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ABSTRACT: Rapid advancements and technological breakthroughs have revolutionized the spread of information and
communications. The development of technology has significantly altered the transmission and storage of information. The
widespread use of computers has revolutionized numerous businesses and sectors worldwide. Computers affect how employees can
improve their work for every client. For example, offering their services in a way that is more accurate, efficient, and competitive
when providing information. To carry out their work tasks, they may use a variety of programs or software. As a result, the manual
is still the standard procedure for document recording, including the distribution of memos and communication letters to specific
recipients or across offices using record books. Therefore, they might encounter challenges in the assigned personnel carrying out
their duties during this process. So, the study's goal was to create a paperless communication system that would make it simple for
the recording officer to find, distribute, and alert recipients—whether or not they had a cell phone. Every stage of the waterfall
model was applied to the development process for the system. The respondent assessed and tested the system, and found that it met
the requirements for sending outgoing and incoming memos and communication letters to the intended recipients.

KEYWORDS: SMS Based, communication, information, dissemination, waterfall model.

1 INTRODUCTION

The existence of computers has been globally transformed in many establishments and industries. Computers gives an impact on
the way of improving the work of employees for each client. Such in executing their services to be more competitive, efficient, and
accurate in giving information.

Avers that communications and information spread have been revolutionized by technological breakthroughs and rapid advances
[1]. Technological development has greatly changed how information is stored and transmitted [2]. Industrial society has progressed
into an era of advanced technological innovations, thereby affecting the way people live their lives and how organizations run their
daily business activities [3]. Technology is permeating people's lives like never before. It is being used in all spheres of life such as
health care, education, agriculture, the banking sector, information seeking and retrieval, energy, manufacturing, and transportation
[4]. At the center of all technological developments is the growing use of the Internet and mobile technologies. The digital
information era has brought incredible advances in computing and communication technology, the advances that have made possible
the advent of new methods of communication, such as web and email, and their penetration in all spheres of our lives. Increasingly
accessible electronic communication is changing the way businesses work and people live. The spread of the Internet reaches almost
all parts of the world, and even in space astronauts can read and send email messages [5].

Sharing information would not only raise awareness and increase knowledge but could also save lives. Occasionally, governments
need to provide critical information to citizens accurately and promptly. There are different information dissemination channels such
as Television, Radio, SMS, and Social Media. However, these channels have several limitations [6]. A dissemination approach is
needed that intelligently targets specific citizens with critical information that concerns them from trusted sources on time.
Dissemination information is a novel idea of information dissemination by integrating many trusted sources in a unified source that
can be accessed by the stakeholders at any time [4].

Since the existence of Isabela State University, Secretaries and Administrative clerks of the different offices have begun the
process of distributing memorandum and other communication letters. Uses a variety of procedures, and locates offices
distributing. As a practice, the process of keeping the memorandum and other communications are filed into a filing folder or
filing cabinet and recorded in the record book. Initially, the process is just quick and easy, low cost and minimum training is
needed since the process is not too complicated but keeping and accessing the documents is not secure. Also, it may not be
determined whether the recipient received or not the said documents.
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Nevertheless, with the advent of technology, the proponents have seen that there is a strong need to computerize the process. It was
observed that if someone asks for a copy of a memorandum they cannot locate easily, there is a tendency to lose. Likewise, since it
is using the traditional or old practice, there is no way for backup. Accessing the previous documents (memorandums or any
communication letter) especially the previous months/years is difficult and time-consuming.

With the given situation, it is recommended to revolutionize through an SMS-Based Inter Campus Communication System as a
digitized way of informing and distributing memorandums and communication letters. The system automatically disseminates,
records, and safely the issued documents. It responds to the hectic task of keeping everything written down keeping records sound
and safe and locating authorized personnel in giving or distributing memorandums. It manages records, eliminates inaccuracies,
and improves efficiency in the institution. It also provides details of full information to the personnel and staff concerned about the
campus.

Hence, the Paperless Communication System gives a more professional appearance to enhance the services of the institution to
everyone.

