	
	
	



CLASSSCAN: A SMART CLASSROOM IDENTIFICATION SCANNER FOR ATTENDANCE AND ACCESS MONITORING


ABSTRACT
This paper presents ClassScan, a localized identification scanner built specifically to handle classroom attendance tracking and access management. For decades, regular classrooms have relied heavily on manual roll calls or paper signing sheets, both of which take away productive class hours, get easily misplaced, and open the door to cheating or human error. To fix this, we developed a practical, low-cost system that uses RFID and QR code technologies to let students tap or scan their way into class instantly. Following a developmental research design, we built the prototype and ran actual tests inside a high school classroom setting, gathered direct observations, and surveyed six teacher-participants who handled the classes. Our results show that the system worked exceptionally well under daily use. It earned an overall evaluation mean score of 4.48, signaling very strong acceptance from the faculty. More importantly, ClassScan eliminated common problems like missed names or double entries, proving that a simple tech setup can make a massive difference in daily classroom administrative work. 
Keywords: Smart classroom scanner, attendance monitoring, automated logging, RFID, QR code tech, school efficiency, system usability.
INTRODUCTION
Keeping accurate tabs on student attendance is something every school has to do, but how we do it has barely changed over the years. Walk into a typical classroom today, and you will likely still see a teacher spending the first ten minutes calling out names from a paper roster or passing around a sign-in sheet. While this feels traditional, it creates a quiet drag on instructional time (Calo et al., 2021). When a teacher loses ten minutes every single day just trying to figure out who is sitting in the room, it adds up to weeks of lost learning over an entire school year.
Furthermore, paper logs are far from perfect. Names get skipped, signatures are forged, and handwriting can be completely unreadable, leading to a lot of headaches when it comes to official grading and school records (Muslim et al., 2024). Lately, schools have tried to modernize by bringing technology into the classroom, but many high-tech solutions are too expensive or complicated for a normal school budget. 
Because of this, there is a clear need for a simple, budget-friendly automated system that takes the burden off the teacher and gives accurate records instantly (Rashid, 2024; Pantilon, 2025). The ClassScan project was born out of this specific problem. We wanted to design a compact, classroom-level hardware scanner that automates the whole process so teachers can get straight to teaching.
Statement of the Problem 
Even with all the technological advancements today, many local schools remain stuck using outdated attendance methods because buying commercial biometric or institutional network systems is too expensive. Relying on manual attendance checking brings three distinct issues to the table: It burns through valuable instructional minutes that should be spent on actual lessons (Calo et al., 2021). It relies completely on human data entry, meaning a teacher can easily misread a line, mismatch an absent student, or deal with inconsistent paperwork at the end of the month (Muslim et al., 2024). Regular classrooms lack a dedicated, small-scale hardware tool to log students instantly, meaning teachers have no choice but to keep doing things manually (Rashid, 2024; Pantilon, 2025).
Research Objectives
The goal of this study was to build and test a physical, working alternative to manual attendance checking. Specifically, we set out:
1. To design and construct a functional, localized classroom scanner prototype capable of reading digital identification tokens. 
2. To see how much time the system actually saves during the busy start-of-class rush.
3. To test the accuracy and reliability of the hardware logs compared to a traditional pen-and-paper headcount.
Significance of the Study
This project holds immediate value for a few specific groups on campus: 
Students: They get a fast, modern way to log into class without having to wait around or worry about their attendance records being accidentally misma	rked or lost. 
Teachers: They get their teaching time back. Instead of managing papers, they can let the scanner work in the background while they focus on formatting lessons and managing the room. 
School Administration: They get neat, digital, and accurate datasets that make it easier to monitor attendance trends or file official semester reports. Future Researchers: This project serves as a step-by-step example of how to build low-cost hardware solutions for schools using open-source parts.
Scope and Delimitation
This study is focused purely on developing, building, and field-testing the ClassScan device. The field tests were conducted inside simulated high school classes at Mindanao State University - Maigo College of Education, Science and Technology. It does not look at school-wide turnstiles, biometric fingerprint databases, or institutional server setups, it is designed to be an independent tool used on a classroom-by-classroom basis.
METHODOLOGY
Research Design 
We chose a developmental research design because our primary objective wasn't just to observe a trend, but to physically build a solution to an ongoing problem and see how well it works. Our workflow followed a classic engineering loop: we identified the hardware needs, wrote the backend code, put together an ESP32 microcontroller prototype with attached scanning modules, placed it in a live classroom setting, and then collected feedback from actual users to judge its success. 


