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ABSTRACT

Research skills are a crucial competency in higher education, yet a notable
gap often exists between curriculum requirements and students’ practical
application abilities. This study aims to identify factors influencing students’
research skills, specifically analyzing the role of research-based learning (RBL) and
digital literacy in skill improvement. Furthermore, the study explores the
mediating role of academic motivation in the relationship between RBL, digital
literacy, and research skills. This study employed an explanatory survey method
with a quantitative approach. Data were collected via a questionnaire distributed
to 289 students from the Faculty of Teacher Training and Education, Kuningan
University, during the 2024/2025 academic year. The instrument utilized was a
structured questionnaire based on a measurement scale. Data analysis utilized
mediation regression with SEM-PLS to test the relationships and influence
between variables. The results indicated that RBL and digital literacy significantly
and positively contributed directly to the enhancement of students' research
skills. Furthermore, academic motivation was found to play a positive role as a
mediating variable, increasing the influence of RBL and digital literacy on
students'research skills. These findings offer practical implications for universities
to strengthen RBL implementation (through research assignments and
collaborative projects) and enhance digital literacy (through training on accessing
sources and data analysis software). Additionally, higher education institutions
are advised to foster a learning environment supporting academic motivation
through recognition and constructive feedback. Future research may expand the
variables by incorporating factors such as faculty support or academic culture for
a more comprehensive understanding.
Keywords: research skills; research-based learning; digital literacy; academic

motivation
ABSTRAK

Keterampilan meneliti merupakan kompetensi krusial di pendidikan tinggi,
namun seringkali ditemukan kesenjangan (research gap) antara tuntutan
kurikulum dan kemampuan praktik mahasiswa. Penelitian ini bertujuan
mengidentifikasi faktor-faktor yang memengaruhi keterampilan meneliti
mahasiswa, serta menganalisis peran research-based learning (RBL) dan literasi
digital dalam peningkatan keterampilan tersebut. Secara spesifik, studi ini juga
mengeksplorasi peran mediasi motivasi akademik terhadap hubungan antara
RBL, literasi digital, dan keterampilan meneliti. Penelitian ini menggunakan
metode survei eksplanatori dengan pendekatan kuantitatif. Data dikumpulkan
melalui teknik kuesioner yang disebarkan kepada 289 mahasiswa FKIP
Universitas Kuningan tahun akademik 2024/2025. Instrumen yang digunakan
adalah kuesioner terstruktur dengan skala pengukuran. Analisis data dilakukan
menggunakan regresi mediasi dengan bantuan SEM-PLS untuk menguji model
hubungan dan pengaruh antarvariabel. Hasil penelitian menunjukkan bahwa
research-based learning dan literasi digital secara signifikan dan positif
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berkontribusi langsung dalam meningkatkan keterampilan meneliti mahasiswa.
Selanjutnya motivasi akademik berperan positif sebagai variabel mediasi yang
meningkatkan pengaruh RBL dan literasi digital terhadap keterampilan meneliti
mahasiswa. Temuan ini memberikan implikasi praktis bagi perguruan tinggi
untuk memperkuat implementasi RBL (melalui penugasan riset dan proyek
kolaboratif) dan meningkatkan literasi digital (melalui pelatihan akses sumber
dan perangkat lunak analisis data). Selain itu, perguruan tinggi disarankan
membangun iklim belajar yang mendukung motivasi akademik melalui
penghargaan dan umpan balik konstruktif. Implikasi penelitian berikutnya dapat
memperluas variabel dengan memasukkan faktor dukungan dosen atau budaya
akademik untuk gambaran yang lebih komprehensif.

Kata kunci: keterampilan penelitian; pembelajaran berbasis penelitian; literasi

digital; motivasi akademik

A. INTRODUCTION

The phenomenon of low proficiency in processing and analyzing research data among
university students has become a serious concern in the context of higher education today.
Although access to information and technology has become increasingly widespread, many
students still struggle to process data effectively and often make inaccurate
interpretations. The ability to conduct in-depth and analytical research not only influences
academic achievement but also determines students’ readiness to enter a workforce that
is becoming increasingly competitive and complex (Arraez-Aybar et al., 2024; V, 2019).

