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Abstract

The development of investigative skills is a challenge in higher education, as university students must be capable of
generating knowledge and solving problems. This study aimed to evaluate the development of these skills in university
students in Puno, specifically health sciences students. The research adopted a quasi-experimental design, suitable for
measuring changes in a group before and after the intervention. To assess the effectiveness of the investigative skills
development program, the Wilcoxon signed-rank test was used—a robust statistical tool for comparing two related
samples when data normality cannot be assumed. The study involved 111 biomedical students who participated in a
program designed to enhance their research skills. The results reveal significant findings in various areas of research skill
development. Notably, there was a strong impact on structural development, with a Z-value of -8.776 (P<0.01), while
sociability and dissemination showed a Z-value of -8.918 (P<0.01), suggesting that these factors play an important role
in interaction effectiveness. Digital technology, with a Z-value of -9.027 (P<0.01), emphasizes the importance of digital
tools in the research context. Finally, specialty and technological discipline displayed a Z-value of -8.904 (P<0.01),
underscoring the relevance of specialization in the technological field. The program for developing research skills
proved to be effective.
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INTRODUCTION

The development of investigative skills in
higher education has been the subject of nu-
merous studies; however, many lack practical
approaches that integrate theory with classroom
application. Traditional methods generally focus
on knowledge transmission without fostering
student autonomy and critical thinking. This gap
between theory and practice has led to a defi-
cit in students” ability to autonomously genera-
te knowledge and solve complex problems’. In
this context, the tested program represents a
significant innovation, as it not only addresses
these limitations but also introduces active me-
thodologies that empower students to engage in
their own learning process. However, students’
perceptions of their skill development remain be-
low expectations, providing deeper insights into
the current state of investigative skills training
and professional competencies®. Additionally,
neuroeducation and cooperative learning have
been identified as effective strategies for deve-
loping investigative skills in university students,
although their implementation may vary depen-
ding on the context and institution®. Overall,
developing investigative skills is an urgent need
for professionalization and success in the job
market, making it essential to address this issue
effectively in higher education so that students
can generate knowledge and solve problems
efficiently*. For future health professionals and
technicians to effectively meet sector challenges
and improve people's quality of life, it is essential
to integrate a research-oriented mindset into un-
dergraduate academic activities'. Research plays
a crucial role in the comprehensive education of
students; however, this process does not occur
spontaneously it requires deliberate planning,
guidance, and supervision from faculty, making
it an integral part of various program curricula’.
Developing investigative skills is imperative, as
research not only constitutes a fundamental pro-
cess within the university but also serves as an

essential function in professional practice. This
training equips graduates to successfully meet
the demands of contemporary scientific and te-
chnical development®.

The state of investigative skills in Peru is a rele-
vant topic in higher education®. In health-related
courses, it was observed that students have a li-
mited perception of investigative skills, highligh-
ting the need for faculty to be researchers, not
merely research theorists”. Additionally, at a pri-
vate university in Lima, students were found to
have a limited self-assessment of their investigati-
ve skills, with a median of 2.0 perceived skills out
of a possible 7.0, and only 71.2% of students re-
ported an intention to pursue research as a care-
er. In another study, results revealed that the le-
vel of investigative skills was predominantly low,
with only 9.0% of students reaching a high level’.
Another study found that investigative skills signi-
ficantly influence the writing and dissemination
of findings among students at a private university
in Ica, suggesting that the development of these
skills is crucial for academic success’.

Investigative skills are essential for university
students in health sciences, as they foster the
critical and analytical thinking necessary to ad-
dress complex issues in healthcare'®. The abili-
ty to conduct rigorous research enables these
students to contribute to the advancement of
scientific knowledge, improve clinical practices,
and develop new strategies for disease preven-
tion and treatment''2. Additionally, investigati-
ve skills enhance future professionals’ ability to
stay updated with the latest advancements and
to adapt their practices based on the most re-
cent evidence. This is crucial for providing quality
care and improving health outcomes for the po-
pulation''* Therefore, the objective of this study
was to evaluate the development of investigative
skills among university students in health scien-
ces at the Universidad Nacional del Altiplano de
Puno.
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METHOD

