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ABSTRACT

EduCalc is developed to address the inefficiencies and inaccuracies in manual student
grade calculation, offering a streamlined solution using Visual Basic for Applications
(VBA). The innovation highlights traditional grade management methods' time-
consuming and error-prone nature, identifying the primary problem as needing an
automated, reliable system to handle grade calculations efficiently. EduCalc utilizes
VBA to automate grade entry, customize grading criteria, and minimize errors during
the data entry process. The commercial value of EduCalc lies in its seamless
integration with Microsoft Excel, making it a scalable and adaptable tool for educational
institutions of various sizes. The significance of this innovation is its ability to drastically
reduce administrative burdens, enhance data accuracy, and improve overall
educational outcomes. In conclusion, EduCalc exemplifies the potential of VBA in
educational technology, offering a practical, user-friendly, and impactful solution for
modern educators, thereby fostering a more efficient academic environment.
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1.0 INTRODUCTION

Efficient and accurate grade calculation is crucial for educators. However, traditional
methods often involve time-consuming manual processes prone to errors. EDUCALC,
a grade calculation tool developed using Visual Basic for Applications (VBA), offers a
streamlined solution. VBA, integrated within Microsoft Office applications, enables the
automation of repetitive tasks and the creation of custom functions, improving the
grading process into a more efficient, reliable system and interactive (Wang & Shen,
2014).

This innovation examines the development and implementation of EDUCALC,
emphasizing its design, features, and advantages. Through case studies and user
feedback, the innovation evaluates how EDUCALC reduces administrative workload,
minimizes errors, and improves the grading experience (Tsai & Wardell, 2006a). By
leveraging VBA, EDUCALC enhances operational efficiency and contributes to a fairer
assessment system, demonstrating the potential of automation in educational
technology.
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2.0 OBJECTIVE

This innovation aims to present EduCalc as a streamlined tool developed using Visual
Basic for Applications (VBA) to address inefficiencies and inaccuracies in manual
grade calculations by automating grade entry, customizing grading criteria, and
minimizing data entry errors. It can also predict the marks needed to achieve the
desired grade.

3.0 METHODOLOGY

EduCalc is a tool for automating grade entry, customizing grading criteria, and
minimizing errors during data entry (Tsai & Wardell, 2006b). It was developed using
Visual Basic for Applications (VBA). A comprehensive methodology was followed to
develop and implement EduCalc, a streamlined grade calculation tool using VBA.
Initially, a survey and interviews were conducted with educators to identify the
assessments needed for the development of EduCalc. The main objective was to
discover and understand the most significant inefficiencies in current grading methods.
The tool was designed with user input to include features such as automated grade
entry and customizable grading criteria. The development phase involved
programming the tool in VBA and integrating it with Microsoft Excel while implementing
error-checking mechanisms to minimize data entry mistakes. Extensive testing was
conducted in various educational settings to ensure functionality, accuracy, and user-
friendliness. The feedback from these tests led to making iterative improvements. As
a result, a final version was achieved that was both scalable and adaptable. The tool
was used in selected institutions, and its impact on reducing administrative workload
and enhancing grading accuracy was analysed through quantitative and qualitative
feedback. The flowchart in Figure 1 illustrates the development process of EduCalc.
Based on feedback from educators, EduCalc was developed using VBA. The interface
is shown in Figure 2.

Needs Assessment Feature Design Development Phase

Feedback and
Iteration

Final Implementation + Testing Phase

Figure 1: EduCalc Development Process

442



Johor International Innovation Invention Competition and Symposium 2024 (JlIlICaS 2024)

aH9- = GRADE CALCULATOR USERFORM (MATD114) - Excel £ Search SUHAILA BINTI BAHROM [ - =] X
Fle  Home Insert FPagelsyout Formulas Data Review View Developer Help
i 1 7@ Record Maoo als S s [E propentes =1 [ 1B Impent

L]'jj e & & E "‘nl&?‘ - B E

Visual Macrgs B0 Vst Relotive References oy el coM insert [Design| 2 Ve Code oo ED) Bopansion Packs

Basic b, Macro Security ins Addeins Add-ins Made | [ islo

code acidins Contreis 0L -

H11 v I

A ] C D E F G ] K M il 0 P [} R s T ] v W -
2 Student Details Result Details Overall

