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ABSTRACT
Chicken Egg Counter is an innovative approach aimed at enhancing the accuracy and efficiency, in agricultural farming. Traditional manual methods are often time-consuming, error-prone, and susceptible to fraud. This system leverages counting techniques to speed up operations in a day.
Automatic egg counters are used to count the number of eggs produced on poultry farms. These counters work on various technologies such as weight sensors, optical sensors, or pressure sensors. In this study, a system for automatic egg counting on a conveyor using optical distance sensors was developed and evaluated. The developed chicken egg counter provides a clear understanding of the egg recognition process and can be further improved by adding new functionality to the system. Based on the results of the evaluation, it was found out that the automated chicken egg counting devise was found to be effective and accurate as far as egg counting is concerned. It was further found out that the portable egg counting device is very helpful especially to poultry raisers in making their day-to-day operations are concerned.
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INTRODUCTION
Egg counting is one of the confronts facing industrial livestock farms where large laying production is so very high, hence increasing overestimating, and unidentified production rate of poultry eggs. This undertaking focused on the development and evaluation of a digital egg counting system using a conveyor belt and infrared sensor which means counting the eggs without physical interventions. This guarantees that damage is avoided and produces an accurate laying rate of count per day. Egg flow is effectively monitored by these sensors, allowing cross-conveyor management of egg flow depending on the optimal speed needed for production, (B. J. Kemps, 2006).
An automatic egg counting device does not only give a dependable result of the numbers of egg produced, it also shows how production is developing at any moment. Production differences caused by malfunctions or illnesses show up immediately. An egg counting system can also help you identify at an early stage less than adequate ventilation or poor feed and water consumption which would otherwise have a negative impact on egg production (E. A. Thae Thae, et al, 2019).
	
	Considering the foregoing statements, is but fitting and proper to develop this automated chicken egg counting device for small-scale poultry raisers.

Objectives of the Study
General Objective:
	The main objective of the study was to develop an automated chicken egg counter.
Specific Objectives:
	Specifically, this study sought to:
1. implement a low-cost chicken egg counting machine that can precisely and automatically count a large number of chicken eggs;
2. develop a chicken egg counting system using the Arduino microcontroller as the operating platform, and 
3. test the quality of the characteristics of the developed system using ISO 25010 standards.

METHODOLOGY
Research Design 
This study follows a development-based research approach focused on designing, building, and testing a system for the automated chicken egg counting machine. The primary goal of this research is to create a system that can accurately count chicken eggs.
 
Participants of the Study 
 This study was conducted with 30 participants which included poultry raisers. The raisers were asked to evaluate the system. These participants were essential for testing the system’s accuracy, usability, and technical functionality. Their feedback, combined with the result from the systems performance tests, were used to refine and improve the counting process. 
Data Gathering Instruments and Techniques 
The primary data gathering technique that was used in this study was the interview. This was the main technique used in soliciting responses from the subjects of this study. The interview was consist of a sequence of questions especially when it comes to counting chicken eggs. 
 
Preparation of Instrument  
Data gathering is the most important part in conducting the study. The researcher prepared the structured questions on the instruments based on the key characteristics from ISO 25010. 
  
Validation of Instrument  
An instrument is considered valid if it measures what it is intended to assess and effectively fulfills is designed purpose. For the research to meet reliability and accuracy standard, the information gathered must be consistent and dependable. The initial version of the instruments, created by the researcher, was reviewed and validated by the adviser and qualified professionals to participated as trial subjects. Once the final draft will be completed the researcher distributed the evaluation form to  the selected participants.  
 
Data Gathering Procedure  
In gathering the data, the researcher distributed personally the evaluation form to the participants. First, the researcher gave a request letter to the Municipal Agriculturist asking permission to conduct the study. Second, was the distribution of the evaluation to the participants of the study. Lastly, was the retrieval of the evaluation form so that the researcher could start the interpretation of their responses towards the system. Through this procedure, he was able to get one hundred percent retrieval of the evaluation form.  
 
