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1. INTRODUCTION

Recruitment is a crucial process in Human Resource

This study aims to address the inefficiencies and risks in the manual recruitment process at PT.
Indonesia Gadai Oke, which often leads to data inconsistency, document loss, and subjective
evaluations. To overcome these challenges, a Hiring Management System was developed using
the Software Development Life Cycle (SDLC) with a Spiral Model approach that emphasizes
risk analysis and mitigation throughout the development process. The system’s effectiveness
was evaluated by applying Failure Mode and Effect Analysis (FMEA) both before and after its
implementation to identify, assess, and prioritize risks based on the Risk Priority Number
(RPN). The results show that the implementation of the risk-based Hiring Management System
significantly reduced the RPN across all recruitment stages — the highest initial RPN in the
manual process, which was 336 (for application reception), decreased to 60 after system
implementation. This indicates that the system effectively minimizes potential failures,
increases efficiency, and enhances objectivity in the recruitment process. In conclusion, the
risk-based Hiring Management System developed using the Spiral Model and evaluated
through FMEA has proven effective in mitigating critical risks and improving the overall
recruitment process at PT. Indonesia Gadai Oke.

analysis at each stage [3]. Its iterative nature looping through
phases such as planning, risk analysis, engineering, and
evaluation enables developers to respond flexibly to changing
user needs and detect risks early in the lifecycle [4]. Applied a

Management (HRM) aimed at acquiring quality employees to
achieve company goals [1]. An effective recruitment process is
essential for a company’s operations and success. Along with
technological advancements, the recruitment process has
undergone a significant transformation: the implementation of a
digital-based hiring system allows companies to manage
recruitment more efficiently and effectively, as demonstrated in
prior studies showing that such systems facilitate applicant data
management and enhance selection efficiency.

In developing information systems, the Software Development
Life Cycle (SDLC) with a spiral model approach is often used
[2]. The spiral model essentially combines the waterfall and
prototyping paradigms while placing strong emphasis on risk
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cyclical development methodology for the EDUDA application,
incrementally building and refining components to align with
evolving user requirements [5].

Despite technological progress, many companies still rely on
manual internal systems, particularly in  recruitment
management. Preliminary research revealed that PT. Indonesia
Gadai Oke continues to use manual tools such as Microsoft
Word, Excel, Gmail, and Instagram to manage recruitment
announcements and applicant tracking. This manual approach
introduces systemic risks, including data inconsistency, loss of
critical documents, limited validation of applicant data, and
potential bias in candidate selection all of which can severely
impair decision quality in human resources.
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To address these challenges, this research proposes the design
and implementation of a Hiring Management System grounded
in a risk-based approach. The Failure Mode and Effect Analysis
(FMEA) methodology is employed to identify, evaluate, and
mitigate risks in each recruitment stage [6]. In FMEA, the Risk
Priority Number (RPN) is computed as the product of Severity
(S), Occurrence (O), and Detection (D) indices, thus enabling
prioritization of failure modes [7]. This study applies FMEA both
before and after system deployment, measuring how much the
RPN values decrease, thereby evaluating the effectiveness of the
system in reducing potential errors in the recruitment process at
PT. Indonesia Gadai Oke.

2. METHOD

This research utilized a quantitative approach with a structured
methodology to ensure valid and reliable results [8]. The system
development employed the spiral model, chosen for its ability to
handle risks and its flexibility in software development. This
method allows for the gradual development of the Hiring
Management System, enabling evaluation and improvement in
each iteration.

Data was collected through three primary techniques:

1. Observation: Direct observation of recruitment activities at
PT. Indonesia Gadai Oke was conducted to gather accurate
and comprehensive data.

2. Interview: Direct interviews were held with the HRD and
IT team at PT. Indonesia Gadai Oke to obtain necessary
information regarding the existing recruitment flow and its
associated risks.

3. Literature Study: Data was gathered from various written
sources, such as journals and e-books, to support the
theoretical framework of the research.

The development of the Hiring Management System

followed the six stages of the Spiral Model:

1. Customer Communication: Interviews were conducted
with HRD at PT. Indonesia Gadai Oke to gather user
requirements for the system.

2. Planning: This stage involved defining the resources,
timeline, and information needed for development.

3. Risk Analysis: Potential risks in the recruitment process
were identified and mitigation strategies were integrated
into the system design. This study used the Failure Mode
and Effect Analysis (FMEA) method to identify, assess,
and mitigate risks. FMEA variables included Severity (S),
Occurrence (O), and Detection (D), which were used to
calculate the Risk Priority Number (RPN) with the formula

[9]:
RPN=SxOxD @)

Information :

S : Severity

0} :Occurrence

D  : Detection

This method is used to measure the failure rate in the

recruitment process, both before and after using the system.
4. Engineering: The system design was created using Unified

Modeling Language (UML), including use case diagrams,

activity diagrams, and class diagrams, along with database

and interface design.
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5. Build and Publish: The system was developed as a web-
based application and tested to ensure all functionalities
operated correctly.

6. Customer Evaluation: The system was tested directly by the
HRD department, and feedback was collected for further
adjustments to meet the company's needs.

3. RESULTS AND DISCUSSION

The research was conducted in two main iterations following the
spiral model: the first analyzing the manual recruitment process
(before the system) and the second analyzing the process after the
implementation of the digital Hiring Management System.

