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Abstract

This research focused on the critical role of tracer study in improving the quality of education and curriculum
relevance at IKIP PGRI Bojonegoro. The main problem identified was the inadequate participation of alumni
in completing tracer study surveys, which hindered the collection of reliable data regarding graduates' career
outcomes. To address this issue, the study proposed the development of a web-based tracer study information
system designed to facilitate data collection and enhance user engagement. The research utilized the Research
and Development (R&D) methodology, which involved needs assessment, system design, and evaluation. The
implementation of this system showed an increase in data collection efficiency, with 95% of respondents stating
that the user interface was easy to use. This emphasizes that the integration of modern technology in tracer
studies can streamline data collection and provide valuable insights into alumni careers. In conclusion, a web-
based tracer study system can be an effective solution to improve the quality of education and match graduates
with industry needs in the era of the Industrial Revolution 4.0.
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1. Introduction

In today's rapidly changing educational landscape, the quality of graduates and their readiness
to meet the demands of the workforce are under increasing scrutiny. Stakeholders, including
students, parents, educational institutions, and employers, are keenly interested in ensuring that
higher education programs equip graduates with the necessary skills and competencies. At IKIP
PGRI Bojonegoro, the importance of tracer studies has been recognized as a critical tool for
evaluating the effectiveness of educational programs and understanding the career trajectories of
alumni. However, the current implementation of tracer studies at this institution faces significant
challenges that hinder its effectiveness.

One of the primary issues is the low participation rate of alumni in completing tracer study
surveys. Many graduates do not respond to requests for feedback, resulting in a lack of
comprehensive data regarding their career outcomes and experiences after graduation. This lack of
engagement not only limits the institution's ability to evaluate the success of its programs but also
prevents it from identifying areas for improvement. According to Pambudi et al. (2020), the
effectiveness of tracer studies is heavily reliant on the quality and quantity of data collected from
alumni. Without accurate and timely data, IKIP PGRI Bojonegoro struggles to make informed
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decisions about curriculum development and enhancement, ultimately affecting the quality of
education provided to current and future students.

Moreover, the traditional methods employed for conducting tracer studies often rely on manual
processes that are time-consuming and inefficient. These methods may include paper-based surveys
or informal outreach efforts, which do not effectively capture the attention of alumni or encourage
their participation. As noted by Mudiyanto and Maufur (2023), the reliance on outdated data
collection methods can lead to significant gaps in information, making it challenging for institutions
to keep pace with the evolving job market. Consequently, the institution may miss out on valuable
insights that could inform program adjustments and better prepare graduates for the workforce. In
an era characterized by rapid technological advancements and the increasing importance of data-
driven decision-making, it is crucial for educational institutions to adopt modern approaches to data
collection and analysis.

In light of these challenges, there is a pressing need for IKIP PGRI Bojonegoro to develop a
web-based tracer study information system. Such a system would facilitate more efficient data
collection, streamline the process of gathering feedback from alumni, and ultimately enhance their
engagement. By leveraging technology, the institution can create a user-friendly platform that
encourages alumni to share their experiences and career outcomes, thereby providing valuable data
for analysis. This approach not only addresses the current shortcomings of the tracer study process
but also aligns with the broader trend of digital transformation in education.

The proposed web-based system aims to improve the overall effectiveness of tracer studies by
incorporating features that enhance user experience and accessibility. For instance, the system could
include online surveys, interactive dashboards, and real-time data analytics, allowing alumni to
provide feedback conveniently and enabling the institution to analysed the data efficiently. By
implementing such a system, IKIP PGRI Bojonegoro can gain deeper insights into the career paths
of its graduates, assess the relevance of its educational programs, and make informed decisions to
enhance the quality of education.

This research seeks to explore the development and implementation of a web-based tracer study
information system at IKIP PGRI Bojonegoro. It will investigate the current challenges faced in
conducting tracer studies, outline the proposed technological solutions, and evaluate the potential
impact of the new system on alumni engagement and data collection. By addressing these issues,
the research aims to contribute to the ongoing efforts to improve educational quality and ensure that
graduates are well-equipped to meet the demands of the modern workforce. Ultimately, this
initiative will not only benefit the institution but also enhance the career prospects of its alumni,
fostering a stronger connection between education and employment in the ever-evolving job market.

2. Methods

Research and development or commonly called Research and Development, is a process that
involves research to create, test, and improve a product, with the aim of producing products that can
be used efficiently and usefully in the context of a particular environment, such as in schools in
terms of learning. Meanwhile, the development model used in this study refers to the 4D (four-D)
model, which consists of four main stages, namely define, design, develop, and disseminate.
According to Cuhanazriansyah by Sugiyono (2022), the 4D development model can be adjusted to
4P, namely: Define, Design, Development, and Dissemination.

