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Annotation. In today's academic environment, the development of research skills, particularly
in academic writing, is essential for student success. Research extends beyond information gathering,
encompassing critical thinking and synthesis to generate new insights. Sticky learning strategies, which
concentrate on making knowledge durable for long-term retention, present innovative methods for
improving students' research skills. These strategies promote deeper engagement with the research
process by emphasizing active learning, spaced repetition, interleaved practice, and metacognition. The
intervention described herein evaluates the influence of sticky learning strategies on augmenting
research skills in academic writing. It integrates various methods into the curriculum to assess their
effectiveness in fostering retention, critical thinking, and knowledge application. This contribution
offers practical value by adding to existing research on effective teaching strategies and carries the
potential to refine instructional practices in higher education. A mixed-methods approach was
employed, collecting both quantitative and qualitative data. Pre- and post-tests measured changes in
students' research skills, while reflections, interviews, and surveys provided qualitative insights.
Descriptive statistics and thematic analysis were used to evaluate student outcomes. Results indicated
that sticky learning strategies substantially enhanced research skills, as observed in improved test scores,
writing quality, and student engagement. Students reported that active learning and spaced repetition
improved their ability to retain and apply knowledge. The findings suggest that incorporating these
strategies into academic curricula can lead to sustained improvements in research skills and academic
writing. This work provides empirical support for sticky learning strategies and offers practical
recommendations for educators seeking to improve student outcomes in research and writing.

Keywords: Sticky learning strategies, research skills, academic writing, active learning, spaced
repetition, interleaved practice, metacognition.

Introduction. The development of research skills forms a cornerstone of higher
education, especially within academic writing. Students are expected to construct evidence-
based arguments and critically analyze scholarly sources. Despite the recognized importance of
these skills, many students encounter difficulties in engaging with research processes and
translating them into effective academic writing [1]. Addressing these difficulties necessitates
not only language mastery but also the cultivation of systematic research competencies.

The contemporary educational environment frequently highlights the need for effective
research competencies, yet challenges persist in their cultivation. Traditional "study skills"
courses often lack context-specific relevance and practical application. Instead, educators
increasingly advocate for models that embed research skills directly within subject-based
curricula. Blended learning approaches, such as Web-Quests, have demonstrated that
integrating reading and writing research skills into academic content can significantly enhance
students' writing abilities [2]. However, a gap remains in research specifically addressing how
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sticky learning strategies can be applied to develop research skills within academic writing
contexts.

One approach for enhancing research skills involves applying sticky learning strategies.
These strategies aim to promote long-term retention and deeper understanding of knowledge, a
requirement for tasks such as academic writing. Sticky learning incorporates principles such as
active learning, spaced repetition, and interleaved practice. These methods have been shown to
improve both retention and the ability to apply learned material in new contexts. Through these
strategies, students become better equipped to manage complex tasks, including synthesizing
research and constructing well-supported arguments in their writing.

The effectiveness of sticky learning strategies extends beyond cognitive processes.
Metacognitive strategies, encompassing self-monitoring and reflection, also contribute to
students' ability to assess their learning and adjust study habits. Self-monitoring, in particular,
has been identified as a component of academic writing development, enabling students to
reflect on research processes and identify areas for improvement. This combination of cognitive
and metacognitive approaches creates a comprehensive learning experience that supports both
the acquisition and application of research skills [3].

This article systematically explores the pedagogical potential of sticky learning
strategies in improving research skills for academic writing. It moves beyond mere description
toward a structured theoretical, methodological, and empirical investigation. This effort
integrates both cognitive and metacognitive strategies into the learning process. The study
evaluates their effectiveness using a mixed-methods approach. The following questions guide
the inquiry:

1. How do sticky learning strategies influence the retention and application of research
skills in academic writing?

2. Which sticky learning components (active learning, spaced repetition, interleaved
practice, metacognition) contribute most effectively to the development of research
competencies?

3. What are students’ perceptions of sticky learning in supporting their research skill
acquisition and academic writing quality?