Statistical Tools  
To interpret the data effectively, the researcher utilized the appropriate statistical tools in order to come up with the much needed results. 
Weighted Mean  
The weighted mean for each item was obtained by multiplying the scale value of responses by the total number of responses indicating it to get the total weighted points and dividing them by the total number or responses. The mean is the measure of central tendency. It points to where the majority of the participants’ answers to a question cluster.  

Where:  
x= Weighted Mean  
F=Frequency  X =Scores  n = Total number of participants  
Σ = Summation symbol  

Likert Scale: 
 In the interpretation of the Weighted Mean (WM), Likert’s Scale method will be used by the researchers using the following intervals and verbal interpretations. This 5point scale was also used in order to determine the rank or the adjectival description of the weighted mean of the responses for the proposed Prediction Model. The fields represent the rating, range, and the adjectival description for each rating. These ratings are:  
 

LIKERT Scale with Verbal Interpretation
Table 1.
 
                                           Range  	                           Verbal Interpretation 
 
      1.00 - 1.75  	  	     Strongly Disagree  
      1.76 – 2.50  	  	           Disagree  
      2.51 – 3.25  	  	  	  Agree   	  	    
      3.26 – 4 .00  	 	       Strongly Agree  	  	  	  

 Ranking 
This was used to get the rank average for each answers choice and determine which ever is the highest and lowest rank based on the results. 

Software Model  
This section gives a description of the methods used in developing the proposed system. The researchers will use this model because the application’s requirement is very well documented, fixed, and clear. 

The figure below shows the process of Rapid Application Development; (1) Requirements Planning, (2) User Design, (3) Construction, and (4) Cutover 
 

 Rapid Application Development Model 
Rapid application development (RAD) is a team-based technique that speeds up information systems development and produces a functioning information system. It is a dynamic software development methodology designed to accelerate the creation of highquality information systems while maintaining active user involvement throughout the process. Unlike Joint Application Development (JAD), which primarily focuses on building a requirements model, RAD extends beyond this by delivering an actual functioning system as the end result. It is a complete methodology that aligns with the traditional Systems Development Life Cycle (SDLC) but significantly condenses it into four interactive phases: requirements planning, user design, construction, and cutover. RAD is particularly effective in reducing project development time and costs, enhancing user satisfaction, and increasing the likelihood of project success by continuously incorporating user feedback and iterative prototyping (Shelly & Rosenblatt, 2012). 
 
Listed below are the four phases for RAD model: 
The Requirements Planning phase combines aspects of systems planning and analysis. In this stage, users, managers, and IT professionals collaborate to identify and agree on the business needs, project scope, constraints, and system requirements. This phase is crucial as it sets the groundwork for the entire project and concludes when a consensus is reached and management approves the development to proceed.  
User Design phase, where users work directly with systems analysts in iterative sessions—often using JAD techniques and CASE tools—to create models and prototypes that define system inputs, outputs, and processes. This phase is interactive and allows users to provide immediate feedback, ensuring that the evolving system aligns with their needs. 
The Construction phase involves the actual development of the application, including coding and testing. Unlike traditional methods, users continue to be involved, offering feedback on interface designs, report formats, and system functionality as they are built.  
The Cutover phase includes tasks like data conversion, system testing, training, and the transition to the new system. This stage mirrors the implementation phase of traditional SDLC, but in a compressed timeframe due to the groundwork laid by earlier user interactions and tested prototypes. 

The primary objective of RAD is to minimize development time and cost while maximizing user involvement and system usability. It is most effective when used in projects with clearly defined modular components, experienced developers, committed users, and sufficient budget for CASE tools and rapid prototyping technologies. However, RAD also has limitations. It may not be suitable for projects with unclear or unstable requirements or when strategic business goals are not clearly aligned with system functionality. Additionally, the emphasis on rapid development can sometimes compromise standardization, long-term planning, and quality assurance. Despite these challenges, RAD remains a compelling option for organizations that require flexible, fastpaced development to support evolving business needs. 
 