3 No NAME MATRIC | SECT | PROG | T1 T2 T3 Av | OBT1 | OBT2 | OBT3 | Awv al a2 Qa3 Av | CAM IFINAI. TOTAL| GRADE | GPA ||REMARKS
41 SUHAILA C5M23003 810 ENCS I 5 4 3 12 12 13 12 12.3 12 20 20 17.3 | 416 I 30 63 B 2.ET| PASS |
5 |2
63

T4

v
8.5
s 6 Course .
e Final grade
=B assessment
128
13 GRADE
14 11
| ——| CALCULATOR
15 [12 Add some
16 |13
e remarks
18 | 15 v
19 | 16
22— Command
2118 hutton
22 i I ] - | ] v
Sheet] “F HEE | v

Resty [EB  Thccesshifty Good 1o g B B M - ¥ + 110

Figure 2: EduCalc Interface

The items needed in the interface were recorded. Then, the user form was created to
streamline data entry, validate real-time inputs, and present a professional interface
for users to interact with the application seamlessly. The user form will pop up once
the button on the interface is clicked, as shown in Figure 3. This interaction allows
users to input data directly into the form, which is processed and validated before
submission. The results are displayed or saved based on the form's functionality,
ensuring a smooth and efficient data management experience. The coding was
created to handle the User Form interactions, including initializing form controls,
validating user input, and processing the data upon submission. It ensures that the
form behaves as expected, responding to user actions and updating the relevant data
or interface elements accordingly. The code example is depicted in Figure 4.
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Figure 3: EduCalc User form
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Figure 4: EduCalc Coding

4.0 RESULTS AND DISCUSSION

Implementing EduCalc has shown significant advantages and positive impacts,
including drastically reducing the time and effort required for grade calculation by
automating repetitive tasks and minimizing data entry errors (Sipos & Sweeney, 2003).
This automation leads to enhanced accuracy and consistency in grading, which fosters
greater transparency and fairness in student assessments. The novelty of EduCalc
lies in its seamless integration with Microsoft Excel, making it uniquely adaptable and
scalable for diverse educational environments. Its customizable grading criteria feature
allows educators to tailor the tool to their needs, ensuring flexibility and user-
friendliness (Rohaeti et al., 2019). Feedback from initial deployments has indicated
improved efficiency in administrative tasks and higher satisfaction among educators,
illustrating the transformative potential of leveraging VBA for educational innovations.

5.0 CONCLUSION

In conclusion, EduCalc, developed using Visual Basic for Applications (VBA),
represents a significant advancement in educational technology by automating and
streamlining the grade calculation process. Through its features of automated grade
entry, customizable grading criteria, and error minimization, EduCalc addresses the
inefficiencies and inaccuracies inherent in traditional grading methods. Its seamless
integration with Microsoft Excel ensures scalability and adaptability across various
educational institutions. By reducing administrative burdens and enhancing data
accuracy, EduCalc not only improves overall educational outcomes but also
demonstrates the potential of VBA in creating practical, user-friendly solutions for
modern educators, fostering a more efficient and effective academic environment.

444



Johor International Innovation Invention Competition and Symposium 2024 (JlIlICaS 2024)

6.0 REFERENCES

Rohaeti, E. E., Bernard, M., Bias Primandhika, R., Siliwangi, I., Jendral, J. T., & Cimabhi,
S. (2019). Developing Interactive Learning Media For School Level Mathematics
Through Open-Ended Approach Aided By Visual Basic Application For Excel.
Journal on Mathematics Education, 10(1), 59-68.

Sipos, M. L., & Sweeney, R. E. (2003). Behavioral data management using visual basic
for applications to automate data capture and analysis. Journal of Neuroscience
Methods, 128(1-2), 53-65. https://doi.org/10.1016/S0165-0270(03)00150-X

Tsai, W., & Wardell, D. G. (2006a). An Interactive Excel VBA Example for Teaching
Statistics Concepts. INFORMS Transactions on Education, 7(1), 125-135.
https://doi.org/10.1287/ited.7.1.125

Tsai, W., & Wardell, D. G. (2006b). Creating Individualized Data Sets for Student
Exercises Using Microsoft Excel and Visual Basic. http://www.webct.com/

Wang, D. L., & Shen, J. H. (2014). Application of Excel VBA in Score Analysis for
Specialty Accreditation. Applied Mechanics and Materials, 536-537, 574-577.
https://doi.org/10.4028/www.scientific.net/AMM.536-537.574

445



