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Abstract—The use of technology has been widely used for many people in
every aspect of life and become part of daily activities in recent years. One of
technology  application  is  in the learning and education process. Adaptive
Navigation Support (ANS) is a method and part of a hypermedia study that can
boost the performance of  students  by using the benefit  of  technology.  With
ANS, students are able to make the learning process more interesting as the
learning material  relatively corresponds to  their  knowledge and preferences.
Furthermore,  ANS  can  guide  students  in  finding  their  paths  and  ways  in
hyperspace  based     on  student  requirements,  goals,  and  characteristics.
Therefore,  ANS  has  caught  many  researchers  attention  in  their  studies  to
improve student skills and performance in the learning process. Many papers,
discussed in ANS, have been published over the last decade,  however, no one
has studied the ANS in a comprehensive way. This paper is a literature review
in ANS and its application as well as its implication in the learning process.
There are fourty-nine papers as its source of analysis. Our findings show that
the  applications  of  ANS  can  be  classified  into  four  dimensions,  such  as
platform, use case, impact, and process. These classifications are based on the
study of ANS applications and implications over the last decade.
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1 INTRODUCTION

With the advanced of technology in recent years, the learning paradigm has moved
from  traditional  (i.e.  paper-based  and  face-to-face  learning)  to  an  electronic
environment.  The term  electronic environment  refers to the use of technology and
interactive  media,  for  instance,  the  internet,  films,  radio,  television  program,  etc.
Adaptive Navigation Support (ANS) is a part of Adaptive Hypermedia (AH) studies
that exploit technology to improve student skills and performances in the learning
process. Moreover, ANS can become an alternative to the traditional "one-size-fits-
all" approach in the hypermedia development systems [1].
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In the earlier of web-based technology, the Web has been provided an interesting
platform for adaptive hypermedia applications. In fact, it has demonstrated the power
of ANS in several  applications.  However,  an interactive web-based application for
ANS is not enough. With the development of mobile technology, people tend to do all
their  activities  in  gadgets  (i.e.  smartphone,  tablet,  and  netbook).  As  a  result,  the
mobile platform has become a common platform. Thus, the implementation of ANS
should also consider these emerging context. ANS aims to give a better experience to
mobile  users  through  mobile-platform  applications.  The  users  could  use  the
applications based on their requirements and preferences. ANS can, as well, identify
and make adjustments, based on the characteristics of users, such as user objectives,
preferences, knowledge [2], and capability [3]. With a such adaptation, it is expected
that students’ learning experiences and performances will increase significantly [4] .

ANS has, widely, been used in academic environments, particularly in schools or
colleges to improve student’s experiences in learning processes by using e-learning
application. With this approach, students will share their learning characteristics with
the system [5] that in turn allows them to manage their learning performance based on
their own learning objective and current knowledge [6].

However, a literature study is needed for mapping the implementation of ANS in a
learning process.  This paper  presents  ANS and its  implementation for  students  in
learning  process.  In  addition,  our  goal  is  to  give  a  bigger  picture  of  ANS
implementation  to  researchers  or  e-learning  system  developers  so  that  their
applications  could  be  effective  and  efficient  for  the  users,  especially  students,  in
learning process.

The rest of this paper is organized as follows: firstly, we describe the method in
Section II. Secondly, we present the result and discussion in Section III. Finally, we
end the paper by presenting a conclusion in Section IV.

2 METHOD

2.1 Scope and Material

The  material  for  this  paper  is  papers  discussed  ANS.  We  study  the  papers
published over the last decade. The papers are from the ScienceDirect database with
the criteria as follows: (1) Keyword: “Adaptive Navigation Support in Learning”,  (2)
Papers written only in journals, and (3) Published in period between 2010-2019.

Based on these criteria, we found 203 papers. Then, these papers were selected to
get  more  relevant  papers  to  our  research.  The  selection  was  done  by  seeing  the
content of paper through the abstract that is significantly related to our criteria. The
criteria  are  (1)  papers  are  related  to  our  topic,  (2)  papers discuss, directly, about
adaptive navigation support, and  (3)  papers  are  not  a  literature  study.  From this
process, 49 papers were selected to be analyzed further. The distribution of papers in
terms of year is depicted in Figure 1.



Fig 1: Paper distribution

2.2 Step of Analysis

In order to optimize the results in our research, we used a content analysis method
for hypermedia. It  is  an impor- tant method for analyzing the content of documents
[7]. In  this case, the documents refer to all kinds of media, either electronic or non-
electronic  media.  The  electronic  media,   such  as  internet,  radio  and  television
programs, films, audio speeches, are more commonly used than non-electronic media,
for example newspapers, reports, magazines, letters, books, in recent years.

