lies 
in the fact in educational resources that depend on the changes of knowledge and cognitive abilities of 
students. In particular, it must be a permanent adjustment between the educational resources and the 
learner profile, which generates a dynamic and flexible educational process.... 
 
Adaption of learning path by using ACO: The ACO algorithms are inspired from the behavior of ants or 
other species forming a super organism, and which constitute an optimization metaheuristics family. The 
colony has a number of fixed artificial ants and aims to collectively find good solutions for the problem to 
solve. The role of an ant is to build a solution, starting from an initial position related to the nature of the 
problem addressed. The goal is to get the solution that passes through the elements (steps) of the 
problem while causing a minimum cost and within the constraints defined (Roux, 2001). Our approach is 
to design an adaptive e-learning system using ACO algorithm, we chose to use this kind of algorithm seen 
his performance in solving the most complex problems. Our goal is to find the optimal path suited to each 
learner. It is considered that the educational content consists of multiple courses, each course is a 
succession of units, at the end of each unit the student must pass test that allows the system to evaluate 
acquired learner skills and judge his evolution, and this allows classifying himin new proper level adapted 
tohis needs at the end of each unit. 
 
Figure 5.  Model of learning process adapted to the changes in learner profile 

 
Our objective is to find the optimal path to a specific learner. This path is defined by a succession of 
educational units where learner can consult it unit by unit in a specific order. Each student is represented 
by an ant (see Figure1.), unit test represents the pheromone which directs the ant (learner) to the next 
unit after passing orientation test, and learning path is presented by the ant path which has graph 
structure.In fact learning path is a graph where each node represents an element of teaching (unit) and 
each arc isa navigation between two units in the same level, or in different levels. The ACO algorithm will 
propose a series of units during the progress of the learner. The course will be validated if only all units 
are validated with a score representing the average of all scores of unit tests. Orientation test is based on 
a set of criteria such as the score S, the time spent in understanding a unit Tc, evaluation timeTe and the 
number of attempts to validate the test Nt. We consider a function that takes these 
criteriaasparameters . 
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• If the result of function is less than 10%, the system intervenes by directing student to a lower level 

(intermediate, beginner). 
• If the result of function  is greater than 95%, system classifieslearnerin higher level (intermediate, 

expert). 
• Else if result is between the two values, the learner proceeds to the next unit in the same level. 
 
3. Conclusion 
 
In this paper, we proposed a model of an adaptive system that follows the changes of learner skills, and 
intervenes by adjusting the appropriate content. We used the ACO algorithm to guide the learner to the 
most optimal path.Our pheromone is the functionresult , which defines the new learner 

level. We are currently developing this function, also to ensure its effectivenesswe must evaluate and seek 
other parameters that influence on learner. 
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Abstract: This paper attempts to fill a gap in the existing literature in investigating the long-run 
relationship between Capital Account Liberalization (hereafter CAL) and economic growth in a panel of 
79 developed and developing countries during the period 1983-2013. Using recently developed panel 
econometric techniques of Westerlund and Edgerton (2008), the present paper takes into account 
structural breaks and cross-section dependence and regime shifts when analysing the CAL- growth nexus. 
We find, using the Fully Modified Ordinary Least Square (FMOLS) and the Dynamic Ordinary Least Square 
(DOLS), that CAL and economic growth are cointegrated and move together in the “long run”. We 
demonstrate that capital account liberalization boosts growth in advanced countries but slows it in 
developing and emerging countries. Overall, the results support CAL in developed, emerging and 
developing economies. 
 
Keywords: Capital Account Liberalization, Economic Growth, Panel Cointegration, Structural Breaks, Cross-
Section Dependence, FMOLS and DOLS 

 
1. Introduction  
 
The process of financial liberalization of the last few decades dramatically changed the economic 
architecture Worldwide. It is now widely accepted that restrictions and controls on inflows of external 
capital are a serious obstacle to development and economic growth. , In the 1980’s and 1990’s, several 
developed and developing countries liberalized their economies because financial liberalization helps to 
improve the functioning of financial systems, increasing the availability of funds, allowing cross-country 
risk diversification, promoting transparency and accountability and reducing adverse selection and moral 
hazard.  The relationship between CAL, the last sequence of the chronology of financial liberalisation, and 
its relation to economic growth has long been a topic of discussion in the literature. The empirical 
evidence on the effect of CAL on growth, however, is mixed at best.  As pointed by Eichengreen et al. 
(2011), the growth effects of CAL are an issue that will not go away. Many low, upper and middle 
countries have moved to relax and remove restrictions on capital flows. Regarding the effect of financial 
liberalization on economic growth Developing countries demonstrate more variation in their 
liberalization efforts compared to the advanced countries. Developing and emerging countries countries 
often lack the resources to develop their own technology and suffer from technical and institutional 
constraints to the accumulation of physical and human capital. Gehringer (2015) clearly show that total 
factor productivity growth was enhanced by financial integration. 
 
This positive effect of CAL is limited to countries with relatively well-developed financial systems, good 
accounting standards, strong creditor rights and rule of law and sound macroeconomic policies. Other 
scholars such as Demirguc-Kunt and Detragiache (1998), Daniel and Jones (2007), Kaminsky and 
Shmukler (2008), Demirgüç-Kunt et al. (2008) show a weak evidence of the positive effect of CAL on 
growth because financial globalization enhanced financial instability, exacerbates the adverse effects of 
negative shocks on economic growth and increased the likelihood of financial and banking crises. 
The motivation of the present paper is clear. Should countries attract more CAL to speed up their economi
c growth rates? To sum up, following research question is addressed in this paper is: Is there a long-run 
cointegrating relationship between CAL and economic growth? If so, does it depend on the level of 
financial development?  So, we analyses the long-run relationship between CAL and economic growth of 
79 countries covering the period from 1984 to 2013. Studies using traditional panel data provide 
ambiguous results because they neglect the presence of structural breaks. It is well-known that 
inappropriately omitting breaks can lead to misleading inference in time series testing. The importance of 
taking into account structural breaks when analyzing CAL and GDP can be confirmed by the fluctuations 
of nets inflows to host countries. Hence, the present study makes a substantial contribution to the existing 
literature by doing so in a panel framework. The most contribution of the present paper is the application 
of panel econometric techniques that consider both structural breaks and cross-sectional dependence to 
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provide more accurate and reliable results. The paper is organized as follows. Section 2 discusses related 
literature. Section 3 describes our data, empirical issues and presents our main results, whereas Section 4 
concludes 
 
Theoretical framework for capital account liberalization (CAL) and growth: Studies such as Eswar et 
al. (2007), Henry (2007), Butkiewicz and Yanikkaya (2008), Diamandis (2008), Carmignani (2008), 
Levchenko et al. (2009), Schindler et al. (2009), Choong et al. (2010), Vithessonthi and Tongurai (2012), 
Kunieda et al. (2014), Feeny et al. (2014), Almfraji and Almsafir (2014), Delgado et al. (2014), Gehringer 
(2015) find a strong support for the growth-enhancing hypothesis due in part to the potential welfare-
enhancing effects for developing and emerging countries. Gehringer (2013) suggest that financial 
liberalization occurred in the EU influenced economic growth, and its main sources, i.e. total factor 
productivity (TFP) and capital accumulation. For Kunieda et al. (2014), CAL leads to a higher growth rate, 
and if government corruption is highly prevalent, CAL leads to a lower growth rate. The removal of capital 
controls was behind the emergence of new investors in emerging economies (Carmignani 2008). Hagen 
and Zhang (2008) confirm that financial openness facilitates capital flows contributions and increases 
production efficiency. Edwards (2004) noted that degree of capital mobility has increased significantly 
between 1970 and 2000 in all regions. In the last 25 years, this liberalization has gradually increased. 
Bekaert and al. (2005) showed that capital liberalization provided an opportunity for foreign investors to 
invest in domestic securities which led to an increase of 1% in economic growth. 
 
Bussiere and Fratzscher (2008) examined 45 countries, including 12 in Asia and 8 in Latin America, over 
the period 1980-2002, and concluded that opening capital account increased economic growth by 1.5% 
during the first five years. Empirical investigations of Eswar et al. (2007) of industrial and non-industrial 
countries pointed to the existence of a positive correlation between current account balances and growth 
in industrialized countries, but they found no evidence that an increase in foreign capital inflows directly 
amplified growth. Joyce and Nabar (2009) agreed that foreign direct investments (FDI) are an additional 
source of domestic Investments. Schindler et al. (2009) confirmed that CAL had a long-term effect on 
capital account components, including FDI and portfolio investments (PI). Therefore, this had contributed 
to a high economic growth through direct effects in terms of job creation dynamics and technology 
transfer and indirect effects (spillover effects) on long-term productivity. Dhingra (2005) confirmed that 
FDIs and PIs supported economic growth at a rate of 1.4%. The results of the study of 51 developed and 
developing countries between 1988 and 2002 by Choong et al. (2010) indicated that FDIs had a positive 
impact, while PIs had a negative impact on growth. The authors also concluded that the negative effect of 
private capital flows might become positive if the stock market reached a certain threshold of 
development. 
 
Butkiewicz and Yanikkaya (2008) conducted a study on a panel of 114 developed and developing 
countries over the period from 1970 to 1997, which aimed at understanding the contribution of CAL to 
Economic Growth, and concluded that capital entry, especially FDIs, started the process of development 
and growth in all countries. The second contribution of the study was that countries receiving large FDIs 
and PIs inflows would achieve rapid growth. Rodrik (1998) and Klein and Olivei (2008) support the idea 
that a country that does not impose restrictions on capital flows is more likely to achieve rapid growth 
than one which is closed. International financial integration makes domestic financial systems highly 
dynamic with a very intense competitiveness and an importation of financial services that generate 
positive effects on growth (Klein and Olivei 2008). The study of Butkiewicz and Yanikkaya (2008), 
covering the period (1970-1997) on a panel of 100 developed and developing countries, indicates that 
openness has a favorable long-term effect on growth in developed countries. They show also that 
restrictions on capital movements reduce the benefits of FDIs for growth in developing countries. Thus, 
economies characterized by higher long-term capital flows tend to grow faster. Using the Autoregressive 
Distributed Lag model, Shahbaz et al. (2008) conclude that opening of capital account promotes long-
term growth through improvement in investment activities, resulting from the development of the 
financial sector. 
 
Empirical study: The empirical relationship between capital account liberalisation and economic growth 
is stronger than what the theoretical literature admits. In this study, our approach is wider since we 
consider the presence of multiple structural changes that might be affecting the series. Furthermore, we 
tackle the issue of cross-section dependence when computing panel databased statistics.   
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Data and model: The data set is a panel of 79 countries spanning the period 1984-2013.  We believe that 
the sample period is too large to catch the effect of capital account liberalization (CAL) on economic 
growth.  Referring to Chien-Chiang and Chun-Ping (2009), the model to estimate is as follow: 

itiiit tGDP  + CAL  +FDEV itiiti
 

Where 1, ,i N   for each country in the panel, 1, ,t T   denotes the time period and ( )  denotes 

the stochastic error term. The parameters i  and i  allow for the possibility of country-specific fixed 

effect and deterministic trend, respectively. GDP is the natural logarithm of per capita real Gross 
Domestic Product.  
FDEV is financial development and measured by Liquid liabilities (LL) and private credit (PC).  
LL is the ratio of liquid liabilities to GDP, calculated using the following deflation method: {(0.5)*(Ft/P_et 
+ Ft-1/P_et-1)}/(GDPt/P_at) where F is liquid liabilities, P_e is end-of period CPI, and P_a is average 
annual CPI.  
 
PC is private credit by deposit money banks and other financial institutions to GDP, calculated using the 
following deflation method:  {(0.5)*(Ft/P_et + Ft-1/P_et-1)}/(GDPt/P_at) where F is credit to the private 
sector, P_e is end-of period CPI, and P_a is average annual CPI.  CAL is the indicator of capital account 
liberalization measured by: CAL 1: “Foreign direct investment, Net FDI inflows as a percentage of host 
country GDP” and CAL 2:  “Portfolio investment (% of GDP)”.  GDP and different measures of CAL are 
obtained from the World Bank (World Development Indicators) and the two measures of financial 
development are taken from the Financial Structure Database.  
 
Panel unit root tests: The traditional panel unit root tests such as Levine, Lin and Chu, Im, Pesaran and 
Shin, Breitung, ADF-Fisher, PP-Fisher and Hadri are failure due to the omission of structural breaks. Thus, 
the consideration of structural breaks and, additionally, cross-section dependence like the test of Bai and 
Carrion-i-Silvestre (2009) should provide more reliable results. Table 1 provides the results of the first 
generation (without structural breaks and cross-section dependence) and table 2 presents the results of 
the second generation (with structural breaks and cross-section dependence) of panel unit root tests. In 
Levine, Lin and Chu (LLC), Im, Pesaran and Shin (IPS), Breitung, ADF Fisher, PP Fisher and Hadri tests, the 
first difference gives conclusive evidence of panel unit root. We conclude that all variables used in this 
study are integrated of order one. Bai and Carrion-i-Silvestre (2009) test confirm the finding of non-
stationarity in the variables. The null hypothesis of a unit root cannot be rejected for all tests in the model 
without any break, with a break in the mean and with a break in the trend. 
 
Panel Co-integration tests: The second step of our empirical work involves investigating the long-run 
relationship between CAL and growth using the panel cointegration technique due to Pedroni (1999, 
2004) and Westerlund and Edgerton (2008). The results are reported in tables 3 and 4.  The Pedroni test 
suggests evidence for a long-run equilibrium relationship between CAL and economic growth because the 
P-values are larger than 5%. The Westerlund and Edgerton test indicates that for both statistics  NZ  

and 

 NZ  reveal evidence in favor of a long-run relationship between CAL, measured by FDI and IP, and 

growth when allowing for breaks in the level and the slope of this relationship. 
 
