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 Traditional essay assessment methods are often time-consuming and prone to 

subjectivity. This study proposes a novel Automated Essay Scoring (AES) 

system, "Essay Mathematic Auto Correction (Emath Toco)," featuring web 

and mobile app interfaces. Emath Toco leverages visual stimuli and deep 

learning algorithms like 1D CNN, NasNet Mobile, and GoogleNet to offer 

objective and efficient essay evaluation. Extensive testing on a 40/60 

training/testing data split yielded accurate data classification, validating 

successful implementation on Flutter-built Android applications and a 

Firebase-powered web interface. User experience surveys revealed positive 

feedback on Emath Toco's ease of use, visually appealing interfaces, and 

effective data collection, confirming its user-friendliness. Emath Toco's 

innovative use of visual stimuli and deep learning algorithms significantly 

reduces subjectivity and improves the accuracy of essay evaluation. Emath 

toco is promising technology with the potential to revolutionize essay 

assessment and educational methodologies. The research contributes to the 

field of automated essay scoring in two key ways. First, by integrating visual 

stimuli as a novel approach, Emath Toco expands the range of factors 

considered in scoring, potentially leading to more comprehensive and 

efficient. Second, the successful implementation of the system on both web 

and mobile platforms demonstrates its flexibility and accessibility, offering 

educators a versatile tool regardless of technological limitations. 
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1. INTRODUCTION  

Assessment is an important mechanism for evaluating student performance in educational settings. In 

Indonesia, essay assessments have an important role in measuring progress, fostering critical thinking skills, 

and evaluating depth of knowledge. However, manual essay grading, especially with a large number of 

questions, takes a long time and is prone to bias. To overcome these challenges, this research proposes an 

automated essay assessment system (AES) that uses machine learning technology [1]–[3]. This system is 

designed to provide more efficient and objective assessments for educators. In the context of this research, we 

have explored relevant studies on automated assessment methodologies, specifically referring to [4]–[11] as 

supplementary references. The primary references will be discussed in more detail in the following paragraphs. 

The existing literature exhibits a diverse range of applications for machine learning techniques, 

particularly focusing on Convolutional Neural Networks (CNNs) [12]–[14] in various domains. In one instance 

[15], CNNs are employed with Machine Learning methods, achieving a commendable accuracy of 93.33% in 

visual recognition tasks, showcasing their effectiveness in handling image data. The study further extends its 

application to Android development, utilizing MobileNet for efficient vision applications on mobile devices, 

ultimately improving speed and model size while maintaining high accuracy. 

Expanding on the versatility of CNNs, another study [16] introduces a driver drowsiness detection system 

that attains an impressive average accuracy of 83.33%. Operating on facial landmarks from mobile device 
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images, the compact CNN model effectively identifies drowsy driving behavior. The associated Android 

application, employing Dlib and Java Native Interface (JNI), provides real-time evaluations and timely alerts, 

demonstrating the efficacy of CNNs in addressing safety concerns. 

In the context of education, a proposal for automated exam paper evaluation is presented [17]. Leveraging 

OCR and key term templates, the system scans handwritten papers, extracts essential information, and 

generates admin reports. The study underscores the advantages of automated evaluation in the context of 

transitioning from traditional exams to online assessments, offering insights into performance metrics and the 

evolving landscape of assessment methodologies. 

Shifting focus to character recognition [18], an innovative method for recognizing online handwritten 

Chinese characters is introduced. The 1-dimensional CNN structure outperforms traditional 2-dimensional 

CNNs and recurrent neural networks, emphasizing its benefits in terms of recognition accuracy, model storage, 

and computational speed. The trajectory preprocessing employed eliminates the need for data augmentation 

and feature image extraction, opening up avenues for compact CNN architectures in online character 

recognition. 

Exploring the healthcare domain [19], a research paper emphasizes the application of machine learning 

in predicting strokes. The study delves into the creation of an automated algorithm, with Random Forest 

identified as the top-performing model. The integration of the model with web technology further results in a 

user-friendly web application dedicated to stroke prediction, highlighting the importance of explainable AI and 

model interpretability. 

Lastly [20], a case study on the Full-Teaching educational web platform evaluates the FlakyLoc 

technique's efficacy in identifying the root causes of flakiness in End-to-End tests. The technique successfully 

locates the triggers of occasional failures, providing valuable insights for fixing unstable test cases. 