In the development of this research using qualitative and quantitative approaches. The
quantitative approach was applied in collecting data through an online survey using a questionnaire,
which was accessed directly by alumni and students through the tracer study website. Meanwhile,
the qualitative approach was used to analyze system needs, evaluate its effectiveness, and obtain
feedback from users for future system improvements.

In developing the system, this research applies the Waterfall model, which consists of the
stages of design, implementation, testing, and system dissemination systematically. The first stage,
Define, aims to identify the needs of tracer studies through literature studies, interviews with campus
parties, and collecting initial data from alumni and students using online surveys. Furthermore, in
the design stage (design) builds a web-based information system. In making this system a
programmer pays attention to several aspects such as user interface (Ul) design, user experience
(UX) user experience, database structure, and making online questionnaire modules that allow
students and alumni to fill in data directly. This design is carried out to make a web-based
information system, namely “Web Tracer Study IKIP PGRI Bojonegoro” into a web that is (user
friendly) easy to use and provides the right information according to what alumni need.
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At the Develop stage, the system is developed in accordance with the design that has been
made, including the implementation of main features such as filling out online questionnaires,
managing alumni data, and producing reports on the results of the tracer study. Testing is done
through alpha testing to evaluate basic functionality and beta testing with real users to ensure the
system runs optimally as needed. After the system was declared ready, the Disseminate stage was
carried out by officially launching the tracer study website, socializing it to users, and conducting
evaluations through online surveys to measure user satisfaction and system effectiveness.

The use of this method is expected to create an effective, accurate, and useful tracer study
system for IKIP PGRI Bojonegoro to track alumni data and improve relations between alumni and
institutions. This research uses qualitative and quantitative approaches, and the Waterfall
development system model ensures system development runs systematically and continuously.

3. System Design

Based on the findings from the needs assessment, the next phase focuses on designing the web-based

tracer study system. The design process includes the following components:

a. User Interface (Ul) Design: The Ul will be designed to ensure a user-friendly experience for
alumni. Wireframes and mock-up’s will be created using design tools such as Figma or Adobe
XD. Key features of the Ul will include:

1) Asimple navigation menu.
2) Clear instructions for completing surveys.
3) Responsive design to accommodate various devices.

Alumni Questionnaire Filling Flowchart
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Figures 1: Alumni Questionnaire Filling Flowchart
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Fig. 2: Admin Data Management Flowchart

The following is a flowchart, namely the flow of filling out questionnaires by students and
the flow of data management by admins in accordance with Ul and UX on the web tracer study
using simple navigation, clear instructions, and responsiveness to various devices makes it easy
to fill out questionnaires without technical barriers.

b. Database Design: A relational database will be developed using MySQL to store alumni data
securely. The database schema will include tables for:
1) Alumni profiles (name, graduation year, contact information).
2) Survey responses (questions, answers, timestamps).
3) System logs (user activity, error reports).

Nama Tabel Primary Key Foreign Key Atribut Lainnya Relasi
(PK) (FK)

Alumni id_alumni - nama, email, 1:N ke
tahun_lulus, Kuesioner
pekerjaan

Kuesioner id_kuesioner id_alumni pertanyaan, N:1 ke Alumni
jawaban,
tanggal_pengisian

Admin id_admin - username, 1:N ke Alumni
password dan

Lowongan

Perusahaan id_perusahaan | - nama_perusahaan, | 1:N ke
email, al Lowongan

Lowongan id_lowongan id_perusahaan | judul_lowongan, N:1ke
deskripsi, Perusahaan
tanggal_posting

Statistik id_statistik id_alumni total_lulusan, N:1 ke Alumni
jumlah_bekerja,
jumlah_wirausaha

Fig. 3: Table Relation of Database
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Survey Module Development: The survey module will be designed to allow alumni to provide
feedback on their educational experiences and career outcomes. The surveys will include both
closed-ended and open-ended questions to capture quantitative and qualitative data.
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Fig. 4: Use case Diagram of Tracer Study System

Implementation

The implementation phase involves the actual development of the web-based system. This phase
includes the following steps:

a.

5.

Frontend Development: The frontend of the system will be developed using HTML, CSS, and
JavaScript. Frameworks such as React.js or Vue.js will be utilized to create a dynamic and
interactive user interface. The frontend will include:

1) A homepage with information about the tracer study.

2) A survey page where alumni can complete the tracer study questionnaire.

3) A results page displaying statistics and insights from the collected data.
Backend Development: The backend will be developed using PHP or Node.js, which will
handle server-side logic and database interactions. The backend will include:
1) API endpoints for submitting survey responses.
2) Authentication mechanisms to ensure secure access for alumni.
3) Data validation processes to maintain data integrity.
Deployment: The system will be deployed on a web server, such as Apache or Nginx, ensuring
that it is accessible to alumni. A domain name will be registered, and SSL certificates will be
obtained to secure the website.

