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Abstrak

STMIK Amik Riau saat ini memiliki organisasi kemahasiswaan, salah satunya adalah Badan Eksekutif Mahasiswa
(BEM). Setiap tahunnya, BEM dipilih sebagai perwakilan mahasiswa untuk menyuarakan aspirasi baik di dalam
maupun di luar kampus. Proses pemilihan perwakilan BEM masih dilakukan secara tradisional di lingkungan kampus.
Namun, tidak semua mahasiswa dapat mengikuti proses pemilihan secara rutin, sehingga ada sebagian mahasiswa
yang tidak dapat memberikan suara untuk calon ketua dan wakil ketua BEM. Untuk mengatasi permasalahan tersebut,
dibutuhkan sebuah sistem yang dapat memfasilitasi proses pemilihan. Salah satu solusinya adalah dengan
menyelenggarakan pemilihan secara elektronik, sehingga seluruh mahasiswa dapat memberikan suara dari mana saja
melalui internet. Dalam penelitian ini, sistem yang dikembangkan disebut e-Polvot (Electronic Polling and Voting).
Sistem ini dapat digunakan oleh siapa saja untuk menyelenggarakan pemilihan dengan membuat kampanye
pemilihannya sendiri. Sebelum merancang sistem, dilakukan terlebih dahulu pengukuran terhadap calon pengguna
menggunakan model TRI (Technology Readiness Index). Hasil dari pengukuran TRI tersebut digunakan untuk
menentukan apakah sistem perlu dikembangkan atau tidak. Setelah itu, sistem e-Polvot dibangun dan
diimplementasikan di STMIK Amik Riau. Setelah implementasi, sistem diuji menggunakan metode pengujian black
box untuk memastikan fungsionalitasnya. Hasil pengujian menunjukkan bahwa fitur utama dari sistem e-Polvot dapat
berfungsi dengan baik.
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Abstract

STMIK Amik Riau currently has a student organization, one of which is the Student Executive Board (BEM). Every
vear, BEM is chosen as the representative of the students to voice their aspirations both within and outside the campus.
The election process for BEM representatives is still conducted traditionally on campus. However, not all students
can participate in the election process regularly, resulting in some students being unable to vote for the candidates
for the student president and vice-president. To address this issue, a system is needed to facilitate the election process.
One solution is to conduct electronic elections, allowing all students to vote from anywhere using the internet. In this
research, the developed system is called e-Polvot (Electronic Polling and Voting). This system can be used by anyone
to conduct elections by creating their own election campaigns. Before designing the system, the research conducted
a measurement of the potential users using the TRI model. The results from the TRI measurement were then used to
determine whether the system should be developed or not. Subsequently, the e-Polvot system was built and
implemented at STMIK Amik Riau. After the implementation, the system underwent black box testing to ensure its
functionality. The testing results showed that the main features of the e-Polvot system were able to perform well.

Keywords: BEM, e-Polvot, STMIK-Amik Riau, TRI Model, Voting

I. INTRODUCTION and community activities within and beyond the

campus [1]. This participation is crucial for the

Student participation refers to the involvement personal development of students, active learning,
and contribution of students in academic, social and valuable experiences outside the classroom
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[2]. Students' involvement in various forms of
activities helps them develop interpersonal skills,
leadership abilities, problem-solving skills, critical
thinking, and adaptability [3]. It can also provide
valuable experiences that support career
development and prepare students for active roles
in society after graduation [4].

One of the universities in Pekanbaru, STMIK
Amik Riau, has been encouraging its students to
participate in various activities, including the
election of the Student Executive Board (BEM).
However, there are currently weaknesses in the
BEM election process on campus. Students are
divided into three categories: evening regular,
daytime regular and non-regular students. Regular
and non-regular students often do not participate in
the election due to limitations imposed by the
committee, such as holding the election only
during daytime and on weekdays (Monday to
Friday) [5], [6]. As a result of this issue, many
students are unable to exercise their voting rights
in the BEM election.

There is a need for a system to address this
issue so that all students can participate in the
election. One solution is to implement e-Voting or
electronic voting, which is an electronic voting
system that utilizes digital technology to conduct
online elections [7]. However, this research not
only focuses on voting but also includes polling
within the system that will be developed. The
system that will be built is called e-Polvot
(electronic Polling and Voting).

Previous researchers have conducted studies on
using technology to facilitate voting processes.
Research [8] developed an e-Voting system to
streamline the process of electing the Student
Council Chairperson at SMPN 10 Pekanbaru.
Additionally, e-Voting simplifies the vote
counting process as the online nature of the system
allows for immediate access to the voting results
without the need to manually count physical
ballots [9]. However, both of these studies focused
solely on the voting aspect. This current research
expands upon their work by incorporating
candidate registration. If there are numerous
applicants, a polling process will be conducted to
determine the candidates who will be included in
the e-Polvot system for voting.

