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Abstract 

The study focused on the design, development, and implementation of an automated 
attendance monitoring system for the faculty members of the College of Engineering 
and Information Technology of the University of Batangas Lipa Campus. The 
researchers identified the inefficiency of the manual attendance of the CEIT. The 
researchers use developmental research in creating automation for the manual 
attendance system. The system mainly composes of biometric scanner that will serve 
as the identification for the faculty members as the input, the system unit for 
accepting input, processing the data, and crystal reports for the output. The system 
was developed using Microsoft VB.Net as the programming language and developed 
through the latest Microsoft Visual Studio environment. The database system used for 
storing and retrieving the data to be processed MySQL. The system was tested by 
different faculty members who are enrolled and not enrolled in the system which will 
be the users of the system. The researchers follow the software quality standard ISO 
9126 in evaluating the system that focuses on the Functionality, Reliability, Usability, 
Efficiency, Maintainability, and Portability of the system. It is recommended for the 
future development of the system to be implemented using Microcontroller-based, 
maintained, and applied to all the departments of the university. 
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Introduction 
Different industries and institutions worldwide rely on a manual or a written 

recording of attendance of employees. As time progresses, with the advent of 
technology, electronic systems are introduced, and attendance is recorded on 
spreadsheets. It is then followed by the use of identification cards swiped into 
electronic systems using barcodes or Radio Frequency Identification Technology 
(RFID), which can be held liable for misuse and wrong entries thru allowing 
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colleagues to log them in. These kinds of problem prompted the use of biometrics to 
replace ID card based electronic based systems. 

Biometrics is defined as the science of analyzing unique human body 
characteristics while biometric technology is the collection of data from physical or 
behavioral attributes of the human body. Today, the advent of biometric technology 
has brought about rapid changes in the different industry and institutional processes. It 
has been used in a variety of applications which include identification, and monitoring. 
Some countries even take full advantage of biometrics by using wearable technologies 
such as the Disney World theme park in Florida. (Thomson Reuters, 2017) It has 
become a base of various identification solutions and dubbed as a reliable 
authentication method. (Cappelli et al., 2007)  

In the Philippines, the use of biometric technology has started to boom. 
Companies can now be seen using the most popular biometrics, that is, the fingerprint, 
in different applications. It is commonly used as a replacement for the manual 
attendance monitoring system. Even government agencies have started to embrace 
this technology as it offers an advanced way of verifying an employee’s identity 
through their unique fingerprints.  

Because of this fingerprint characteristic, is a unique one, it made the use of 
biometrics in attendance monitoring secured and at the same time makes forging one's 
attendance impossible. With this fingerprint authentication method, an individual's 
unique physical characteristic also cannot be borrowed, lost, stolen or forgotten.   

These unique characteristics offered by fingerprints can be stored into a 
database that can be associated with a device that can be given to an employee which 
can log him/her in and out of a company premises. This method has been widely used 
as a secure and reliable way of identifying and verifying the identities of different 
individuals. 

The College of Engineering and Information Technology is a newly 
established college at the University of Batangas Lipa Campus offering three 
programs. It is one of the most populated colleges on the campus. As such, it has 
become a busy office, with many transactions, attendance monitoring being one of 
these. The secretary does the monitoring of attendance of each faculty member 
through a Daily Time Record form which also serves as a basis for the payroll. This 
system, though traditional and has been with the college since its establishment, can 
still be improved and modernized.  

 Through the modernization of attendance monitoring and the features offered 
by fingerprint biometrics, the researchers were prompted to come up with an idea of 
designing and developing a Biometric Attendance Monitoring System for the faculty 
of the College of Engineering and Information Technology to strictly monitor the 
attendance of faculty members. With these features offered by fingerprint biometrics, 
the researchers aim to design and develop a customized Biometric Attendance 
Monitoring System for the College of Engineering and Information Technology of the 
University of Batangas Lipa Campus to automate the monitoring of attendance of its 
members. This is one way of improving the services of the college. As an added 
benefit, this would also help the university in minimizing time theft and at the same 
time influence everyone to be more punctual and be more productive. 