However, these existing approaches often possess limitations. Some focus solely on specific aspects like 

expression or structure, neglecting the holistic analysis of an essay. Others lack contextual understanding or 

rely on limited features, hindering comprehensive evaluation. Bridging these gaps, our research proposes a 

novel AES system, Emath Toco, equipped to provide a more nuanced and objective assessment of 

mathematical essays. Unlike previous approaches, Emath Toco employs CNNs to extensively analyze essay 

content, encompassing not only structure and language but also mathematical accuracy and reasoning. This 

integration of advanced deep learning with a user-friendly web and mobile interface presents a significant 

advancement in the field of AES. Moreover, Emath Toco's focus on mathematical essays addresses a specific 

and demanding domain, offering educators a valuable tool for efficient and accurate assessment. By delving 

into the strengths and limitations of existing research, we have identified the need for a comprehensive AES 

system capable of handling the complexities of mathematical essays. Emath Toco, with its innovative deep 

learning approach and user-friendly interface, aims to fill this gap and revolutionize essay assessment in the 

field of mathematics. 

This research makes two main contributions. First, the proposed AES system uses CNNs to deeply 

analyze essay content, including structure, language, and emotion. Second, this system is implemented on web 

and mobile platforms, so it can be used by educators and students from various backgrounds. In conclusion, 

this research has developed an AES system that has the potential to increase the efficiency and objectivity of 

essay assessment. This system can be used by educators to save time and provide more accurate and fair 

assessments for students. 

 

2. METHODS  

The methods used in deep learning are 1D Convolutional Neural Network (CNN), NasNet Mobile, and 

GoogleNet models, demonstrating effective data classification and accurate predictive evaluations on 40% 

training and 60% testing data. However, this journal will only discuss the implementation of deep learning in 

mobile application and website. The concept the system shows in Fig. 1. 

The concept of this system is that the application will be used by students to upload their answers to the 

lecturer for assessment. Student answers will be entered into the cloud database, namely Firebase, which will 

be displayed on the website in table form. Some student answers are assessed manually to be used as training 

data that will be processed at the training stage. This system is trained using the CNN (Convolutional Neural 

Network) algorithm such as 1D Convolutional Neural Network (CNN), NasNet Mobile, and GoogleNet 

models. This training stage is carried out by classifying images of student answers that have not been corrected 

with several answers that have been manually corrected by the lecturer to produce a predicted value output. 

This training stage is carried out by classifying images of student answers that have not been corrected with 

several answers that have been manually corrected by the lecturer to produce predicted value output. The 
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comparison between answers that have been manually corrected and those that have not been corrected is 40% 

and 60%. This comparison was obtained after conducting experiments with various numbers of comparisons, 

and it was found that 40% and 60% were the most effective and accurate. The value of the prediction will be 

stored in Firebase and will be displayed by the application so that students can find out the value with a rating 

range from 1-100, besides that it will also appear on the website. This process requires an internet connection 

at every stage, whether on the website, application or deep learning. 

 

 
Fig. 1. The concept the system 

 

The 1D CNN (Convolutional Neural Network) [21] method is commonly employed for processing 

sequential signals such as text or time series data. Utilizing 1D convolution layers, this model proves effective 

in feature extraction from sequential data by employing 1D filters. NASNet (Neural Architecture Search 

Network) [22], [23] represents an approach that achieves an optimal network architecture through an automated 

search process. By employing search algorithms like genetic algorithms or Bayesian search, NASNet 

automatically discovers network structures that are most suitable for specific tasks. Meanwhile, GoogleNet 

(Inception) [24] stands out for its use of the Inception module, allowing the incorporation of various filter sizes 

within a single convolution layer. In this manner, GoogleNet can capture features at different scales and levels 

of complexity, enhancing the performance of image classification. This groundbreaking approach by 

GoogLeNet marks the pinnacle of the deep learning research surge [25]. Deep learning block diagram shown 

inn Fig. 2. 

 

 
Fig. 2. Deep Learning Block Diagram 

 

The process stages carried out to build a model that will be used to classify data based on scores start 

from data acquisition in the form of images from student answer sheets in the Coding and Compression course. 

