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Abstract 

Taking students’ attendance manually often comes with a lot stress for students and lecturers, 

and most times impersonation occurs, which affects the credibility of such manual method. 

The manual system of taking attendance in higher institutions with large number of students 

is very time consuming, and usually ends up with most students taking lectures with levity. 

Also, overseeing and ensuring an effective manual attendance system by lecturers is very 

difficult and time consuming, especially when dealing with a large class. Several researchers 

have tried to solve these challenges by developing various models, but the issue of time still 

lingers. In order to solve the challenges and the shortcomings of the manual system, we 

propose a random token generation attendance monitoring system. The system works by 

generating a random token for each student per class, and the time frame of 15seconds is on 

the token by which each student must input their token to proof their attendance for such 

class. Also, Attendance is graded and stored. We carried out the experiment in a class of 57, 

86, 114 and 140 students, and the time taken to record the attendance was recorded and 

compared to the manual. The result showed that our developed model is able to reduce the 

time taken by students to complete class attendance. 
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I. INTRODUCTION 

Attendance is a concept that exists in different places like institutions, organizations, and 

hospitals. It is used during the start and end of the day to mark a person’s presence. Early 

research works such as (Sheldon, 2002) have shown that most students are usually absent 

from lectures due to several reasons. Absenteeism caused by lack of effective attendance 

system is highlighted as one of such reasons (Lukkarinen, et al., 2016). Also, studies have 

shown that absenteeism is a significant problem at many institutions of higher learning 

(Romer, 2003), and it has become a major concern for educators (Devadoss and Foltz, 2000). 

Hence, Student attendance is very important as it has effects on students’ academic 

performance. Studies have showed that more than 90% of students in science classes know 

on the first day of classes that they have a better chance of receiving a higher grade if they 

regularly attend class. Also, studies have been carried out on the relationship between 
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students’ attendance and grades (Shoewu, et al., 2011). A number of studies demonstrated the 

relationship between high attendance rates and high grades; example is in (Romer, 2003), 

where the author provided quantitative data that suggests a positive correlation between 

attendance and good academic performance. The importance of attending class on student’s 

academic performance has been emphasized, and in order to ensure the credibility of class 

attendance system, we propose a random token generating system to ensure effective class 

attendance record taking, and also; we evaluated the performance of our developed model 

against the manual method using time as our performance metric. The rest of this paper is 

organized as follows: Section II discusses the existing literature and models that have been 

developed to solve class attendance issues, Section III discusses our methodology and 

system architecture, Section IV shows our results and performance evaluation, and Section 

V concludes. 

 

II. Existing Works 

The assumption that class attendance affects the performance of students has brought about 

several research works such as (Gump, 2005), (Patel et al., 2014). The reliability of 

attendance shows that the students are less likely to engage in delinquent and irregular 

behaviour (Sheldon, 2002). Research in Bruner et al., (2011) revealed that when students are 

absent from school due to the lack of proper attendance system, the chances of failure and 

early dropout increases. According to Bhattacharya et al., (2018), manual maintenance of 

attendance are inefficient because it takes away a lot of lecture hours and it is prone to 

proxies or impersonations. 

Several researchers have developed models to solve the challenges associated with students’ 

attendance. Example of such is in Jain et al., (2011), where the author developed a desktop 

based application in which students mark a checkbox next to their names and click the 

register button to indicate their physical presence in class. Another system developed in 

Bhalla et al., (2013), where a Bluetooth attendance system was implemented. The application 

was deployed on mobile phones, and it allowed students to register their physical presence in 

class via Bluetooth connection and the notification is transferred to the lecturer.  

Also, Abdrahni et al., (2015) developed an attendance monitoring system using mobile 

technology and QR codes. Several other research works exist on desktop and mobile based 

attendance system, but recent studies have been on the use of biometric technology for 

attendance monitoring. The process by which human identification is carried out based on 

their traits or characteristics is known as “Biometrics” (Patil & Shukla, 2014). Example of 

such work is in Srinidhi and Romil, (2015) and Patel, et al., (2014). Some authors discussed 

the importance of Radio Frequency Identification (RFID) technology, and discussed how 

they adopted it in developing their attendance model. The authors considered several 

frequencies; this is shown in Table 1. The architecture of the model developed  in Srinidhi 

and Romil, (2015), has four tier layers; Database Layer, Business Logic Layer, Presentation 

Layer and Web Proxy Layer. The work basically deals with hardware solution to attendance 

system, and it combined biometric and RFID technology and several limitations such as cost 

and unavailability affect such systems. Other works that combine both RFID and Biometric 

to solve attendance problems are includes: Dey et al., (2014), Reda, et al., (2011), Lokhande 

et al., (2013), among others. Also, the use of just RFID as a solution approach to solving 

problems associated with manual attendance system has been suggested in several research 
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works such as;  Abdulkareem, et al., (2014), Arulogun, et al., (2013), and similar problems of 

cost of setting up the RFID mechanism still lingers. 