The general objective of this research is to design and develop a customized 
Biometric Attendance System for the College of Engineering and Information 
Technology of UBLC and specifically aims to: (1) strictly monitor the attendance of 
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faculty members; (2) avoid forging of faculty attendance; (3) automatically compute 
for the number of hours of faculty. 

The scope of this research is limited to the monitoring of the time attendance of 
the faculty members and filling up of the daily time records. This research does not 
include classroom monitoring. The findings of this research will do significant change 
in the way attendance is monitored by the college.  
 

Review of Related Literature 
Various works of literature and studies have given the background for the 

design and development of the proposed system, the developed Fingerprint Login 
System with SMS Module and Automated Door Lock created an improved login 
system for door entry using the fingerprint scanner. The design includes a custom 
door lock specially designed for use in the system. Apart from the door lock, it also 
included SMS capability. In the discussion on Secure Biometric Systems, it was 
mentioned that physical tokens such as id card and passwords were not able to meet 
security performance requirements for today's applications, thus, the need for 
biometrics-based authentication systems. These systems are more reliable and user-
friendly. However, some issues are unresolved for this type of biometrics, the 
integrity of biometric systems, being one issue raised.   
 
Fingerprints 

Howstuffworks.com define fingerprints as tiny ridges, whorls and valley 
patterns on the tip of each finger. They are formed from pressure on a baby’s tiny, 
developing fingers. The patterns developed are unique, and if there is a chance that a 
fingerprint will match up with somebody else, it is one in 64 billion. 

 
 
 
 

 
 
 

Fig. 1  Example of a Fingerprint 
 

 Figure 1 shows an impression of a fingerprint and can easily be left on suitable 
surfaces such as glass, metal and polished stones. Traditionally, it can be formed by 
ink transferred from the peaks of friction ridges on the skin to a smooth surface such 
as a fingerprint card. Using technology, fingerprints can be captured using a 
fingerprint scanner which works like normal scanners where light is emitted against a 
finger to capture the peaks of friction ridges.  
 
Various Biometrics Technologies 

There are several biometric characteristics that can be used in different 
applications. Each of them has its strengths and weaknesses. There are five biometric 
technologies currently existing. Figure 2 shows the differences between each type of 
biometric technologies.  
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Fig. 2  Differences between different types of biometrics 
 
 

Fingerprint biometrics is a widely used and the most popular biometric 
technology. It has high criteria in terms of distinctiveness, performance, permanence, 
acceptability and has a low potential for circumvention. Facial biometrics, on the 
other hand, has no barrier to universality but cannot be that distinctive. With hand 
geometry, it is easy to collect, but there is a slight chance to have similarities and 
cannot be said to be distinct. Iris biometrics have high distinctiveness, permanence, 
and collectability.   
 
Conceptual Framework 

This research follows the principle of the Input-Process-Output framework 
wherein users will input and process data to produce output information. The 
information will then be stored in a database that has a user-friendly interface.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Fig. 3  Input.-Process-Output Diagram 
 

Methodology 
The researchers used the Systems Development Life Cycle to design and 

develop the Biometric Attendance System for CEIT-UBLC. It consists of different 
phases: 

Input 

(Data Entry) 

 

- Faculty details 

Process 

(Transactions) 

 

- Get and store fingerprints 

- Log time for DTR 

 

Output 

(Reports) 

 

- Daily Time Record 

- List of Absent Faculty 

- List of Present faculty 

- List of Faculty 
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First, the researchers conducted the data gathering procedure to see what is 
needed to design the system. The problems occurring in the monitoring of faculty 
attendance were also identified through a series of interview with program heads and 
the HRD Office. Second, based on the problems identified with the current attendance 
monitoring system, the researchers analyzed and formulated the requirements which 
are to design and develop a Biometric Attendance Monitoring System. Third, the 
researchers created a design based on the problems identified. To support these 
requirements, flowcharts and models were created to serve as a blueprint of the 
system. Each feature of the system developed was coded and passed thru initial 
testing. After which, all features were integrated and tested. Fourth, the researchers 
installed the system for use and included training for the users. Beta testing was also 
conducted to check for significant system bugs not seen during the third phase. Fifth, 
actual observation of the system as users use it was conducted to evaluate the system's 
functionality.  
 