Before implementation, user testing is
conducted to ensure readiness in using the new
technology. Readiness testing is performed using
the Technology Readiness Index (TRI) model
[10]. TRI is an index used to measure the level of
readiness or adoption of a technology by the public
or consumers [11]. The purpose of TRI is to
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evaluate and understand individuals' perceptions,
attitudes, and readiness to accept and use new
technology [12], [13].

After measuring the user readiness level, the
next step is to proceed with the system
implementation process. During this
implementation process, black box testing is
utilized for testing purposes. Black box testing is a
software testing method where testing is
conducted without knowledge of the internal
workings or implementation of the system. Testing
is done from an external user perspective, focusing
on the system's input and output [14]. By
conducting acceptance measurement and black
box testing, it is expected that the e-Polvot system
can function properly.

II. METHOD

Figure 1 depicts the methodology flow used for
building the e-Polvot system. This flow is
expected to assist in the development of the e-

Result of Measurement of
Prospective User

Measurement of Prospective
System User

Polvot system [15].
H System Planning ‘

R
l

System Testing Using Implementation of the Coding the e-Polvot
Blackbox Testing e-Polvot System System

Figure 1. Research Methodology Flow
The explanation of Figure 1 is as follows:

A. User Measurment

This stage is conducted to assess the readiness
of potential users before implementing the system.
It is done to minimize the risk of potential users
not adopting the new technology implemented at
STMIK Amik Riau. The demographic sampling
used in this research consists of three departments
at STMIK Amik Riau: Informatics Engineering
with 158 students, Information Systems with 59
students, and Information Technology with 30
students, resulting in a total sampling size of 247
students. The measurement of user readiness
utilizes the Technology Readiness Index (TRI)
model with four variables: Optimism, Innovation,
Discomfort, and Insecurity [16], [17].

B. Measurment Result

The measurement results obtained will be used
as a consideration for the implementation of the
new system. Before the system development, the
research conducted a literature review as a guide
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for the system development. Table 1 represents the
literature used in this study.

Tabel 1. Summary of Literature Review with concept centric

Researcher | E-Polling | E-Voting | Education | User Readiness System Testing
Analysis

[18] \Y

[19] \Y

[20] v v

[21] \Y \Y

[22] \Y \Y \Y

[23] v v

[24] \% \%

This Study \Y \Y \Y \

Table 1 presents a concept-centric summary of
literature relevant to the development of a new
polling and voting system in the field of education.
The table includes various aspects: E-Polling, E-
Voting, Education, User Readiness Analysis, and
System Testing, mapped against the works of
previous researchers ([18]—[24]) and the current
study.

A detailed look at the table reveals several
important insights and research gaps. Most prior
studies tend to focus on a subset of these elements
rather than integrating all of them within one
comprehensive approach. For example, research by
[18] addresses only E-Polling, while [19] covers
both E-Polling and Education but does not address
System Testing or User Readiness. Some studies
such as [22] present a broader approach, including
E-Polling, E-Voting, Education, and User Readiness
Analysis, but still do not consider System Testing as
part of their scope.

Importantly, none of the previous studies
integrate all five aspects (E-Polling, E-Voting,
Education, User Readiness Analysis, and System
Testing) in a single framework. This gap underscores
a lack of holistic solutions in existing literature,
especially in the context of education, where the
combination of polling and voting features is
essential for comprehensive system implementation
and user engagement analysis.

In contrast, the current study explicitly addresses
this gap by incorporating all the aforementioned
elements. By doing so, this research offers a more
integrated and complete approach for implementing
and evaluating an educational E-Polling and E-
Voting system. The inclusion of user readiness and
systematic testing further ensures that the proposed
system is practical, reliable, and user-oriented—
addressing both technological and human factors
that are critical for successful adoption in
educational environments.

Therefore, this study makes a significant
contribution by bridging the existing gap, providing
a thorough framework that could serve as a
benchmark for future developments in digital polling
and voting systems in the educational sector.

C. System Planning

This stage involves planning the system after
assessing the readiness of users to adopt the new
technology. This design utilizes use cases. Use case
diagram is one type of diagram used in the analysis
and design of systems to illustrate the interaction
between actors (users or external entities) and the
system being developed [25]. Use case diagrams
provide a visual representation of the functions
provided by the system and the interaction between
actors and the system [26].