 

Table 1: Different types of RFID Reader Based on Frequency 

  Range Frequency Used 

LF Low Frequency 3kHz – 300kHz 125kHz 

HF High Frequency 3MHz – 30MHz 13.56MHz 

VHF Very High Frequency 30MHz – 300MHz  Not Used in RFID 

UHF Ultra High Frequency 300MHz – 1GHz 866MHz, 915MHz 

 

The work of Mangalaraj and Subramanian, (2017) developed a sensor based attendance 

system for students in which each course has its own login, and the faculty is able to see all 

the students that registered for the course. The system works by sensing the presence of 

each student on his/her seat based on their tags. However, the problem of cost and battery 

life is considered a major problem for the model. Research in Shoewu et al., (2011), 

developed an embedded computer based attendance management system that provides 

solution to lecture attendance problem through coordinated hardware and software design 

synergy that exists between an improvised electronic card and the card reader serially 

interfaced to the digital computer system. The authors aimed to reduce the time taken for 

students to complete class and examination attendance, and the result in the research 

showed they achieved the aim. However, the cost of improvising the embedded system, 

card reader and other hardware systems is high. 

Research in Budi, et al., (2018), developed a low cost solution to record student attendance 

system in a classroom. The research aimed to solve the challenges associated with class 

attendance by applying face detection technique to record students’ attendance. The model 

was designed to have several modules; (i) the image acquisition, (ii) Face Detection, (iii) 

Attendance Registration, (iv) Attendance.    

Having discussed some existing attendance systems and their limitations, we propose a 

Random Token Generating attendance system for students, which tend to reduce the time 

taken by lecturers in taking class attendance. The Architecture and Methodology of our 

research is discussed in the next section. 

 

III. METHODOLOGY 

Our system allows a verified Lecturer to generate Token for each student present in class. 

The generated token is submitted by the student, to confirm attendance. 
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Figure 1: 
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Figure 2: 

 

MATHEMATICAL MODEL 

In order to achieve tokenization, This research adapted the work in Iwasokun, et al., (2018), and 

modified the mathematical model to fit our work. 

For each student’s Matriculation N0; 

Given that 

, and  

 
 (First time a student generates token) 

 

 
 (Second time a student enters his/her Matric No) 

If the same Matric No is entered the second time for the same course, then generate a new Token 

 from .  

Else, generate Token 2 from Matric No. 
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IV. RESULTS 
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Table 2:  

 

 

AVERAGE TIME TAKEN (Minutes) 

COURSE NO OF STUDENTS 

IN CLASS 

DEVELOPED MODEL 

(Mins) 

MANUAL METHOD 

(Mins) 

CSC 429 57 2 7 

CSC 323 86 3.5 9 

CSC 213 114 5 12 

CSC 211 145 7 17 

 

 

 

 
Figure 3: Performance Evaluation of Developed Vs Manual Method 

 

DISCUSSION 

The developed model was tested in a class of fifty-seven (57), eighty-six (86), one hundred 

and fourteen (114), and one hundred and forty-five (145) students. The average time was 

recorded by calculating the time taken before the last student records his/her attendance, and 

divided by the total number of students present. We compared the average time for our 

developed model and the existing manual method. This is shown in Table **. The average 
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time recorded for CSC 429, a class of 57 students using the manual method was 7 minutes, 

while our developed model recorded an average time of 2 minutes. The average time 

recorded for CSC 323, a class of 86 students was 3.5 minutes with our developed model, 

while the manual method recorded 9 minutes. Also, for CSC 211, a class of 114 students 

recorded an average time of 5 minutes using our developed model, while recording 12 

minutes using the manual method, and the last class; CSC 213, with 145 students recorded 

an average of 7 minutes using our developed model and 17 minutes using the existing 

manual method. The performance evaluation with respect to time taken is graphically 

represented in Figure 3. 

 

V. CONCLUSION 

The performance of the developed random token generating attendance system has been 

evaluated, and the evaluation showed that our model is better than the manual method of 

taking attendance. Although, the experimental setup of this work was carried out using 

students that registered for courses in the University, same model can be employed in taking 

staff attendance in offices, hospitals, and other areas where there is need to record human 

presence. 
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