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Abstract: Given the massive uptake in the domain of information and communication
technology, there is great potential for integrating social media technologies with learning
processes at universities. Social Network Sites (SNS), e.g. Twitter and Facebook, have been
used in various educational activities. However, the use of such sites in educational activities
is still generic often confining itself to aspects related to creating module notebooks. Hence,
this study aims to employ SNS, and more specifically the features of Twitter, in the
educational process so as to make it more effective than has been the case hitherto. Mobile
technologies have also formed the basis for innovative note-taking solutions to be used by
students in the classroom to cover the shortcomings of traditional notes. Based on mobile
technologies and SNS features, this study proposes an architecture that provides
undergraduate students with a new innovative note-taking tool. The architecture has been
proposed to fit the students’ needs at higher education level as regards their note-taking
practice. The proposed architecture was built based on a MVC three tier model that is used
for interaction application. This issue has not been investigated in the literature and thus its
usefulness to the learning process is still unexplored.
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1. Introduction:

Social Network Sites (SNS) have been used recently as a new trend in learning and teaching
in higher education. Most current students have grown up in the digital age where this
technology is present in all areas of their lives including their learning and teaching activities.
In fact, Twitter is one of the most popular platforms that have been recently employed in
teaching and learning. For example, Dhir et al. (2013) show that a significant growth in the
popularity of Twitter is in the educational sector. Similarly, mobile technology has increasingly
been used in learning and teaching in higher education. According to Traxler (2007) using
wireless, mobile and handheld devices has gradually increased and been disseminated
across educational sectors. Personal mobile devices are ubiquitous amongst student
populations in universities ( Herrington et al 2008). Keeping these advanced technologies
mentioned above in mind, there would seem to be a clear need to investigate how these can
be used to serve the note-taking practice in education.

Numerous studies have reflected an increased interest in using technologies for note-taking
practice in education (Abowd et al., 1998; Aitken and Hatt, 2012; Truong, 1999; Zhang and
He, 2004; Singh et al., 2004; Kam et al 2005; Berque 2006; Reilly and Shen, 2009; and
Marrandino et al., 2011). However, none of these studies have focused on social network
sites (SNS) or even the short text messages for note-taking practice in education and also
have not used the three tier architecture (MVC) Model-View-Control pattern design



architecture. Hence, this paper is suggesting an architecture for note-taking practice in
education that focuses on providing the two main functions of note-taking e.g. the encoding
function and the recalling function using mobile technology and Social Network Sites features
for current age students. The proposed architecture has been drawn based on two resources:
the first resource was used in the light of the rich history of the literature review of research on
mobile technology, Social Network Sites features and the note-taking activity. The second
was the result of an exploratory study that was conducted at an early stage.

The most surprising result of the exploratory research was that traditional pen and paper was
observed to be still the most favored tool used by undergraduate students for note-taking
practice (Al-zaidi et al., 2013). Therefore, our innovative architecture developed here is based
on critically analyzing the literature reviews in order to solve the problem of the untidy pen
and paper medium and the lack of gaining the benefits of online learning. The literature
reviews that have been used to help us in framing the idea of the proposed architecture will
be discussed in the paper further. This paper introduces the proposed architecture in detail,
followed by its evaluation technique, and finally the conclusions of the study.

2. Literature review:

2.1 Mobile technology:

In recent years, the quick growth of mobile technologies is promising a new revolution that
might be comparable with that of the web (Trifonova and Ronchetti, 2003). Mobile
technologies in education can help in supporting teaching and learning such as personal
organization without explicitly being part of the learning activity themselves (Naismith et al
2004). M-learning can be considered as a learning tool for accessing content, which can be
locally stored on the device or can be reached through interconnection (Trifonova and
Ronchetti, 2003). The most obvious use of mobile devices for educational purposes is in fact
a direct application of e-learning techniques on smaller devices instead of those on a desktop
PC (Trifonova and Ronchetti, 2003).

2.2 Mobile learning:

Recently, rapid advances in mobile learning have been viewed as a major trend in higher
education. Georgive et al. (2004) pointed out that m-learning offers a new way of learning

and teaching; which redresses the deficiencies of traditional education. Indeed, Georgive et
al. (2004) highlighted that m- learning is becoming a new form of learning worldwide that is
based on mobile devices such as the PDA, cell phone and Tablet PC.  According to
(Herrington et al., 2008) and Sharples (2006) the use of mobile phones has already grown
amongst students as well as across all educational areas. (Sharples et al., 2002) argued that
handheld computers and mobile communication are technologies that can be used in
supporting individuals to learn anytime, anywhere. Similarly, (Naismith et al., 2004) identified
that mobile phones and personal digital assistants are the most prevalent technologies for
mobile learning. Moreover, (Traxler, 2007) emphasizes that mobile learning has been growing
obviously and significantly in higher education.