The FMOLS and DOLS estimations: In view of the fact that the OLS estimator is a biased and 
inconsistent estimator when applied to cointegrated panels, we estimate the long-run structural 
coefficients by using the fully modified OLS (FMOLS) procedure developed by Pedroni (1999) to generate 
consistent estimates and the dynamic OLS (DOLS) approach developed by Stock and Watson (1993). The 
results are reported in table 5. The coefficient on CAL, measured by CAL1 and CAL2, is positive and 
respectively statistically significant at the level of 1% across all regressions. There is a persistent positive 
long-run correlation between capital account liberalization and national income. CAL can amplify 
economic growth, which is consistent with our theoretical predictions. This implies a strong, positive 
long-run relation between the levels of foreign direct and portfolio investments and growth. Flows of 
investments provide a number of benefits that enhance growth for all countries. FDI should, therefore, be 
an attractive source of development financing for all countries because Host developing countries have 
access to advanced technologies, management practices, entrepreneurship, research and development - 
that are important for income. Overall, long-term growth in host countries is determined by flows of CAL. 
Findings indicates that countries receiving more foreign direct and portfolio inflows tend to grow faster. 
This result is quite consistent with some of the studies, such as Eswar et al. (2007), Butkiewicz and 
Yanikkaya (2008), Diamandis (2008), Levchenko et al. (2009), Schindler et al. (2009), Choong et al. 
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(2010), Vithessonthi and Tongurai (2012), Kunieda et al. (2014), Feeny et al. (2014), Almfraji and 
Almsafir (2014), Delgado et al. (2014) that conclude, that CAL exerts positive effects on the host country’s 
economic growth. 
 
Robustness checks: Interpreting these results for all countries, we found that this panel neglected the 
economic and financial characteristics of the sample countries. To test whether CAL affects growth in 
advanced and emerging and developing countries differently, we estimate the model for the separate 
groups of countries (27 OECD countries and 52 Non-OECD countries) in order to solve for bias of 
heterogeneity. Consequently, it would be interesting to examine empirically whether the long-run effect 
of CAL on growth differs across countries. For the same equation, we estimate the long-run structural 
coefficients by using the FMOLS and the DOLS methods for the two sub-groups.  The estimates in tables 6 
and 7 provide evidence of the growth effects of CAL. Results support capital account liberalization, 
especially for developed countries; the benefits of capital inflows, especially foreign direct investment 
(FDI) and portfolio investment (PI), are reduced in developing countries that control capital flows. This 
outcome is consistent with Edwards (2001) that finds that capital account liberalization boosts growth in 
developed countries but slows it in developing countries. Delgado et al. (2014) explains this result by the 
high level of corruption in developing countries. They outlines in a study, containing 60 non-OECD 
countries over the period 1985–2002, that corruption sands the wheels by reducing the social returns to 
FDI in these countries.  
 
Other explanation is that financial markets have been liberalized dramatically in many developing 
countries and the crises of the 1990s in Asia and Latin America have re-ignited the debate on the effects 
of CAL on growth. Many studies in the banking crises literature pointed to CAL as one of the main causes 
for the occurrence of crises, especially in developing and emerging countries. As a result CAL was 
associated with greater incidence of crises and this brought an intense debate about the negative 
consequences of free capital movements and a huge destruction of economic activity. There is also no 
evidence that host countries need to attain a threshold level of financial development to benefit from CAL. 
All coefficients of financial development for advanced countries are statistically significant at the level of 
1%. This finding is robust with Hermes and Lensink (2003), Choong et al. (2010), Eichengreen et al. 
(2011). Our results support the hypothesis that CAL increases growth only when a threshold level of 
financial development has been attained.  It is argued that the existence of a well-functioning financial 
sector will assist the efficient allocation of capital, the  mobilization of savings, the provision of vehicles 
for trading, the pooling and diversifying risk, the lowering of cost of gathering and processing information 
and the increase of specialization in production. Overall, we argue that, after controlling for cross-section 
dependence and deterministic trends and breaks in trade integration, the CAL appears to generate higher 
effects in advanced than emerging and developing. 
 
2. Conclusion 
 
The last decade has seen several important advances in the empirical literature of capital account 
liberalization.  CAL plays a central role in stimulating growth for all countries. This paper investigates 
whether CAL relate to economic growth in 79 countries. We find that in the long-run CAL is associated 
with more growth for all countries. FDI and IP are generally thought to be an important factor of 
economic growth and development in developing countries. With our results in mind, some future 
research questions suggest themselves: This research can be extended by introducing other alternatives 
of CAL and introducing measures of institutions and governance. Given the vital role and the importance 
of CAL on growth, all countries must strengthen institutions quality to attract more foreign direct and 
portfolio investments. In countries with good institutions (Political stability, maintenance of rule of law) 
and less level of corruption, CAL leads to a higher growth rate and in countries if institutions are bad and 
corruption is highly prevalent, CAL leads to a lower growth rate.  
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Table 1: Panel unit root tests without structural breaks and cross-section dependence 
  GDP PC LL CAL1 CAL2 

Level f-diff Level f-diff level f-diff Level f-diff Level f-diff 
                              H0 : Unit root (assumes common unit root process) 
 
LLC 
Stat 

 
2.191 
 
0.9858 
 

 
-16.642 
 
0.000 
 

 
-716.53 
 
0.000 
 

 
-24.635 
 
0.000 
 

 
-6211.9 
 

-30.439 -12.70 -38.44 -13.31 -27.16 

0.000 
 

0.000 
 

0.000 
 

0.000 
 

0.000 
 

0.000 
 

Breitung 
t-stat 

11.202 
 

-2.835 2.675 -18.117 -2.583 -22.849 -11.536 -3.241 -7.21 -13.51 

1.000 0.0023 0.996 0.000 0.004 0.000 0.000 0.000 0.000 0.000 
H0 : Unit root (assumes individual unit root process) 
IPS 
W-stat 

7.704 -17.719 -107.41 -26.625 -947.80 -31.012 -11.109 -42.789 -13.95 -30.73 
 

1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 

Maddala-
Wu ADF 

Fisher  

101.22 623.81 449.09 888.93 447.37 1227.81 389.20 1521.97 319.10 878.56 
 
0.999 

 
0.000 
 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

Maddala-
Wu PP 

Fisher  

143.09 770.18 97.478 1728.43 171.70 1690.46 439.515 6121.96 795.72 4568.18 
 
0.762 

 
0.000 

 
1.000 

 
0.000 

 
0.0718 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

 
0.000 

H0 : No unit root (assumes common unit root process) 

Hadri 
Z-stat 

18.028 11.920 19.99 1.023 10.075 83.175 12.124 13.323 5.487 9.283 
 

0.000 0.000 0.000 0.153 0.000 0.000 0.000 0.000 0.000 0.000 

 
Probabilities for the Fisher-type tests are computed using an asymptotic Chi-square distribution. All other 
tests assume asymptotic normality. The choice of lag levels for the Breitung, IPS and Fisher-ADF test are 
determined by empirical realisations of the Schwarz Information Criterion. The LLC and Fisher-PP tests were 
computed using the Bartlett kernel with automatic bandwidth. 
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Table 2: Panel unit root test with structural breaks and cross-section dependence 
Test of Bai and Carrion-i-Silvestre (2009) 

Variables  GDP PC LL CAL1 CAL2 

Constant and 
trend 

Z=0.46 
P=31.25 
Pm=-1.22 
 

Z=0.51 
P=32.24 
Pm=1.24 
 

Z=0.49 
P=30.29 
Pm=1.21 
 

Z=0.53 
P=30.27 
Pm=-1.21 
 

Z=0.51 
P=30.48 
Pm=-1.23 
 

Mean shift  

Z=0.33 
P=38.23 
Pm=-0.79 
 

Z=-0.76 
P=38.21 
Pm=-0.80 
 

Z=-0.71 
P=37.24 
Pm=-0.82 
 

Z=0.29 
P=36.23 
Pm=-0.78 
 

Z=0.25 
P=36.56 
Pm=-0.74 
 

Trend shift 

Z=0.21 
P=42.32 
Pm=-0.18 
 

Z=-1.04 
P=44.41 
Pm=0.16 
 

Z=-1.02 
P=44.32 
Pm=0.15 
 

Z=0.17 
P=45.25 
Pm=-0.19 
 

       Z=0.24 
P=46.20 
Pm=-0.17 

 
The 1%, 5% and 10% critical values for the standard normal distributed Z and Pm statistics are 2.326, 1.645 
and 1.282, while the critical values for the chi-squared distributed P statistic are 71.201, 62.830 and 58.641, 
respectively. The number of common factors are estimated using the panel Bayesian information criterion 
proposed by Bai and Ng (2002).

 
 
Table 3: Panel Co-integration test without dependencies and structural breaks Test of Pedroni 
(1999, 2004) 
 (1) (2) (3) (4) 

W
it

h
in

 G
ro

u
p

 

Panel v-stat 
 

1.748 
(0.040) 

1.34 
(0.088) 

0.9376 
(0.174) 

1.539 
(0.061) 

Panel rho-stat 
 

4.303 
(1.000) 

5.008 
(1.000) 

3.941 
(1.000) 

4.120 
(1.000) 

Panel pp-stat 
 

2.540 
(0.994) 

4.268 
(1.000) 

3.099 
(0.999) 

3.322 
(0.999) 

Panel-      ADF-
stat 

1.197 
(0.884) 

2.652 
(0.996) 

-0.397 
(0.345) 

1.203 
(0.885) 

B
et

w
ee

n
 G

ro
u

p
 

Group rho-stat 
 

6.461 
(1.000) 

6.299 
(1.000) 

5.338 
(1.000) 

6.009 
(1.000) 

Group-pp-stat 
 

4.146 
(1.000) 

4.165 
(1.000) 

3.157 
(0.999) 

4.732 
(1.000) 

Group     ADF-
stat 

0.565 
(0.714) 

2.065 
(0.980) 

0.665 
(0.747) 

2.044 
(0.979) 

(1) GDP = f {PC, CAL1}, (2) GDP = f {LL, CAL1}, (3) GDP = f {PC, CAL2} and (4) GDP = f {LL, CAL2} 
The null hypothesis is that the variables are not cointegrated. Under the null hypothesis, all the statistics are 
distributed as standard normal distributions. The finite sample distribution for the seven statistics has been 
tabulated in Pedroni (2004). The P-values are in parentheses.  
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Table 4: Panel Co-integration test with dependencies and structural breaks 
Test of Westerlund and Edgerton (2008) 
 (1) (2) (3) (4) 
Model  NZ   NZ   NZ   NZ   NZ   NZ   NZ   NZ  

No break 
 

-
11.421
** 

-
21.335
** 

-
4.223**
* 

-
1.592**
* 

-
6.544**
* 

-
2.358**
* 

-
10.275
** 

-
19.224
** 

Mean shift 
 

-
7.254** 

-
16.156
** 

-2.211* -1.488* -
3.584** 

-
1.264** 

-
6.347** 

-
5.658** 

Regime shift 
 

-
2.441**
* 

-
1.688**
* 

-
2.612**
* 

-
1.754**
* 

-
3.578** 

-
2.369** 

-
5.656** 

-
4.257** 

 (1) GDP = f {PC, CAL1}, (2) GDP = f {LL, CAL1}, (3) GDP = f {PC, CAL2} and (4) GDP = f {LL, CAL2} 
The test of Westerlund and Edgerton is implemented using the Campbell and Perron (1991) automatic 
procedure to select the lag length. We use three breaks, which are determined by grid search at the 
minimum of the sum of squared residuals. The P-values are for a one-sided test based on the normal 
distribution. The LM-based test statistics  NZ and  NZ are normal distributed. The number of common 

factors is determined by means of the information criterion proposed by Bai and Ng (2004) and the 
maximum number is set to 5. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level. 
 
Table 5: Long-run estimates: All countries Dependent variable is Economic Growth 

Variables 
FMOLS DOLS 
(1) (2) (3) (4) (1) (2) (3) (4) 

PC 
 

-2.2E-05 
(-0.472) 

 0.0096*** 
(7.868) 

 -4.4E-05 
(-1.104) 

 0.0053*** 
(7.374) 

 

LL 
 

 -1.6E-06 
(-0.062) 

 4.7E-06 
(0.205) 

 -2.1E-05 
(-0.682) 

 1.31E-05 
(0.398) 

CAL1 
 

0.0115**
* 
(5.276) 

0.0100**
* 
(4.828) 

  0.0112*** 
(4.639) 

0.0142*** 
(4.933) 

  

CAL2 
 

  3.9E-08*** 
(2.615) 

4.9E-08*** 
(3.290) 

 4.2E-08*** 
(3.928) 

4.6E-08*** 
(4.875) 

Countries 79 79 79 79          79                          79 79 79 

Long-run covariance estimates (Bartlett kernel, Newey-West fixed bandwidth. The numbers in parentheses 
are value of t-statistics.  *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level. 
 