In the past few decades, there has been a paradigm shift in higher education.
Education is no longer merely the transfer of knowledge from lecturers to students; rather,
it emphasizes the development of students’ ability to think independently, creatively, and
critically(Maknun et al., 2020). The need for research skills and problem-solving abilities
among undergraduate students, as a means to cope with new and rapid changes in various
fields of knowledge, has attracted much attention (Ryan et al., 2014).Research skills have
become crucial in the current information era, where students must be able to analyze data
and apply knowledge in real-world contexts (Altakhaineh et al., 2025; Gronning et al.,
2022). Amid the growing complexity of information, the ability to analyze and evaluate data
is a key determinant of academic success (Al-Thani & Ahmad, 2025). Since the development
of research skills and self-directed learning abilities is not a natural process for students,
these must be deliberately taught and cultivated to help them learn to conduct research
and inquiry in a more critical and innovative manner (Uerz et al., 2018; Yi et al., 2024).

The research culture in several Indonesian universities remains relatively low
compared to other countries (Indah et al., 2022). According to the SCIMAGO Journal Rank,
the total number of Indonesian scientific publications indexed in Scopus in 2013 was only
around four thousand, which is far lower compared to other countries (Saturre et al., 2024).
Research skills are among the core competencies that university students must possess,
particularly to support research-based learning and the completion of final assignments
such as theses (Hendriarto et al., 2021; Saturre et al., 2024). Numerous studies reveal that
students often face difficulties completing their studies, partly due to limited academic
writing skills, which consequently prolongs their study period (Hendriarto et al., 2021; W.
Lin et al.,, 2025). Weak knowledge of research methodology, the role of academic
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supervisors, and the limited involvement of students in lecturers’ research projects
contribute to these difficulties (Wannapiroon, 2014). As a result, students’ participation in
research publications during their studies remains minimal.

Facts and data from preliminary literature studies indicate that the average mastery
of research skills among students—including designing, conducting, and reporting
research—only ranges between 51.3%, 55.2%, and 42.8% (Keindnen & Kairisto-Mertanen,
2019; Wannapiroon, 2014). Basic aspects such as identifying random variables, designing
data collection procedures, and determining the types of data needed show particularly
low mastery, with some as low as 7.7%. Only about 43.8% of practicum supervisors provide
sufficient training in research skills to their students. Based on these preliminary findings
and the researchers’ observations, it appears that students’ research skills are influenced
by complex interactions between pedagogical approaches, technical competencies, and
psychological factors (Gyuris, 2018; Indah et al.,, 2022; Parfilova & Kalimullin, 2014;
Udompong et al., 2014). More clearly, the results of the pre-study conducted with 30
students from several study programs are presented as follows:

Tabel 1. Pre-Study Results

Variabel Indikator Prosentase (%)
Research  Designing research — | am able to formulate research problems 56.7%
Skills clearly.
Data analysis — | can process and analyze research data correctly. 43.3%
Interpreting results — | am able to interpret research data accurately. 46.7%
Report writing — | write research reports according to scientific 50.0%
guidelines.
Use of methods — | understand research designs appropriate to the 53.3%
problem.
Research- Research projects — | am often involved in research activities during 46.7%
Based lectures.
Learning  Task integration — Coursework requires the application of research 56.7%
(RBL) methods.
Lecturer guidance — Lecturers provide direction and feedback in 60.0%

research assignments.

Research reflection — | am accustomed to reflecting on research 53.3%
results to improve understanding.

Evidence-based learning — | am required to produce 50.0%
products/assignments based on data.

Digital Literature search — 1 am able to find scientific articles through digital 50.0%
Literacy  sources (Google Scholar, databases).

Source evaluation — | can assess the credibility of information from 46.7%
the internet.

Use of analysis software — | am proficient in using software 36.7%
(SPSS/Excel) for data analysis.
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Variabel Indikator Prosentase (%)
Digital ethics — | understand the ethics of using digital 56.7%
data/information.

Digital writing — | can use digital tools (Mendeley, Zotero) for 43.3%
referencing.

Academic Intrinsic motivation — | study because | am genuinely interested in 66.7%

Motivation research.
Extrinsic motivation — | am motivated to study because | want to 73.3%
graduate on time/achieve good grades.
Time management — | can manage my time to remain consistent in 63.3%
research.
Study consistency — | strive to remain focused and consistent even 70.0%
when research is difficult.
Research usefulness — | am motivated because research benefits 76.7%
society.