(Alexander 2004) stated that students learn more effectively with mobile devices than they do
with desktop computers. According to Evans (2008), using m-learning as a teaching and
learning strategy for college students appears to be an effective tool in higher education.
Another study by (Fozdar and Kumar, 2007) indicated that using m-learning could help in
improving students retention by enhancing the delivery of education. (Traxler, 2005)
highlighted that m-learning is a new educational format. Hence, this strongly suggests that
m-learning is an innovative educational tool, since many researchers attempted to investigate
how the mobile technologies can be employed for educational activities.



2.3 Mobile device

Personal mobile devices are ubiquitous amongst student populations in universities
(Herrington et al., 2008). Mobile devices perform many of the functions of desktop computers
with the advantages of simplicity in that they are ‘easy to carry’ and give improved access
everywhere, anytime (Houser et al., 2002). Widespread ownership of mobile phones and the
availability of other portable and wireless devices have been the landscape of technology-
supported learning (Kukulska-Hulme, 2009). These technologies turn out to be well aligned
with strategic educational goals such as improving students retention (Kukulska-hulme,
2007). Personal digital assistants and mobile phones are the most commonly used
technologies for mobile learning (Naismith et al., 2004). Individuality is one of mobile devices’
properties such as personal digital assistance (PDA) that generates unique educational
affordances (Klopfer et al., 2002).

2.4 Note-taking

Note-taking is one of the most important activities used in learning processes and has proven
its positive impact on students’ achievement (Kiewra, 1987; Piolat et al., 2005). Note-taking is
one of the most commonly used techniques by students during lectures (Hartley and Davies,
1978). Traditionally, this course of action is usually conducted manually (i.e. pen and paper).
In recent years, Web 2.0 technologies such as blogs, wikis, and social networking sites have
been used to transform teaching and learning in higher education given that such
technologies offer software developers and end-users the ability to create and modify content
online. Web 2.0 technologies have actually been used in a number of educational activities
(e.g. communications, discussions, and note-taking) that are carried out by students in
classroom settings. These activities appear to be more interesting and appealing to students
when they are enabled by Web 2.0 technologies and thus we assume that such technologies
have the potential to enhance their learning skills.

2.5 Twitter in Education

Twitter has been deployed in a number of ways in higher education (Leaver, 2012). To give
just a few examples, it was found that one of the advantages of using Twitter in a classroom
setting is that it offers students an additional channel for communication (Tyma, 2011, ).
Scornavacca et al. (2009) also found that for handling questions in a large classroom, text
messages can be used as a more practical and efficient way than the traditional raising-hand
method. However, a survey of faculty members, guests, and students on a pharmacy
management course that was conducted by Fox et al. (2011) showed that although 80% of
the sample found that Twitter facilitates class participation, 71% and 69% of the sample,
however, indicated that Twitter was distracting, and actually prevented note-taking,
respectively. Hence, using Twitter during lectures to get involved in classroom activities
seems to be annoying for instructors leading classes (Hartman and McCambridge., 2011). In
line with this, Cherney (2008) argued that students who use Twitter will lose the space for
thinking in depth compared to traditional teaching in classrooms.

On the other hand, some studies argue that the use of Twitter in classroom settings is
advantageous. For example, Junco et al. (2010) argued that using Twitter changes the way
traditional activities take place in classrooms and leads to keeping students engaged.
Accordingly, the literature shows inconsistent results regarding the appropriateness of using
Twitter in classroom settings and for educational purposes. A plausible explanation is that
Twitter and similar social networking sites are not specifically designed as an educational tool
that supports the learning process.

Microblogging is a form of communication that allows people to generate content by posting
short posts limited to 140 characters. One of the most popular microblog tools is Twitter, with
more than 6 billion users as of Jan, 2014 according to Statistic Brain. A survey conducted by
Cheng et al. (2009) showed that 65% of Twitter users are under the age of 25. Junco et al.
(2011) found that Twitter has been used in teaching and learning amongst the students. Most



studies of using Twitter in classrooms have focused on Twitter as a feedback tool between
teachers and students (Kassens-Noor, 2012). Another study by Chamberlin et al. (2011)
suggested that Twitter is a simple tool allowing students to post short text messages of just
140 characters or less in educational fields. According to Faculty Focus Statistics (2010)
Twitter has become a very popular learning tool in the educational setting among both
teachers and students. Recent evidence showed that Twitter has a significant impact on
students’ engagement in learning processes (Junco et al., 2010). However, another study by
Fox et al. (2011) indicated that using Twitter in the classroom environment is distracting and
by far the major percentage of participants said it prevented note-taking.