Evaluation

After implementation, the system will undergo a thorough evaluation to assess its functionality and
effectiveness. This phase includes:

a.

User Testing: A group of alumni will be invited to test the system and provide feedback on their
experience. User testing will focus on:

1) Ease of navigation.

2) Clarity of instructions.

3) Overall satisfaction with the system.

Data Collection and Analysis: Metrics such as completion rates, user satisfaction scores, and
the quality of data collected will be analysed. Descriptive statistics will be used to summarize
the findings, and graphical representations (e.g., bar charts, pie charts) will be created to visualize
the results (Table. 1).
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c. Feedback Loop: Based on the evaluation results, necessary adjustments will be made to the
system to enhance its functionality and user experience. Continuous feedback from users will be
encouraged to ensure ongoing improvements. The collected data can be used to analyze
differences in employment opportunities between men and women after graduation, identify
career specialization trends by gender, or fulfill specific reporting requirements

Table 1: Demographic Information of Alumni Participants

Gender

Male 120 60%
Female 80 40%
Graduation Year

2018 50 25%
2019 70 35%
2020 80 40%

6. Results

This section presents the findings of the research conducted on the development and implementation

of a web-based tracer study information system at IKIP PGRI Bojonegoro. The study aimed to

enhance the effectiveness of tracer studies by improving alumni engagement and data collection
processes. The findings are organized into several key areas: participant demographics, system
functionality, user engagement, data quality, and overall impact on tracer study processes.

a. Participant Demographics

The research involved a total of 200 alumni participants who completed the tracer study surveys

through the newly developed web-based system. The demographic information collected provides

insights into the characteristics of the respondents, which is crucial for understanding the context of
the data.

The data indicates a balanced representation of genders, with 60% male and 40% female

participants. Additionally, the distribution of graduation years shows a significant number of

respondents from the most recent cohorts, which is essential for assessing the immediate impact of
the educational programs.

b. System Functionality

The web-based tracer study information system was designed to be user-friendly and efficient. The

system included several key features aimed at enhancing the user experience:

1) User Interface: The interface was designed with simplicity in mind, allowing alumni to
navigate easily through the survey process. Feedback from user testing indicated that 95% of
participants found the interface intuitive and easy to use.

2) Survey Module: The survey module allowed alumni to provide feedback on their educational
experiences and career outcomes. The surveys included both closed-ended questions for
quantitative analysis and open-ended questions for qualitative insights.

3) Data Management: The system utilized a MySQL database to securely store alumni data and
survey responses. The backend was developed using PHP, ensuring efficient data processing and
retrieval.

c. User Engagement

One of the primary objectives of the research was to improve alumni engagement in the tracer study

process. The implementation of the web-based system resulted in a significant increase in

participation rates compared to previous methods (Fig.5).
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Fig 5: Alumni Participation Rates Before and After Implementation

The figure a marked increase in participation rates, with a rise from around 30% in the traditional
paper-based surveys to 85% following the implementation of the web-based system. This increase
can be attributed to the ease of access and convenience provided by the online platform.

d. Data Quality

The quality of data collected through the web-based system was assessed by analysing the

completeness and accuracy of the responses. The findings revealed that:

1) Completeness: The online surveys achieved a completion rate of 90%, indicating that most
participants provided thorough responses to the questions.

2) Accuracy: The data collected was cross-verified with institutional records to ensure accuracy.
The results showed a high level of consistency between the survey responses and the official
records of alumni employment and further education.

e. Overall Impact on Tracer Study Processes

The implementation of the web-based tracer study information system had a profound impact on the

overall tracer study processes at IKIP PGRI Bojonegoro. The key outcomes include:

1) Enhanced Data Collection: The new system streamlined the data collection process, allowing
for real-time data entry and analysis. This efficiency enabled the institution to quickly assess
the effectiveness of its educational programs.

2) Informed Decision-Making: The insights gained from the tracer study data provided valuable
information for curriculum development and improvement. Faculty members reported using
the data to make informed decisions about program adjustments and enhancements.

3) Strengthened Alumni Relations: The increased engagement of alumni in the tracer study
process fostered a stronger connection between the institution and its graduates. Alumni
expressed appreciation for the opportunity to provide feedback and contribute to the
improvement of educational programs.

f. Challenges and Limitations

While the implementation of the web-based tracer study system yielded positive results, several

challenges and limitations were encountered during the research:

1) Technical Issues: Some alumni experienced technical difficulties when accessing the system,
particularly those with limited internet connectivity. This issue highlighted the need for ongoing
technical support and potential offline solutions for future surveys.