This study employed a quasi-experimental
design and was conducted at the Universidad
Nacional del Altiplano in Puno, Peru, using a
quantitative approach. A total of 111 volunteer
students from the eighth and tenth semesters
of the professional programs in Biology, Nur-
sing, Veterinary Medicine and Animal Science,
Human Nutrition, and Dentistry participated in
the research. Below, we present the demogra-
phic and professional characteristics of the par-
ticipants. The majority of students (55%, n=61)
were between 21 and 24 years old, indicating
a predominantly young adult population. Addi-
tionally, 27.9% (n=31) were over 24 years old,

while only 17.1% (n=19) were under 21. Re-
garding gender distribution, most participants
were female (57.7%, n=64), while males com-
prised 42.3% (n=47). In terms of professional
programs, the largest group consisted of Den-
tistry students (62.2%, n=69), highlighting the
program’s popularity among participants. This
was followed by Veterinary Medicine students
(18.9%, n=21), Human Nutrition (9.9%, n=11),
Nursing (6.3%, n=7), and Biology (3.2%, n=3).
These results illustrate a diverse representation
of academic disciplines, providing an overall
view of the student population involved in the
study.

Table 1 - Sociodemographic Variables of Students Participating in the Study in 2023.

Variables XDE N %
Age 23.07£34.28
Under 21 years old 19 171
From 21 to 24 years old 61 55.0
Over 24 years old 3N 27.9
Sex
Female 64 571.7
Male 47 42.3
Professional Career
Biology 3 3.2
Nursing 7 6.3
Veterinary Medicine and Animal Science 21 18.9
Human Nutrition 1" 9.9
Dentistry 69 62.2

Mundo Saude. 2024,48:¢16452024

< 2l

[¥20259128bb202'608L-40L0IEVESL 0L -100



DOI: 10.15343/0104-7809.202448¢164520241

The study received approval from the Insti-
tutional Ethics Committee of the Universidad
Nacional del Altiplano, with registration number
N° 037-2023/CIEl UNA-PUNO. The research
was conducted over a three-month period, from
October to December 2023. It is essential to hi-
ghlight the inclusion criteria for the study sample:
participants were required to be regularly enrol-
led students in the 8" to 10" semesters of the
2023-1l academic cycle. On the other hand, ex-
clusion criteria included students who chose not
to participate in the Research Skills Workshop
(Taller de Habilidades para la Investigacion) and
those who did not fully complete the workshop;
these individuals were subsequently removed
from the sample. Additionally, a voluntary with-
drawal criterion was established, allowing stu-
dents to request to quit the study at any time.

The researchers developed a 36-item ques-
tionnaire organized into 4 dimensions: inves-
tigative skills divided into various essential ca-
tegories. Structural development skills enable
the organization and coherent presentation of
information, covering project design, content
organization, and the drafting of clear reports.
Socialization and dissemination skills are crucial
for effectively communicating results, including
teamwork, oral presentations, and dissemination
across various platforms. Digital technological
skills involve the use of tools and software for
research, online information retrieval, and digital
communication'. Finally, specialty or technolo-
gical discipline skills encompass knowledge and
competencies specific to each field of study,
allowing for the application of techniques and in-
novation in the respective area. Together, these
skills are essential for conducting quality resear-
ch and contributing to knowledge across various
disciplines. The instrument developed for partici-
pant evaluation demonstrated notable reliability,
with a Cronbach’s alpha coefficient of o = 0.874.
This value indicates that the instrument has high
internal consistency, suggesting that the different
questions or items coherently measure the same
construct.

The “Researching in Health” (Investigan-
do en Salud) program was implemented in the
study, structured around the development of 4