1. First Iteration (Before System Implementation)

In the first iteration, the manual recruitment process at PT.
Indonesia Gadai Oke was analyzed. This process was heavily
reliant on physical documents and manual record- keeping,
leading to risks such as data loss, administrative errors, and
subjective evaluations. An FMEA was conducted to quantify
these risks [10]. The results, as shown in Table 1, identified the
reception of applications and the selection interview as the stages
with the highest risk.

Table 1. First iteration Risk Analysis Table

No | Recruitment Potential Effects of S| O | D | RPN
Stage Failure Failure
1 Preliminary Applicant Selection 8|7 |6 336
Reception of | data is lost process is

Applications | or archives delayed or
are messy candidate
is missing
2 Employment | Test results Inaccurate 916 |5 270
Tests are not assessment
documented
or lost
3 Selection Schedule Candidates | 7 | 7 | 6 294
Interview clashes or are absent
not or lose
delivered their
candidacy
4 References Unverified Invalid 8|5 6 240
& references candidate
Background | or fake passed
Check documents
5 Medical The Undetected | 9 | 4 | 5 180
Evaluation certificate health risks
is invalid or
incomplete
6 Supervisory Supervisor Wrong 715 1|6 210
Interview received supervisory
incomplete decision
summary
7 Realistic Job | Candidates Job 6|5 6 180
Previews do not mismatch
receive a
realistic job
description
8 Hiring The Wrong 8|16 |5 240
Decision decision is choice of
inconsistent | candidate
with the
selection

results

The analysis showed that the application reception stage had the
highest RPN of 336, primarily due to the risk of losing applicant
data and disorganized archives. The selection interview stage also
had a high RPN, caused by scheduling conflicts and poor
documentation. These findings guided the engineering phase,
where the system was designed with features like digital
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application forms, integrated scheduling, and automated
notifications to mitigate these critical risks.

2. Second Iteration (After System Implementation)

In the second iteration, the digital Hiring Management System
was implemented. This system integrated all recruitment stages,
from online applications and testing to interview scheduling and
final decision-making. A second FMEA was conducted to
evaluate the effectiveness of the system in reducing the
previously identified risks [11]. The results are presented in Table
2:

Table 2 Risk Analysis Table Second Iteration

No | Recruitment | Potential Effects S| O |D]| RPN

Stage Failure of
Failure
1 | Preliminary Data Applicati | 5| 3 | 4 60
Reception of | failed to on not
Applications | upload or entered
isin the into the
wrong system
format
2 | Employment | Timezone | Scheduli | 6 | 3 | 3 54
Tests difference | ngis
S temporar
ily
disrupted
3 | Selection Link or Interview | 5 | 2 | 3 30
Interview scheduling | postpone
problem d
4 | References The Process 513 |4 60
& system pending
Background | failed to
Check validate
the
document
5 | Medical Document | Revalidat | 6 | 2 | 3 36
Evaluation is ion
unreadabl required
eor
incorrectly
formatted
6 | Supervisory Incomplet | Supervis | 4 | 2 | 3 24
Interview e or’s
summary decision
due to is less
human accurate
error input

7 Realistic Job | Video not Candidat | 4 | 2 | 3 24

Previews playingor | esdon’t
content understa

incomplet | nd the

e job well

8 | Hiring Decision Wrong 41213 24

Decision input error | contract

or re-

hiring

The results from the second iteration demonstrated a significant
reduction in RPN across all stages. The highest RPN dropped to
60, a substantial improvement from the 336 recorded in the
manual process. This indicates that the digital system was highly
effective in minimizing the frequency and impact of failures
while improving the detection of potential issues.

3. Comparison and Discussion

The comparison between the two iterations, summarized in Table
3, clearly illustrates the positive impact of the Hiring

Management System.
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Table 3. Risk Analysis Table of Evaluation Results

No | Recruitment R!D N RPN Decline
Stage Flrs_t Seco_nd RPN
Iteration Iteration

1. | Preliminary
Reception of | 336 60 276
Applications

2. | Employment 270 54 216
Tests

3. | Selection 204 30 264
Interview

4. | References &
Background 240 60 180
Check

5 | Medical 180 36 144
Evaluation

6. | Supervisory | 5 2 186
Interview

7. Real_lstlc Job 180 24 156
Previews

8. | Hiring 240 24 216
Decision

4, Interface Hiring Management System

The developed application interface (Ul) supports the digital
recruitment process, although the system doesn't perform
automatic calculations. The web-based Hiring Management
System aims to simplify HR's process of managing applicant
recruitment processes.

Figure 1. Login Page

— L Dashboard

a"“— n

&

Figure 2. User Biodata Page
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Figure 3. User Application Page
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Figure 5. Admin Dashboard Page
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Figure 7. Stage Detail Page

Figure 9. Job Vacancy Data Page

Figure 10. Add and Edit Vacancies Form

5. CONCLUSIONS

Based on the analysis and implementation of the risk- based
recruitment system, it can be concluded that this approach
provides a deeper understanding of potential failures at each
recruitment stage. The developed system can assist HR in
minimizing risks through digital features such as assessment
forms, job preview videos, and uploading health documents.
Evaluations of five applicants indicated that the HR interview
stage is a critical, high-risk point, and the system was designed to
reduce subjectivity and increase assessment accuracy. Overall,
this system contributes to a more objective, efficient, and well-
documented recruitment process.
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