After the required data is collected, pre-processing of the data is carried out in the form of cutting the image in 

the desired area (cropping), deleting vertical and horizontal lines, until you get the desired image. The next 

stage is to carry out data training with the CNN architecture. 
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2.1. Basic Theory 

In its implementation, the website uses JavaScript and Hyper-Text Markup Language (HTML) in its 

creation and Cascading Style Sheets (CSS) to create visuals for the website in a web browser. Then for the 

application using the dart language using the flutter sdk. To store data that will be used by websites and 

applications, the Firebase service is used. 

 

2.1.1. Flutter 

Flutter is a notable open-source framework and software development kit (SDK) developed by Google, 

designed for creating efficient app interfaces that can be deployed on both Android and iOS platforms using a 

single codebase. The hot reload feature in Flutter eliminates the need to compile or rebuild the entire code with 

each modification, providing instant visual feedback. Dart, the programming language used in Flutter, brings 

a sense of familiarity for individuals already acquainted with programming languages like Java or JavaScript. 

[26]. 

 

2.1.2. Dart 

Developing Flutter applications involves using the Dart programming language, which may present a 

learning curve. However, if you are familiar with languages such as JavaScript, Java, or other C-like languages, 

you'll notice similarities in Dart's syntax. Moreover, those experienced in object-oriented design from 

languages like Ruby or Python will find Dart comfortable to work with. 

 

2.1.3. Android 

Android originated as a Linux-based operating system that was initially created by Android Inc., 

receiving substantial backing from Google Finance. Google later acquired Android Inc. in 2005. The official 

launch of Android took place on November 5, 2007, coinciding with the establishment of the Open Handset 

Alliance. This alliance, focused on advancing mobile device standards, marked a significant development in 

the Android ecosystem. Subsequently, Google released the Android code under the Apache license, which is a 

software license and open standard specifically designed for mobile devices. In terms of official Android 

system distributors, there are two categories: the first enjoys comprehensive support from Google, inclusive of 

Google Mail services. On the other hand, the second category, known as Open Handset Distribution (OHD), 

operates independently of Google support and is considered entirely free. 

 

2.1.4. Firebase 

Firebase, a service by Google, improves the development of application through its Realtime Database, 

guaranteeing secure access to the database directly from the client side. This two-way data exchange is 

particularly efficient for applications in energy distribution. The use of Firebase as a secure data storage server, 

coupled with Cloud Functions for instantaneous notifications, enhances both data integrity and the overall 

security of the application [26]–[28]. 

 

2.1.5. Web Server 

The primary tool for presenting web pages (homepage) is the web browser. This page is fundamentally 

constructed utilizing Hyper-Text Markup Language (HTML) and Cascading Style Sheets (CSS). Illustrative 

instances of web browsers include Internet Explorer (for Windows), Safari (for Mac), and Firefox (for Linux 

Ubuntu). Web browsers currently are not responsive to the user’s level of interest when reading a webpage. 

The webpage is a one-way system where the reader is the passive consumer of the content provided by the web 

developer [29]. 

 

2.1.6. Hyper-Text Markup Language (HTML) 

HTML, also known as Hyper-Text Markup Language, serves as the primary coding language for website 

creation. Through HTML, developers can guarantee the seamless integration of text, images, and multimedia 

with other elements when the website is accessed through a browser. 

 

2.1.7. Javascript 

JavaScript operates as a web programming language on the Client/Browser side, primarily utilized for 

manipulating HTML elements and automating the addition of styles. It simplifies the enhancement of HTML 

document interactivity. Being a functional language, JavaScript supports higher-order functions [30]. 
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2.1.8. Cascading Style Sheets (CSS) 

CSS, which stands for Cascading Style Sheet, is valuable for enhancing the visual appeal of HTML or 

specifying the presentation of HTML elements. This involves tasks like defining positioning, modifying text 

or background colors, and other related aspects [31]. 

 

2.2. Data Structure 

In the context of mobile applications and websites, the utilization of flowcharts within their data structure 

is strategically employed to enhance user understanding and interaction. Flowcharts serve as visual 

representations, offering a succinct and intuitive depiction of the process flow. This choice is motivated by the 

benefits it extends to users, as flowcharts provide a clear and structured overview of the system's functionality. 