Participants of the Study
Our testing pool involved high school classes and faculty at Mindanao State University - Maigo College of Education, Science and Technology. Using convenience sampling based on who was available and holding regular class schedules during our testing window, we selected six (n=6) high school teachers. These participants were chosen because they take attendance daily and could provide an authentic, head-to-head comparison between our machine and their old manual methods.
Research Instruments
The absolute heart of this project is the ClassScan device itself, assembled around an ESP32 chip paired with an electronic scanning lens (for QR code cards) and an RFID module (for tap cards). This hardware records student token IDs and pairs them with an internal clock. To measure how well the device performed, we gave the teacher-participants two simple evaluation tools:
System Usability and Acceptance Survey: A 10-item questionnaire focused on whether the device was easy to understand, easy to look at, and helpful to their daily workflow.
System Accuracy Verification Checklist: A quick 10-item "Yes or No" operational form used to double-check if the machine's electronic records matched the actual physical heads in the room.
Data Gathering Procedures
Before starting, we sat down with the participating teachers to walk them through how the scanner works so we wouldn't disrupt their schedules. During the trial period, the ClassScan unit was set up at the classroom doorway. As students walked in, they simply tapped their RFID cards or held up their QR codes to the scanner.
The machine captured the data, and we logged the exact time it took to process the group. While this happened, we kept a close eye out for any hardware freezing or missed scans. Right after the class sessions wrapped up, we handed out our surveys and checklists to the teachers so they could grade the system while the experience was fresh.
Data Analysis
To figure out what the survey scores meant, we looked at the frequency of answers and calculated the standard mean scores. We interpreted their 1-to-5 Likert scale responses using the simple reference grid below:
	Rating
	Range
	Verbal Description
	Qualitative Description
	Interpretation

	5
	4.21-5.00
	Strongly Agree (SA)
	Very High
	The teacher-respondents view the ClassScan system as effective, reliable, and ready for classroom use.

	4
	3.41-4.20
	Agree (A)
	High
	Teachers find the ClassScan system effective and practical, with minor concerns.

	3
	2.61-3.40
	Neutral (N)
	Moderate
	Teachers show moderate agreement, indicating acceptable functionality but needing improvements.

	2
	1.81-2.60
	Disagree (D)
	Low
	Teachers perceive low effectiveness and usability

	1
	1.00-1.80
	Strongly Disagree (SD)
	Very Low
	Teachers find the ClassScan system ineffective and unsuitable, requiring major improvements.


RESULTS
Once we processed the numbers from our user feedback sheets and device history files, the results pointed toward highly stable software performance and excellent user satisfaction. Take a look at Table 2, which lays out the exact feedback from the teachers’ item by item.
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To confirm that the scanner wasn't just easy to use but actually got the numbers right, we evaluated the technical checklist results. Table 3 compiles what our field observations and teachers verified during the test runs. 
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DISCUSSION
Looking strictly at performance, hitting 100% on the operational checklist proves that the device effectively solves the headaches of pen-and-paper tracking. In the past, a teacher might struggle to filter out proxy signatures or accidentally skip over a student who walked in late. ClassScan automatically filters out double taps and records accurate internal clock time stamps down to the second.
Instead of a teacher losing 5 to 10 minutes talking over a loud room to call out names, students simply tap their cards as they walk through the door, letting the device do all the tracking quietly in the background. Ultimately, these tests show that building custom, localized school tools using open-source boards like the ESP32 is an incredibly cheap, highly reliable, and realistic way to modernize classroom management without breaking the bank.
CONCLUSION
When you look closely at how our test runs went, it is clear that ClassScan does exactly what we built it to do. It proves that you don't need a massive, corporate-level budget or complex school-wide networks to bring modern technology into a regular classroom. By using simple, open-source hardware like the ESP32 chip, we managed to create a tough little device that holds its own in a busy school environment.
Earning an overall satisfaction score of 4.48 from the teachers who actually used it tells us that the setup makes sense to them, it didn't require a steep learning curve or get in the way of their morning routines. On top of that, hitting 100% on the operational checklist is proof that automation wipes out the typical headaches of pen-and-paper tracking. We didn't have to deal with proxy sign-ins, skipped lines, or trying to decipher unreadable handwriting at the end of the day.
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