Table 6: Long-run estimates: Advanced countries: OECD countries Dependent variable is Economic 
Growth 

Variable
s 

FMOLS DOLS 
(1) (2) (3) (4) (1) (2) (3) (4) 

PC 
 

0.0045***  
(5.023) 

 0.0042*** 
(3.782) 

 0.0037***  
(5.642) 

 0.0039*** 
(4.672) 

 

LL 
 

 0.0089**
*  
(6.771) 

 0.0094*** 
(5.582) 

 0.0083*** 
(8.347) 

 0.0098*** 
(7.766) 

CAL1 
 

0.0048* 
(1.792) 

0.0042**
* 
(5.331) 

  0.0040* 
(1.680) 

0.0061*** 
(5.937) 

  

CAL2 
 

  1.29E-06*** 
(5.367) 

0.0074* 
(1.708) 

 6.31E-06*** 
(5.884) 

0.0019* 
(1.657) 

Countries 27 27 27 27          27                         27 27 27 

OECD countries are Austria, Belgium, Canada, Chile, Denmark, Estonia, Finland, France, Germany, Greece, 
Hungary, Ireland, Italy, Japan, Korea, Mexico, Netherlands, Poland, Norway, New Zealand, Portugal, Spain, 
Sweden, Switzerland, Turkey, United Kingdom, and United States of America. 
Long-run covariance estimates (Bartlett kernel, Newey-West fixed bandwidth. The numbers in parentheses 
are value of t-statistics.  *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level. 
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Table 7: Long-run estimates: Emerging and Developing and countries: Non-OECD countries 
Dependent variable is Economic Growth 

Variables 
FMOLS DOLS 
(1) (2) (3) (4) (1) (2) (3) (4) 

PC 
 

0.0043*** 
(9.210) 

 0.0049 
(0.060) 

 0.0040*** 
(11.137) 

 0.0034 
(0.267) 

 

LL 
 

 0.0084  
(0.745) 

 0.0014 
(0.205) 

 0.0078  
(1.141) 

 0.0041* 
(1.844) 

CAL1 
 

0.0462*** 
(6.505) 

0.0477*** 
(6.928) 

  0.0457*** 
(7.639) 

0.0465*** 
(8.438) 

  

CAL2 
 

  1.033E-

07** 
(1.990) 

1.13E-08** 
(2.294) 

 9.39E-08** 
(2.125) 

4.37E-08** 
(2.036) 

Countries 52 52 52 52          52                        52 52 52 

Non-OECD countries are : Albania, Argentina, Djibouti, Bahrain, Bangladesh, Romania, Georgia, India, 
Indonesia, Malaysia, Pakistan, Philippines, Sri Lanka, Thailand, Brazil, Bulgaria, Haiti, Honduras,  Costa Rica, 
Colombia, Dominican Republic, Ecuador, El Salvador, Jamaica, Paraguay, Peru, Uruguay, Venezuela, Algeria, 
Egypt, Jordon, Morocco, Syrian Arab Republic, Trinidad and Tobago, Tunisia, Oman, Kuwait , Libya, 
Mauritania, United Arab Emirates, Burkina-Faso, Cote d’Ivoire, Kenya, Nigeria, Mali, Zambia, Zimbabwe, 
Ghana, Mozambique, Namibia and South Africa. 
Long-run covariance estimates (Bartlett kernel, Newey-West fixed bandwidth). The numbers in parentheses 
are value of t-statistics. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level. 
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Abstract: The blended learning approach, which combines both online and face-to-face/ in-person 
learning experiences when teaching students, has recently invaded the field of higher education in the 
world to the point that some describe it as the undisputed future of the university. Authors claim that 
online learning and hybrid devices are becoming more responsive to learners’ needs at a time when 
constrained educational budgets and accompanying decrease in professional development opportunities 
makes it difficult for universities to keep up with the expectations and demands of the 21st century 
learners. In line with this, this paper sets out first to present the blended learning framework, placing it in 
the wider context of open, online learning and the changes that are currently taking place in higher 
education at a time of globalization. Then, it discusses how the key elements of openness, anytime and 
anywhere learning of this new educational trend can meet learners’ needs for flexibility, reflection, 
collaboration and agency. Accordingly, this paper argues for the need to adopt a blended learning 
approach to optimize learning in Moroccan higher education. Finally, Implications and challenges are 
discussed. 
 
Keywords: blended learning, hybrid learning, multi-access learning, student learning, student needs 

 
1. Introduction 
 
As a matter of fact, there is no agreed-upon single definition of blended learning, or also called hybrid 
learning, mixed-mode learning, and flipping the classroom. There is, however, a common theme 
presented in the literature – the recognition that this method combines both online and in-person/ face to 
face learning experiences when teaching students. This common theme is evident as Singh (2003: 51) 
describes blended learning as a combination of both physical and virtual delivery methods that 
complement one another and work to support students’ learning. In a blended-learning course, for 
example, students might attend a traditional in-person class in a traditional physical classroom setting, 
while also independently completing online requirements of the course outside of the classroom. In this 
case, the online and in-person learning experiences would parallel and complement one another. Oliver 
and Trigwell (2005: 18) identify four different concepts of blended learning: 
 -combining or mixing web-based technology to accomplish an educational goal;  
 -combining pedagogical approaches (e.g., constructivism, behaviorism, cognitivism) to produce an 
optimal learning outcome with or without instructional technology; 
-combining any form of instructional technology with face-to-face instructor-led training; 
-and combining instructional technology with actual job tasks.  
 
The theme continues as Garrison and Vaughan (2008:5) define blended learning as “the thoughtful fusion 
of face-to-face and online learning experiences”. This theme stands throughout the literature as Poon 
(2013: 271) defines blended learning “as a combination of face-to-face and online delivery methods, with 
the aim of each complementing the other”. However, Sloman (2007) argues that hybrid education is 
different from other modes of online and open education as it uses online technology to not just 
supplement, but also redesign the instructional model and learning process. Successful blended learning 
occurs when it reaches students of varying learning styles. In other words:  If the term blended learning is 
to have longevity ... we must extend its use beyond technology. It must be as much about varying learning 
methodology as it is about training delivery. We must understand more about what motivates learners, 
what support they need and how these supportive interventions can take place in practice. Only with this 
understanding we can get the “blend” right. Sloman (op.cit : 318). Inherent in this “blend” is a paradigm 
shift from teacher-centered to learner centered courses where students become rather active and 
interactive. Yen & Lee (2011) emphasise that to enhance this shift, a blended learning course should 
reach and teach students more effectively. It needs, therefore, to enhance the interaction between the 
teacher and students, and also among students. It should also incorporate formative and summative 
feedback in order to improve students’ learning experiences.   
 

http://edglossary.org/in-person-learning/
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Justifying a blended learning approach to higher education in Morocco: As a matter of fact, many 
areas of society have undergone rapid change enabled by technology; however, education has been by 
comparison in a dormant state. This is because most brick-and-mortar universities in Morocco continue 
to offer a majority of their courses face-to-face, resulting in the limiting of access to those individuals 
within the geographical and temporal regions surrounding the institution offering those courses. In the 
literature there has been a growing realization that a single mode of instructional delivery may not 
provide sufficient choices, engagement, social contact, relevance, and context needed to facilitate 
successful learning and performance. The decline in university enrollments, twenty-first century 
expectations, the abilities of today’s students, and the breathtaking pace of technology advancement make 
innovative change in higher education in Morocco not only necessary but inevitable.  Out of awareness 
that it will be difficult for universities to keep up with the expectations and demands of the 21st century 
students, dialogue has emerged on the future of higher education. Within the framework of a national 
initiative that seeks to reform post secondary education, next generation learning experiences are now 
being investigated  across the country by educators and researchers.   
 
At the international level, the 20th century witnessed great changes in understandings and theories of 
how people learn, from the behaviorist research to the cognitive revolution. However, with the recent 
advent of numerous ubiquitous technologies shaping students' choice in personalizing their learning 
experiences, research on how people learn in learning communities has adopted new perspectives. 
According to Calkins and Vogt (2013) “Next generation learning” research is informed by:  
 A deepened understanding of learning: how, where, and why students (and people of all age) learn 

most effectively. 
 A deepened understanding of learners: what’s required to engage and meet students’ complex, 

individual needs. 
 The recognition that the world has changed: so thoroughly, in fact, that it requires a much higher 

level of achievement for much higher percentages of students. 
 
Within this context, the blended learning movement has been recently introduced as an incontestable 
force in higher education, and the advocators argue that it supports the needs of learners who demand 
both personalization and real access to learning opportunities. Given these demands, the 
anytime/anywhere mantra and the principle of multi-access learning underlying the hybrid learning 
movement have been reported to have successfully met learner’s needs for flexibility, choice and agency . 
This is because blended learning modules combine face-to-face and online components. In this respect, 
Smyth et al. (2012) argue that this format allows learners who live some distance from a university or 
who cannot attend classes regularly to enroll in a program by allowing them to work whenever and 
wherever possible. They can access live-video or video-recorded lectures, text chats, and other digitally 
enabled learning activities and assignments without making the journey to campus. They can only 
periodically meet with teachers to get feedback on their learning progress and receive assistance with 
difficult concepts. Hybrid learning also enhances students’ ability to control their own pace of learning. 
Via blended learning, students are able to catch up on a course if and when they can. This would decrease 
student withdrawal or dropping out rates. Several research studies have also demonstrated that courses 
using blended learning contribute to improved learning outcomes for students. López-Pérez et al.'s 
(2011) research on students' performance, for example,  report that course redesign has resulted in 
students achieving higher grades, and greater understanding of course concepts.  Their study shows that 
the use of blended learning gives students the benefits of both online learning and in-person instruction. 
For example, students can work independently and at their own pace online, but still have access to the 
personal attention of a teacher and all the assistance and resources such an instructor can provide. 
Blended learning may also allow teachers to spend less time giving whole-class lessons, and more time 
meeting with students individually or in small groups to help them with learning problems. 
 
One of the salient features of the hybrid learning phenomenon is how learners can engage in an online 
course community where they often learn more from peers, while being supported by a team of one or 
more teachers. Environments that foster learning in collaboration with others in the community, whose 
interactions are as much a matter of collective understanding and shared experience, comprise the 
Fostering a Community of Learners (FCL) model. This FCL approach has a particular relevance in framing 
the popularity of blended learning as a medium for learning. FCL environments are by nature a “system of 
interacting activities” through a research–share–perform process that engage students in principles of 
research, in order to share information so they can perform a consequential task. (Irvine et al, 2013: 174) 
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Blended learning may also allow universities and higher education institutions to teach more students 
more efficiently at a lower cost. Institutions can save costs as materials can be placed online and re-used 
for an extended period of time. Besides, the size of learners’ groups can be increased and the number of 
classes decreased. The use of blended learning can also reduce the staff and student classroom contact 
time and consequently save on staffing costs. (Poon, op.cit: 275). Not all students learn the same way. This 
is not a novel concept, but it is one of blended learning’s strengths at a time traditional college classrooms 
fail to engage all learners. This multi-access learning model is designed in a way that reaches auditory, 
visual and kinetic learners alike. Blended learning is considered in the literature as a delivery method that 
reflects Chickering and Gamson’s (1987) Seven Principles of good practice. Through the Seven Principles, 
Chickering and Gamson argue that good practice "encourages contact between students and faculty," 
"encourages cooperation among students," "encourages active learning," "gives prompt feedback," 
"emphasizes time on task," "communicates high expectations," and "respects diverse talents and ways of 
learning." In order to ensure students have successful learning experiences, it is therefore important to 
take into consideration these principles while designing hybrid learning courses. So how this learning 
model actually look like in practice? 
 
Blended learning in action: Well, it is highly unlikely that Moroccan brick and mortar universities can 
do without face to face lectures as the core delivery mode. However, since the learning requirements and 
preferences of each learner tend to be different, organizations must use a blend of learning approaches in 
their strategies to get the right content in the right format to the right people at the right time. This is 
where blended learning is relevant because it combines multiple delivery media that are designed to 
complement each other and promote learning.  It mixes various event-based activities, including face-to-
face traditional instructor-led lectures, synchronous online, and asynchronous online modes. 
 
Synchronous online: According to Irvine et.al (op.cit), in a synchronous online framework, learners on 
campus are together in a multi-access enabled classroom and have the instructor present in the 
classroom with them. Remote learners participate by joining in via Internet webcam and content can be 
exchanged between participants using desktop sharing. Additional sites of face-to-face student “pods” 
may also be included in this design provided the technology is sufficient to capture group video and to 
zoom in as required to points of interest or to share content as required.  
 
Asynchronous online: McKinney et.al (2009) argue that having an asynchronous access to archived 
synchronous learning events may be a suitable alternative for those who are unable to attend 
synchronously. Students can listen to or view archive recordings of lectures (podcasts). To move the 
asynchronous group beyond simply watching archived class videos, student collaboration and co-
construction of meaning can be enhanced through discussion boards, separate personalized synchronous 
student-led or teaching assistant-led sessions for a pod within a different time zone. It should be noted 
that in the course of higher education, blended or hybrid learning is a relatively new tool, and not all 
professors use it the same way. However, most professors in blended classrooms use some version of a 
course management system (CMS) application to connect with students 
online. Blackboard and Moodle are perhaps two of the best known CMS applications used today. 
 
Success factors and challenges for blended learning: Evidence from the literature suggests that 
consideration of learners’ motivation, expectations, readiness to cope with independent learning as key 
success factors is important for the implementation of successful blended learning. Mitchell and Honore 
(2007) argue that it is important to manage students' expectations, especially the idea that fewer face-to-
face classes mean less work. In fact, students must be encouraged to take more responsibility for and 
autonomy over their learning .Furthermore, blended learning can only be successfully implemented if the 
learners have sufficient knowledge of, and are ready to use, the newly introduced technology. Critics 
question whether teachers have received adequate training in how to instruct students effectively in a 
blended-learning context, given that the practice requires teachers to use new technologies and, possibly, 
more sophisticated instructional practices. Dziuban (et al., 2006) emphasise that teachers should be well 
trained to ensure an effective course redesign in order to ensure a successful blended learning experience 
for students.  This involves deciding what course objectives can best be achieved through online learning 
activities, what can best be accomplished in the classroom, and how to integrate these two learning 
environments.  
 