Source: Processed data (2025)

The pre-study results show that students’ research skills remain relatively low,
particularly in technical aspects such as data analysis (43.3%) and the use of analysis
software (36.7%). Although students are fairly capable of designing research (56.7%) and
understanding research methods (53.3%), their ability to process and interpret research
data remains inadequate. This indicates a gap between theoretical understanding and the
practical skills required for research. This condition is consistent with (Chiu & Sanusi, 2024;
Grande et al., 2022; Uerz et al., 2018) who stated that students tend to face difficulties in
data processing stages due to a lack of hands-on practice and technical skills. Thus,
strengthening technical skills through training in statistical software and practical data
analysis is an urgent necessity.

In terms of research report writing, the pre-study results show an achievement level
of 50.0%, indicating that students have not fully mastered scientific writing conventions.
This difficulty results in academic papers that fall short of academic standards, potentially
delaying study completion. This finding aligns with Al-Ghoweri & Al-Zboun (2021) who
identified weak academic writing skills as a factor that hinders students in completing their
final projects. The low percentage in result interpretation (46.7%) further indicates that
students have yet to adequately connect empirical data with relevant theoretical
frameworks. Interpretation skills are one of the primary indicators of research competence
distinguishing novice from experienced researchers.

Meanwhile, the research-based learning (RBL) variable is at a moderate level.
Lecturer guidance (60.0%) emerged as the strongest factor, followed by task integration
requiring the application of research methods (56.7%). This highlights the importance of
lecturers in providing direction, feedback, and designing research-oriented learning. These
findings support Healey (2005), who emphasized that integrating research into the learning
process enhances conceptual understanding and research skills. Jaya & Sucipto (2023);
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Pow, (2012)also underlined that direct research experiences through the RBL approach
improve methodological skills and the quality of students’ research reports. However, the
indicator of research reflection (53.3%) suggests that students are not yet accustomed to
critically evaluating their own research outcomes, thus requiring reinforcement of
reflective aspects in the learning process.

Interestingly, the pre-study results indicate that students’ academic motivation is
relatively high, with the highest achievements in research usefulness (76.7%) and extrinsic
motivation (73.3%). This implies that despite limited technical skills, students are strongly
driven to engage in research activities, both intrinsically and extrinsically. Agoes Salim et
al., 2024; Zhang, 2025) explained that academic motivation, whether intrinsic or extrinsic,
is a determining factor for students’ engagement in research. However, a significant gap
exists between high motivation and low technical skills (Amin et al., 2025; Lyu & Salam,
2025). Therefore, pedagogical strategies that combine research-based learning, digital
literacy enhancement, and intensive lecturer guidance are necessary so that high
motivation can be transformed into tangible improvements in students’ research skills.

The novelty of the research lies in highlighting the paradoxical situation where
students exhibit high academic motivation both intrinsic and extrinsic yet possess limited
technical research skills (Kordsalarzehi et al., 2025). This study builds on existing literature
that recognizes motivation as necessary but not sufficient for research competence
(Gomez-Apaza et al., 2025). It advances knowledge by emphasizing the critical need for
pedagogical strategies that integrate research-based learning with digital literacy
enhancement and intensive lecturer guidance (Hacioglu & Gilhan, 2021; Hayat et al.,
2020). This combination aims to bridge the gap so that high motivation can effectively
translate into improved research skills. The research also underscores the practical
implication that motivation alone cannot guarantee successful research engagement
without complementary methodological and technical support systems.

Based on the above background, it is evident that students’ research skills are
influenced by a combination of pedagogical, technical, and psychological factors. Research-
Based Learning (RBL) and digital literacy serve as essential foundations for providing
research-based learning experiences as well as technical skills for data processing and the
use of digital resources. However, academic motivation plays a critical mediating role as it
determines students’ engagement in the research process. Therefore, to comprehensively
understand the interrelationships among these variables, this study focuses on testing the
direct effects of RBL and digital literacy on students’ research skills, as well as the mediating
role of academic motivation in strengthening these relationships. The research questions
are as follows: How does Research-Based Learning (RBL) affect students’ research skills?
How does Digital Literacy affect students’ research skills? How does RBL affect students’
academic motivation? How does Digital Literacy affect students’ academic motivation?
How does academic motivation affect students’ research skills? Does academic motivation
mediate the effects of RBL and Digital Literacy on students’ research skills?
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B. RESEARCH METHOD
This study employed a quantitative approach with a survey method, as it aimed to

test both the direct and indirect effects among variables using a questionnaire instrument.
The type of research conducted was explanatory research with mediation regression
analysis. Specifically, the study examined the influence of Research-Based Learning (RBL)
and digital literacy on students’ research skills, with academic motivation serving as a
mediating variable.