By visually mapping out the sequential steps and decision points, users can easily comprehend the navigation 

and functionality of the mobile application and websites. This not only facilitates a user-friendly experience 

but also aids users in navigating complex processes, thereby contributing to improved usability and overall 

user satisfaction. 

 

2.2.1. Mobile Application 

This application is used for students to provide answers to their essays, so that the data can be sent to 

Firebase and accessed by the website. Several previous studies were used as references [32]–[43] in creating 

the Emath Toco (Essay Mathematic Auto Correction) application. Fig. 1 shows a mobile application focused 

on collecting student answers, with additional features including account registration, login, data editing, and 

deletion. The workflow begins with users launching the "Essay Mathematic Auto Correction (Emath Toco)" 

app. From the Landing Page, they can proceed to the Login page for registration or login. Registration requires 

providing email and creating a password, leading to the home page. Alternatively, users can log in with their 

registered email and password, redirecting them to the home page. From there, users can access the Class Detail 

page and then proceed to the Upload Task Amount page, where they can upload or view previously uploaded 

files. 

Fig. 4 depicts the flowchart for the mobile app's login and registration features. It starts from the "Pre-

defined Login" point in Fig. 3, guiding users to the Login page. Users on the Login page can either register or 

log in. Registering involves entering an email and password, redirecting users to the home page. Logging in 

requires entering the registered email and password, then also leading to the home page. 

 

 
Fig. 3. Mobile Application Block Diagram 
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Fig. 4. Login and Register Flowchart 

 

Fig. 5 portrays the flowchart of the mobile application's file uploading feature. "Pre-defined Upload 

Task" serves as the continuation point from Fig. 3, guiding users to the Upload Task page. The following steps 

outline the workflow of the file uploading feature: Users will be directed to the Upload Task page, where they 

are required to provide their Name, Student ID (NIM), Class, Question Number, and Course information. 

Additionally, users are prompted to select an image from their smartphone's gallery for uploading into Firebase. 

 

 
Fig. 5. File Uploader Flowchart 

 

The following steps outline the workflow of the feature for viewing, modifying, and deleting files: When 

on the Upload Task Amount page, users have the option to either upload files or view previously uploaded 

files within the application. If the user chooses to view files, they will be directed to the file page, where they 

can access the uploaded data and photos. Furthermore, users have the ability to modify or delete this data by 

tapping the "edit" and "delete" icons located at the upper right corner of the page. Clicking the "edit" icon 
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allows users to make modifications to the uploaded data, while clicking the "delete" icon results in the 

automatic deletion of the uploaded data. Edit and delete flowchart shown in Fig. 6. 

 

 
Fig. 6. Edit and Delete Flowchart 

 

The Emath Toco application has user interferences for each feature such as landing page, login, register, 

home page, drawer, profile, class detail, Upload Task Amount and Upload File. Fig. 7 represents the initial 

screen of this application, which is the first thing users will see. This screen serves the purpose of providing 

information about the application, aiming to create a positive impression on the users. 

 

  

Fig. 7. Landing Page 

 

Fig. 8 portrays the login page that users can access after pressing the "NEXT" button on the next_landing 

page. On this page, users can log into the application by entering the email and password they registered on 

the registration page. Fig. 9 depicts the registration page, accessible to users after clicking the "register" text 

button on the login page. On this page, users are required to register their email and password in order to gain 

access to the application. 

Fig. 10 depicts the home page interface that users can access upon successfully logging in via the login 

page or completing registration through the register page. Fig. 11 displays the Profile page, accessible to users 

upon pressing the icon located in the upper-right corner of the home page. 

Fig. 12 displays the Drawer page, which users can access by tapping the drawer button located at the 

upper left corner of the home page. Meanwhile, Fig. 13 displays the Class Detail page, which users can access 

by tapping the icon button located in the upper right corner of the home page. 

