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Abstract

Purpose: This study investigated whether economically disadvantaged yet academically
gifted students who are directly admitted to university science programs because of their
achievements in international Olympiad competitions receive appropriate support to continue
developing their talents in university. It also analyzed how such students maintain excellence
during their university studies to achieve their long-term goals. A phenomenological
approach was used to explore the reciprocal interaction between talent development and
support measures. Methods: In the current investigation of the talent development, support
measures, and reciprocal feedback of students who are directly admitted to universities
following their success in secondary education, a phenomenological approach was used to
explore such students’ experiences and perceptions. Students were selected by obtaining
recommendations from eight high schools with established academic programs for
mathematically and scientifically gifted students. Students who met the inclusion criteria
were personally invited by the researcher. Six students in the fourth year of a university
science program participated in the study. Semi-structured in-depth interviews were
conducted to analyze the participants’ experiences. The researcher personally interviewed
each of the six participants three times, with each session lasting approximately 2 hours.
These interview sessions were spaced 5 months apart, spanning a period of 18 months.
Results/Findings: All participants, who were economically disadvantaged yet academically
gifted students directly admitted to universities because of their achievements in international

Olympiad competitions, exhibited excellent performance as a result of their persistence and



accumulation of knowledge. Although their universities provided numerous forms of support
to foster their continued talent development, the students’ own passion and proactive
approach to achieving their goals were the key to their success. When the students had
received these psychological and tangible resources, the provision of experimental equipment
and teaching of techniques by internationally renowned professors, coupled with overcoming
complex experimental challenges, bolstered the students’ academic confidence. This
confidence encouraged them to participate in international academic conferences, leading
them to engage in interdisciplinary collaboration and establish diverse networks. For these
students, interdisciplinary learning played a key role in their academic and professional
development. They successfully expanded their learning scope through big data analysis and
biochemistry and through environmental engineering and psychology, which changed shifted
thinking to a focus on innovation and problem-solving. During their industrial and academic
collaborations, the students realized that complex problems are difficult to address within a
single discipline. Therefore, they sought leadership and management courses to enhance their
workflow planning, time management, and stress adaptation skills. These industrial
collaborations not only offered a means for integrating theory into practical applications but
also provided the students with financial support and access to laboratory and equipment
resources, increasing their interest in certain fields. In summary, interdisciplinary learning
enriched the students’ professional knowledge and sparked a desire for self-improvement,
prompting their development across various domains. The support measures provided by the
university, particularly those involving professional learning, played a key role in their talent
development. They also supported the self-growth and self-improvement of these students,
with international summer internships in which they learned about various operational
mechanisms, including crucial processes and productivity, being particularly supportive in
their development. These opportunities enabled the students to not only understand theory
but also apply it in practical contexts, which facilitated their integration into industry. In
addition, the students’ interdisciplinary collaborations increased the students’ interest in
scientific research, and joining quantum computing and epidemiological research teams, in
which they developed data interpretation and analysis skills, encouraged them to pursue
further research. Coding also played a key role in the students being able to convert theory
into practice, which is essential in talent development. By developing their professional
skills, the students were able to respond to local requirements. These efforts expanded their
social interactions and enabled them to practice sharing professional theories and transform
their knowledge into problem-solving skills. The students also used technology to alleviate
difficulties faced by residents, and they were able to recognize how their expertise was

capable of influencing society, which fostered a sense of responsibility and empathy
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regarding social affairs. In conclusion, economically disadvantaged yet academically talented
students admitted to university science programs because of their achievements in
international Olympiad competitions enhance their professional competencies and academic
confidence through interdisciplinary learning, overseas studies, international summer
internships, cross-departmental collaboration, and international laboratory experiences. These
experiences create a positive cycle, enabling them to appreciate the societal effect of their
knowledge and inspiring them to participate in social activities. Conclusions/Implications:
After students are directly admitted to universities, academic and professional development
and support are derived from the students’ existing strengths, with these strengths gradually
expanding into more diverse academic fields. The students can reaffirm their strengths
through advanced courses in mechanical engineering. Therefore, universities should offer
advanced courses and increase course flexibility for these students and should plan individual
learning programs to support students’ exploration of specific areas of interest. These efforts
should correspond to the students’ learning strengths and interests to maximize the students’
potential. Because gifted students often possess talents and interests in various areas,
universities should plan interdisciplinary courses or offer integrated credits covering multiple
disciplines to enable these students to establish connections between different fields and to
provide individualized learning pathways, which can offer these students the freedom to
choose curricula, set their own pace, and adapt their unique learning styles and interests.
Given that the key to the development of gifted students lies in overall reciprocal feedback
among support measures, schools should establish integrated support in the form of, for
example, learning resources, academic consultations, and planning and guidance for
professional development. Schools should also utilize international learning resources to
provide students with new perspectives from individuals of different academic backgrounds.
Additionally, schools should focus on providing their students with more practical experience
by guiding gifted students in integrating and applying theoretical knowledge to real-life
scenarios. During this process, attention should be paid to the individual interests and
requirements of the students, individual development plans should be discussed with each
student, and timely psychological support should be provided to help students understand
their strengths and future goals and to enable them to overcome the challenges associated
with their economically disadvantaged backgrounds. For economically disadvantaged yet
academically talented students, providing high-level challenges can aid in boosting their
confidence. Therefore, enterprises should offer professional internships to develop the
research and development potential of gifted students and enable them to continue building
upon their strengths. In addition to offering financial assistance, these internships can aid

students in maintaining a positive learning attitude and developing self-regulation skills.



University students should actively engage in community service or public welfare activities
organized by governmental entities or nongovernmental organizations, which would increase
their sense of social responsibility and public awareness. With these psychological catalysts,
students can reflect upon the challenges that they face as a result of their economically
disadvantaged backgrounds. Furthermore, by gaining practical experience, students can
reexamine and transform the effects of their economic disadvantages, which can promote

personal growth and their ability to shift their self-identity.

Keywords: advantaged development, economically disadvantaged, gifted students, support

systems
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