Previous System 

 The College of Engineering and Information Technology consists of 12 full-
time faculty members (with 7 am to 5 pm working schedules depending on their 
academic teaching load). The current system for time attendance monitoring consists 
of a daily logbook where faculty members have to write their names, time in and time 
out on a sheet of paper provided by the college secretary. The secretary logs their 
attendance to check who among the faculty members are present and who are not.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. 4  Input.-Process-Output Diagram of the current system 
 
Respondents and Measures 

The secretary, program heads and dean of the College of Engineering and 
Information Technology were requested to be respondents in identifying the problems. 
On the other hand, the researchers used direct observation to see the problems 
encountered by the college in monitoring the attendance of faculty members. When 
the system was deployed, the researchers used the same instrument. Apart from this, 

Input 

Manual writing 

of faculty name, 

time in and time 

out 

Process 

Secretary checks the 

attendance of faculty 

members who are present 

and not 

 

Output 

 

- List of Absent Faculty 

- List of Present faculty 

 

 



DESIGN AND DEVELOPMENT OF BIOMETRIC TIME ATTENDANCE    

14th International Conference on Language, Literature, Culture and Education &4th International Mobile 
Education & Learning Technologies  

6th & 7th July, 2019 

58 

the researchers also used interview guides to help identify the problems in monitoring 
the attendance of faculty members. 
 
Procedure 

Amongst the observation of the researchers, faculty members write their daily 
hours on DTR form of the university. These DTRs alongside with the assignment slip 
serve as the basis for monitoring of attendance and the payroll as well. When the 
system was deployed, the researchers observed the system’s functionality to ensure 
accurate results are provided. In conducting the interview, the researchers interviewed 
the college secretary to identify the problems and did the same when the system was 
deployed to check if the system met the objectives. 

 
Results and Discussion 

 
Data Gathering Procedure 

After interviewing with the secretary, the current system for monitoring 
attendance for the CEIT cluster consist of the faculty member completing a Daily 
Time Record where faculty members have to write down their number of hours 
usually based on their teaching assignments and not on the actual number of hours 
rendered. For this system, a lapse can be seen that the faculty member may write 
down the number of hours for a particular course that he/she has not taught at all.  
 
Analysis 
      For the problem mentioned, it is a must that program heads must know all the 
schedule of all the faculty members and to which room they are designated at 
different times of the day. Faculty monitoring consumes whole day activities for 
program heads because they have to do the rounds the whole day. As such, 
productivity is lessened. Apart from this, faculty members who miss class will still get 
the chance to get paid if not fully checked by the program heads.  
 
Design and Development 

For the design proposed, assumptions were taken into consideration for the 
effective performance of the design. Some assumptions include: the schedules should 
be updated; a grace period of 15 minutes is given to faculty members, and there are 
specific rooms designated for the CEIT Cluster. 

The researchers designed the biometric attendance system to address the 
problems of the current attendance monitoring system with the above-mentioned 
assumptions. The system has the following features: Fingerprint logging in and out of 
faculty members and report generation of DTR 
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Technical Flowchart 
 
 
 
 
 
 
 
 
 

 
Fig. 5  Flowchart for Admin Part   Fig. 6 Flowchart for users 

 
Figure 4 shows the flowchart for the administrator side of the system while 

Figure 5 shows the flowchart for the faculty side of the system. For the administrator 
side, a user must log in using his fingerprint biometric, and if the fingerprint matches 
one on the database, the user may perform CRUD (Create, Retrieve, Update, Delete) 
on the records. The admin is also allowed to print the daily time record of employees 
and generate reports. For the user side, a faculty member who has his fingerprint 
scanned will have his time logged and saved into the database. The software will also 
be able to compute for the tardiness and the number of hours of each faculty member.  

 
Hardware Components 
 For the software to be implemented, hardware components must be used. For 
this study, the researchers used a Digital Persona 5100 fingerprint reader/scanner to 
use for scanning and capturing fingerprints and a personal computer to access and run 
the system. A printer can also be used for printing of Daily Time Record.  
 