Fig. 14 showcases the Upload Task Amount page, accessible to users upon pressing the "Upload 

Assignment" button. Meanwhile, Fig. 15 depicts the Upload File page, accessible to users by clicking the 

uploaded file button on the Upload Task Amount page. 
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Fig. 8. Login 

 

Fig. 9. Register 

 

 

Fig. 10. Home 

 

Fig. 11. Profile 

 

 

Fig. 12. Home 

 

Fig. 13. Profile 

 

 

Fig. 14. Upload Task Amount 

 

Fig. 15. Upload File 
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2.2.2. Website 

This website is used to monitor data entering Firebase both before and after training and is also a bridge 

for conducting model training so that user can get training results. Several previous studies were used as 

references [20], [44]–[50] in creating the Emath Toco website (Essay Mathematic Auto Correction). The Emath 

Toco website has a usage flowchart shown in Fig. 16 and features such as Sign In/Sign Up and Training Data. 

To use this website, users begin by accessing the Emath Toco. Upon arrival, they are presented with options to 

either Sign Up or Sign In. If they are new users, they should first complete the Sign-Up process. For those who 

have already registered, they can directly Sign In. Once successfully logged in, users are directed to the main 

page, where they can view a table containing student data entries submitted through the application. 

Additionally, users have the capability to download the entire image of the student's answers. Should users 

desire to make use of the automatic correction feature, they can select the Training Data option. Upon 

completing the data training, the value column within the main page table is populated. If users decide not to 

select any feature, they will remain on the main page. When their session is complete, users can select the Sign 

Out feature, which will then redirect them to the Sign In and Sign Up pages for future access. 

 

 
Fig. 16. Website Block Diagram 

 

Fig. 17 is a flow diagram of the Sign In and Sign Up features. The Sign In feature functions to register 

an account for new users. Where new users will be directed to register their desired name, telephone number, 

email and password. Meanwhile, the Sign In feature functions to enter the website by entering the registered 

email and password. 

 

 
Fig. 17. Flowchart Sign in and Sign up feature 
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Fig. 18 illustrates the website flow diagram for the autocorrect feature, focusing on the crucial Training 

Data workflow. This pivotal feature plays a significant role in refining the autocorrection results by leveraging 

manually corrected student responses and uncorrected data. Users initiate the process by selecting a preferred 

method, such as 1D CNN, NasNet, or GoogleNet. Upon selection, they are seamlessly guided to the Training 

Data page, where the training phase unfolds. This phase involves the extraction of data from Firebase, 

encompassing both manually corrected and uncorrected responses, which is then meticulously transformed into 

CSV format. The subsequent training process generates output values tailored to each student. These valuable 

output values are systematically stored in Firebase, ensuring accessibility within the application for individual 

students. Moreover, they are presented in a tabular format on the main page of the website, underscoring the 

essential role of the Training Data feature in refining and enriching the autocorrection outcomes. 

 

 
Fig. 18. Flowchart Training data feature 

 

Emath Toco website has User Interferences on the Sign In/Sign Up page and Home Page. Fig. 19 and 

Fig. 20 is the login page that the user will see the first time when they open the website. The Sign Up page 

functions to create an account, while the Sign In page functions to enter the main page by entering the registered 

email and password. 

 

 

Fig. 19. Sign up 

 

Fig. 20. Sign in 

 

Fig. 21 is the display of the main page on this website which displays student answer data in tabular 

form and also presents training features. On this page, users can see all the data entered by students into the 

application, and can conduct data training with the training feature. 
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Fig. 21. Home page 

 

3. RESULTS AND DISCUSSION  

The results of the journal are in the form of simulations and testing of various aspects of mobile 

application and websites. 

 

3.1. Mobile Application Implementation 

To begin using the Essay Mathematic Auto Correction (Emath Toco) application, the user must first 

launch it. Upon entering the landing page, they will find the option to proceed to the login page by selecting 

"NEXT." At the Login page, the user faces a choice between either registering for a new account or logging in 

with existing credentials. 

If the user wants to register, they will be prompted to provide their email and password for the registration 

process. Subsequently, they will be redirected to the home page. On the other hand, if the user chooses to log 

in, they must enter the email and password used during registration, after which they will be redirected to the 

home page. 

Once on the home page, the user gains access to the class detail page and can proceed to the upload task 

Amount page. On the upload task Amount page, the user is granted the choice to either upload new files or 

view files that they have previously uploaded. 

 

3.2. Mobile Application Results 

After the user uploads all the data entered in the application, that data will be processed by machine 

learning and produce results in the form of values, which will then be uploaded back into Firebase. 

Subsequently, the application will automatically read and display those values, as shown in the Fig. 22. 