2 RELATED LITERATURE

2.1 Document Management System

The document management system is the automated control of electronic documents images, spreadsheets, and word-processing
documents through their entire life cycle within an organization, from initial creation to final archiving. It allows organizations to
exert greater control over the production, storage, and distribution of documents, yielding greater efficiencies in the ability to reuse
information, control documents through workflow processes, and reduce product cycle times. DMS is an electronic system that
scans, stores, and retrieves documents received or created by an organization.[7]

Paperless Document Management System is used to eliminate the losses that businesses suffer because of physical paper files and
filing systems. This paper addresses some of the technologies that are helping professionals shift toward a paperless business world,
a DMS based on organizing digital documents to search and store documents and to reduce paper. Most of the workplaces consist
of a variety of documents having a mixture of handwritten and printed text. The detection of such documents is a crucial task for
Optical Character Recognition (OCR) developers. This paper describes different steps for processing different documents using
scanning, tagging, and indexing for effective data retrieval with OCR and Indexing techniques [8]. Compared the document
management systems with printed papers. The advantages

and disadvantages of both systems are listed as a table. It stated that signature is the most important problem in the document
management systems and this problem is solved by using biometric signature [9]. Also, they discussed the overall architecture
of EDMS and how organizations can integrate the EDMS to their systems. Although the majority of universities all over the world
use of computer based system, universities maintain their document management using a semi-automated system or paper today
[10]. Generally, document management systems are designed by using a database. However, worked on a document management
system according to ISO 9000 standards by using the XML structure of the new browser-based language [11].

Organizations produce a large number of documents in several types and there is a real challenge in managing and effectively
using of produced documents. Two main targets of document management systems were mentioned in their work. First target
is accessing a document at anytime, anywhere and on any machine; second target is sharing a document with other users and
enable them to make changes on document content at the same time. Ensuring the safety of the system is one of the most
important issues today [12]. Database is the most important component of an electronic document management system so
the security of the database is crucial for the system security. The biggest difference between TEDMS and EDMS is the MLS
database used by TEDMS systems.

the advent of information technologies, a lot of important official documents and materials is sent through the internet. He mentioned
about the details of electronic signature that is used to provide safety, integrity and to ensure the sending/receiving action cannot be
denied. He also discussed the impact of electronic signature technology on the document management systems [13]. Document
Management System (EDMS) can be described as a system which starts with preparing documents in computers or uploading
prepared documents to computers; continues with saving the document header information (document name, document
editors, document type, document date, subject, abstract, page number etc..), making changes on the document and sharing the
document with different users; ending with archiving the document and based on the principle of managing all of the stages
[14].

2.2 Records Management System

Developing any software system, the database normalization helps to avoid data redundancy. While when we automate database, it
is easy for normalizing data. The essence of data normalization is to split your data into several tables that will be connected to each
other based on the data within them. By designing database tables carefully, we save space, minimize duplication, protect the data
to ensure its consistency, and provide faster transactions by sending less data [15].
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Record Management is the supervision and administration of digital or paper records, Regardless of format, Records managements
seek to efficiently and systematically control the life cycle of records that are routinely generated as a result of activities and
transaction. “Records are a vital asset in ensuring that the institution is governed effectively and efficiency, and is accountable to its
staff, residence and the community that it serves. Records support decision making organize documents, and provide evidence of
policies”[16].

Extensive use of computers in a various application, a computation of bank statements, the use of robotics machine to speed up
some factory works, enrolment and grading system in school and universities, networking and others. Man slowly realized the
importance of computer to speed up communication even in remote areas and as means of transferring data for business needs.
Computer can also store information in a mass storage device. It can recall information in a speed of microseconds or even
nanoseconds. Therefore, man can easily retrieve store information, change it and then store it again [17].

Management System attempted to convert the existing filling system into a database filling system. The study begins with the
analysis of the data present system and identifies problems that are encounters such as time consuming a costly process, and
duplicated data files, difficult to provide information are difficult to control. That’s why she made this to have more efficient one in
form of database that will help to maintain an operating procedure for maximized efficiency, to aid in retrieving, to have quality
output and effort, to provide better utilization and allocation of human effort and labors, to eliminate duplication and redundancy of
data, and to all the users to easily obtain information they need [18].

The need for record management programs to be implemented as standard operating procedure in any government agency is best
evidence by real world specific example of how poor records management ended in disaster for companies such as enro. This section
examined several scenarios of how records management practices affected agencies companies and other businesses 19]. The
important issue in paper-based records is, all the clinical information is written in freestyle, and chances are high of missing or
forgetting some important information, as this will lead to serious effects on patient’s treatment and care. The case sheet is a hard
copy that can be accessed by one person at a time and needs physical transfer for other physicians to access. Retrieving a record
will be a hard task given the number of medical records present and missing a record won’t be a surprise in a huge pile of paper-
based medical records. Moreover, with time, information in paper records gets diminished because of aging paper and ink, even fire
accidents or natural disasters can ruin the archive of paper records [20].

All the above-discussed issues can be overcome by implementing the EMR/EPR system, it can not only solve the problems but also
improve the efficiency of healthcare by increasing accessibility, and needs fewer resources to maintain records. EPR system can be
used as a resource of researchers, it will be a tool for disease surveillance, which can be used for public health initiatives and for
practicing Evidence-based medicine [21].

