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Abstract—In this paper, we present an application that helps the teachers in
identifying slow learners in a class; similarly, the system helps slow learners cope
up with their fast learner peers. Specifically, we evaluated the development of
the Mobile-based Sharing Presentation Display Management to assist the teach-
ers in identifying students that do not understand the topic during lectures. Fur-
thermore, the system automatically collects the students’ attendance, allows the
learners to interact with each other, learners can ask questions through a messag-
ing facility. At the same time, anonymous to their classmates, they can inform
the teacher to discuss the topic further presented in the current slide or to give
them some time to process the item. The system was developed using open source
technologies and can run on multiple platforms, including Android and Win-
dows. This study found that both students and teachers perceive the use of the
system positively, and they considered as advantageous to improve their perfor-
mance in the class.

Keywords—Mobile Learning, Shared Presentation Display, Socket Program-
ming, Web Technologies

1 Introduction

The traditional teaching practices gives educators enormous responsibility; in the
class, while conversing lessons using whiteboards and image projectors, teachers make
sure that the students are paying attention and understand all they taught [1]. Interaction
among learners is an essential element of the learning process; consequently, most of
the instructional materials and pedagogy are individually-based and student-paced [2].
Students are inclined to learn on their timing, independent of their peers [2], and pro-
ceed to another topic and material if a guaranteed proficiency attained. Instead of being
a source of new knowledge, the teachers only assist students when needed [3]. How-
ever, learning ability varies among students; some learn quickly in little time while
others require extra time [4]. Some students may not understand the topic thoroughly
and may perceive it differently, and these students know that they are slow learners [5].
Slow learners are regular students and eventually learn if they put extra time and effort
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while fast learners can learn and move faster [6]. Thus, if not given enough time and
attention, slow learners were not able to keep up with fast learners.

To offer proper good learning experiences, educators need to be innovative in man-
aging the class [4] and need to understand the difference between individual thinking
capabilities [7]. Similarly, in some cases, several teachers were unaware of the quick-
ness or the speed and the way they discuss the lesson that could result in more lessons
not entirely understood by several learners in a class, specifically the slow learners.
Furthermore, slow learners are often quiet, shy, and may have reduced self-confidence,
feel embarrassed to ask questions or clarifications in front of their classmates [8], and
these learners exist in almost every class. So far, there are no exiting means in identi-
fying and supporting them [6].

The study [9] suggests that teachers must observe significant scenes and monitor the
progress and development of the class and make effective decisions to increase student
achievement. Moreover, there are new ways that possibly will help to capture student
progress and observation through the use of information and communications technol-
ogy (ICT) [10]. The rise of ICT services changes the delivery of various fields, such as
research, banking, and education [11], [12]. Moreover, the advent of mobile technolo-
gies and mobile devices become affordable and customizable [13]. These phenomena
created unique methods and approach in education, like mobile learning, blackboard
applications, and online and mobile quiz applications [14], [15].

Several works of literature presented the use of ICT, especially mobile technologies,
to aid the management and delivery in education. Mulyono [16], developed an app to
minimize teachers’ absence in the class in a private university in Indonesia. During the
implementation, three challenges had surfaced, namely: the processing, reporting, and
input operation. However, results show that the teacher's perception of the mobile app’s
usefulness is positive.

The study [13], revealed that the attitudes towards mobile learning by the students
in UAE had improved through the usage of mobile devices, which also affect the inten-
tion to use mobile learning in higher education. Similarly, educators have positive atti-
tudes with regards to mobile learning, and results indicate that mobile learning systems
can be adopted by all educators regardless of their academic ranks and experience.

Kim and Rha [17] empirically analyzed the factors affecting the adoption of mobile
learning in South Korea based on three different consumer groups, namely: the critical
adopters, pro-technology, and ambivalent. Their study suggest that compatibility and
observability are the most significant factors that affects adoption of mobile learning.
Additionally, for the critical adopter and ambivalent groups, resistance is the primary
driver on the intention to use mobile learning. At the same time, self-efficacy is the
most excellent motivator to adopt mobile learning for the pro-technology group.