2.6 Micro Note-taking

Katayama and Crooks (2003) have highlighted that online educators have had to reconsider
the popularity of the alternative mode of learning with technology, as a consequence of the
widespread emergence of electronic notes and text. Therefore, Micro Note-taking has been
defined earlier in this research by (Al-Zaidi et al., 2013) as a small-sized class of remarks that
serve as an initial reservoir of presented information for future uses. This paper attempts to
describe the proposed Micro Note-taking application as follows: learners are not using
modern tools efficiently for note-taking activity during lectures and using pen and paper is
outmoded and although not necessarily bad is far from being a good tool. The development of
online Micro Note-taking Application is based on facts that are gleaned from the literature
reviews regarding the benefits of online learning using mobile technology in learning. Also, it
attempts to address the major shortcoming that has been revealed from the learners’
perspective with regard to the note-taking activity. A simple solution will be developed for the
leaners which is based on a short text message of Twitter taken by individual learners on their
mobile devices from the presented information during lectures such as: PowerPoint slides,
writing on the board and material resources. The micro notes are short, managed and
grouped into module notebooks using keywords so that they will be easy to recall later. To
recall the information that was noted manually by using pen-and-paper would be a time
consuming task as well as an untidy job for the learners. A Micro Note-taking Application will
be deployed in the classroom environment on the learners’ mobile devices via Internet
connection as a modern tool for note-taking activity instead of using a traditional one.

3. Proposed Application Architecture

3.1 Physical Architecture

The proposed architecture was suggested to abstract the operation of the proposed
application. The architecture for the proposed application basically was built upon two main
resources: our vision in the light of the literature reviews and the outcome of the
investigation’s exploratory study that was carried out. Our application was built based on
client server approach. A three-tier architecture was adopted to describe clearly the
operations of the proposed application (as shown in figure 1).

According to the kind of mobile application type, Micro Note-taking application can be
categorized as a mobile application based on web services that are accessible through web
services protocol (programmatic interface) (Ghatol and Patel, 2012). These web services are
as follow: adding module notebook, encoding the notes, recalling the notes, adding keywords
and searching for the notes. The database was used as a main storage for the data
application (Vicknair et al., 2010). MySQL was used to develop the database the most
common used open source (Converse et al., 2013). PHP stands for Hypertext Processor is
an open source, server side and HTML embedded web-scripting language (Converse et al.,
2013). To ensure the connection between the database and mobile web application, PHP 5
will be used because it offers much-enhanced object programming functionality (Converse et
al., 2013). Apache was used as a web server, as it is the most common used with PHP and
MySQL (Converse et al., 2013).
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Figure 1: Micro Note-taking Application Architecture

4. Suggested Application Evaluation

The proposed architecture will be used to implement the initial prototype of the application for
note-taking practice in education. The research method techniques will be applied here in
order to improve the next version of the application. To achieve the research aim along with
its objectives, this research follows the Design-Science Research (DSR) paradigm. This
paradigm is deemed appropriate when a research aims to produce artefacts (i.e. utilities) that
address the so-called wicked problems (Hevner et al., 2004). In principle, the design-science
research attempts to successfully design, develop, and evaluate technology-oriented design
artefacts characterized as novel, innovative, and purposeful. Design-science research, in
general, aims to solve unstructured but relevant organizational or social problems through the
development of novel and useful artefacts. As the current research aims to help in solving
students’ note-taking problems by developing a purposeful micro note-taking application, the
design-science research paradigm is deemed fitting. First, this study will employ an
experimental study design, involving a convenience sample of students to determine the
impact of the micro note-taking experience. Then, a qualitative research method will be used
for measuring different students’ perspectives on the initial prototype. Patton (1990) pointed
out that a qualitative research method can be used basically to gain two aspects: new
opinions/ perspectives on things about which little is already known, or to gain more in-depth
information that may be difficult to convey quantitatively. Therefore, a semi-structured
interview and focus groups will be applied where the interviewer has the flexibility to explore
and probe with this predefined list of questions and themes. The application will be
implemented and then tested using a qualitative research method as mentioned above.

5. Conclusion

This paper presents a new architecture for note-taking practice in education based on Social
Network Sites (SNS) and Mobile technology. The architecture will be used to formulate a
stand-alone web-based mobile application. The application relies on mobile technology and
use of one of the Social Network Sites features; specifically the use of just 140 characters to



post the generated content for note-taking practice. Model-View-Control (MVC) pattern design
is the most widely used for interactive web based systems and was utilized to build the
architecture. For the next version of the prototype application, users’ feedback and views will
be taken into consideration to improve it in relation to the students’ needs. The final prototype
will go through the evaluation stage with students at the University of Warwick to investigate
and collect their views and perceptions about using this tool for note-taking practice.

As mentioned above, the proposed architecture stemmed from the literature review on note-
taking practice as well as new technologies employed in education and the exploratory results
were carried out to investigate the current note-taking practice for students to contribute
knowledge helping to fill the gap of this research. The prime research evaluation technique for
this application will be interviews to collect different views about a new application for note-
taking practice. As discussed above, the system is still in the early stage of this research but it
suggests an innovative approach for note-taking practice by integrating the social network
sites features with mobile technology.
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