RESULTS AND DISCUSSION
Table 2
Mean distribution of Functional Suitability of the System

	Functional   Suitability       Frequency of  Responses
                                                    5        4         3      2      1 
	
	Mean 
	SD 
	Interpretation 

	
	
	
	
	
	
	 
	 
	 

	Completeness     
	11 
	18 
	1 
	0 
	0 
	4.33 
	0.54 
	Strongly Agree 

	Correctness 
	10 
	20 
	0 
	0 
	0 
	4.33 
	0.47 
	Strongly Agree 

	Appropriateness 
	12 
	18 
	0 
	0 
	0 
	4.4 
	0.49 
	Strongly Agree 

	
	
	
	
	
	
	
	
	


 
The figure above shows the mean and SD distribution of the Functional Suitability of the system. It was found that the participants generally agreed that the system’s functions effectively cover and provide the appropriate, correct, and complete tasks and objectives. 
Specifically, the Completeness indicator had a mean of 4.33 with a standard deviation of 
0.54, while the Correctness indicator had a mean of 4.33 with a standard deviation of 0.47. The Appropriateness indicator had a mean of 4.4 with a standard deviation of 0.49. The overall mean of 4.35 and overall standard deviation of 1.5 suggest that the system is viewed positively by participants, with moderate variability in their responses. The overall interpretation is Agree, indicating that the system is generally satisfactory but with some variations in perception. 

Table 3
Mean distribution of Reliability of the System
	Reliability 
	Frequency of Responses
	
	Mean 
	SD 
	Interpretation 

	 
	5 
	4 
	3 
	2 
	1 
	 
	 
	 

	Maturity         
	16 
	14 
	0 
	0 
	0 
	4.53 
	0.50 
	Strongly Agree 

	Availability     
	17 
	13 
	0 
	0 
	0 
	4.57 
	0.50 
	Strongly Agree 

	Fault tolerance 
	24 
	6 
	0 
	0 
	0 
	4.8 
	0.4 
	Strongly Agree 

	Recoverability 
	18 
	12 
	0 
	0 
	0 
	4.6 
	0.49 
	Strongly Agree 

	
	
	
	
	
	
	
	
	


 
The figure above shows the mean and SD distribution of the Reliability of the system. It was found that the participants generally agreed that the system is reliable, with some indicators showing strong agreement. Specifically, the Maturity indicator had a mean of 4.53 with a standard deviation of 0.50, the Availability indicator had a mean of 4.57 with a standard deviation of 0.50, the Fault Tolerance indicator had a mean of 4.8 with a standard deviation of 0.4, and the Recoverability indicator had a mean of 4.6 with a standard deviation of 0.49. The overall mean of 4.63 and overall standard deviation of 0.47 suggest that the system is generally perceived as highly reliable, with moderate variability in responses. The overall interpretation is Strongly Agree, indicating that the system's reliability is generally satisfactory, with some variation in perception. 
















Table 4
Mean distribution of Portability of the System.

Portability 	                    Frequency of 	       Mean      SD 	Interpretation 
                                          Responses  
 	5 	4 	3 	2 	1 	 	 	 

	Adaptability 
	16 
	14 
	0 
	0 
	0 
	4.53 
	0.50 
	Strongly Agree 

	Durability 
	12 
	17 
	1 
	0 
	0 
	4.37 
	0.28 
	Strongly Agree 

	Installability 
	21 
	9 
	0 
	0 
	0 
	4.7 
	0.46 
	Strongly Agree 

	Replaceability   
	15 
	15 
	0 
	0 
	0 
	4.5 
	0.5 
	Strongly Agree 


Affordability 	17 	13 	0 	0 	0 	4.57 	0.50 	Strongly Agree 

 
The figure above shows the mean and SD distribution for the Portability of the system. The participants generally agreed that the system is adaptable, durable, installable, replaceable, and affordable. Specifically, the Adaptability indicator had a mean of 4.53 with a standard deviation of 0.50, the Durability indicator had a mean of 4.37 with a standard deviation of 0.28, the Installability indicator had a mean of 4.7 with a standard deviation of 0.46, the Replaceability indicator had a mean of 4.5 with a standard deviation of 0.5, and the Affordability indicator had a mean of 4.57 with a standard deviation of 0.50. The overall mean of 4.53 and overall standard deviation of 0.45 suggest that the system is highly reliable, with some variability in responses. The overall interpretation is Strongly Agree, indicating that the system's reliability is highly regarded by the participants with relatively strong consistency in their responses. 