Use case diagrams help identify the functional
requirements of the system and understand the
interaction between users or actors and the system
[27]. They can also serve as an effective
communication tool among the development team,
users, and other stakeholders in describing the main
objectives of the system and the functions to be
implemented. Figure 2 presents the use case diagram
for this research.
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Use Case Diagram
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Figure 2. Use Case Diagram

In Figure 2, two actors are involved in this
research. The users consist of all individuals at
STMIK Amik Riau, including students, employees,
and lecturers. The users in the diagram can request
selections such as selecting the student council,
department heads, university presidents, and others.
They can then proceed with the registration process
and upload documents according to the specified
requirements. The submitted requirements will be
reviewed by the relevant authorities to determine the
eligible candidates, who will then go through a
polling process. Users will conduct voting to select
the prospective candidates based on the applicable
terms and conditions.

D. Coding and Implentation

The next step is to proceed with the system
development and implementation process. The
system being implemented is integrated with the
STMIK Amik Riau's SIAKAD system. This
integration eliminates the need for students to create
a new account when using the e-Polvot system.

E. Testing

The final stage involves testing the system using
black box testing. This testing is conducted to ensure
that the implemented system functions properly and
operates smoothly.

II1. RESULT AND DISCUSSION

In this section, it is explained the results of the
research and at the same time is given a
comprehensive discussion. Results can be presented
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in figures, graphs, tables, and others that make the
reader understand easily. The discussion can be
made in several sub-chapters.

A. Results

Based on the results of the questionnaire
distribution that has used valid data, the next step
involves data processing by grouping the data
according to the predefined variables. Reverse
coding is performed on variables with negative
values. The calculation of the Technology Readiness
Index (TRI) is derived from the mean values of each
questionnaire multiplied by the weight of each
statement. The weight of each statement is obtained
by dividing the total weight of the variable by the
number of statements within each variable.

After obtaining the weights for each statement,
the mean value of those statements is multiplied by
their respective weights to obtain the total score for
each statement. The variable score is obtained from
the total score of statements within that variable. The
total TRI score is obtained by summing the values of
all variables. The calculation process for the TRI
value of each variable can be seen from the following
equation [28].

25%

Statement Weight = 3. Statement Variable (M

Statement Value = LTmber of answer x answer score @)
number of respondent

Variable Value = Y, statement Value 3)

TRI Value = Y, Variable Score 4)

The categories of readiness levels in the

implementation of the Technology Readiness Index,

as developed by [29], are as follows:

1. Low Technology Readiness: if TRI =< 2.89.

2. Medium Technology Readiness: if TRI 2.90 =<
TRI=<3.51.

3. High Technology Readiness: if TRI > 3.51.

The method for calculating the TRI (Technology
Readiness Index) score is computed by taking the
mean value of each questionnaire item associated
with its respective weight. Each variable contributes
a weight of 25% to the total. This weight is then
divided by the number of statements within each
variable. After obtaining the weight for each
statement, the mean value of those statements is
multiplied by their respective weights to obtain the
total score for each statement. The variable score is
obtained by summing the total scores of statements
within that variable [30].
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For the variables "optimism" and "innovation,"
all questions used are positive in nature. Therefore,
the Likert scale employed for these variables is as
follows: 5. Strongly Agree, 4. Agree, 3. Neutral, 2.
Disagree, 1. Strongly Disagree. Meanwhile, for the
variable’s "discomfort" and "security," negative
questions are used. Thus, the Likert scale used for
these variables is as follows: 5. Strongly Disagree, 4.
Disagree, 3. Neutral, 2. Agree, 1. Strongly Agree.
Table 4.3 represents the results of the TRI model
testing for each variable.

The measurement results of the potential users
indicate that all of them fall into the "high" category,
meaning that they are highly prepared to use the e-
Polvot system. The overall scores for the measured
variables are as follows: optimism 0.99,
innovativeness 1, discomfort 0.97, and insecurity
0.97. The average score for these variables is 3.93,
which can be categorized as "high" in terms of
accepting new technology. With this testing, it is
expected that the implementation of the e-Polvot
system will enhance student participation in
university elections. The next step is to proceed with
the implementation of the e-Polvot system. The
following are the user interface screens of the e-
Polvot system:

1. Login

In this research, login is performed by entering
the same username and password used in other
systems such as the Course Registration System
(KRS) and Academic Transcript (KHS) for students.
Faculty members and staff also log into the e-Polvot
system using their attendance account. Figure 3
illustrates the login page of the e-Polvot system.

E-PolVot (Elektronik Polling dan Voting)

(2]
[}
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Figure 3. e-Polvot Login Page

2. Request for Election

Next is the request for an election, which is initiated
by the user appointed as the election committee. The
admin then validates the request and proceeds with
the input of requirements. Figure 4 shows an
example of inputting the required information by
prospective candidates.

Com Boame Bwsne  Oum

Figure 4. Requirement Input

3. Upload Requirement Documents

In this stage, all registered prospective candidates
proceed with uploading the required documents.
Figure 5 provides an example of uploading
requirement documents.