The research population comprised all students enrolled in the Faculty of Teacher
Training and Education (FKIP) at Kuningan University, totaling 1,013 students. The sample
size was determined using the Slovin formula with a margin of error of 5%. Based on the
calculation, a sample of 289 students was obtained. The sample was then proportionally
distributed according to the number of students in each study program. The population
and sample distribution are presented in the following table:

Table 2. Distribution of Population and Research Sample

Study Program Population (N) Sample (n)
Indonesian Language and Literature Education (PBSI) 152 43
English Language Education (PBI) 126 36
Economic Education 49 14
Mathematics Education 52 15
Biology Education 46 13
Elementary School Teacher Education (PGSD) 588 168
Total 1,013 289

The data analysis technique used in this study was Structural Equation Modeling
based on Partial Least Squares (SEM-PLS) with the assistance of SmartPLS software. This
method was chosen because it can simultaneously analyze causal relationships among
variables while also evaluating the validity and reliability of the research instruments. SEM-
PLS is also considered more flexible in handling medium-sized samples and data that do
not fully follow a normal distribution.

The SEM-PLS analysis process was carried out in two main stages: the measurement
model (outer model) analysis and the structural model (inner model) analysis. In the
measurement model stage, validity tests were conducted by examining outer loadings (>
0.70), average variance extracted (AVE > 0.50), and heterotrait-monotrait ratio (HTMT <
0.90). Reliability tests were conducted using Cronbach’s Alpha and Composite Reliability,
with a minimum acceptance threshold of 0.70.

Next, in the structural model stage, the analysis assessed the coefficient of
determination (R?) to measure the extent to which the independent variables explained
the variance in the dependent variable, f> to measure the effect size of each construct, and
Q? (predictive relevance) to evaluate the model’s predictive capability. The significance of
the structural paths was tested using the bootstrapping method with 5,000 resamples at a

Sri Mulyati, Iskandar, Atin Nuryatin, Yeyen Suryani, Nur Umamah




EDUEKSOS | Volume XIV, Number 02 (December 2025)

5% significance level.

C. RESULTS AND DISCUSSION
Results

Before testing the structural model to answer the research hypotheses, the initial
step was to ensure that the instruments used met the criteria for validity and reliability.
This test was essential to confirm that the questionnaire items were truly capable of
measuring the latent constructs under study, so that the analysis results could be
scientifically justified. At this stage, convergent validity was tested using outer loadings and
average variance extracted (AVE), while reliability was tested using Cronbach’s Alpha and
Composite Reliability. Only indicators that met the feasibility standards were retained in
the research model for subsequent analysis.

Table 3. Outer Loadings (Indicator Validity Test)

Variable Indicator Outer Loading Remark

Research Skills  RS1— Designing research 0,812 Valid (>0,70)

(Y) RS2 — Data analysis 0,784 Valid

RS3 — Result interpretation 0,803 Valid

RS4 — Report writing 0,825 Valid

RS5 — Use of methods 0,798 Valid

Research-Based  RBL1— Research project 0,805 Valid

Learning (X1) RBL2 — Task integration 0,781 Valid

RBL3 — Lecturer guidance 0,829 Valid

RBL4 — Research reflection 0,773 Valid

RBL5 — Evidence-based learning 0,802 Valid

Digital Literacy ~ DL1 — Literature search 0,810 Valid

(X2) DL2 — Source evaluation 0,768 Valid

DL3 — Analysis software 0,745 Valid

DL4 - Digital ethics 0,790 Valid

DL5 — Digital writing 0,804 Valid

Academic AM1 — Intrinsic motivation 0,825 Valid

Motivation (M)  AM2 — Extrinsic motivation 0,834 Valid

AM3 — Time management 0,801 Valid

AM4 — Study consistency 0,812 Valid

AMS5 — Research usefulness 0,847 Valid

All indicators were valid because the outer loadings were above 0.70. Accordingly,
the reliability analysis using Cronbach’s Alpha and Composite Reliability and construct
validity using AVE confirmed that the research instruments were accurate, stable, and
reliable for use in the structural model testing stage.