The study [18] presented the advantages of mobile computing in learning based on
students from three universities across the US. The students' teachers had been using
mobile computing to support their learning experience for two semesters. Results show
that computing devices had the advantages of accessing information quickly; it gives a
variety of ways to learn and enable situated learning.

Mobile technologies can provide new practical experience and training opportunities
for a teacher in facilitating knowledge transfer and stimulate thinking in the classroom
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[19]. The current study presents the development and evaluation of the Mobile-based
Sharing Presentation Display Management that assists the teachers in identifying stu-
dents that do not understand the lesson during lectures. Moreover, the system is a voting
tool designed to enable the students, especially the slow learners and those students
who are hesitant to ask questions to cast a vote to notify their teacher that there are
students who do not understand the topic yet. Similarly, the system automatically col-
lects the attendance, allows the learners to interact with each other, permit students to
ask questions through a messaging facility while anonymous to their classmates. Lastly,
this study documented the structure and development process of the system and ex-
plored the perceptions of teachers and students towards the use of the system.

22

Presentation Material

Vote Cast

A

Shared-Media

A

User Socket
Information

Method
Mobile Device
(Cross-Platform)
HTTP Server
NodelS Server I ¥
PHP Script

Events ‘ Socket.lO |-
>

User Socket
Information

Students

Presentation
with
Voting Facility

Slide Presentation

Online Participants

vy

Presentation Report

Tomcat Server

PHP/JavaBridge

Aspose.Slides Java
Component

Instructor

Fig. 1. Architectural Design of the System

http://www.i-jim.org



The system designed to conform to multiple platforms, it can provide a matching
interface to any mobile devices which allow various display specification. The system
can consolidate opinions from the students. It can generate reports and analysis to dis-
tinguish if the teaching-learning method used, or the delivery were adequate to the
learners. Figure 1 shows the system developed using the various software applications
and web-based technologies, including Apache HyperText Transfer Protocol (HTTP)
Server, Tomcat Server, Node.js, Android Development tool, Apache NetBeans, and
Java.

Utilizing the socket programming approach, different components on the system can
communicate over the network — the system comprised of three servers, namely: the
Apache HTTP Server, Tomcat Server, and Node.js server. The Apache Server is a gen-
eral-purpose HTTP server, with the ability to support numerous programming lan-
guages like Hypertext Preprocessor (PHP) and Python, server-side scripting, an authen-
tication mechanism, and database support. The Tomcat Server to enable PHP and Java
Bridge is used to connect a native PHP script engine with a Java virtual machine. The
tomcat server allows java applications to receive the PowerPoint presentation uploaded
by the teachers and convert it into image file formats; then, a Java application forward
the PowerPoint file to the HTTP server (PHP script) and save the file. The Node.js
server provides the system with an event-driven, asynchronous I/O and cross-platform
runtime environment.

Furthermore, MySQL, a relational database management system, is used to store all
information inputted and generated for/by the system. Lastly, the mobile-client appli-
cation runs on cross-platform devices. The Node.js server receives client requests, and
by utilizing Socket.IO, the presentations are then able to be shared to with the clients'
devices.

3 Narrative Development and Findings

Although designed for mobile devices, the system is also accessible using a desktop
computers or laptop that runs on any platforms. Both students and teachers have a
unique account and one authorized personnel managing the data for security and con-
fidential purposed.

3.1 Teacher management page

Shown in Figure 2 is the interface for the teachers, which contains several menus
and functionalities. The teachers can upload a power point presentation for a specific
section or group of students. In the navigation panel, the teacher can also check the
attendance of the students using the class list option and can view and send messages
from/to the students that are accessible in the discussion menu option. A drown-down
menu is also available to choose a specific student section for the class, and by clicking
the share button, the presentation shared and can be view by the students using their
mobile client app. The server IP address and Port where students should connect is
visible in the upper right of the page.
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Fig. 2. Interface for the teachers