Figure S. Upload Requirement Documents

4. Polling Results in Graphical Form

On this page, polling is conducted for each
candidate, and the page appears after the selection
and data validation of the requirements have been

comEleted.

Hasil Polling

Figure 6. Polling Results in Graphical Form
5. Candidate Determination
The candidate determination page displays the

candidates based on the polling results, with the
highest number of votes appearing at the top.

Boowe Howor Que

Hasil Penetapan Calon Kandidat

Figure 7. Candidate Determination

6. Voting Process

The voting process on this page is carried out by
registered voters who have been authorized by the
relevant Electoral Commission for each election.
Voting is as simple as clicking the vote button, and
the selected vote count is automatically
accumulated.

o Homawmer Bsevpier O logmt

Proses Voting
Figure 8. Voting Process
7. Voting Results
The voting results represent the final
outcome of the previous processes. Figure 9
shows the candidates chosen based on the votes

cast by students for the positions of president
and vice-president.
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Hasil Voting

Figure 9. Voting Results

B. Blackbox Testing

Table 2 represents the blackbox testing conducted
to ensure the proper functioning of the application.

Table 2. Black Box Testing

System Process Information
Login Successful
Request For Election Successful
Upload Requirement Document Successful
Polling Results in Graphical Successful

Form

Candidate Determination Successful
Voting Process Successful
Voting Results Successful

The table 2 provides a summary of testing results
for different system processes in an election-related
application. Blackbox Testing is a method where the
software's functionality is evaluated without
considering the internal code structure, focusing
instead on inputs and expected outputs.

The first entry in the table, "Login: Successful,”
indicates that the login process was tested and found
to be functioning correctly, allowing users to
authenticate and access the system. The "Request for
Election: Successful" entry confirms that users can
successfully request election-related information,
such as schedules, candidate details, and voting
requirements, with the system returning the correct
information.

The  "Upload Requirement  Document:
Successful" entry demonstrates that users can
successfully upload necessary documents, possibly
required for candidates or voters during the election
process, and the system effectively processes and
stores these uploads. Furthermore, "Polling Results
in Graphical Form: Successful”" signifies that the
system can present polling results visually,
enhancing user understanding of election outcomes.

The "Candidate Determination: Successful" entry
indicates that the system can correctly identify or
display election candidates, listing those who are
confirmed or participating. Meanwhile, the "Voting
Process: Successful" confirms that users can cast
their votes without issues, ensuring the accuracy and
security of vote recording. Lastly, "Voting Results:
Successful" demonstrates that the system can
accurately tally and display voting results after the
election.
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Overall, the table indicates that all tested
functionalities of the election system were
successful, meaning that each component functioned
as expected during the testing phase. This outcome
demonstrates a high level of reliability and
correctness in the application's features related to
handling election processes, from user login to the
final display of voting results. It provides confidence
in the system's readiness for real-world deployment,
as all critical functionalities are working without
issues.

C. Testing using TRI Model

This research conducted several stages in the
implementation of the e-Polvot system. The first
stage involves measuring the readiness of the system
users. The users were assessed using the TRI model
with  four wvariables: Optimism, Innovation,
Discomfort, and Insecurity. The research consisted
of 14 questions, with 3 questions for Optimism, 3
questions for Innovation, 5 questions for Discomfort,
and 3 questions for Insecurity. These questions were
distributed to 247 students using Google Forms. The
validity and reliability of the questions were tested
before further processing. All the questions in this
research were found to be valid, and the reliability
score was 0.732, indicating that all the questions
were reliable. Overall, the TRI score obtained was
3.93, which is categorized as high [29], [31],
indicating that all the students are ready for the
implementation of the e-Polvot system.

In the second stage, the system implementation
process was carried out, which included seven main
features in this research: login, request for election,
upload requirement document, polling result in
graphical form, candidate determination, voting
process, and voting result. All these processes were
subjected to blackbox testing, and the results showed
that all the main features functioned well.

IV. CONCLUSION

Based on the discussions conducted in this
research, it can be concluded that almost all of the
samples used in the study are ready to adopt the new
technology, namely the e-Polvot system, with an
average TRI score of 0.93. This score is categorized
as "High" in terms of technology acceptance.
Furthermore, the implementation process of the e-
Polvot system demonstrated that all the features can
function properly, as evidenced by the successful
blackbox testing. However, this research still has
limitations, such as the unknown acceptance during
the system development phase. Therefore, there is a
need for evaluation of the system, including the use
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of the Technology Acceptance Model [32], [33] to
measure the acceptance of the e-Polvot system.
Additionally, future research could consider
adopting the system in other campuses if e-Polvot is
further developed.
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