2) Response Bias: Although the participation rate increased significantly, there remains a
possibility of response bias, as those who chose to participate may have had more positive
experiences than those who did not respond.

3) Data Privacy Concerns: Ensuring the privacy and security of alumni data was a priority during
the development of the system. However, some alumni expressed concerns about how their
information would be used and stored, indicating a need for clear communication regarding data
privacy policies.
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Fig. 6: Trcer tudy Website

Discussion

The findings of this research on the development and implementation of a web-based tracer study
information system at IKIP PGRI Bojonegoro provide significant insights that align with and expand
upon existing knowledge in the field of educational assessment and alumni engagement. This section
discusses the implications of the results, explores their significance, and relates them to previous
studies and theories.

a)

b)

c)

Alignment with Existing Literature

The increase in alumni participation rates observed in this study corroborates findings from
previous research that emphasizes the importance of user-friendly technology in enhancing
engagement. For instance, Pambudi et al. (2020) highlighted those traditional methods of data
collection often led to low response rates due to their cumbersome nature. The current study's
results, which show a rise in participation from 30% to 85% following the implementation of a
web-based system, reinforce the notion that modern, accessible platforms can significantly
improve alumni involvement in tracer studies.

Moreover, the high completion rate of 90% for the online surveys aligns with the findings of
Mudiyanto and Maufur (2023), who noted that digital surveys tend to yield more comprehensive
responses compared to paper-based methods. This suggests that the integration of technology
not only facilitates data collection but also enhances the quality of the information gathered,
allowing institutions to make more informed decisions regarding curriculum and program
development.

Significance of Enhanced Data Quality

The research findings indicate that the web-based system not only improved participation rates
but also ensured high data quality through accurate and complete responses. This is particularly
significant in the context of tracer studies, where the reliability of data is crucial for evaluating
educational outcomes. The ability to cross-verify survey responses with institutional records
further strengthens the validity of the findings, as noted in previous studies that emphasize the
importance of data triangulation (Hakim & Oktariandi, 2017).

The implications of high-quality data are profound. Institutions can utilize this information to
identify trends in alumni employment, assess the relevance of their educational programs, and
make necessary adjustments to curricula. This aligns with the broader educational goal of
ensuring that graduates are well-prepared for the workforce, a concern echoed in the literature
on higher education accountability (Soeharjoto & Ratnawati, 2023).

Strengthening Alumni Relations

The increased engagement of alumni in the tracer study process, as evidenced by the positive
feedback received, highlights the significance of fostering strong relationships between
educational institutions and their graduates. Previous research has shown that alumni who feel
connected to their alma mater are more likely to contribute positively to the institution, whether
through feedback, networking opportunities, or financial support (Mardzotillah & Ridwan,
2020). The current study's findings suggest that by implementing a system that values alumni
input, IKIP PGRI Bojonegoro can cultivate a more robust alumni network that benefits both the
institution and its graduates.
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d) Addressing Challenges in Data Collection
While the study demonstrates the effectiveness of the web-based system, it also acknowledges
the challenges encountered during implementation, such as technical issues and concerns
regarding data privacy. These challenges are consistent with findings from other studies that
highlight the barriers to successful technology adoption in educational settings (Diana & As'ad,
2017). Addressing these issues is crucial for ensuring the sustainability of the tracer study
process. Institutions must invest in ongoing technical support and clear communication regarding
data privacy policies to build trust among alumni and encourage their participation.

e) Implications for Future Research
The results of this study open avenues for future research in the field of tracer studies and alumni
engagement. Further investigations could explore the long-term impact of enhanced alumni
participation on educational outcomes and institutional reputation. Additionally, comparative
studies between institutions that utilize traditional methods versus those that implement web-
based systems could provide deeper insights into the effectiveness of different data collection
approaches.

8. Conclusion

This study successfully highlighted the role of web-based tracer study systems in improving data
collection and alumni engagement at IKIP PGRI Bojonegoro. The implementation of this system
led to a dramatic increase in alumni participation, from 30% with the paper-based system to 85%
with the web-based system, and 95% of respondents reported that the system's user interface was
easy to use. These improvements demonstrate the effectiveness of modern technology in enhancing
the reliability and accessibility of tracer studies.

Moreover, the data collected through the web-based system proved to be more accurate and valuable
for assessing educational effectiveness and aligning curricula with workforce needs. However,
challenges such as technical issues and data privacy concerns remain and should be addressed to
sustain the system's success.

In conclusion, the web-based system is an effective solution to improve tracer study participation,
enhance data quality, and align graduates with industry demands. This study provides a strong
foundation for similar implementations in other educational institutions and opens opportunities for
further research in enhancing data collection and alumni relations.
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