main topics: Investigative Skills, Structural De-
velopment Skills, Socialization and Dissemina-
tion Skills, and Digital Technological Skills. The
workshops were conducted over four theoreti-
cal-practical sessions, scheduled with a three-we-
ek interval between each, providing participants
with sufficient time to complete assigned tasks
and ensure that the objectives proposed for each
workshop were met. These workshops were led
by specialists in investigative skills development,
who are also research professors qualified by the
National Council for Science and Technology of
Peru. The theoretical sessions were conducted
in person and covered the following aspects: the
scientific method, research project design, biblio-
graphic standards (APA - Vancouver), scientific
articles, ethics in biomedical research, considera-
tions of the UNAP ethics committee, the impor-
tance and strategies of investigative socialization,
bibliographic search engines in Health Sciences,
similarity detection software, biostatistics con-
cepts, reference managers, and technological
advances in research. During the practical ses-
sions, participants had the opportunity to concre-
tely apply the concepts and skills acquired throu-
ghout the workshop. Each participant chose a
topic of interest and prepared a scientific report,
allowing them to integrate theoretical knowled-
ge with investigative practice. This exercise not
only enhanced their critical analysis skills but also
provided the experience of structuring a scienti-
fic work.

The data obtained were analyzed using the
Wilcoxon signed-rank test to assess the effecti-
veness of the investigative skills development
program in health sciences students. This analy-
sis considered four main dimensions: Structural
Development, Socialization and Dissemination,
Digital Technology, and Specialty and Techno-
logical Discipline. Each of these dimensions was
essential for understanding how the program
impacted participants' competencies. The results
across all analyses showed statistically significant
relevance, with P-values <0.05, indicating that
the observed improvements are significant and
not due to chance. Calculations were conducted
using IBM SPSS software, version 26, ensuring
robust and reliable data analysis. This analytical
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approach not only validated the program's effec-
tiveness but also provided valuable insights for

RESULTS

future improvements and adaptations in training
workshop design.

Table 2 - Influence of the “Researching in Health” Program on the Development of Investigative Skills in

Health Sciences Students.

Investigative Skills Pre Post Z p
Structural Development 2.36£0.795 3.98£0.603 -8.776A .000*
Sodialization and 2130728 4.06+0.651 -8.918A 000*
Digital Technology 1.8110.625 3.95+£0.578 -9.027A .000*
Spe"ia“yf;’iggigﬁﬁg”°'°9ica' 199 + 0,681 3.88+ 0.568 -8.904A 000"

Source: Research Data a Wilcoxon Signed-Rank Test (Z).
- p<0.0001

The investigative skills development program
implemented with biomedical students signifi-
cantly influenced the structural development of
investigative skills (Z = -8.776; p<0.001), as stu-
dents were able to develop a methodical and or-
ganized process to acquire and enhance essential
research competencies. This approach involves
implementing pedagogical strategies and practi-
ces designed to guide students through various
stages of the investigative process, from formula-
ting research questions to disseminating results.
This was demonstrated by the average structural
development of investigative skills before and af-
ter program implementation, which was 2.36 +
0.795 and 3.98 + 0.603, respectively.

The implemented program significantly in-
fluenced sociability and knowledge dissemination
(Z = -8.918; p<0.001), as students were able to
socialize and share knowledge with other universi-

ty students in health-related fields, which is crucial
for training competent professionals committed
to the community. This was evidenced by the ave-
rage sociability and dissemination scores before
and after program implementation, which were
2.13 £0.728 and 4.06 + 0.651, respectively.

The program also had a significant impact on
the handling of digital technology for information
retrieval a fundamental skill for conducting rese-
arch during undergraduate studies (Z = -9.027;
p<0.001) as students were able to effectively use
digital technology to seek information, an essen-
tial skill for research at the undergraduate level,
especially in a world where access to data and
electronic resources is vast and constantly evol-
ving. This was demonstrated by the average digital
technology scores before and after the program,
which were 1.81 + 0.625 and 3.95 + 0.578, res-
pectively.
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The developed program significantly influen-
ced the handling of specialty and technological
discipline (Z = -8.904; p<0.001), as students del-
ved deeper into specific knowledge areas and
effectively applied advanced technologies. In an
increasingly complex and competitive academic
and work environment, specialization enables
the development of technical competencies and
in-depth knowledge in a particular field, which is

DISCUSSION

The program designed for students in biomedi-
cal fields had a significant impact on the structural
development of these skills (Z =-8.776; p<0.001).
Skill development is closely tied to training health
sciences professionals, as these skills enable stu-
dents to build essential research competencies,
especially in university education'®'”. These skills
are not only fundamental for professional practice
but also equip students with key competencies for
research, which is crucial in a constantly evolving
field'. Integrating innovative methodologies into
the curriculum, as observed in various educational
initiatives, can further enhance these skills, there-
by improving the quality of the teachinglearning
process and contributing to solving health issues
in society'. Therefore, it is imperative for educa-
tional institutions to continue refining their training
programs to ensure that future professionals are
equipped with the tools necessary to meet the
challenges in the health sector and contribute to
scientific and technological advancements in their
respective fields.