2.3 Information Dissemination Systems

Information Dissemination Systems to describe systems that deliver individual copies of the same data from one source computer
or a cluster of computers to client computers (subscribers) via the Internet. Although we concentrate on developing methods for
efficient delivery of data from one source to multiple receivers, our results can be applied in cases where more than one group
member can be a transmission source. For example, a straightforward extension to multiple sources is to construct a dissemination
system for each source separately, and then use a combination of these systems, assigning each source to the corresponding
dissemination system [22].

The impact of information dissemination on development is a long-term achievement, the dis-semination of development
information through a Rural Information Strategy has the potential to make an impact on community development. The contribution
of the Information Facilitators was an important factor. Where they were pro-active, with an active programmed for leveraging the
flow of rural development information through various communication channels, impact was high. Where the Information
Facilitator was more passive, concentrating mainly on reading room services, the level of impact was low. This suggests that the
skills of information workers require revision, to incorporate managing development information flows and facilitating the use of
information, if they are to become credible players on the rural development stage [23]. The flow (extension) of development
information in society depends on the information environment. It was found that where the production of certain types of
information was low, this led to low supply and consequently low impact (for example, in the area of income generation). This
suggests the need to identify information gaps and assemble or repackage appropriate information to address the shortfall EDMS
has transformed documents, accelerating and automating them. Computers and Web based information systems enable
documents to be digitally created, stored, transported, and displayed. For the most part, computer systems have created documents
in electronic format and incorporating multiple formats such as word processing files, spreadsheets, graphics, video, audio, and
bit-mapped images. Webbased information systems enable documents to be shared by many users inside and outside the
organizations. EDMS helps people to find the documents they are looking for without knowing the exact location of a
document [24]. Document management reduces the uncertainty about whether the documents are up-to-date. It also eliminates
redundant data or files. An electronic document management systems releases personnel from handling papers to more important
work. Many document management systems also provide good distribution features.
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3. METHODOLOGY

3.1 Waterfall Design

The study follows the Waterfall Model design as shown in the figure 1 for the software development and methodology employed in
this investigation. The process starts with the communication phase, in which the researcher lays out the specifications. From there,
it moves through phases such as planning, modeling, building, and software deployment
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Figure 1. The waterfall model design of the developed system

3.2 System Architecture

Figure 2 shows the system architecture of the developed system. Wherein, the hardware and software requirements are identified
during the development of the system to check each capacity. So, the system used at least the hard disk of 900 GB, 4.0GB for
memory, and, Intel Core for Processor. Also, an Epson printer with a scanner that will be used to scan documents, a TP-Link Router,
and a GSM unit. Visual Studio 2017 as the front end and My SQL as the back end of the system.

Figure 2. System Architecture of the system

3.3 Context Diagram

Figure 3 shows the context diagram of the developed system. The admin is the main user wherein, it has the privilege to access and
manage the developed system. The system will be implemented in each head of the different offices to facilitate internal and external
communication.
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Figure 3. The context diagram of the system
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3.4 Respondent of the Study

The respondent of this study is the group of ISU Employees as shown in table 1 that used for the testing of the developed system to
determine if it is favorable or not. They are the ones who are knowledgeable enough to answer the problem posed in the present
study.

Group Frequency Percentage

ISU Employee 10 66.67%

IT Experts 5 33.37
Total 15 100.00

Table 1. Profile of the Respondents
Statistical Treatment
To find the weighted mean, the following formula where used:

X=f(1) + f(2) + f(3) + f(4) +(5) 1

N
Where:
X = Weighted Mean
F = Frequency
N = Number of Respondent

To interpret the weighted mean, the scales below as indicated in table 2 were used with the corresponding descriptive interpretation.

Scale Weighted Mean Descriptive Interpretation
1 1.00—1.80 Strongly Disagree

2 1.81-2.60 Disagree

3 2.61 —3.40 Neither Agree/Disagree

4 3.41-4.20 Agree

5 4.21-5.00 Strongly Agree

Table 2. Likert’s Scale

4. RESULTS AND DISCUSSION
Development of SMS-Based Inter-Campus Communication System
The system improved the process of disseminating memoranda to the different offices.

SEND BY

Office/Dapartment Individual Designation

Figure 3. Sending Documents

Figure 3 shows how to send documents. First, select an office where the documents whom to be received. So, the record officer may
not go from office to office to distribute or send a memorandum or any kind of document that needs to be disseminated in a particular
office.

SLHU UY UL | IO AR N
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Figure 4 shows that the system can easily distribute documents. The system may send individual or multiple offices it depends on
the number of offices whom to address the documents.
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[ oo
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Figure 5 Document Monitoring Panel

Figure 5 shows that the recording officer may monitor the recipients of send documents. It displays the Issued no., type of document,

and name of the recipient.
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Figure 6. Notifications Number
Figure 6 shows that the system can easily send data because each employee has registered each mobile number. So, upon sending
documents the recipients received a message or notification in their respective mobile number.