After the instructor selected and shared the class slide presentation to the students'
client app, the presentation displayed in the teachers' presentation windowpane of the
main page. The teacher can start the lectures using the slide presentation and provided
with three slide control action. First, is the Previous button that allows the teacher to go
back to the previous slide. Next is the Next button, which helps the teacher to move to
the next slide. However, the system will not allow the slide to move forward if the
majority of the student voted to hold the slide. As can be seen on the page (see Figure
3), which 75% of the students voted to proceed to the next slide and 25% percent voted
to hold and requested to discuss the slide further.
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Fig. 3. Server Presentation View

Thus, the presentation proceeds to the next slide if the majority of the students’ at-
tendance votes or taps for “Proceed” in their mobile devices. Nonetheless, the teacher
is still the master of the class. They can override the control of the presentation using
the Override button whenever the teacher decides that the lesson should proceed to the
next slide. For the students to pay attention to the class, they are all required to tap for
Proceed or Repeat.
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Fig. 4. PowerPoint Presentation Upload Form

The Upload Presentation navigation from the main page will redirect to the page to
the upload presentation page shown in Figure 4. On this page, the teacher can upload
the presentation to the specific student section, can edit or delete it if needed.

3.3  Student registration

The system is part of a more significant project aimed at creating a smart classroom
and smart learning technologies. However, the system not yet integrated into the uni-
versity student information system. For this experiment, each classroom installed with
a PC server and a Wi-Fi hotspot. Each PC server is capable enough to serve up to 50
students per class. Furthermore, the teacher manually registers the student using the
form shown in Figure 6.

Students

Students List
Personal Information

Fig. 5. Student Registration Form

To register a student to the class, the teacher must enter the student ID to the form,
and then the system verifies the information and provide the name of the student; hence,
all students are pre-registered to the system. However, the teacher must have a copy of
the students’ master list generated by the university information system as a reference.
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3.4  Student mobile-client app

To ensure security and authentication of the students’ identity, they required to login
through username and password. Students can only login to the presentation session if
they are validated and enrolled in the class. To connect, the student must specify the IP
address of the server and Port (see Figure 6). After a successful log-in, they can now
choose their specific class and access the class presentation shared by their teacher.

Media-Sharing
Presentation

Server Details

192.168.__.__

3000

User Login

Fig. 6. Student mobile-client app log-in form

Shown in Figure 7 is the main view of the student mobile-client app wherein the
slides synchronized with the teacher presentation. The Repeat and Proceed buttons are
real-time voting action to inform the teacher whether the learners already understood
the topic and ready to proceed to the next slide or to repeat the discussion of the current
slide. Moreover, a button is also available on the page menu to access the messaging
facility to allow the students to send questions or ask clarifications to the teachers anon-
ymously. A drop-down menu is also accessible on the menu, where the students can
able to download the PowerPoint presentation.

Figure 8 shows the time duration, in seconds, of each slide discussed by the teachers
wherein the longest length is where the discussion stayed for an extended time to realize
the lesson. The report automatically generated every time the presentation and voting
of students are completed. The reports saved for the future use of the teachers and to
track the slide wherein the learners needed extra time to understand the discussion.

3.5  Students perception of the system

A survey conducted to determine the students' perception of the system’s usefulness,
ease of use, and intention to use at the Caraga State University Ampayon Campus at
Butuan City, Philippines. A total of 200 students were randomly selected from different
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colleges and invited to attend a demo class using the system. The students are divided
into 4 sections with 50 students each and assigned to the distinct classroom. For
demonstration purposes, each class is installed with 1 PC server and wifi to connect the
student's mobile app to the server. After the demo class has ended, the student asked to
fill the questionnaire.

Moreover, the survey based on three factors, namely: perceived usefulness [20], per-
ceived ease of use [20], and behavioral intention to use [21] shown in Table 1. Shown
in Table 1 is the scaling and quantification used for indicators with a numerical rating
scale of 1 and verbal description of Strongly Disagree, 2 as Disagree, 3 as Agree and 4
for Strongly Agree. Responses from the students and teachers significantly help the
development of the system by aggregating their opinions and views to make improve-
ments.
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Table 1. Scaling and Quantification Used for Indicators.