The development program had a significant
impact on sociability and knowledge dissemina-
tion, as demonstrated by the statistical results (Z
= -8.918; p<0.001). This ability to socialize and
share knowledge is fundamental for training com-
petent professionals committed to the commu-
nity*. By enabling students to share and discuss
their findings with other biomedical students, the
program fosters collaboration and the exchange
of ideas, which are crucial for building knowled-
ge and solving complex health-related problems'”.
Furthermore, this capacity for knowledge dissemi-
nation is essential for the practical application of
research results and informed decision-making in

crucial for innovation and leadership in the indus-
try. On the other hand, technological discipline
implies a structured and methodical approach to
using and applying technologies, ensuring they
are implemented efficiently and ethically. This was
demonstrated by the average specialty and tech-
nological discipline scores before and after pro-
gram implementation, which were 1.99 + 0.681
and 3.88 £ 0.568, respectively.

healthcare, as highlighted by?'. In this regard, the
investigative skills development program contribu-
ted significantly to preparing health professionals
capable of effectively communicating and sharing
their knowledge.

The program also significantly impacted the
handling of digital technology for information
retrieval, an essential skill for undergraduate re-
search (Z =-9.027; p<0.001). In an environment
where access to vast and constantly evolving elec-
tronic resources is common, students’ ability to
navigate and effectively use digital tools is crucial
for conducting meaningful research??. This need
is underscored by findings suggesting that many
students, despite being labeled "digital natives,"
often lack the advanced information literacy skills
necessary for academic success*. Therefore, edu-
cational institutions should prioritize the develop-
ment of these competencies within their curricula
to prepare students for the demands of modern
research environments. By integrating specific
training in digital competencies, programs can
enhance students' research capabilities and ulti-
mately foster a generation of professionals who
are not only proficient in technology use but also
able to engage critically with the information they
encounter®*.

The implemented program significantly im-
pacted the handling of specialty and technolo-
gical discipline (Z = -8.904; p<0.001). This im-
provement enables students to deepen their
knowledge in specific areas while effectively
applying advanced technologies. The practical
implications of this advancement are profound,
particularly in preparing students for the de-
mands of a rapidly evolving job market, where
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technological competence is paramount®. As
industries increasingly rely on sophisticated tech-
nologies, equipping students with the ability to
navigate and effectively use these tools ensures
they remain competitive and capable of contri-
buting to innovation in their fields*®. Additionally,
fostering specialized knowledge through targe-
ted educational programs can lead to more infor-

CONCLUSION

The program designed for biomedicine stu-
dents had a significant impact on the structural
development of essential competencies, as indi-
cated by robust statistical analysis. This finding hi-
ghlights the program's effectiveness in enhancing
students' abilities, which is important for their
academic and professional growth. By fostering
these skills, the program contributes not only to
the individual development of students but also
strengthens the overall quality of education in
the health sciences field. Moreover, the deve-
lopment of these competencies is intrinsically
linked to the training of future health professio-
nals. The skills acquired through this program are
vital for conducting research and navigating the
complexities of healthcare. As students acquire
these essential skills, they are better prepared to
face real-world challenges in their future careers.
This underscores the importance of integrating
skill development into biomedical education, en-
suring that graduates are well-prepared to excel
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This improvement in digital competency is
vital in today’s academic landscape, where ac-
cess to vast and rapidly evolving electronic re-
sources is the norm. By equipping students with
the necessary skills to navigate and effectively
use digital tools, the program ensures they are
well-prepared to engage in meaningful research
activities. Additionally, proficiency in digital tech-
nology not only facilitates the research process
but also fosters a culture of innovation and cri-
tical thinking among students. As they become
proficient in utilizing digital resources, they are
better positioned to conduct comprehensive re-
search and contribute valuable findings to their
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pabilities in an increasingly digital world.
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