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ABSTRACT

The teaching of statistics should focus on solving contextualized problems. The
objective of this research is to characterize the current state of the development of
statistical-research skills in students of the Clinical Bioanalysis program. A cross-
sectional descriptive study was conducted with 27 third-year students during the first
period of the 2025-2026 academic year. An observation guide was used for 10
curricular and extracurricular teaching activities; a questionnaire was applied to the
students, and 10 teachers were interviewed. The results showed a deficient rating in
the criterion of practical application in research in 70 % of the observations. Students
with a low level predominated at 55.6 %. Teachers stated that curricular disconnection

and a deficit in knowledge transfer are the root causes, due to a lack of integration and
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practical application. The applied triangulation provides a comprehensive and reliable

view of the current state of statistical-research skills in the Clinical Bioanalysis
program, allowing for a structured approach to optimize both teacher and student
training.
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Introduction

Currently, statistics has become a fundamental element in the academic and
professional training of individuals, which allows for a greater presence in the curricula
of various countries and fosters a significant increase in scientific production and
events dedicated to its teaching and learning. (1)

However, statistics taught in university classrooms continues to focus on procedural
aspects (formulas) and faces the challenge of generating more active and collaborative
learning spaces that result in application to students' everyday lives. (2) In this way, it
is possible to demonstrate that statistics is significant beyond the classroom. (3)

To achieve this significance, the teaching of statistics should focus on solving
contextualized problems and implementing active methodologies such as inquiry-
based learning and project-based learning. (4)

In the Cuban health sector, the use of statistical methods plays a fundamental role in
achieving excellence in the services provided to the population. Therefore, it is
necessary to introduce students in health technology programs to statistical
knowledge, coherently integrating the analysis and interpretation of data obtained
from both qualitative and quantitative scientific research. This involves applying
instruments and techniques that allow them to organize, systematize, process, and
analyze this information, thereby arriving at the necessary conclusions for making

predictions, assessments, and decisions in the field of health, with a focus on hygiene
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and epidemiology and considering the environmental conditions in communities to

preserve the population's health. (5)

Research skills are a contemporary necessity. Beyond their beneficial impact on
academic success, research skills have also demonstrated a positive influence on the
professional work of recent graduates, transforming their work into an outstanding
and effective practice in solving socially relevant problems. (6) Although placing special
emphasis on the development of these skills is an inherent activity in all higher
education institutions, some studies indicate that they have not been developed to an
adequate level; (7) however, students in the Clinical Bioanalysis program show
deficiencies in the development of statistical-research skills; therefore, the following
objective is proposed: to characterize the current state of the development of

statistical-research skills in students of the Clinical Bioanalys is program.

Methods

A cross-sectional descriptive study was conducted to diagnose the development of
statistical-investigative skills in students of the Bachelor's Degree in Clinical Bioanalysis
of the Celia Sdnchez Manduley Faculty of Medical Sciences of Manzanillo during the
first period of the 2025-2026 course.

The population consisted of 147 students and 31 professors from the Clinical
Bioanalysis degree program. The sample was selected intentionally and comprised the
27 students currently in their third year and 10 professors.

Students' approval to participate in the research was obtained through informed
consent.

Data collection techniques

The observation was made of 10 presentations of scientific work (six from the subject
Research Methodology and four from participation in events) with the objective of
evaluating the integration and application of statistical-investigative skills in

independent work and in scientific events.
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The following classification was taken into account for the overall assessment of the

observation:

¢ Deficient: does not meet

Insufficient: minimally meets requirements

Acceptable: partially meets requirements

Good: It performs adequately.

An eight-question questionnaire (7) was applied to third-year students with the
objective of evaluating knowledge, practical application and critical analysis in statistics
applied to scientific research.

The following scale was used to assess the level of knowledge:

e Stop: Answer all 8 questions correctly
e Average: 6-7 correct answers

¢ Low: fewer than 6 correct answers

Ten professors were interviewed (two from Statistics, two from Research Methodology
and six teachers specific to the profession in question).

Data processing

Data processing was carried out through descriptive statistics using absolute numbers
and percentages; and triangulation of the results was performed to summarize the

contributions of each data collection technique used.

Results

Table 1 shows the results of the observations made on the 10 curricular and
extracurricular teaching activities. The criterion of practical application in research
received a poor rating in 70% of the observations; and the following criteria were

deemed insufficient: use of examples and teaching materials, promotion of
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participation and interaction, integration of technological tools, and formative

assessment in 60% of the total.

Table 1.0bservations made on curricular and extracurricular teaching activities.

Overall rating
Criteria Deficient Insufficient Acceptable Well
No. % No. % No. % No. %
Preparation and mastery B B B B 5 50.0 5 50.0
of the content
Use of.examples.and B B 6 60.0 4 200 B B
teaching materials
Promotlr}g parthpatlon B B 6 60.0 4 200 B B
and interaction
Practical application in 7 20.0 5 20.0 1 10.0 B B
research
Handling d|ff|cu|t|.es and 5 50.0 ) 20.0 3 300 B B
complex questions
Integration of 3 | 30| 6 |60 | 1 | 100 - -
technological tools
Formative assessment -- -- 6 60.0 4 40.0 -- --
Attitude and motivation 3 30.0 4 40.0 3 30.0 -- -

Regarding the results of the questionnaire applied to the students, Table 2, it can be
observed that 15 students for 55.6% have a low level, followed by medium with 10 for

37%.