Numerical Rating Mean Interval Verbal Description
1 0-1.49 Strongly Disagree
2 1.50-2.49 Disagree
3 2.50-3.49 Agree
4 3.50-4.00 Strongly Agree

The items (see Table 2) of the questionnaire are taken from the established works of

[20], [21] distributed within the following factors:

1. Perceived usefulness indicates the level of students believes that using the app

would enhance their learning performance [22].

2. Perceived ease of use indicates the degree of students believes that using the app

will free of effort [22].

3. Behavioral intention to use is the measure of the strength of the students' intention

to use the mobile app [22].

In the survey questionnaire, there are six items for perceived usefulness, three items
for perceived ease of use, and three items for behavioral intention. Table 2 summarizes
the distribution Mean of the surveyed student, which confirms that students agree that
the system and the mobile app is useful and could help to increase their performance

and productivity in the class.

Further, students also agree that the mobile app is easy to use, the interface is clear
and understandable, and the mobile app is user-friendly. Lastly, students also agreed to
use the mobile app in the future and would recommend its services to their peers.

Table 2. Distribution of Mean and Verbal Description across Different Indicators

Indicators

| Mean | Verbal Description

Perceived usefulness

Using the application would enable you to accomplish tasks more quickly | 2.80 Agree
Using the application would improve your performance in the class 2.84 Agree
Using the application would increase your productivity in the class 2.97 Agree
Using the application would enhance your effectiveness in the class 2.83 Agree
Using the application would make it easier for you to engage in the class 2.61 Agree
Using the application would enable you to accomplish tasks more quickly | 2.94 Agree
Perceived ease of use

The mobile application is easy to use 2.57 Agree
Your interaction with the mobile application is clear and understandable 2.83 Agree
Overall, the mobile application is user-friendly 2.75 Agree
Behavioral intention to use

I intend to use the mobile application in the future 2.54 Agree
I would like to recommend the services of the mobile application to others | 2.82 Agree
I will use the mobile application frequently in the future 2.79 Agree
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3.6  Qualitative interviews with the teachers

Teachers asked about their perception of using the system. The findings from the
observation and the interviews with the teachers revealed that they have concerns about
the capacity of the PC server to handle and serve a request from multiple mobile-client
apps. Teachers A said: ‘The system should be implemented in a server having a higher
capacity to serve multiple class simultaneously.’ (Teacher A)

However, the time when the system tested, it was still on the development and testing
phase and not fully implemented, even the data of the students not directly pulled from
the university information system.

Teacher B suggested:

‘If possible, at least the system has an option to add video streaming or audio from
the teacher. Because if the system can offer these functionalities, the teacher can now
deliver his or her lessons even without physically present in the classroom.’ (Teacher
B)

Teacher C added:

‘The buttons, navigations, and links are easy to find and very functional, and I found
it to be secured, reliable, and user-friendly. However, I experienced the PC server to
lagged or frozen when the mobile client-app reached 50.” (Teacher C)

4 Conclusion

In the current study, we evaluated the construction of the system and its applicability
as an instrument to help the slow learners cope up with the fast learners. Students per-
ceived the use of the mobile app positively, which allow them to inform their teachers
that they do not understand the matter during lectures, while anonymous and not getting
embarrassed to their fast learner peers. Teachers perceived it also to be useful, espe-
cially to the beginners. By allowing the students to stop them from moving to the next
item or slide quickly, this mechanism gives them time, and opportunity to make adjust-
ments and identify the learners who are having difficulties in realizing the current topic.
Teachers can find the appropriate teaching method and innovate to improve their strat-
egy to help slow learners understand the lesson. However, few concerns arise during
the system testing, like the mobile-client app getting a delayed response from the server,
and the server sometimes experiences lagging if many requests are coming from the
mobile-client app. Further improvement of the system should address these issues;
hence, this work is part of a more significant project. Lastly, future works include en-
hancing the graphical interface, integrate the system to the university information sys-
tem, and evaluate the system effectiveness of the system with an appropriate acceptance
model and a large sample size.
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