Addressing issues of implementation: To implement a hybrid learning framework and create a 
meaningful learning environment a variety of issues are required to be addressed; these are mainly 
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institutional, pedagogical and technological factors (Singh, op.cit). The institutional factors are mainly 
related to the preparedness of the organization, the availability of content and infrastructure, and the 
implementation of a needs analysis to understand learners’ needs. The pedagogical dimension is 
concerned with the combination of content that has to be delivered (content analysis), the learner needs 
(audience analysis), and learning objectives (goal analysis). The pedagogical dimension also addresses 
the choice of the most appropriate delivery method. Once we have identified the delivery methods that 
are going to be part of the blend, the technology issues need to be addressed. Issues include creating a 
learning environment and the tools to deliver the learning program. They include also the choice of the 
most suitable learning management system (LMS) that would manage multiple delivery types and a 
learning content management system (LCMS) that catalogs the actual content (online content modules) 
for the learning program. Technical requirements, such as the server that supports the learning program, 
access to the server, bandwidth and accessibility, security, and other hardware, software issues are also 
to be addressed. 
 
2. Conclusion 
 
Moroccan higher institutions are faced with choices about how to change. These choices need to be 
informed by students’ needs. Since Moroccan universities are witnessing a regrettable decline in student 
enrollments, and high percentages of dropouts, it’s critical that these institutions adopt a needs analysis 
approach to delivery modes. Post secondary institutions are also required to refocus their educational 
mandate to support increased access to courses among the 21st century learners via multi-access learning 
options. In this respect, the multi-access learning framework that envelops the blended learning 
movement and merges course access modes enables student choice and agency. When talking about 
blended learning as an educational technology, it should be noted that the primary focus should not be 
the technology, but rather the pedagogy. Hence, we should start by trying to focus on the learning 
experiences we want to create, and then trying to enable that with technology. 
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Abstract: With the emergence of the digital world, data access has become an action as quick and direct 
that many questions arise about the reliability and value of information. However, the data returned by 
the online search engines are based on an open and massive environment which include data of any type 
and from different sources of information.  Indeed, in the field of education and especially when searching 
online, the learner are left with a set of heterogeneous information that does not exist in an orderly 
format and are not easy to consume. This aspect of data variety represent the second V in the design of 
the Big Data phenomenon.  With the aim to support learners in their search for information, it is proposed 
to design a specialized structuring tool to combine, process and classify the variety of these massive data 
so they can provide the best result to the learner. The present article deals with the descriptive study of 
the current state of the use of online research by students of the UAE, and the proposal to explore new 
methods and approaches through experimentation of our solution for open and massive data 
environment, in order to enhance research in the UAE. 
 
Keywords: Big Data, e-learning, online search, data structuring, digital pedagogy 

 
1. Introduction 
 
Search engines provide the user with a large amount of data at each use. However, this mass of 
heterogeneous and unstructured information at a time, does not always meet the expectations of the user 
against the requirements he expressed. To date, these data have rarely been exploited intelligently with 
the aim of improving learning and practical information in the academic community, although evidence 
from other sectors such as marketing, sports, health and technology suggest that the effective use of large 
volumes of data can provide the education sector the opportunity to improve its systems and results [6].  
In this context, we propose to design a tool that can rework the enormous data resulting from online 
search, making them easily consumable by the learner, and providing relevant and optimal search with 
consistent and adequate data to expressed needs. The next chapter presents the state of the art of using 
online search in Big Data environment by the learner, with discussing the problem of the variety of 
resulting data. Chapter 3 is devoted to the presentation of a new mode of learning that takes as case study 
the Moroccan University Abdelmalek Essaadi of Tetouan, through the proposal to explore new methods 
and approaches through the use of our technique of restructuring, classification and presentation of data, 
tailored to the open and massive data environment, with the aim to enhance research and self-learning 
for the students of the UAE. The last paragraph presents a general conclusion highlighting a range of 
perspectives. 
 
The use of online search by the learner in the Big Data environment 
 
Definition and state of the art: The significant growth of information in the Internet requires search 
tools more and more efficient that can discern relevant information from hundreds or even thousands of 
raw data. However, the quality of the results provided by the search engines is not always relevant, 
especially when it comes to composing more than one request [9]. However, the online documentation 
systems and especially the search engines have developed strongly since the advent of Big Data 
phenomenon. The effectiveness of the search for information, especially on the Web, would be 
particularly related to the use of the system expertise, including knowledge of the procedures and 
documentation tools, but also the heuristics and strategies to use in documentation and that, to assess 
quickly and correctly the content quality and credibility of data and information [10]. Today information 
is manifested in various forms: the geo-location, mobile data, data from social networks, video and 
satellite imagery, customer transactions, motion data of connected objects, etc. This great mass of 
heterogeneous data, has a negative  impact for the learner in the use of online information search and 
makes the process of learning or knowledge difficult to succeed. Thus, the use of an online information 
retrieval support system based on the raw data of Big Data has significant strengths. To do this, the need 
for a fictitious model to represent and process this type of data that are not necessarily text becomes 
essential. However, semi-structured databases NoSQL do not provide enough structure for organizing 
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unstructured data, but there are NoSQL engines that implement a variety of data models, and they 
generally run on flexible storage formats such as JSON. This allows to analyse and processes the data 
stream in real time [4].  
 
In this context, we mention the solution "DOCUPOLE" which was designed in 2007 to offer an 
introductory online course in documentary research modeled with MOOC. His new version opened in 
December 2014, has posted a first significant movement consultation on referencing information [3]. 
Similarly, we find the system "SARIOnto" which is an online information retrieval support system based 
on both domain and service ontologies issued from the information search process and document 
classification [9]. The two systems tend towards facilitating access to documental information without 
considering the reorganization of heterogeneous data resulting from online research. Figure 1 shows the 
appearance of the use of online research by the learner in the Big Data environment..  
 
Figure 6 : Using online search by the learner in the Big Data environment 

 
 
From this figure, you can see the learner who uses the online search platform for its learning and 
documentation needs. But finally he left with a multitude of unstructured data and heterogeneous 
information (text, image, video, ...) that comes from several sources of information (Twitter, Facebook, 
YouTube, ...) .This situation, pushes him to question the value and reliability of the returned information 
results following the execution of its information search process. 
 
Tableau 2: Some of data types of Big Data  returned by the search engines 

Data Type Examples 

Web and social media 

Click stream data ; 
Twitter feeds ; 
Facebook postings ; 
Web content. 

Machine to machine 

Utility smart meter readings ; 
RFID readings ; 
Oil rig sensor readings ; 
GPS signals. 

Big transaction data 
Healthcare claims ; 
Telecommunications call detail records ; 
Utility billing records. 

Biometrics 
Facial recognition ; 
Genetics. 

Human generated 
Call center voice recordings ; 
Mails ; 
Electronic medical records. 

 
Problematic of data variety returned by the online research and its impact on pedagogy of 
teaching: The growing number of available data on Internet makes necessary the use of appropriate tools 
to assist and support users in their online information searches . Moreover, the techniques generally used 
by search engines are based on statistical methods and syntactic treatments that not processing the 
relevance of the user request and the good presentation of the result. Other problems, such as those 
related to the vocabulary and the heterogeneity of the data, the selection of key words and data filter may 
be encountered. In this context, helping a user to find the information that he seek becomes a task 
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increasingly difficult. Hence the recourse to the inclusion of the semantic level to overcome these 
difficulties in the information search, this is called the Semantic Web [2]. However, the analysis and 
processing of mass data produced by the Big Data phenomenon exceed human capacity, which requires 
the use of algorithms and powerful computer systems able to explore them. Moreover, the data of Big 
Data is not manifested in an orderly format and are not easy to operate for analysis [1]. This is the issue 
that concerns us in the context of this article and especially the question of the information variety and 
unstructured data produced by Big Data. Table 1 shows some examples of the data types found in the 
results of search engines while using the online search. 
 
As presented in this table, the information collected through the use of online search engines come in 
several types (Web, RFID, Mail, ...) and from different sources of information. In addition, the emergence 
of Web 2.0 has made it possible to create and publish any type of content such as courses, exercises, 
assignments, or bibliographies, and any kind of digital resource that allow an informal collaborative 
learning known as name of Learning 2.0 [7]. Similarly, Web 2.0 offers a various of other collaboration 
tools such as blogs, wikis, social networks or podcasts and videocasts [8]. Consequently, the problematic 
of data variety  exists clearly in the educational setting and especially during an information search 
process online by the learner. At the end of his search, the user is left with a mixture of heterogeneous 
data and knowledge that do not always correspond to its requirements and create sometimes a sense of 
confusion about the reliability of the obtained informations.  
 
Towards a new learning mode using online search 
 
Case study of the UAE: The Abdelmalek Essaadi University is one of the four public universities in 
Morocco, it is considered the primary Northern University. It's consists of 11 institutions, including 
schools and institutions in the Tanger-Tetouan region distributed at four sites: Tangier, Tetouan, Larache 
and Martil [5]. It covers three main areas: Science and Technology, Arts and Humanities and Law, 
Economics and Management. The UAE holds several structural projects and knows a continuous 
development. It counts with around 41,000 students, 780 teachers and 579 staff members and 35 teams 
and 29 research laboratories. The University provides students, teachers and administrative partners 
universities, his research labs, Internet and other services to enable them to perform their daily work at 
ease. The university also provides libraries with an important documentary base. For the digital 
development of the university's work. The UAE has chosen the cloud computing to improve 
communication, connectivity and collaboration. Following "Google Apps for Education" is the IT solution 
adopted, it has also reduced IT costs. This suite includes several applications including Gmail (email 
services), Google Calendar (shared calendaring), Google Docs (documents and presentations), Google 
Video (10 GB free) and Google Sites (website creation). UAE's students now have the opportunity to work 
together in real time on the same document while sharing information. At any time, each student will 
have access to all the data through a laptop, tablet or smartphone connected to the Internet.  
 
As part of this article we want to study the opportunity to experience a new way of learning in the UAE 
via the proposal to explore new methods and approaches through the use of our technique of 
restructuring, classification and presentation of data, tailored to the open and massive data environment, 
with the aim to enhance research and self-study students in the UAE. This solution can then be added as a 
result of cloud computing applications that the University already possesses. The case study is a nominal 
scenario of the use of online research by the learner for his learning or documentation needs on a specific 
topic or theme. The example illustrated in Figure 2, shows the current status of the use of traditional 
search engine by a student of the UAE through its interface to search for information and documentation 
about the subject of the system "e -learning ": the platform for training and distance learning. 
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Figure 2 : The use of the online search system for the subject "e-learning" 

 
 
After entering keywords to search the specific theme as presented in the previous figure, the search 
proceeds to capture all types of data (text, image, video, etc.) about the topic "e-learning" and displays the 
results crude manner and in the same interface of the user, without showing any signs of structuring or 
insight that can give to the learner a structured view and a prior idea about the content of the result , 
which normally can discharge him of an additional phase of data discovery by browsing each result to 
check finally whether it corresponds to its requirements or not. 
 
Towards a based tool on Big Data to improve research in the UAE: It is important to identify a 
sophisticated strategy to combine different types of data in a way that they provide the best result to the 
learner. In this context, we propose to develop a technique based on a tool to integrate all structured and 
unstructured data in one data layer to facilitate access and optimize relevance with search adequate and 
consistent results according to the expectations of the learner [1]. Figure 3 shows the functional 
architecture of the future system. 
 
Figure 3 : The functional architecture of the future system 

 
 
As shown in the figure, the job consist in to develop  a top layer to the layer of raw and massive data  of 
big data, which will take charge of dealing with large and unstructured data and subsequently offer 
storage, research and dissemination of consistent information with the data requested by the learner 
through the online search. To do this, it is proposed to capture initially the metadata  values of the 
meaningful information constituting the results of the gross search returned by traditional search 
engines, and then organize them in the form of well-formatted structures to present them to the learner 
as an overview or summary of the contents of the results returned by the search. This will allow it to fly 
over the essential and meaningful information, allowing it to decide on the follow mining them or not. 
This technique will allow the learner to discharge the phase concerning the random exploration of the 
raw results returned by the classic search, as these data do not always meet his expectations and take 
unnecessarily time consuming for their consultation. Technically speaking, the task consist to organize 
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the resulting data from the online search as data structures that summarizes their contents. Thus, we 
present in the following Figure 4, the Java class used to organize information about it by choosing the 
relevant and corresponding metadata to the proper presentation of research results : 
 
Figure 4: Java class for the organization of the search result metadata 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The "SearchResult" class  refers to the summary of the content to be presented to the user in his first 
search result screen. So, We can find the information about the title of the result, his type (text, image, 
video, ...), his date of publication (allows to order the result by the most recent element), an overview on 
the content (a kind of descriptive text), an illustration image if it exists and finally the source of the 
information (Wikipedia, Twitter, YouTube ...). Thus, the nominal usage scenario of online search that we 
have already mentioned in the case study of the UAE paragraph at the top, can be realized through this 
new system as described at the Figure 5. 
 