Table 2.Questionnaire on statistical-investigative skills in students of the Clinical Bioanalys is

career.
Level of knowledge No. %
High 2 7.4
Half 10 37.0
Low 15 55.6
Total 27 100

Regarding the interview conducted with the teachers, the following difficulties were
observed:

Category 1: Curriculum disconnection and fragmentation of knowledge
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e There is a significant gap between the teaching of tools (Statistics), methods

(Research Methodology), and their professional application (Clinical
Bioanalysis). Knowledge is perceived as disconnected "islands."
Category 2: Deficit in transfer and practical application
e Students show difficulties in transferring abstract statistical concepts to real
clinical laboratory situations, as they fail in contextualized interpretation.
Category 3: Specific difficulties with the qualitative approach
e The qualitative research paradigm is particularly problematic, perceived as
"subjective" and "unscientific" by students accustomed to quantification.
Category 4: Logistical and teacher training barriers
¢ Institutional factors and limited resources hinder the implementation of more
effective teaching strategies.
The methodological triangulation performed on the results of this research allows us

to state with a high degree of confidence that:

e Direct evidence (observation) visually and behaviorally confirms these
deficiencies, showing a mechanical use of tools, poor interpretations, and an
inability to defend arguments rigorously.

e The students (questionnaire) acknowledge having difficulties, especially in
coding, interpretation, and critical thinking.

e The teachers (interviews) diagnose a curricular disconnect and a deficit in
transfer as the root causes, pointing to a lack of integration and practical

application.

Discussion

The findings in this research are due to the fact that simulated examples are often
used and on-the-job training is not used to collect real data from each health unit.
Similar studies reveal the challenges that statistics teaching still faces: low results on

standardized tests, shortcomings in curricula as identified by textbook reviews, the

@ This work by Multimed is licensedunder a license
wawrm| Nttps://creativecommons.org/licenses/by-nc-sa/4.0/




VM‘U‘EHWED ONLINE VERSION: ISSN 1028-4818
{j./ RPNS-1853

inherent difficulties of the discipline, such as addressing fundamental statistical ideas,

and the beliefs and attitudes of students and teachers towards this discipline. (8)

When analyzing the results of the cooperative domain dimension, Chavez observed
that the low level is the value with the highest percentage (51.6%). This value implies
that students do not usually participate proactively in collaborative work nor are they
able to assume responsibilities when working together. (7)

In that same investigation, the analysis of the technological mastery dimension
showed a predominance of the low level (95.9%), which demonstrates that students
experience serious difficulties in operating office software, as well as digital readers,
statistical software and bibliographic managers. (7)

The information gathered through observation provides a level of objectivity to
complement the self-assessments of teachers and students, allowing for the
identification of areas for training and improvement.

The results obtained in the student survey coincide with those obtained by Del Callejo,
Canal and Hakim, where the majority of students failed to relate and apply the correct
statistical technique to the research question and therefore were also unable to write
or orally explain their findings clearly, in addition to not submitting the required
progress reports; 20% of the students have significant difficulties in writing and orally
explaining their findings. (9)

Statistics are indispensable for quantifying phenomena that affect society and making
decisions oriented towards the common good based on valid and reliable data. In the
analysis of the analytical and interpretive domain, a predominance of the low level was
observed (59.0%), which demonstrates that the majority of respondents do not master
statistical techniques relevant to the analysis of quantitative data and shows that they
have not developed the ability to interpret the results of an investigation and make
decisions based on them. (7)

In a study conducted at the University of Peru, 55.3% (48) of the students showed a

low level in the research skills variable. (10)
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The students expressed some lack of knowledge or less experience in the applied use

of statistics, while the teachers, although better trained, do not always integrate these
practices into teaching, as the observation showed.

We agree with Ricardo,m)

where students' statistical skills face significant difficulties in
understanding fundamental concepts, highlighting the need to implement innovative
and active teaching methods, such as the use of technology, to improve learning and
mitigate student anxiety.

Some authors agree that students face serious difficulties in understanding
fundamental statistical concepts, a problem exacerbated by a lack of prior knowledge
acquired in their previous education; this deficiency limits their ability to tackle
advanced topics in higher education, and highlights the need to implement more
effective instructional methods, such as project-based learning (PBL), that address
these deficiencies and facilitate a better understanding of statistics. (12,13)

The authors also state that although students recognize the importance of statistics,
they often have difficulty identifying its practical applications, which can lead to a lack
of motivation in learning. This problem may stem from a traditional teaching approach
that does not encourage data analysis or the development of critical thinking skills.
(14,15)

Data triangulation is used with the intention of cross-checking different sources, which
makes it possible to reach general conclusions.

The results obtained in the triangulation coincide with the exploratory study carried
out on the teaching-learning process of health technologists, which revealed through
methodological triangulation that the variable of use of the investigative approach in
the teaching-learning process of Chemistry in Health Technology is highly affected in
all its dimensions. (16)

Castafieda found through triangulation that the applied instruments revealed the
deficiencies that students have in the application of statistical techniques, and the
limitations shown by teachers in facilitating the implementation of learning strategies
to contribute to the transition through the levels of content assimilation, and thus to

its application. (16)
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Applied triangulation provides a comprehensive and reliable view of the current state

of statistical-investigative skills in the Clinical Bioanalysis career, allowing a structured

approach to optimize teacher and student training.

Conclusions

The development of statistical and research skills in second-year undergraduate
students of Clinical Bioanalysis is characterized by a fragmented and superficial
mastery. A significant gap exists between the theoretical understanding of isolated
statistical concepts and their integrated, critical, and contextualized application in real

orsimulatedresearchscenarios.
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