Table 4. Construct Reliability & Validity

. Cronbach’s Composite
Variable Lo AVE Ket.
Alpha Reliability (CR)
Research Skills (Y) 0,873 0,902 0,648 Reliable &

valid
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. Cronbach’s Composite
Variable L AVE Ket.
Alpha Reliability (CR)
Research-Based Learning (X1) 0,861 0,895 0,632 Reliable &
valid
Digital Literacy (X2) 0,842 0,884 0,609 Reliable &
valid
Academic Motivation (M) 0,888 0,917 0,687 Reliable &
valid

Once validity and reliability were confirmed, the analysis proceeded to hypothesis
testing using the structural model in SEM-PLS. At this stage, both direct and indirect
relationships among latent variables were tested according to the research framework. The
estimated path coefficients (B), t-statistics, and p-values obtained from the bootstrapping
method are shown below.

Table 5. Bootstrapping Results of Structural Paths
Path Coefficient

Hypothesis Path (8) t-statistic p-value Remark
. Not
X1 (RBL) = Y (Research Skills) 0.08 1.12 0.263 o
significant
X2 (Digital Lit Y Not
(Digita |.eracy) 9 0.05 0.97 0.331 . .O_
(Research Skills) significant
X1 (RBL) > M (Academic L
e 0.41 6.27 0.000 Significant
Motivation)

X2 (Digital Literacy) > M
(Academic Motivation)

M (Academic Motivation) > Y
(Research Skills)

0.37 5.84 0.000 Significant

0.52 7.91 0.000 Significant

The direct paths from RBL and digital literacy to research skills were not significant,
but the indirect paths through academic motivation were significant. This indicates a full
mediation effect.

H1: Effect of RBL on Research Skills

The results show that RBL does not directly affect research skills. Although students
engage in research-based activities, their research skills do not automatically improve
without psychological support factors.

H2: Effect of Digital Literacy on Research Skills

Digital literacy was found not to have a direct effect on students’ research skills. This
aligns with (Pangrazio et al., 2020; Reddy et al., 2020) who emphasized that digital literacy
is only a basic competence and does not guarantee improved academic skills without
psychological support. Alfia et al., (2020) similarly stressed that digital literacy influences
academic performance indirectly through motivation and self-efficacy. Thus, mastery of
digital tools is not enough; students still require strong motivation to apply them in
meaningful research.

H3: Effect of RBL on Academic Motivation
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RBL significantly and positively influenced academic motivation. Student involvement
in research fosters curiosity, intrinsic interest, and motivation. This is consistent with Agoes
Salim et al., (2024)who found that direct engagement in research projects boosts
satisfaction and motivation.

H4: Effect of Digital Literacy on Academic Motivation

Digital literacy also had a positive and significant effect on academic motivation.
Students who master digital technologies feel more confident and prepared to face
academic challenges, thereby enhancing intrinsic motivation (Bergdahl et al., 2020;
Mulyati, 2023; Mulyati et al., 2025; Zhang, 2025).

H5: Effect of Academic Motivation on Research Skills

Academic motivation significantly enhanced students’ research skills. This finding
supports that intrinsic motivation plays a vital role in encouraging student engagement in
complex academic tasks such as research (Zhang, 2025). Similarly, Kordsalarzehi et al.,
(2025) found that high academic motivation fosters independent learning, critical thinking,
and research competence.

H6: Mediation Role of Academic Motivation

Academic motivation fully mediated the effects of RBL and digital literacy on
research skills Agoes Salim et al., (2024). Direct paths from RBL and digital literacy to
research skills were not significant, while indirect paths via motivation were highly
significant.
Discussion

The results of this study as a whole confirm that the improvement of students’
research skills is not only determined by instructional factors (Research-Based
Learning/RBL) or technical factors (Digital Literacy), but is mainly and fully mediated by
Academic Motivation. In other words, the findings show that students can only optimally
internalize research skills when they have strong motivational drives, both intrinsic and
extrinsic.

Theoretically, this model supports the view of Self-Determination Theory Karaoglan
Yilmaz et al., (2025)which emphasizes that motivation is the bridge between the learning
environment and the achievement of academic competencies. RBL and digital literacy
provide a rich and relevant learning environment, but without strong motivation, students
tend to stop at the stage of passive participation. Only when motivation increases for
example, because research tasks are considered meaningful, lecturer support is effective,
or digital experiences provide self-confidence can research skills develop (Asad & Anwar,
2025; Imjai et al., 2025).