Table 5
Mean distribution of Usability of the System

	Usability   
	  Frequency       of  Responses 
	
	Mean 
	SD 
	Interpretation 

	 
	5 
	4 
	3 
	2 
	1 
	 
	 
	 

	Appropriateness    
Recognizability 
	23 
	7 
	0 
	0 
	0 
	4.77 
	0.42 
	Strongly Agree 

	Learnability     
	15 
	15 
	0 
	0 
	0 
	4.5 
	0.5 
	Strongly Agree 

	Operability      
	15 
	15 
	0 
	0 
	0 
	4.5 
	0.5 
	Strongly Agree 

	User Error protection   
	13 
	12 
	0 
	0 
	0 
	4.43 
	0.50 
	Strongly Agree 

	
User Interaction aesthetic   
	

16 
	

13 
	

1 
	

0 
	

0 
	

4.5 
	

0.56 
	

Strongly Agree 

	Accessibility 
	14 
	16 
	0 
	0 
	0 
	4.47 
	0.50 
	Strongly Agree 

	
	
	
	
	
	
	
	
	


 
The figure above shows the mean and SD distribution for the Usability of the system. The participants generally agreed that the system is highly appropriate in terms of recognizability, learnability, operability, user error protection, interaction, and accessibility. Specifically, the Recognizability indicator had a mean of 4.77 with a standard deviation of  0.42, the Learnability indicator had a mean of 4.5 with a standard deviation of 0.5, the Operability indicator had a mean of 4.5 with a standard deviation of 0.5, the User Error Protection indicator had a mean of 4.43 with a standard deviation of 0.50, the User Interaction indicator had a mean of 4.4 with a standard deviation of 0.56, and the Accessibility indicator had a mean of 4.47 with a standard deviation of 0.50. The overall mean of 4.45 and overall standard deviation of 0.50 suggest that the system is perceived as highly appropriate, with moderate variability in responses. The overall interpretation is Strongly Agree, indicating that the system's appropriateness is highly regarded by the participants with consistent positive feedback. 







Table 6
Mean distribution of Performance Efficiency of the System

	Performance Efficiency 
	Frequency of      Responses 
	
	Mean 
	SD 
	Interpretation 

	 
	5 
	4 
	3 
	2 
	1 
	 
	 
	 

	Confidentiality 
	19 
	11 
	0 
	0 
	0 
	4.63 
	0.48 
	Strongly Agree 

	Integrity   
	12 
	13 
	0 
	0 
	0 
	4.4 
	0.49 
	Strongly Agree 

	Non-repudiation 
	13 
	17 
	0 
	0 
	0 
	4.43 
	0.50 
	Strongly Agree 

	Accountability 
	16 
	14 
	0 
	0 
	0 
	4.53 
	0.50 
	Strongly Agree 

	
	
	
	
	
	
	
	
	


 
The figure above shows the mean and SD distribution for the Performance Efficiency indicators of the system. The participants generally agreed that the system is secure, with some indicators showing strong agreement. Specifically, the Confidentiality indicator had a mean of 4.63 with a standard deviation of 0.48, the Integrity indicator had a mean of 4.4 with a standard deviation of 0.49, the Non-repudiation indicator had a mean of 4.43 with a standard deviation of 0.50, and the Accountability indicator had a mean of 4.53 with a standard deviation of 0.50. The overall mean of 4.50 and overall standard deviation of 0.49 suggest that the system is perceived as secure, with some moderate variability in responses. The overall interpretation is Strongly Agree for most indicators, indicating that the system’s security features are highly regarded by the participants with some variations in perception. 