Figure 5 : Towards a new structuring technique of the online search results 

 
 
Thus, the system user (learner) accesses the search interface to enter the keywords of his information 
request. These keywords are sent to the system to retrieve the corresponding information to their 
semantics from the Big Data layer. Then, the captured data is processed at the middle layer that concerns 
our future system that it's responsible for structuring the processed data, classifying and sending them at 
the end to the results page of the system, which will be displayed to the learner in an organized and well 
presented manner. It then finds the data related to the type "post" classified in the same category even 
though they come from different sources (Facebook, Twitter, Google+, ...), also for image data type 
(Instagram, Picasa, ... ), video data type (YouTube, Vimeo, Dailymotion, ..), and finally the audio data type 
(Soundcloud, Deezer, ...). 

 
 

 

public class SearchResult { 
 

 private String title;  // The title of the search  

         result 

 private String type;   // The type of the search  

         result (post, image, video) 

 private Calendar publication; // The publication date of the 

         search result 

 private String preview;  // The text preview for the  

         content of the search result 

 private String thumbnail; // The path of the image preview 

         for the content of the search 

         result if it's exists 

 private String source;  // The content source of the  

         search result(Wikipedia,  

         Twitter, YouTube, ...) 

} 
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2. Conclusion and future work 
 
The integration and structuring of various data types is a rare feature that we can find on the big data 
solutions in the current market. That is why we focused our future solution on the design of a technique 
that integrates the set of structured and unstructured data in a single data layer to facilitate access and to 
offer optimum ergonomic presentation of online search results achieved by the learner. Finally, students 
from the UAE will run online search process for their learning or documentation needs on a given theme, 
with flexible and mastered manner. Thus, they can browse faster all results of their search and access 
only to appropriate and consistent results that meet better their requirements. Moreover, this technique 
will relieve them of unnecessary exploration phase of the non corresponding results in their quest for 
information and will save their search time. The solution is to detect language elements and turn them 
into a kind of summary data that can be easily operated and consumed by the user. The adopted  method 
consist first to the capture of metadata elements and to classify its information according to each type of 
result returned, providing a list of significant results and presented in an ergonomist way. As a 
perspective of this work, we will conduct a study survey of criteria and factors impacting learner's 
environment against massive data offered by Big Data, and through the study of use cases Search online 
by the learner for a learning purpose or documentation on a given theme. This, through the creation and 
submission of the corresponding questionnaires to a sample of the UAE students using online research for 
their learning. This will be followed by a detailed analysis of the results collected from these 
questionnaires and that will frame the functional and technical requirements of the future solution and 
begin the development of the corresponding tool based on a fictitious model to process the massive and 
heterogeneous information provided by Big Data. 
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Abstract: This paper aims at introducing the concept of learning styles and their utilities and their 
fundamental role in the learning process in general, and in the case of MOOCs in particularly. In the 
theoretical context of our research project: "Developing an adaptative cMOOC to the Abdelmalek Essaâdi 
University (UAE) students’ needs". The choice of a model or other will have no meaning without going 
through a descriptive study of the most important models that have emerged. This article represents the 
first production of this study. 
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1. Introduction  

 
As a part of our research project entitled "Developing an adaptative cMOOC to the Abdelmalek Essaâdi 
University (UAE) students’ needs," analytical studies at the existing MOOCs have shown the existence of 
several educational problems and constraints (EL EMRANI S., EL Merzouqi A., & Khaldi M., 2015). 
Assigning the adequate learning styles model for each MOOCer learner, must be the first concern that 
every designer or MOOC adopter must have. The specialists discussed the learning styles in a different 
ways, which has produced many typologies and theories on how learners prefer to learn and a variety of 
definitions for this concept (CHEVRIER J., Fortin G., Leblanc R., & Théberge M., 2000 ; BONHAM & Adrianne 
L., 1987). Some of them have focused on the characteristics of the behavior itself, while others have 
concentrated on the process or structure inferred from the behavior (CHEVRIER J., Fortin G., Leblanc R., & 
Théberge M., 2000). According to (BENNETT C., 1979), learning style is the way in which the learner 
prefers to learn. Moreover,  (HONEY P. &  MUMFORD A., 1992) defined the learning style as the attitudes 
and behaviors that determine the learning preferences for each learner (Hariyanto D., 2014). In addition, 
the couple R.DUNN & K.DUNN defined the learning style as the way in which each learner begins to 
concentrate on new and difficult information, treats it  and retains it (CHEVRIER J., Fortin G., Leblanc R., & 
Théberge M., 2000; DUNN R., DUNN K., 1993). This paper aims at focusing on the learning styles which 
vary from one person to another, the concept, their utility and how to identify learning styles in general, 
and in the case of MOOCs in particular, as well as  a detailed presentation of some learning styles models, 
namely: The KOLB model which discussed the theory of experiential learning, HONEY & MUMFORD model 
that has developed an experiential learning model, which adapts the learning styles of KOLB, the VAK 
model based on the human observation channels, the DUNN & DUNN model that focuses on the 
identification of  the individuals preferences in educational environments (DUNN R., Griggs S. A., Olson J., 
Beasley M., and Gorman B. S., 1995), besides the FELDER & SILVERMAN model that used the aspects of 
learning styles among engineering students. 
 

Your style can be unpleasant for me! In fact, we learn and we treat the information in our own way, 
though, we sometimes share some learning styles, preferences or approaches. In the case where a learner 
uses a method of learning suggested by a friend, a teacher, or someone else, and although it is appropriate 
for him, he may feel unable to follow the same path, or learn in a flexible way. If it is the case, it is not a 
problem, because he may have a different learning style from that person, as his approaches and 
preferences may be different from the other. Therefore, it may be in circumstances with people who can 
handle the same situation in a different way to him. 
 
Knowing your style = a benefit for the learner! The learning styles assessments can give the 
opportunity to learn how to react in different circumstances and so collect the information in the best way 
that meets those needs. Researchers call this kind of evaluation "Evaluations of the sensory modality." 
They aim at how the learner sees, hears, feels and moves. These perceptions affect profoundly his ability to 
learn (Conner M. L.). 
 
How can we determine the learning styles in the case of cMOOC? There are two different ways to 
determine the learner learning style in adaptive system or in adaptive cMOOC as in our case: 
 

 The first uses standardized questionnaires to identify the learning style for a particular model 
(HAUPTMAN H.  &  Cohen A.). On the one hand, the answer to several questions takes enough time, 
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on the other hand, this requires a good concentration and the determination of the personality of 
the person himself which evokes his actual needs, not what he wants to do or likes to have. 

 
 The second option aims at the automatic detection of a learning style based on interaction between 

the learner and the learning systems (CHANG Y. C., Kao W. Y., Chu C. P., &  Chiu C. H.). This option 
will not take much time, and helps to collect the preferences, skills and the actual learner needs, but 
this requires a reliable and effective system, which can involve the interaction of learners with the 
corresponding style (OCEPEK U., Bosnić Z., Nančovska Šerbec I., and Rugelj J., 2013). 

 
Different learning style models: Some studies suggest that there are over than 70 different models. 
Among those models, there are: 
 
KOLB Learning style model: D. KOLB is the first who adopted an experiential learning style model. So he 
influenced subsequently the construction of other models. He published his model in 1984, from which he 
developed his learning styles inventory (LSI) (CHEVRIER J., Fortin G., Leblanc R., & Théberge M., 2000; 
BONHAM & Adrianne L., 1987). The KOLB experiential learning theory made a synthesis between the 
DEWEY philosophy of education and PIAGET genetic epistemology. A big part of this theory is concerned 
about the learner internal cognitive processes (KOLB D., 1984). (KOLB D., 1984) asserts that learning 
requires the acquisition of abstract concepts that can be applied in a flexible manner in various situations. 
In this theory, the impulsion for the development of new concepts is provided by the new experiences. He 
prefers that students learn through a cycle, in order to progress their learning. This cycle of learning phase 
consists of four modes of learning (McLeod S., 2015). The Table 1. shows the learner’s and the teacher's 
behaviors compared to four learning modes: (KOLB D., 1984). 
 
Table 1: The Teacher And Learner Characteristics According To The Kolb Learning Styles 
Learning mode The teacher The learner 

Concrete experience 

(Feeling)  

- Considered as a 

help. 

- Learns by the intuition of his experiences; 
- His judgments are based on his emotions; 
- His personality tends toward the peers more than to the 

authority. 

Reflective 

Observation 

(Watching) 

 

- Considered as a 

guide. 

- Learns through the perception of his own observations 
and reflections; 

-  Is characterized by an introverted personality. 

Abstract 

conceptualization 

(Thinking) 

- Considered as a 

communicator of 

informations. 

- Learns with thinking, integrating his observations, and 
creating concepts; 

- Is more oriented towards the symbols than to people; 
- Learns better in a situation that rested on the authority. 

Active 

experimentation 

(Doing) 

- Considered as a 

model to imitate 

(KOLB D., 1984). 

- Learns by checking the assumptions; 
- Uses his new knowledge  to solve a problem; 
- Is characterized by an extroverted personality (KOLB D., 

1984). 
 
KOLB presented the lines of the axis, each with the "contradictory" mode at each end: 

 Concrete experience (feeling) --V-- Abstract conceptualization (thinking) 

 Reflective Observation (doing) --V-- Active experimentation (watching) 

 
Is generally observed, that each person prefers one phase of this cycle. From the model of experiential 
learning process in four phase (KOLB D., Rubin I.M., and. McIntyre  J.M.,1974; KOLB D., Rubin I.M., and 
McIntyre J.M.,1976), KOLB suggests the existence of four modes of adaptation:  

 Concrete; 

 Reflective; 

 Abstract; 

 Active. 
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By the combination two by two, they form four learning styles (CHEVRIER J., Fortin G., Leblanc R., & 
Théberge M., 2000), according to the phase of the cycle preferred by the learner (Cf. Table 2.): 
 The divergent style : (concrete-reflective); 

 The assimilator style: (reflective- abstract); 

 The style converge: (abstract-active); 

 The accommodator style: (concrete-active). 

 

Table 2: The Kolb Learning Styles And Learning Preferences 
Learning style Phase or 

Learning mode 

Learner characteristics Learning 

preference 

 The Divergent 
style (The 
Reflector) 

 

The concrete 

experience. 

+ 

The reflective 

observation. 

 

 

- He is characterized by interpreting concrete 
situations (CHEVRIER J.,Fortin  G. , Leblanc R., and 
Théberge M., 2000); 

- He is capable to generating ideas; 
- He is characterized by a fertile imagination 

(WILLAMS G., 2015); 
- He is characterized by good observation; 
- He is interested in people and emotions; 
- His fields of interests are varied; 
- He appreciates innovative  activities (INSA 

Toulouse, 2015); 
- He can see things from different perspectives. 

Learn by 

experience 

 

 The 
Assimilator 
style  (The 
Theorist) 

 

 

The abstract 

conceptualization. 

+ 

The reflective 

observation. 

 

 

- He reflects and concludes; 
- He is able to design theoretical models; 
- He can do inductive reasoning (SHELDON S., 

2015); 
- He is concerned with abstract concepts rather 

than people and practical applications of 
knowledge; 

- He reorganizes the information in a logical 
manner (INSA Toulouse, 2015). 

 

Prefer 

Theoretical 

courses 

 

 The  
Convergent 
style (The 
Pragmatist) 

 

The abstract 

conceptualization 

+ 

The active 

experimentation. 

 

 

- He concludes and plans; 
- He is able to create practical applications for 

ideas; 
- He can make inferences and reasoning to solve 

problems; 
- He is unemotional; 

Work on 

self-directed 

projects and 

activities 

 

 The 
Accommodato
r style (The 
Activist) 

 

 

The concrete 

experience. 

+ 

The active 

experimentation. 

 

 

 

 

 

- He concludes and his strongest point is to "do" 
something; 

- He can take the risk; 
- He can solve problems intuitively through the 

emotions and not the reason (SHELDON S., 2015); 
- He learns through manipulation and performance; 
- He works by trial / error rather than by the logic; 
- He likes to be involved in the planning and the 

implementation of activities (INSA Toulouse, 
2015). 

Do exercises 

in small 

group. 

(INSA 

Toulouse, 

2015). 

 

 
Honey & Mumford Learning style model: In 1986, HONEY & MUMFORD developed an experiential 
learning model that fits the learning styles of Kolb. This model consists of four phases, where the four 
phases comprise behaviors and proper important attitudes (CHEVRIER J., Fortin G., Leblanc R., and 
Théberge M., 2000). These four phases are: 
 The Experience; 
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 The return to the experience; 

 The formulation of conclusions; 

 The Planning. 

 
In a different way to KOLB that formed his four learning styles through a combination of two phases of the 
learning cycle, HONEY & MUMFORD formed their learning styles by combining directly each phase to a 
style (JISC, 2015). The four styles according to HONEY & MUMFORD in terms of attitude and behavior are: 
 The active style: describes the behavior of the person who privileges the attitudes and the specific 

behaviors in the experience phase; 

 The reflective style: describes it in the phase of return to experience; 

 The theorist style: describes it in the phase of the formulation of conclusion; 

 The pragmatic style: describes it in the planning phase (CHEVRIER J., Fortin G., Leblanc R., and 

Théberge M., 2000). 

 
We found in Table 3. the detailed descriptions for each of the learning styles in terms of learners 
characteristics in every phase, and their learning preferences in relation to the KOLB model: 
 
Table 3: HONEY & MUMFORD Learning style in relation to the KOLB model 
Learning 

style 

Learner’s  characteristics Learning preference in 

relation with the KOLB 

model 

The active 

style 

- He can get involved in a concrete experience; 
- He can dive into the activity "here and now"; 
- He can play an active role in interaction with other people and engage 

with them; 
- Able to confront his ideas and challenges; 
- He can solve problems with a team; 
- He is also characterized by the presence of inventing ideas in the 

absence of structural constraints or standards. 