From a pedagogical perspective, research-based learning plays an important role in
shaping students’ research skills by providing direct experience in designing, conducting,
and reporting research (Hendripides & Hikmah, 2018; Tu et al., 2025). This approach
improves the quality of research by enabling students to effectively handle research tasks
in a social context. Thus, structured research-based learning can enhance research skills by
providing relevant practical experiences (Indah et al., 2022; Kalolo, 2019). Furthermore,
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digital literacy has become a crucial technical competence in modern research, especially
in data collection, statistical analysis, and the management of scientific information
sources. Students’ readiness in using information technology facilities and computer
laboratories contributes significantly to their ability to design and analyze research
(Archambault et al., 2010; Audrin & Audrin, 2022; Kale, 2018). Proficiency in digital literacy
enables students to effectively access, evaluate, and process research data, thus improving
the quality of the research they produce.

In addition, academic motivation acts as a crucial mediator linking pedagogical
approaches and technical skills to students’ research abilities. When students are highly
motivated driven by a desire to gain knowledge, experience personal satisfaction, and
appreciate the relevance of research to others they tend to engage more actively and
consistently in building their research skills. Personal factors like time management, mood,
and sense of responsibility also shape overall research competence (Reyes et al., 2017; Uerz
et al., 2018).These three components research-based learning, digital literacy, and
academic motivation interact in complex ways. While research-based learning and digital
literacy build essential technical foundations and practical experience, academic
motivation plays the role of strengthening and sustaining student engagement throughout
the research process (Dwyer et al., 2014; Y. R. Lin & Hung, 2025; Reyes et al., 2017).
Without sufficient motivation, technical skills and pedagogical strategies alone cannot fully
enhance research skills. Concentrating on these interconnected factors can better prepare
students to face increasingly competitive academic environments and improve the quality
of higher education.

Empirically, the discovery of motivation as a full mediator in this relationship carries
important implications. Whereas many earlier studies reported direct effects of research-
based learning or digital literacy on academic skills, this study indicates that, especially for
Indonesian education students, motivation is a fundamental prerequisite for these factors
to work effectively (Bezanilla et al., 2019; Imjai et al., 2025). This finding adds nuance to
the literature by positioning motivation not merely as an additional factor but as a core
element in the development of students' research competencies.

Practically, the implications of this study suggest the need for curriculum and learning
program designs that not only strengthen methodological aspects (RBL) or technical
aspects (digital literacy), but also systematically build students’ academic motivation.
Strategies that can be used include: a) assigning research projects relevant to real life, b)
providing continuous guidance and feedback from lecturers, c) integrating digital
technology with approaches that foster self-efficacy, and d) strengthening the social
dimension and societal benefits of research.

With such approaches, educational institutions will not only produce students who
are able to master research procedures, but also those who have sustainable motivation
to develop their research skills. Overall, this study makes both theoretical and practical
contributions: theoretically, it enriches the model of relationships between RBL, digital
literacy, academic motivation, and research skills through evidence of full mediation;
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practically, it offers new directions in learning design that place motivation as the key factor
in improving students’ research skills. These findings can serve as an important foundation
for universities, especially teacher education programs, in formulating more effective,
adaptive, and student-centered research learning strategies in the digital era.

D. CONCLUSION

The conclusion of this study reveals that involvement in research-based learning
(RBL) and mastery of digital literacy do not necessarily directly improve students' research
skills. RBL alone is not sufficient to build research skills if it is not accompanied by other
supporting factors, especially academic motivation. Similarly, digital literacy, although
students are able to use digital technology, only serves as a basic competency that does
not automatically guarantee an improvement in research skills. Without strong motivation,
proficiency in digital literacy does not enable students to use this technology meaningfully
in the context of research.

Furthermore, academic motivation emerges as a key variable that connects these
two factors with research skills. Direct experience in RBL and mastery of digital literacy
significantly increase students' intrinsic motivation, which then acts as the main driver in
the development of research skills. Academic motivation is not only an additional
supporting factor, but also a full mediator that enables the transformation of pedagogical
(RBL) and technical (digital literacy) inputs into tangible research skill outputs. This
emphasizes the importance of learning strategies that not only focus on technical aspects
or activities, but also strengthen motivation to encourage the optimization of students'
potential in research.
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