Table7
Mean distribution of Security of the System

	Security 
	Frequency of Responses  
	
	Mean 
	SD 
	Interpretation 

	 
	5 
	4 
	3 
	2 
	1 
	 
	 
	 

	Confidentiality 
	24 
	6 
	0 
	0 
	0 
	4.8 
	0.4 
	Strongly Agree 

	Integrity   
	14 
	16 
	0 
	0 
	0 
	4.47 
	0.50 
	Strongly Agree 

	Non-repudiation 
	15 
	15 
	0 
	0 
	0 
	4.5 
	0.5 
	Strongly Agree 

	Accountability 
	12 
	18 
	0 
	0 
	0 
	4.4 
	0.49 
	Strongly Agree 

	
	
	
	
	
	
	
	
	


 
The figure above shows the mean and SD distribution of Security of the system   The participants generally agreed that the system is secure, with some indicators showing strong agreement. Specifically, the Confidentiality indicator had a mean of 4.8 with a standard deviation of 0.4 , the Integrity indicator had a mean of 4.47 with a standard deviation of 0.50, the Non-repudiation indicator had a mean of 4.5 with a standard deviation of 0.5, and the Accountability indicator had a mean of 4.4 with a standard deviation of 0.49. The overall mean of 4.54 and overall standard deviation of 0.60 suggest that the system is perceived as secure, with some moderate variability in responses. The overall interpretation is  Strongly Agree for most indicators, indicating that the system's security features are highly regarded by the participants with some variations in perception. 







 
Table 8
Mean distribution of Compatibility of the System

	Compatibility 
	Frequency     of Responses 
	
	Mean 
	SD 
	Interpretation 

	 
	5 
	4 
	3 
	2 
	1 
	 
	 
	 

	Co-existence 
	19 
	11 
	0 
	0 
	0 
	4.63 
	            0.48 
	           Strongly Agree 

	Interoperability 
	17 
	13 
	0 
	0 
	0 
	         4.57 
	           0.50 
	           Strongly Agree 

	
	
	
	
	
	
	
	
	



The figure above shows the mean and SD distribution for the Compatibility indicators of the system. The participants strongly agreed that the system demonstrates good compatibility. Specifically, the Co-existence indicator had a mean of 4.63 with a standard deviation of 0.48, and the Interoperability indicator had a mean of 4.57 with a standard deviation of 0.50. The overall mean of 4.6 and overall standard deviation of 0.49 suggest that the system is highly compatible, with relatively consistent positive feedback. The overall interpretation is Strongly Agree, indicating that the system's compatibility features are highly regarded by the participants. 







Table 9
Mean distribution of Maintainability of the System

	Maintainability 
	     Frequency   of    Responses  
	
	
	Mean 
	SD 
	Interpretation 

	 
	5 
	4 
	3 
	2 
	1 
	 
	 
	 

	Modularity 
	16 
	14 
	0 
	0 
	0 
	4.53 
	0.13 
	Strongly Agree 

	Reusability 
	25 
	5 
	0 
	0 
	0 
	4.83 
	0.37 
	Strongly Agree 

	Analyzability 
	21 
	9 
	0 
	0 
	0 
	4.6 
	0.47 
	Strongly Agree 

	Modifiability 
	17 
	13 
	0 
	0 
	0 
	4.57 
	0.50 
	Strongly Agree 

	Testability 
	18 
	12 
	0 
	0 
	0 
	4.60 
	0.49 
	Strongly Agree 

	
	
	
	
	
	
	
	
	


 
The figure above shows the mean and SD distribution for the Maintainability indicators of the system. The participants strongly agreed that the system is maintainable and flexible for future modifications and testing. Specifically, the Modularity indicator had a mean of 4.53 with a standard deviation of 0.13, the Reusability indicator had a mean of 4.83 with a standard deviation of 0.37, the Analyzability indicator had a mean of 4.6 with a standard deviation of 4.7, the Modifiability indicator had a mean of 4.57 with a standard deviation of 4.50, and the Testability indicator had a mean of 4.6 with a standard deviation of 4.49. The overall mean of 4.62 and overall standard deviation of 0.39 suggest that the system is highly maintainable, with moderate consistency in responses. The overall interpretation is Strongly Agree, indicating that the system's maintainability features are highly regarded by the participants. 
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