 
 
  
  

Fig. 7  Block Diagram 
 Figure 6 shows the block diagram of the hardware components. The 
fingerprint is scanned thru the fingerprint scanner. The computer gets the scanned 
image and does the necessary processes. If a DTR is needed to be printed, a printer is 
connected to a computer.  
 
Features 

The researchers used the Visual Basic 2010 Integrated Development 
Environment and Microsoft Access in developing the system. The figures in the next 
pages show the design of the Graphical User Interface for both Admin and Faculty. 
 
 
  

Fingerprint  

 
Fingerprint  

Scanner 

 

Computer 

 
Printer 
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Administration Side 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 8  Login Screen 
 
 When the program is clicked, the login screen appears. This prompts the user 

to scan his / her fingerprint on the scanner to access admin settings. 

 
Fig. 9  Admin Settings 

  
Once logged in, the admin user will see this form for set-up, transactions, 

reports, and help. The Setup tab contains forms for enrolling faculty members to the 
systems. Reports tab contains forms for generating reports.  
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Fig. 10  Admin Form for enrolling faculty members to the system 

 
 The form above shows the admin form for performing CRUD (Create, Read, 
Update and Delete) to the system. The form above also serves as the main 
switchboard of the administration side of the system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 11  Add Form for adding faculty members to the system 
 

When the Add button is clicked from the form in Figure 9, the Add form, 
shown in Figure 10, is shown. This form is used for enrolling a faculty member to the 
database. The needed details are Employee Number, Last Name and First Name of 
Employee and his/her classification. His photo must also be uploaded. Once the 
details are filled, the Save button is clicked, and the details are saved to the database. 
When Cancel is clicked, nothing is saved, and the form itself closes. 
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Fig. 12  Scan Form for registering fingerprint to the faculty member  
 
For enrolling fingerprints, Figure 11 is shown when the Register Fingerprint is 

clicked. The fingerprint scanner scans a finger and saves the image to the database. 
There are four scans allowed for each user. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 13  Report Generation 
 
 To print reports, the Reports tab is selected to see the options for the printing 
of reports. There are four reports available: List of Faculty Members, Daily Time 
Record, and List of Absent and Present Faculty Members. For example, when a Daily 
Time Record is clicked, Figure 13 is shown.  
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Fig. 14  Generating Report Form 

Client Side 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 15  Attendance Monitoring Form 
 

For the client side, the faculty member would see only this form. The faculty 
member would have to scan his/her fingerprint. Once the fingerprint is scanned, the 
system will automatically log his time in and time out to the system. The system will 
also automatically search for the class that matches the time of his login and log out.  
 
Testing 
 The testing phase includes checking for the functionality of the system. For 
security purposes, only enrolled fingerprints must be able to access the system (for 
admin users) and be able to time in and out of the system. (for faculty members) The 
system was tested for unenrolled fingerprints. The system must not accept unenrolled 
fingerprints — figures 15 and 16 exhibits these tests.  
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Fig. 16  Admin side fingerprint error  
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 17  Faculty side finger print error 

 
  The system passed security and produced accurate outputs based on the tests 
that have been conducted. Since part of its feature is security, the system does not 
allow users who do not have an admin account.   
 For the faculty side, since its feature is to record and log only the departure 
and arrival time of the faculty members, only those whose details are enrolled can use 
and be allowed in the recording of attendance. If the scanned fingerprint is correct, the 
system will take the current time of the computer, store in a database and compute for 
any tardiness and under time. 
 

Conclusions and Recommendations 
 
Conclusion 
 The system is currently being used by the College of Engineering and 
Information Technology and has given many advantages. The monitoring of faculty 
attendance is secured, and no forging is possible. Apart from this, the faculty no 
longer need to fill up their DTR as it automatically generates the DTR report. 
 
Recommendations 
For future improvement, the researchers have the following recommendations: 
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1. Instead of using a separate computer peripheral, Microcontroller (MCU)-based 
system can be used. 

2. The system is deemed important and should be maintained and sustained. 
3. University-wide use of the system,  
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