 

 
Fig. 22. Mobile Application Results 
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Software testing can be carried out from the functional specification aspect without involving testing the 

design and program code. The goal is to ensure that the functions, inputs, and outputs of the software conform 

to the required specifications. One of the methods used is Blackbox Testing, which is an easy method to use 

because it only requires lower and upper limits of the expected data. An estimate of the amount of test data can 

be calculated based on the number of entry data fields to be tested, the entry rules that must be met, as well as 

the upper and lower limit cases that are met. With this method, we can find out whether the software 

functionality can still receive unexpected data input, which can cause the stored data to become less valid. 

1. Blackbox Testing 

After the subsystem has been implemented, a functional testing is conducted to verify whether the 

implemented program operates in accordance with the planned specifications. The method employed for 

this functional testing is Blackbox Testing. The subsequent Table 1 presents the outcomes of the 

functional testing performed on the tested application. Based on the results of black box testing in Table 

1, it shows good performance. The application runs smoothly and responsively when users use it to access 

the features provided. 

 

Table 1. Mobile Application Blackbox Results 
Interface Test Scenario Expected Results Test 

Results 

Login Page E-mail and Password is not 

filled then pressed the enter 

button. 

 

Can not log in and gives the message “Email 

is Still Empty” and “Email and Password are 

Wrong” 

 

Succeed 

Fill in the appropriate email and 

password during registration. 

The system receives login access and will 

display the home page 

Succeed 

Registration 

Page 

E-mail and Password is not 

filled then press the enter button 

Can not log in and gives the message “Email 

is still empty” and “Well, enter the correct 

email please” 

Succeed 

Profile Page Return to Login Page Display the Login and Logout pages of 

existing accounts 

Succeed 

Upload Task Add data Display the Edit Delete page Succeed 

Amount Page Look back at files that have been 

uploaded 

Display the File Uploads page Succeed 

 

2. Survey Results 

In this phase, User Experience (UX) testing is conducted on the Android application to uncover user 

experiences and impressions while using the designed application. The employed testing method involves 

distributing a comprehensive survey containing various questions related to the developed application. 

The survey's outcomes are obtained from a total of 30 respondents who provided their feedback on the 

application. 

We analyzed the survey result using a rating scale where a score of 1 describes "strongly disagree," 

a score of 2 is "disagree," a score of 3 is "neutral," a score of 4 is "agree," and a score of 5 is "strongly 

agree." Therefore, the ratings provided by the respondents can help evaluate the extent to which users 

experience satisfaction and effectiveness with the designed application. This data serve as a crucial basis 

for making necessary improvements and enhancements to the application to ensure a better user 

experience in the future. 

Specifically, Fig. 23a assesses whether the application is easy to use, Fig. 23b evaluates whether the 

application can effectively collect data and photos from user responses, Fig. 23c gauges the smoothness 

of the data and photo input process, and Fig. 23d examines whether the application's interface is visually 

appealing. This data serves as a crucial foundation for implementing necessary improvements and 

enhancements to the application to ensure a better user experience in the future. 

Question 1: Is the application easy to use? 

The pie chart shows that 69.8% of respondents strongly agree or agree that the application is easy to 

use. This is a positive finding, suggesting that most users were able to navigate the app and complete 

tasks without difficulty. However, 24.8% of respondents were neutral or disagreed, indicating that there 

is room for improvement in terms of user-friendliness. It would be helpful to analyze the open-ended 

feedback from these respondents to identify specific areas where the app can be made easier to use. 

Question 2: Can the application help collect data and photos of answers that have been submitted? 
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The results for this question are less positive. Only 37.8% of respondents strongly agree or agree 

that the app can effectively collect data and photos. A significant 48.4% were neutral or disagreed. This 

suggests that there may be issues with the app's data collection functionality, which could be a major 

barrier to its usability. Again, it is important to look at the open-ended feedback to understand the specific 

problems users encountered with data and photo collection. 

Question 3: Does the data and photo input process go well? 

The pie chart for this question is similar to the previous one, with 37.8% of respondents agreeing or 

strongly agreeing that the data and photo input process goes well. A larger group of 46.7% were neutral, 

and 15.5% disagreed or strongly disagreed. This suggests that while some users found the input process 

to be smooth, others experienced difficulties. Again, analyzing the open-ended feedback will provide 

valuable insights into the specific issues that need to be addressed. 