Figure 7. Notifications Panel

Base on figure 7 if the recipient of documents send has no mobile phone still the recipient may receive notifications. The recipient
may still notify through in the notification panel of the system. It displays the name of the recipient and what kind of document send
either memorandum or communication letter.

(e L ame o svemise e _______________________________|
Figure 8. Received Documents
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Figure 8 shows that the system accepts documents sent by the records office. The document sent can be saved, downloaded, or can
be print immediately. So, upon viewing or seen by the recipients, the recording officer can monitor the sent documents to the
recipient/s.

Figure 9 Distribution List

The figure shows the list of the documents sends to the recipients. The system is easily retrieving the sent documents on the past
days, months, &, etc... It depends on the document that needs to retrieve. To retrieve the data simply search the document name then
it will automatically display the document.

Testing of the SMS-Based Inter-Campus Communication System
During the testing, the researcher used system testing and unit testing. The system testing is used to check if the system works
properly on their respective computer unit. It’s included to test the operational capability and the functionalities of the system.

Group Frequency Percentage
ISU 10 66.67%
Employee

IT Experts 5 33.37
Total 15 100.00

Also, unit testing is used in the system, wherein each module of the system was tested from User Log-in, accessing the different
menus under the process of the system up to the generating of reports.

Based on the results and findings during the testing, the recording officer observed that the system works properly in the offices. It
is quick in sending documents to the different offices and concerned recipients through LAN-based, there is no longer difficulty in
sending. Also, the users quickly noticed that there was a document sent to their respective accounts through receiving a text from
their mobile phone.

Evaluation of the SMS-Based Inter-Campus Communication System

Respondent of the Study

The respondent of this study is the group of ISU Employee. They are the ones who are knowledgeable enough to answer the problem
posed in the present study.

Table 3. Evaluation of the respondents on the SMS-Based Inter-Campus Communication System in terms of Functionality.

Functionality 5 4

1. The developed system can cover all the specified 4.93 Strongly Agree
tasks and user objectives.

2. The developed system can provide the correct 4.87 Strongly Agree
results with the needed degree of precision.

3. The developed system can facilitate the 4.87 Strongly Agree
accomplishment of specified tasks and objectives.

Category Mean 4.89 Strongly Agree

The table reveals that the system has met the required functionality in terms of specified task and user objectives with a mean of
4.93 which is interpreted as Strongly Agree. The system can send memorandum or any communication letter through using LAN
and it reached the intended recipients. The system may prove when the communication was sent because it indicates the date send
of the communication. The recipients also may receive notifications through SMS.
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Table 4. Evaluation of the respondents on the SMS-Based Inter-Campus Communication System in terms of Security.

Security 5 4

1. The developed system ensures that data are 4.67 Strongly Agree
accessible only to those who have access.

2. The developed system can trace uniquely access 4.67 Strongly Agree
actions of an entry.

3. The developed system can prevent unauthorized 4.6 Strongly Agree
access to, or modification of computer programs or

data.

Category Mean 4.65 Strongly Agree

The table illustrates that the developed system ensures that the data are accessible only for those who have access with the mean of
4.67 which is interpreted as Strongly Agree. Documents are well protected from being accessed by unauthorized parties. only the
people who are authorized to do so can gain access to the sensitive data.

Table 5. Evaluation of the respondents on the SMS-Based Inter-Campus Communication System in terms of Portability.

Portability 5 4
1. The developed system can be effectively and efficiently adapted 4.8 Strongly Agree
for different/existing hardware, software, or other operational
environments.
2. The developed system can be successfully installed/uninstalled 4.87 Strongly Agree
in a specified environment.
3. The developed system can replace another specified software 4.67 Strongly Agree
product for the same purpose in the same environment.
Category Mean 4.78 Strongly Agree

As gleaned in Table 5, the respondents strongly agree that the system is easy to installed/uninstalled with a mean of 4.87 which is
interpreted as Strongly Agree. Any windows operating system version can capable to operate the system.

5. CONCLUSION AND RECOMMENDATIONS

Based on the findings and analysis of the SMS-Based Inter-Campus Communication System of Isabela State University —
Ilagan Campus, it is concluded that using manual system, problems are encountered in distributing and retrieving records, and
preparing of reports. We, therefore, conclude that the proposed system must be adopted by the organization to make operations
easier and faster. It was seen to lessen the task of the personnel who is in-charge of the transaction. It is also concluded that the
system would benefit of organization most especially in organizing their records and reports
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