Prefers 

" Do " 

 

The 

reflective 

style 

- He is characterized by prudence and careful reflection before making 
decisions or acting; 

- He is characterized by observation, listening, visualization, and 
comprehensive accumulation of data before issuing an opinion; 

- He is able to return to the events and review what was produced; 
- He prefers making decisions without time constraints (CHEVRIER J., 

Fortin G., Leblanc R., and Théberge M., 2000) ; 
- He can make Brainstorming easily (SHELDON S., 2015). 

Prefers "Reflect" 

 

The theorist 

style 

- He likes to search the logic and consistency in the organization of 
accumulated information; 

- He is characterized by analysis and synthesis  (CHEVRIER J., Fortin G., 
Leblanc R., and Théberge M., 2000) ; 

- He can learn through models, concepts, and theories (GORDON D. and G. 
Bull, 2004). 

- He is capable to make classifications, comparisons and give orders 
(SHELDON S., 2015). 

Prefers 

"Making conclusions" 

The 

pragmatic 

style 

- He may have an interest in the implementation of ideas, theories, 
techniques, with the explicit aim to validate the operation; 

- He prefers realistic and practical solutions; 
- He can take useful decisions and solve concrete problems; 
- He is able to meet an immediate  and well  identified need  (CHEVRIER J., 

Fortin G., Leblanc R., and Théberge M., 2000) ; 
- He searches the direct connection between what he learns and the real 

world (GORDON D. and G. Bull, 2004); 
- He is able to experiment, predict, and explore (SHELDON S., 2015). 

Prefers 

« Planning ». (SHELDON 

S., 2015). 

To measure these four learning styles, HONEY & MUMFORD developed the Learning Style Questionnaire 
(LSQ), with 80 statements in the English version (CHEVRIER J., Fortin G., Leblanc R., and Théberge M., 
2000). 
 
VAK Learning style model: The VAK model is one of the basic models of learning styles based on 
perception (OCEPEK U., Bosnić Z., Nančovska Šerbec I., and Rugelj J., 2013). The VAK learning styles refer 
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to human observation channels: Vision, hearing and feeling (Cf Table.4). According to VAK, learners can be 
divided into three types of learning styles, namely: 
 The visual style; 

 The auditory style; 

 The kinesthetic style (Hariyanto D., 2014). 

 
The VAK model is the reduced version of the VARK learning styles model, which contains an additional 
modality Read / Write (OCEPEK U., Bosnić Z., Nančovska Šerbec I., and Rugelj J., 2013). Moreover, VAK is 
sometimes known by VAKT (Visual, Auditory, Kinesthetic, and tactile) (GHOLAMI S. and  BagheriM. S., 
2013 ; DUNN R., Honigsfeld A., DoolanL. S., Bostrom L., Russo K., Schiering M. S., Suh B., and Tenedero H., 
2008). 
 
Table 4 : VAK Learning Styles 
Learning style  Learner characteristics Learning  preference  

The visual 

style 

- He learns best when the information is presented in 
pictures, charts, graphs, maps or diagrams; 

- Viewing and reading are the important activities for him; 

Learn by 

“Seeing” 

 

The auditory 

style  

- He likes to participate in discussions and debates; 
- When he is reminded of an information, he remembers how 

he had received it; 
- He learns better if he receives information by listening 

(Hariyanto D., 2014), or repeating words. 

Learn by “Listening” 

 

The 

kinesthetic 

style  

- He prefers to feel and act; 
- He loves the physical movement; 
- He prefers laboratory activities or excursions about courses 

(Hariyanto D., 2014); 
- He likes to participate in projects and practical experiences 

(SHELDON S., 2015). 

Learn by 

“Moving” 

Or 

“Affecting” 

 
Each learning style has its own measuring instrument that is usually in the form of questionnaires, where 
each of them includes several questions about the personality of the learner, the attitude and the behavior 
(Hariyanto D., 2014). 
 
DUNN & DUNN Learning style model: The DUNN & DUNN model incorporates twenty to twenty-one 
elements, which are dependent on the appropriate age of the administered assessments. These elements 
are subdivided into five components (DUNN R. and  Burke K., 2006) or dimensions, as detailed in the 
Table.5 below: 
 
Table. 5 The Learning styles according to DUNN &DUNN 
Dimension Elements Characteristics 

Environment 

 

 

The sound; 

 Some prefer the calm: 
- They seek tranquility; 
- They can use the headphones to muffle the noise; 
- They can move to a quiet area. 

 Others do not care about noise or movement: 
- They can “block the sound”, once they begin to focus; 
- They can listen to music without lyrics; 
- They can use headphones. 

 

The light ; 

 

 Some prefer a very bright light: 
- They can use additional lighting (lamps for example.) 
- They can use full spectrum lights. 

 Others prefer low or indirect light: 
- They can use low or natural lighting; 
- They can use lamps with dimmers. 
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The 

Temperature; 

 

- Many students can’t "think" when they feel hot; 
- Others can’t when they feel cold; 
- Some focus better in either a hot or cold environment. 

 

The design of the 

seat (formal or 

informal) 

 

 Informal: 
- Students can learn on the ground, on a sofa, an armchair or a 

comfortable chair. 
 Formal: 
- Sitting using a chair with back straight and hard surface for books 

and papers; 
- Sitting on a desk or table. 

Emotional 

stimuli. 

 

 

The motivation;  

 Some learners are motivated: 
- They can make a self-conception for objectives, procedures and 

evaluations; 
- They prefer self-stimulation and quick realization. 

 Others, are demotivated: 
- They are characterized by a short design, and simple assignment / 

tasks; 
- They need frequent monitoring; 
- They can use narrow dimensions motivators; 
- They encourage relationships  with peers and with capable and 

motivated learners; 
- They solicit self-developed goals and procedures, and they 

monitor progress; 
- They examine the time during the day, the perceptual strengths, 

and the sociological preferences; 
- They can use the interest inventories to identify motivation 

factors. (AMERICAN TESOL, 2015)  
The task 

persistence; 

- Some learners have a strong emotional need to work on a task 
until it is completed; 

- They often focus on uninterrupted periods; 
- They usually have analytic processors; 
- They can encourage relationships with peers, and with persistent 

students; 
- They can encourage self-design of short-term missions; 
- They can make "periodic" breaks. 

The 

responsibility; 

This element involves the learners desiring to do what they think 

they should do. 

In the conventional education, the responsibility is often related 

to compliance and to respond to what the teacher asks students to 

do. In particular we find two types of learners: 

 Those who have low scores of responsibility: 
- They are generally incompliants; 
- They don’t want doing something if someone asks them to do it. 
- They can conceive short-term missions with only single or double 

targets; 
- They give choices 
- They give simple directions; 
- They can realize basic tasks; 
- They can use praise / rewards; 
- They encourage personal choice related directly to the tasks; 
- They explain "why" missions are important; 
- They talk to students as an equal. 
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Those who have a high score of responsibility: 

 They can develop a short-term missions; 
 They take individual challenges at the level of their functional 

capacity or slightly above this level. 
The structure; There are two types of learners: 

 Those who need directions or specific explanations: 
- They are accurate on all the aspects of each mission 
- They are very motivated; 
- They use clear statements and simple shapes to define their 

objectives; 
- They detail things as much as possible; 
- They leave nothing to interpretation; 
- They indicate specific tasks; 
- They can periodically check the progress. 

 Those who don’t: 
- They establish clearly defined objectives, but with the selection of 

resources, procedures, timelines, reporting and verification; 
- They can provide creative options and opportunities to increase 

and expand the talents and abilities; 
- They consider the work in regular intervals, with latitude for 

completion in case of evident progress. 

Sociological 

preferences. 

Learning alone ; - The learner prefers to work alone. 

Learning in 

couple ; 

- The analysis factors don’t make distinction between people who 
want to learn with one other person (in couple) or many (in pairs, 
or in groups). For these learners, discussion and interaction 
facilitate learning. 

Learning with a 

peers; 

Learning with 

group ; 

Learning with 

either a teacher 

or collegial 

authority ; 

This element represents two types of learners: 

 Some of them prefer to have someone of authority: 
- They feel better or more comfortable when someone of authority 

or recognized by a special knowledge is present; 
- They can benefit from the frequent interaction and leadership. 

 Some who don’t want: 
- They have the ability to work without supervision.  

Learning in 

several ways ; 

 Learners who prefer to learn in different ways, can: 
- Benefit from the opportunities to learn alone, with peers and with 

authority, or in combination. 
 Those who do not prefer, are characterized by: 
- Providing routines. 

Physiological 

preferences. 

The forces in 

perception : 

Auditory, visual 

(text or image), 

tactile, and / or 

kinesthetic; 

 Auditory: 
- He listens carefully; 
- He discusses what he learned, and shares lessons to clarify; 
- He can work in collaboration; 
- He speaks aloud and he recites by singing; 
 Visual: 
- He memorizes by using visual indices; 
- He can draw pictures in his mind to memorize them; 
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- He draws diagrams and graphics; 
- He clarifies the ideas through drawings; 
- He prefers to revise by watching videos; 
- He prefers to participate in school activities and live scientific 

experiments; 
- He can learn by observing what others are doing. 
 Tactile and / or kinesthetic: 
- He seeks to move; 
- He prefers to talk with walking; 
- He can write or draw by listening; 
- He can build models; 
- He marks what is essential; 
- He likes to manipulate materials; 
- He likes to live experiences; 
- He can make interpretations (ALBERTA Education; EL EMRANI S., 

EL Merzouqi A., and Khaldi M., 2015). 
The 

contribution ; 

This element can describe two types of learners: 

 Those who can make these gestures often: Eating, drinking, 
chewing or biting objects; 

- They can seek for  snacks or meals even if it is the time of work; 
 Those who do not prefer: 
- They provide snacks after the end of lesson. 

The time ; We can talk  here about four “time preferences” during the day: 

 Morning: 
- Learners can introduce new elements in the morning; 
- Make tests in the morning; 
- Those learners should be advised to learn in the morning. 
 Midday : 
- The energy curve for those learners is highest around the noon; 
- They prefer to learn during the late morning; 
- They can introduce new elements around noon; 
- Make tests in the midday. 
 Afternoon : 
- The energy curve for those learners is highest in the afternoon; 
- They prefer to learn in the afternoon; 
- They can introduce new elements in the afternoon; 
- Make tests in the afternoon. 
 Evening: 
- Learners can introduce new elements in the evening; 
- Make tests in the evening; 
- Those learners should be advised to learn in the evening after 6 

pm. 
The mobility.  Some learners need frequent "breaks" and they have to move 

from the current learning environment; 
 Others can sit for hours while they are engaged in learning, and 

especially if they are interested in the task (American TESOL, 
2015). 

Psychological 

treatment 

inclinations 

Analytic or 

comprehensive 

 report; 

This dimension can describe if the learner prefers to start by 

solving immediately the problem, or take the time to think about. 

(SHELDON S., 2015) 

Right or left 

brain ; 

Impulsive/ 

reflective report 

(SHELDON S., 

2015).  
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FELDER &SILVERMAN Learning style model: In 1988, Richard FELDER and Linda SILVERMAN 
introduced their learning style model (KANNINEN E., 2009).They defined a learning style as the learner 
strengths, characteristics and preferences concerning the manner how to receive and process information. 
In its original version, the FELDER & SILVERMAN model was based on five dimensions: 
 The Sensitive / Intuitive dimension: The perception; 

 The Visual / Verbal dimension: The Input ; 

 The Inductive/ Deductive dimension: The organization ; 

 The Active / Reflective dimension: The Processing; 

 The Sequential / Global dimension: The Understanding (KANNINEN E., 2009; MONTGOMERY 

S.M., Groat L.N., 1998). 

 
For pedagogical reasons, Felder & Silverman added in 2002 some changes to their model. They ruled out 
the dimension "inductive / deductive" (the Organization), and they replaced the "auditory / visual" 
dimension, with "visual / verbal", as the verbal dimension can include spoken and written words 
(MONTGOMERY S.M., Groat L.N., 1998). The Table. 6 below describes the four dimensions and learning 
preferences according to each type of learners: 
 
Table: 6 FELDER & SILVERMAN Learning styles and preferences 
Dimension Learner type  Learning preferences  

The perception Sensing - The learner likes facts; 
- He prefers going into details; 
- He likes solving problems; 
- He is practical; 
- He likes making real-world connections. 

Intuitive - He prefers experiencing possibilities;  
- He likes conceiving new concepts; 
- He can work with abstractions. 

The input Visual - He prefers visual presentations; 
- He likes seeing  pictures, diagrams, flow charts, films, and 

demonstrations.li 
Verbal - He likes listening, arguing and discussing information; 

- He may recording courses; 
- He is capable to explain himself. 

The processing Active - He likes trying something out; 
- He enjoys working in groups; 
- He likes doing and experiencing. 

Reflective - He prefers  thinking; 
- He can take notes; 
- He likes working alone or with just one familiar partner 

(Montgomery S.M., Groat L.N., 1998; HAWK T.F., ShahA.J., 2007; 
FELDER R.M. &  Spurlin J., 2005). 

The understanding Sequential - He likes to go step-by-step; 
- To solve a problem, he progress logically. 

Global - He prefer to get the global vision;  
- He likes collecting information in a random way and organizing 

it intuitively (Montgomery S.M., Groat L.N., 1998; HAWK T.F., 
ShahA.J., 2007). 