Question 4: Is the application display attractive? 

This question received the most positive response, with 59.1% of respondents agreeing or strongly 

agreeing that the app's display is attractive. However, 30.9% were neutral or disagreed, indicating that 

there is still room for improvement in terms of visual design. It would be helpful to understand what users 

found appealing about the app's display, as well as what aspects they found less appealing. This feedback 

can be used to inform future design decisions. 

Conclusion: 

The survey results provide a mixed picture of user experience with the math essay correction 

application. While some users found the app to be easy to use and visually appealing, others encountered 

difficulties with data collection, photo input, and overall smoothness. It is important to carefully analyze 

the open-ended feedback from respondents to identify specific areas for improvement. By addressing 

these pain points, the developers can create a more user-friendly and effective application for correcting 

math essays. 

 

 

(a) 

 

(b) 

 

(c) 

 

(d)  

Fig. 23. Survey Question, (a) Question 1, (b) Question 2, (c) Question 3, (d) Question 4 

 

3.3. Website Implementation 

To start the Essay Mathematic Auto Correction (Emath Toco) website, the user must first launch it. The 

first page that appears is Sign Up and Sign In. If users choose to register, they will be asked to provide their 

name, cellphone number, email, and password for the registration process. Next, they will be redirected to the 

homepage. On the other hand, if users choose to log in, they must enter their email and password used during 
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registration, after which they will be redirected to the home page. Once on the home page, the user can see 

the answer data table which is equipped with a download all image button. In addition, there is a data training 

feature to make automatic corrections. 

 

3.4. Website Results 

After the user has trained with machine learning from the image of the answers, the output will be in the 

form of a value for each answer. The value will be uploaded into Firebase. Then the website will 

automatically read and display these values in the answer data table, as shown in the Fig. 24. 

 

 
Fig. 24. Website Results 

 

The website will be tested using Blackbox testing. The website that has been implemented will be tested 

using the Blackbox method by checking every button on the website. Testing on a website, if seen only from 

the functional aspect, can be done using Blackbox Testing, to test the function, input and output of the website 

is as expected. The testing method using the Blackbox Testing method is widely applied in software testing 

that is not tested in detail. The following table is the result of functional testing of the application being tested. 

Website blackbox results shown in Table 2. 

 

Table 2. Website Blackbox Results 

Interface Test Scenario Expected Results 
Test 

Results 

URL Website access Display the Sign in/ Sign up page Succeed 

Sign in 

Page 

Email is filled and Password is 

not filled then press the enter 

button. 

 

Can not log in and gives the message “Firebase: 

Error (auth/missing-password)” 
Succeed 

Email is not filled and 

Password is filled then 

press the enter button 

Cannot log in and gives message 

Succeed 

Fill in an inappropriate 

email and password during 

registration 

 

Cannot login and gives message “Firebase: Error 

(auth/user-not-found).” 
Succeed 

Fill in the appropriate email 

and pass during registration 

The system receives login access and will display 

the Home page 
Succeed 

Sign up 

Page 

Name, no cellphone, fill in 

Password then press the enter 

button 

The system receives login access and gives 

message “user has been successfully created”, after 

that clock okay and move to the sign in page 

Succeed 

Home 

Page 

Return to Login Page Display the Login and Logout pages of existing 

accounts 
Succeed 

Displays the Training Data 

page 

Display the selected method page 
Succeed 

Display the Sign Out option Display the Sign in/ Sign up page Succeed 
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Based on the Blackbox test results from the implemented website, it shows good performance. The 

website runs smoothly and is responsive when used by users to access the features provided. From existing 

research, it will be compared with our system. The following table describes the contribution comparison with 

previous research. which compares research that only helps correct with deep learning/handwriting 

classification without any applications or websites, then accompanied by testing and surveys of users. 

From Table 3 we can conclude that our system meets all the criteria by providing UI/UX for websites and 

applications, has ML functions and provides surveys and blackbox results. In [9], [11], [14] the authors 

purposed the implementation in web-based only. In [10], [9], [12] the the authors purposed the implementation 

in application-based only. In [14] the authors purposed the implementation without have ML function. 