Fig. 2: Steps of Analysis

The analysis consists of two main steps, for instance, wordcloud and qualitative
data analysis. Wordcloud analysis is used to get bird’s-eye view of our research topic.
Mean- while, qualitative data analysis is for identifying in depth and classifying our
research topic into several themes derived from wordcloud analysis.

Qualitative data analysis is done through the coding process. In this study, the code
(i.e.  theme  or  important  term  related  to  the  research)  was  obtained  during  the
literature review process which became the material of the research. The coding steps
consist of several processes [8] as shown in Figure 2, namely:

1. preparing data; 
2. determining unit of analysis;
3. compiling coding and categorizing schemes; 
4. testing coding scheme;
5. implementation of the coding process for the entire data;
6. testing the consistency of coding;



7. analysis of results and drawing conclusions;
8. compiling report findings.

Data  preparation  includes  paper  searching  in  the  ScienceDirect  database.  The
chosen unit of analysis in this research is the adaptive navigation support that is used
in the learning process. The next step is coding processing which starts with the code
selections that is relevant to our research topic. Finally, the code is analyzed until the
conclusion has been reached.

3 RESULT AND DISCUSSION

This part is divided into two sections describing analysis result from wordcloud
analysis and qualitative data analysis. Wordcloud analysis is utilized in order to gain
bird’s eye-view of the topic whereas qualitative data analysis aims to gain a more
detailed perspectives.  As depicted in Figure 3,  some  key  words has emerged  in
various size. The size of the words represent its frequency. The bigger of the size the
more  frequent  it  showed up in  the literatures.  In  contrast,  the smaller  of  the  size
shows  that  it  is  less frequent in the literatures. 

Among  the  most  frequent  words  are  learning,  students,  study,  design,  group,
results. Among the less frequent words are scores, motivation, work, data, tools, and
devices. In  addition,  there  are  also words  in  between such  as  mobile,  cognitive,
paper, and game.

Based on its size on the Figure 3, the key words then can be categorized into three
groups. First, group with  the most frequent words. It  shows that the discussion is
emphasized on the learning process whereas in group of the less frequent words focus
on the learning result. Moreover, the group in between focus on the methodology or
learning paradigm that can brigde the learning process and technology. 

Fig. 3: Wordcloud analysis in ANS Research



3.1 Learning Process 

ANS influences the learning process carried out by students (distinguishes it from
conventional  one-for-all  learning).  It  helps  students  organize  previous  knowledge
required  for  current  learning  activities  [9].  In  addition,  the  kind  of  self-regulated
learning allows students to do a learning exactly in what they want to know based on
their  learning progess  [10].  They are  able  to  learn  from simple to  more complex
material  gradually  [11].  Moreover,  there  is  an  association  between  ANS-based
learning with learning in groups which distinguish it from conventional one-for-all
learning. In this context, a group of students can be used as a standard and basis to
develop a more precise student’s model within the group [6]. 

3.2 Learning Method 

Some literatures report the use of ANS in a mobile environment. By implementing
ANS on a mobile platform, engagement from students on the courses they follow will
increase. This is due to two things. First, mobile devices are now become the main
tool for accessing information through the Internet. The educational institution should
begin to embrace and integrate this tehcnology into learning activities  [12]. Second,
mobile devices are very pervasive,  the majority of students already have, use, and
familiar with it. Although there are some limitations on using these devices, such as
capacity, configuration, responses, and time constraint [13], mobile devices will raise
the students’ excitement in learning [14]. Mobile paradigm in learning is suitable for
outdoor learning activities where students need to move from one place to another [9].
It  allows students  to  keep  engage with their  course,  doing their  assignments,  and
reading some materials while they outside the class. ANS, in this regard, can provide
the students a track of learning activities [13].

3.3 Learning Impact 

The adoption of  ANS could raise positive effect  on students performance.  The
learning result coming from ANS system represents not only overal score but also the
capability of students in organizing knowledge [15]. This is become an advantage of
ANS over the conventional scoring system where all students receive same treatment
from their teacher.  In fact, it also can significantly increase the learning efficiency
[16] and the students’ scores [9]. Besides of the scores, the adaptive system motivates
the students to learn better [17].

4 CONCLUSION

Adaptive  Navigation  Support  can  help  students  learning  better  by  reducing
cognitive load in navigate the system. Several research is done in various contexts.
Based on result,  there are three dimensions of  ANS usage in educational  context,



namely process, methodology, and impact. However, (1) most ANS are still applied
to informatics courses, such as  JAVA, XML. There have not been many studies that
have explored the application of ANS on course courses other than exact sciences, for
example social sciences. (2) ANS research needs to be improved on mobile platforms,
since mobile devices  have become important  tools for  learning,  at  the same time,
mobile platforms have a different design format than web or PC-based platforms.
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