 
2. Conclusion 
 
Learning is a particular complex process (CHEVRIER J., Fortin G., Leblanc R., and Théberge M., 2000). 
Learning styles allow to classify the different ways in which people learn, and how they perceive 
information. The evolution of the learning style concept seems to be characterized by the parallel 
development of several models of learning styles, each from a different frame of reference (CHEVRIER J., 
Fortin G., Leblanc R., and Théberge M., 2000). In this paper, we tried to introduce the concept of the 
learning styles and their uses, by describing some of the existing models in detail, in order to make it a 
reference for anyone seeking a starting point for choosing one of the models. 
 



Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

112 
 

References 
 
ALBERTA EDUCATION. Developing Learner Profiles. ChapIII, 23–44. 
AMERICAN TESOL. Learning Styles: Dunn and Dunn Model. [Online]. Available: 

http://americantesol.com/DunnLearningStyles.pdf. [Accessed: 17-Oct-2015]. 
BENETT C. (1979). Individual differences and how teachers perceive them.The Social Studies, 56-61. 
BONHAM, Adrianne L. (1987). Theoretical and Practical Differences and Similarities among Selected 

Cognitive and Learning Styles of Adults: An Analysis of the Literature. Unpublished doctoral 
dissertation, Univ. of Georgia, Athens.  

CHANG Y. C., Kao W. Y., Chu C. P., and Chiu C. H.  A learning style classifi cation mechanism for e-learning. 
Computers & Education, 53(2), 273 – 285 . 

CHEVRIER J., Fortin G., Leblanc R., and Théberge M. (2000). Le LSQ-Fa: une version française abrégée de 
l’instrument de mesure des styles d’apprentissage de Honey et Mumford. Education et 
Francophonie, 28(1).  

CHEVRIER J., FORTIN G., LEBLANC R., and THÉBERGE M. (2000). Le style d’apprentissage : une 
perspective historique. Education et francophonie, 28(1). 

CHEVRIER J., Fortin G., Leblanc R., and Théberge M. (2000). Problématique de la nature du style 
d’apprentissage, Education et Francophonie, 28(1). 

CONNER M. L., Introduction to Learning Styles. Ageless Learn. 
DUNN R. and Burke K. (2006). Learning Style: State of the Science. LSCY Res. Implement. Man.  
DUNN R., and DUNN K. (1993). Teaching Secondary Students through Their Individual Learning Styles: 

Practical Approaches for Grades. Boston : Allyn and Bacon , 7-12. 
DUNN R., Griggs S. a., Olson J., Beasley M., and. Gorman B. S (1995). A Meta-Analytic Validation of the Dunn 

and Dunn Model of Learning-Style Preferences. J. Educ. Res., 88(6), 353–362. 
DUNN R., Honigsfeld A., Doolan L. S., Bostrom L., Russo K., Schiering M. S., Suh B., and Tenedero H. (2008). 

Impact of Learning-Style Instructional Strategies on Students’ Achievement and Attitudes: 
Perceptions of Educators in Diverse Institutions. Clear. House, 82(3), 135–140. 

EL EMRANI S., EL Merzouqi A., and Khaldi M. (2015). The MOOCs in face of pedagogical constraints. Int. J. 
Of Engineering Science and Innovative Technology, 4(5), 7-13. 

FELDER R. M. and SPURLIN .J (2005). Applications, Reliability and validity of the index of Learning styles, 
Int. J. Engn Ed., 21(1), 103- 112. 

GHOLAMI S. and Bagheri M. S. (2013). Relationship between VAK Learning Styles and Problem Solving 
Styles regarding Gender and Students’ Fields of Study. J. Lang. Teach. Res., 4 (4), 700–706. 

GORDON D., and Bull G. (2004). The Nexus explored: A generalised model of learning styles. 15th Int. 
Conf. Soc. 

HARIYANTO D. (2014). The Design of Adaptive Learning System Based on the Collaboration of m-
Learning and e-Learning Platform. J. Adv. Comput. Networks,  2( 4), 311–314. 

HAUPTMAN H., and Cohen A. The synergetic effect of learning styles on the interaction between virtual 
environments and the enhancement of spatial thinking. Computers & Education, 2106– 2117. 

HAWK T. F, Shah A.J. (2007). Using Learning Style Instruments to Enhance Student Learning. Decision 
Sciences Journal of Innovative Education, 5(1). 

HONEY P., Mumford A. (1992). The Manual of Learning Styles. (3rd ed.). Maidenhead, UK. 
INSA Toulouse. Les styles d’apprentissages de Kolb - Insa - Toulouse. [Online]. Available: 

http://enseignants.insa-
toulouse.fr/fr/ameliorer_mon_cours/les_concepts_de_base/les_styles_d’apprentissages/les_styl
es_d_apprentissages_de_kolb.html. [Accessed: 17-Oct-2015].  

JISC. Learning Styles. [Online]. Available: http://repository-
intralibrary.leedsmet.ac.uk/open_virtual_file_path/i391n604179t/LearningStylesSrc/7.Learnin
g+styles/LS-honeymumford.html. [Accessed: 17-Oct-2015].  

KANNINEN E. (2009). Learning Styles and E-Learning. TAMPERE Univ. Of Technology. 
KOLB D. (1984).Experiential Learning: Experience as the Source of Learning and Development. 

Englewood Cliffs, NJ : Prentice Hall. 
KOLB D., Rubin I.M., and McIntyre J.M. (1974). On Management and The Learning Process. Organizational 

Psychology, A Book of Readings, 27-42, NJ : Prentice-Hall. 
KOLB D., Rubin I.M., and McIntyre J.M. (1976). Comportement organisationnel: une démarche 

expérientielle. Montréal : Guérin (chap.II: L’apprentissage et la résolution de problème). 
McLeod S. Saul McLeod Bio | Simply Psychology.  [Online]. Available: 

http://www.simplypsychology.org/saul-mcleod.html. [Accessed: 17-Oct-2015].  
MONTGOMERY S. M., Groat L. N. (1998).  Student learning styles and their implications for teachin The 

Center for Research on Learning and Teaching. The Univ. of Michigan, No 10. 
OCEPEK U., Bosnić Z., Nančovska Šerbec I. , and Rugelj J. (2013). Exploring the relation between learning 

style models and preferred multimedia types. Comput. Educ., vol. 69,343–355. 
SHELDON S. Learning styles. [Online]. Available: http://www.eapfoundation.com/studyskills/styles/. 

[Accessed: 17-Oct-2015]. 
WILLIAMS G. infed.org | David A. Kolb on experiential learning.  [Online]. Available: 

http://infed.org/mobi/david-a-kolb-on-experiential-learning. [Accessed: 17-Oct-2015]. 
 
 
 
 
 
 
 



Proceedings of 9
th
 International Conference on Education & Information Management 

(ICEIM-2015) 

 

113 
 

Moral Lens on Campus Life: A Study of Muslim Female Students in Some Selected Higher 
Educational Institutions in North Western Nigeria 

 
Ahmad Muhammad Gusau, Mal. Salisu Yakubu 

Zamfara State College of Education Maru, Nigeria 
amgusau@gmail.com 

 
Abstract: The paper provides a moral lens on campus life in the study area. The paper opens with 
Muslims and the conceptualization of education and is tied against the backdrop of search for knowledge 
in Islam which is an obligatory duty upon Muslim men and women alike. The paper proceeds with review 
of relevant literature on the topic. The data was presented in form of character and characterization of 
female students in higher institutions. Research findings in terms of morals and economics faced by 
Muslim female students shrouded in their association with bad companies, negative effects of 
westernization, poverty and lack of financial support , Staff influences , logistical complications and scarce 
facilities. Similarly, the paper concludes that Muslim female student’s life on campus has serious 
challenges which the paper hopes parents should play a pivotal role in this vein, government and its 
agencies; concern Muslim should work in harmony to find ways to arrest the ugly situation. Conclusion 
and recommendation are offered to embark on a proper modification.  
 
Keywords: Muslim female students, moral lens, campus life, higher education, Northern Nigeria 

 
1. Introduction 
 
Education is broadly defined as acquisition of knowledge, skills and values which are necessary for the 
development of individuals and society. It is a solution to the problems and challenges of contemporary 
life. This could be narrowed to western or religious education. This is supported in Risikat (2007), Yahya 
(2009), Cronk (2004), Dauda (2007) and Gutek (1988). Also Education is the input instrument for human 
development Bakar (2012) added. Therefore education plays a major role in shaping human lives 
generally. Salihi (2012) and Dauda (2007)opined that in Islam education is a very fundamental segment; 
it is an invariable index for the smooth and successful development of Islam anywhere, in all civilization 
and epochs and at any point in time, it also covers the state, society and education.Dauda (2007) 
furtherindicated education facilitates a smooth and cordial horizontal relationship between the believer 
and his fellow believers and non-believers, and other creatures around him/her.Education is an integrant 
part of the religion and wherever Islam goes it goes with its system of education Bello (2015) 
mentioned.However Maigari (2010) showed that Allah (SWT) has indeed honoured mankind above other 
creatures with knowledge. 
 
In this research aMuslimis one who submits to Allah (SWT) this submission is the affirmation of 
Kalimatus-Shahadah one he/she makes the affirmation, he/she is expected to live life according to its 
teachings, this is cited in Adebayo and Fagge (2014) work.Yusuf Ali and others commentators of the 
Glorious Quran mentioned the virtues Muslims-servants of Allah (SWT) as follow: 

1. They are humble and forbearing to those below them in spiritual worth. 
2. They are constantly by adoration, in touch with God 
3. They always remember judgement in the hereafter 
4. They are moderate in all things 
5. They avoid treason to Allah, to their fellow creatures, and to themselves 
6. They give a wide berth not only to falsehood but to futility 
7. They pay attention both in mind and manner, to the signs of their Lord 
8. Their ambition is to bring their families in righteousness and to lead in all good 

 
Therefore both man and women are to contribute for the development of their nation morally and 
educationally. In supporting this, Lawal (2015) stated that Muslim women in early Islam and up to the 
Contemporary period play great role in various fields’ education inclusive.  This paper is aimed at serving 
as a moral leans on the life of Muslim female students on campus. This is with a view to look at the moral 
challenges they are facing therein. Campus as used in this paper, means a ground or field of a college or 
University. In other words, it refers to a geographically self-containedUniversity out in the country 
considered in terms of its ground and buildings, Oxford Advanced Learners Dictionary (2010). In 
addition, a campus is a place where students from different departments or residence of all students who 
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got admission and were given hostel in any institution. Furthermore, a campus is a combination of 
students from different areas who came to stay together under the umbrella of such or those institutions 
which admitted them Gusau (2006). 
 
Higher institutions in this paper, are those higher education in north western Nigeria, we derived the 
sample population. Three institutions were selected from three states- Sokoto, Kebbi and Zamfara. The 
reason for selecting these states is that they have many things in common- origin, culture, ethnicity, 
religion, educational background, geographical location history, and perhaps the same similar problems. 
A Muslim woman is a woman who admits herself as a Muslim by appearance, thought, action and mode of 
dress.In conquering with this, Lawal (2015) viewed that The Quran and Hadith provide general principles 
governing to women’s contribution and participation in all spheres of life.In his words Opeloye (2012) 
evident that Muslim man or woman is one who follow the proper Islamic teachings.In line with this, 
Badamasiuy and Shuaib (2012) indicated that both man and woman are recognizes equally in terms of 
reward and punishment. Therefore, Woman in this research refers to Muslim female students that are in 
campuses of selected educational institutions of higher learning in Sokoto, Kebbi and Zamfara states- 
North western Nigeria. 
 
Theoretical background: Islam is a religion permits women to participate in acquiring knowledge. At 
the same time, Islam provides ways by which they should acquire and impart it. There is a need for 
Muslim female students to acquire western education so that they can contribute their quota towards the 
development of education in the society in general. This is emphasized in Dauda (2007) Lawal (2015) and 
Al-Haj(2014) researches who confirms that both male and female, rich and poor, the ruler and ruled, 
young and old could participate in knowledge. The Qur’an said;“… Allah will exalt in degree those of you 
who believe and. Those who have been granted knowledge, And Allah is well Acquainted with what you 
do” (Qur’an 58:11).Similarly, Abu Hurairah (RA) reported Allah’s Apostle (SAW) as saying:   
Narrated Abu Hurairah (RA): Allah’s Messenger (SAW) said, “ The world, with all that it contains, is 
accursed except for the remembrance of Allah that which pleases Allah; and the religious scholars and 
seekers of knowledge.”(At-Tirmidhi) Riyadh As-Salihin Vol.2. Hadith No. 1384. 
This studyinvestigates the general attitudes and behaviour manifestation of Muslim female students in 
some campuses of tertiary institutions in Sokoto, Kebbi and Zamfara states. Muslim female students 
imitate and exhibit certain behaviour characteristics in such institutions, which are contrary to the 
customs or traditions of the people of these areas. This paper, therefore, hopes to find answers to 
questions: What are these immoral acts? Do the same kinds of immoral behaviours exist in all these 
institutions? What were the contributory factors that led a number of them to indulge in immoral 
behaviours? What impact did the campus life make on the Muslim female students in some of these 
tertiary institutions? Answers to these questions will be given in the subsequent sections of the paper. 
 
2. Literature Review 
 
Some issues akin to this paper have been discussed by various scholars, an attempt would be made in this 
section to review these issues as they relate to this paper. Morality is one issue relevant to this research. 
Aisha (2011)said that ethics in Islam includes both male and female to be righteous, non-corruption, 
courage, honesty and educated, and they have to be just with each other. Siddique (1977) deliberated 
morality and its foundations in Islam, he also mentioned personal character and fellow Muslims. Maigari 
(2010) emphasizes and promote the acquisition of knowledge to both male and female. Muttahari (1981) 
stated rights of women in Islam he gave a history of some great women’s life, Wives of prophet 
Muhammad (SAW) and his companion. In Doi (1970) Islam in Nigeria, examined Islamic education in 
Hausaland, which precludes northwestern Nigeria. He noted the contribution of Shaykh Uthman Bin 
Foduye and his daughter Nana Asma’u towards education is also discussed. Abubakar (1997) investigated 
female students in some higher institutions in Sokoto state. Danbako (2002) is another work relevant to 
this research since it gives a historical background of Zamfara state.  
 