This research has all of these parameters, which provides ML functions and implements them on websites 

and applications along with the UI and also doesn't forget to evaluate the user experience in using them. 

However, this research has limitations in the number of sentences that can be corrected, as well as in the 

neatness of writing essay answers. 

 

Table 3. Comparison with Previous Research 
Related 

Work 

UI/UX 

Web 

UI/UX 

Apps 

ML 

Function 

User 

Survey 

Blackbox 

Results 
Description 

[15]   ✓   
MobileNets for mobile and 

embedded vision applications 

[16]  ✓ ✓   Driver Drowsiness Detection 

[17] ✓ ✓ ✓   Digitized Exam Paper Evaluation 

[18]  ✓ ✓   
Recognizing online handwritten 

Chinese character 

[19] ✓  ✓   Automated Stroke Prediction 

[20] ✓     
Flakiness Lokalization for Reliable 

Test Suites 

Our ✓ ✓ ✓ ✓ ✓ Autoscoring on Essay Mathematics 

 

4. CONCLUSION 

In summary, this paper introduces an innovative solution aimed at expediting and improving the essay 

assessment process through the integration of Automated Essay Scoring (AES) in both mobile application and 

web interfaces. The AES system, embedded within the "Essay Mathematic Auto Correction (Emath Toco)" 

Android application and a dedicated web platform, harnesses advanced deep learning technologies such as 1D 

Convolutional Neural Network (CNN), NasNet Mobile, and GoogleNet models to address subjectivity and 

biases inherent in traditional essay evaluation methods. 

The efficiency of the system is further enhanced by utilizing Flutter, Dart programming language, 

Android, and Firebase. The study demonstrates successful data classification with a split of 40% training and 

60% testing data, affirming the system's strength in automated essay grading. Positive outcomes from 

simulations, including blackbox testing, and user experience surveys underscore the system's effectiveness. 

Importantly, the successful implementation of the AES system yields accurate and timely essay assessments, 

seamlessly displayed on both the mobile application and website interfaces. This advancement in automated 

essay scoring not only saves educators valuable time but also reduces grading biases, providing a more 

objective and streamlined approach to essay assessment. 

To enhance the robustness of future research endeavors, it is imperative to acknowledge the limitations 

of the current system and chart potential directions for improvements. The absence of a comprehensive 

discussion on system limitations and future directions limits the scope of this conclusion. Identifying 

constraints is crucial for understanding the boundaries of the implemented system and presents opportunities 

for future enhancements. 

In terms of results, when compared to previous studies, as described in [16], the use of Convolutional 

Neural Networks (CNNs) and Machine Learning (ML) methods achieved a high accuracy of 93.33% in visual 

recognition tasks. This study also demonstrated a significant improvement in speed and model size, but it 

primarily focused on image recognition using MobileNet and TensorFlow in an Android application. 

Meanwhile, in [17], the proposed driver drowsiness detection system, using a CNN-based machine learning 

method, achieved an average accuracy of 83.33%. The developed model, not exceeding 75KB, effectively 

identifies drowsy driving behavior, providing real-time evaluations and timely alerts. In this context, the 

research contributes to the application of AES in assessing driving behavior. Then the results of this research 

obtained accuracy 100% Validation Accuracy 45.83% for 1D CNN, accuracy 100% validation Accuracy 50% 

for NasNet, and Accuracy 100% Validation Accuracy 100%% for GoogeNet. So it can be concluded that the 
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most accurate deep learning is using the GoogleNet model. These results were obtained with an image dataset 

consisting of mathematical sentences and expressions 

User feedback from a survey involving 30 participants highlights the user-friendly nature of the 

application and website, emphasizing the positive impact on the overall essay assessment experience. in the 

application survey it was found that 69.8% of users strongly agreed that the application was easy to use, 59.1% 

of the application was very helpful in collecting answer data, 50% of the data was processed very well, and for 

the attractive application display 48.4% of users strongly agreed and 48.4% agreed. Meanwhile, for website 

testing, backbox testing is used and all the features on the Emath Toco website function well. In conclusion, 

the AES system is an important contribution to the field of Essay Assessment using Machine learning. By 

offering educators a comprehensive and effective tool, this implementation significantly improves the 

assessment process, marking major progress in the modernization and optimization of essay evaluation in the 

educational domain. 
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