In Raji (2000) is an explanation on Islam and Muslims which includes Muslim female. Another, relevant 
work is Kaoje (1991) which is a study of Muslim female education and the relevance of women’s 
education to the family and society.Women low participation in educational process and their moral 
behaviours.Dangana and Ibrahim (2000) investigated Islamic morality, code of conduct and sincerity of 
purpose they has the opinion that observing morality properly, it will help in building society generally 
and promote decent moral behaviour. They further discussed the importance of training children right 
from childhood, the absence of which leads to immoral acts taking place in institutions of higher 
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learning.Abdulqadir (2000)found on Muslim Ummah, and its importance of establishing peace and 
stability. Raihanah (2007) stated on the impact of family law studies to the societythis include male and 
female. Therefore, this papers contribution will be on the life of Muslimfemale students of selected higher 
educational institutions in North western Nigeria. This is with a view on putting moral lens on behaviours 
they exhibit which are on Islamic moral scale contrary to the teachings of Islam. These behaviours 
include- Association with bad company, materialistic, lack of parental training, environmental factors, 
financial problems, staff influence, indecent dress. In the section that follows will bring the data attesting 
to all the above. 
 
3. Methodology 
 
This paper examines various aspects of campus life involving Muslim female students in institutions 
investigated. It is aimed at examine nature as well as factors responsible for the involvement of Muslim 
female students in immoral acts in, such institutions. It is hoped that the findings documented in this 
research will be useful not only to the administrators of the institutions, but also to the stakeholders 
involved in the education of Muslim females in higher institutions of learning in Sokoto, Kebbi and 
Zamfara states, Nigeria and world at large. As regards, to the methodology used, three methods were used 
in the course of data collection. The first method was library method; this is purposely for the purpose of 
consulting written materials from libraries. Abdullahi Fodiyo Library, Usmanu Danfodiyo Sokoto Annex 
Library, Waziri Junaidu History and Culture Bureau Sokoto, Sokoto state library, Shehu Shagaricollege of 
education (SSCOE) Library Sokoto, Sokoto State Polytechnic Library, Federal college of education 
Technical (FCET) Gusau Zamfara state, Nigeria and other related libraries. The second method was 
interview, the researcher visited the higher institutions of learning and interviewed people who were 
either affected or involved in the issues discussed in the study.In Shehu ShagariCollege of Education 
Sokoto and State School of Nursing and Midwifery Sokoto. In Kebbi state Waziri Umaru Polytechnic Birnin 
Kebbi and Adamu Augie College of Education Argungu. In Zamfara state–Federal College of Education 
(Technical) Gusau and Zamfara State College of Arts and Sciences Gusau. 
 
 In the institutions mentioned above, three categories of people were interviewed.  
(1) Members of school administration. They were interviewed in order to find primary source materials 
about the historical background of the schools, population, statistics and lecturers. 
 (2) Officials of Muslim student society. As people who are affected and are uncomfortable about immoral 
acts in their respective institutions.  
(3) People who exhibit acts of immoral behaviours. They were interviewed in order to get firsthand 
information about the causes and varieties of immoral acts. It is important to note here that the 
researcher did not inform the respondents that were interview as participants of immoral activities, 
because it was impolitic to do so. 
The third method was observation. The researcher visited the institutions under study. This is in order to 
observe the forms or phenomena of immoral acts exhibited in those higher educational institutions. This 
enabled the researcher to authenticate the information collected in the course of the interview. 
 
The characteristics exhibited Muslim female students in the higher educational institutions: There 
are some female students who involved themselves in some activitieswithin and outside the campus as 
characteristics of campus life which include the followings: 
 
Weekends outings by female students: Some of the female students feel free to go for weekends 
outings. For examples at FCET Gusau, female students usually went on weekends to even spend the nights 
at Gusau, Zaria and Abuja. In one instance incidence a mother came out to visit her daughter and the girl 
was absent her roommate claimed that she went to write GCE Exams in the town. Later on, it was 
discovered that it was not true and the mother felt unhappy to the extent of cryingreported by the 
interviewee. Also at AACOE Argungu some female students narrated that some female studentshave been 
spending some nights outside the school campus in their boyfriends house and came back to school early 
morning. According to one of the respondents there was a girl from Waziri UmaruPolytechnic Birnin 
Kebbi who followed her boyfriend for weekend to Zaria hotel and unfortunately was discovered and 
identified through her identity card the interviewees said. Therefore, it is the responsibilities of parent 
and college management to look after those students under their custody. This is related in ‘Personal and 
moral Development in Islam (nd)’it is a code of conduct that an individual, group or society holds as 
authoritative, in distinguishing right from wrong or good and bad behaviours.Similarly, Aisha (2011) 
reported that people are vicegerents and sovereigns and have to be fair. She further said Islam does not 
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forbid the borrowing of ideas or processes that are useful and morally sound.Equally Adebayo (2010) 
analyzed the encouragement of immoralities which includes indecent dressing of girls, women moving 
alone in deserted places or in the dark and women living alone which could increase the rate of rape in 
the society. 
 
Friendship (Boyfriend vis-à-vis Girlfriend): There were cases of female students who develop 
friendship with male students by coming out to classes in the night to have group discussion with them. 
Some female students do cook and send food to their boyfriends or the male students will come to their 
hostels and collect it by themselves. This is contrary to the culture of people of the area. This 
characteristic was exhibited at SSCOE Sokoto AACOE Argungu and Waziri Umaru Polytechnic Birnin-
Kebbi. FCET Gusau has no male students NCE full time, but some of the male staff are friendly with their 
female staff students and in the night between 8:00pm – 10:00pm. In the process of this research, the 
researcher witnessed that people from the town were coming to talk with female students on campus 
including their lecturers. This is against the norms and culture of the people of these areas i.e the three 
states mentioned. It is permitted to look at women for a need such as education testimony, judicial 
proceedings, medical care Al-Haj (2014).Some researchers (Youssif, 1990: Naseem, 2003: Safina, 2007) 
further highlighted the need for proper moral education. Another example is that a female students 
reported that her husband is good and not friendly to any girl, but later another female student told her 
she has appointment with him by 8:00pm. The husbandcame to visit that girl at the specific time and the 
wife witnessed it, the interviewees reported. There were also cases of female students who are married 
but will later abandon their husbands on finding new boyfriends in the campus. All these incidences that 
occurred are against these people tradition and are a great challenge to their female 
daughter’seducation.In her study Aisha (2011) stated that ethics in Islam includes righteousness, non-
corruption and honesty. 
 
Gala Night: In most of the schools under studyused to organize party called Gala night. The party is 
usually organized by students Union at Multi purpose hall in Waziri Umaru Polytechnic Birnin-kebbi and 
the Union usually sell tickets to both males and females with indecent dresses. Problems usually 
happened in this activities for instances, some female students were raped the interviewees 
reported.Likewise Adebayo (2010) criticized the encouragement of immoralities which includes indecent 
dressing of girls, women moving alone in deserted places or in the dark and women living alone which 
could increase the rate of rape in the society.This is related in some researchers (Youssif, 1990: Naseem, 
2003: Safina 2007) cited the indecent dressing of some Muslim female students in our higher institutions, 
which further emphasizes the need for good moral education.In line with this, Gwadabe (2008) viewed 
that education process in Islam is a process of building and directing individuals, for this aim, messages 
were revealed and messengers were sent to build individuals spiritually, mentally and physically. 
 
Morocco Junction: Students and people from outside usually visit a place called Morroco-16 at AACOE 
Argungu especially when there is no light at night, where both male and female students intermingle 
together and enjoy themselves. There are female students who fight with colleagues because of 
boyfriends. Likewise at FCET Gusau they have Morocco Junction where male visitors from the town come 
and enjoy themselves between the hours of 8:00pm – 10:00pm SSCOE Sokoto also has it owns Morocco 
Junction in the school garden and football where female students also enjoy themselves with their 
boyfriends and visitors from town. According to one academic staff who was a member of voluntary 
committee organized by the college authority who go round in the night in order to stop immoral acts 
taking place in the college between female students and their counterparts.  In his words Ahmad (2006) 
opined that authorities should act with a sense of accountability towards Allah, towards his servantswith 
justice, fairness and impartiality.Also, Al-Faruqi (2013) confirms that unless man is responsible, unless 
he/she is responsible for his/her actions, and judgment, then is the necessary condition of 
moralaccountability. Therefore, this is a collective responsibilities, parent, individuals and management 
staff should act accordingly in promoting students moral especially female. 
 
Female visits to male residences: In some higher educational institutions used to visit male students in 
their hostels but stay with them at their gates and have discussion with them. This could happen in the 
day time or in the night. In Waziri Umaru Polytechnic Birnin Kebbi, some female students spend nights in 
male residences in the town. Also in SSCOE Sokoto, some irresponsible people from the towns usually 
meet with these innocent female students and carry them to various guest houses and induce them with 
money to satisfy their selfish desires. In FCET Gusau, some wealthy people usually arrange with some 
female students and carry them to their residences particularly in the night. Some flashy cars could be 
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seen in the gates of higher institutions carrying these female students. In his words Salihi (2012) said that 
Islam imbues Muslims with very high and enduring spiritual and moral virtues.Similarly, in Raihanah 
(2009) project, it is supporting and encouraging the society to respect and promote female students 
especially as regards to learning process. 
 
4. Findings 
 
From the above research it was discovered that the female students in these campuses are facing serious 
moral problems and the findings could be summarized as follows: That association with bad company 
contributes seriously to the influence. It was observed that the bad ones easily convince and influence the 
good students to become like them. The female students on campus are from different parental 
background, different cultural background and different socio-economic background. They live and mix 
together. Therefore Muslim should follow the proper teachings of Islam. In relation to this Dauda 
(1994)stated thatIslam guides mankind to live happy and successful life in this world, its teaching ought 
to be guided by fundamental principles and objectives. Equally in his research Al-Raysuni (2012) quoted 
in (Al-Quran 3:159) addressed to the Messenger of God in his capacity as guide, educator, and leader, and 
one who calls others to faith in God.This is for all to imitate and practice. Also the characteristics, is based 
on the negative effects of western education whereby female students mix with people as a result of the 
so called freedom or human right which the system gives priority could be the reason that leads to many 
immoralities. In this context Aisha (2011)and Al-Attas (2009) are similar. In her words Aisha (2011) 
described that Islam does not forbid the borrowing of ideas or developments that are beneficial and 
morally sound. Al-Attas (2009) described that a Muslim could borrow from other civilization, especially if 
the knowledge contained therein does not run counter to the truths demonstrated by Islam. 
 
Poverty and lack of financial support also contributes to the immoralcharacteristics. It requires a lot of 
money to survive and they are given inadequate provision by some parents. So on reaching the campus 
when theprovision finishes instead of the parents to send enough money or food they will tell them to 
manage.Similarly, this problem has been echoed by Amina (2004) who described that it is an obligatory 
duty of the parents to solve the conditions of living obligatory for their children especially female, they 
should provide for them quality of Islamic and western educations.  Staff influence on students also 
contributes to the immoralities. Students are forced to buy handout otherwise it will affect their C.A i.e 
continuous assessment. In this vein some lecturers take advantage of these students in satisfying their 
desires. In this perspective, therefore student needs to be motivated and encourage towards a positive 
attitude to knowledge Oseni(2011) mentioned. Katherine (2010) opined that family or 
society’straditionand culture need to be respected. Also, it was found that difficulties of transport of social 
factors contribute to the immoral behaviours of some female students. Most campuses are located far 
away towns and transportation facilities are scarce. Also socially, some students who were brought up in 
faraway places like Lagos when they come to these institutions they will find life difficult and would be 
forced to fall into some unbecoming behaviours. In his words, Al-Attas (2009) described that a Muslim 
could borrow from other civilization, especially if the knowledge contained therein does not run counter 
to the truths demonstrated by Islam. In supporting male and female participation in knowledge it says; 
Narrated Abud- Darda (RA): Allah’s Messenger (SAW) said, “He who follows a path in quest of knowledge, 
Allah will make the path of Paradise easy forhim….” (Abu Dawud and Tirmidhi) Riyadh-us-Saliheen 
Vol.2.Hadith No. 1388. 
 
5. Conclusion 
 
To conclude this research has arrived at the conclusion that life on campus has serious impact on the 
Muslim female students. This paper has also discovered that in an ideal situation a campus is supposed to 
produce positive impacts on muslim female students and become a fertile ground for the production of 
academically sound female Muslim students as well as to ensure their participation in extra curricular 
activities instead on wasting time on undesirable activities. The situationon the ground however has 
shown that the negative impact on campus has by far outweighed the positive ones. The implication of all 
these is that the negative impact negate the realization of the Muslim females educational aspirations. The 
factors discovered to be responsible for this included unislamic and unrestricted intermingling with the 
opposite sex, peer group influences, material background, economic factors, lack of effective school 
supervision as well as cross cultural influences as a result of interactions with other ethnic groups. It is 
however hoped that parents will find this research useful in giving advice to their children and will help 
those Muslim female students that come across it to make self adjustments. On a final note, it is  also 
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hoped that this work will be useful to government and other concerned citizens, especially Muslims to 
think of possible ways to arrest the situation for the better. 
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