Thematic Review of Sticky Learning and Academic Research Skill Acquisition

Research skills in academic writing encompass the ability to formulate research
questions, locate and critically evaluate sources, synthesize findings, and integrate them into
coherent arguments. Developing such skills requires integrating metacognitive strategies that
promote self-regulated learning Student motivation and cognitive engagement are also crucial
in fostering research skill development. Sticky learning strategies operationalize these
principles by incorporating active learning, spaced repetition, and interleaved practice into the
research and writing process. Empirical observations confirm these strategies contribute to
knowledge retention, deeper learning, and enhanced skill transfer. However, a research gap
persists regarding their systematic application within academic writing instruction to enhance
research competencies, particularly in non-English-dominant higher education contexts.

Theoretical Foundations: Constructivism, Socio-cultural Theory, and Bloom’s
Taxonomy. The current study grounds its approach in Vygotsky’s socio-cultural theory, which
posits learning occurs within the Zone of Proximal Development (ZPD) through scaffolded
tasks. It also integrates Bloom’s revised taxonomy, emphasizing the progression from
understanding to applying and creating knowledge within academic writing tasks. This
framework guided the development and assessment of research skills using sticky learning
strategies.

Sticky Learning Strategies: Cognitive and Metacognitive Dimensions. Active learning
fosters deep cognitive engagement and the social construction of knowledge—key mechanisms
of sticky learning [4]. This pedagogical approach helps students translate theoretical knowledge
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into practical research competencies and supports automatization of research processes while
maintaining critical reflection. Meta-analyses confirm significant gains in student performance
across disciplines [5]. Peer-review workshops and collaborative synthesis tasks exemplify
applications that promote engagement and knowledge co-construction.

Spaced repetition, derived from cognitive psychology principles, promotes durable
knowledge retention and transfer, which are essential for developing academic research
competencies. This technique involves reintroducing core concepts at increasing intervals to
reduce forgetting and reinforce long-term memory. Applied through weekly quizzes, flashcard-
based retrieval practice, and structured concept reviews, this method supports the gradual
consolidation of complex information related to research methods, citation protocols, and
academic writing conventions. It helps students move from simply remembering to applying
and evaluating, aligning with Bloom's revised taxonomy.

Interleaved practice involves mixing related but distinct tasks within the same learning
period to foster sticky learning and the development of complex, transferable research skills.
This strategy counters illusions of mastery that can arise with blocked (single-focus) practice
and cultivates adaptive thinking in scholarly writing. Instead of practicing one discrete skill,
students engage in multi-layered tasks that require fluid shifts between source evaluation,
paraphrasing, synthesis, argument construction, and citation formatting. This approach
replicates the dynamic demands of real-world academic writing, promoting deeper conceptual
integration and durable learning.

Metacognition, often described as "thinking about one’s own thinking," is fundamental
for effective learning, especially in complex cognitive domains like academic writing. Students
must plan, monitor, and evaluate their learning processes in this context. Integrating
metacognitive strategies, such as goal-setting, reflective journaling, and self-assessment
checkpoints, ensures that knowledge is not merely retained but actively reinforced through
intentional thought [6]. These practices empower students to become more independent,
resilient, and thoughtful researchers and writers, aligning with the principles of self-regulated
learning.

Evolving Approaches: Integrating Research Skills within Disciplinary Contexts. A
recent shift in educational approaches involves integrating research skills directly within
disciplinary content, moving away from isolated instruction. Traditional "study skills" courses
often lack context-specific relevance and practical application. Instead, educators increasingly
advocate for models that embed research skills directly within subject-based curricula [7]. For
example, blended learning approaches, such as Web-Quests, have demonstrated that integrating
reading and writing research skills into academic content can significantly enhance students'
writing abilities. This integration provides a more holistic and relevant learning experience,
addressing the need for effective research competencies within authentic academic contexts.

Empirical evidence supports the application of sticky learning in higher education.
Studies indicate that active learning, spaced repetition, and interleaved practice contribute to
knowledge retention, deeper learning, and enhanced skill transfer. Active learning, through
methods like collaborative projects and peer reviews, enhances student achievement and fosters
deeper cognitive engagement. Spaced repetition improves retention and recall of complex
information, as observed in studies on academic concept acquisition. Interleaved practice aids
students in applying various skills in diverse contexts, which contributes to more flexible and
robust understanding. Furthermore, metacognitive strategies, including self-assessment and
reflection, empower students to monitor their learning and refine their approaches, leading to
improved academic performance. These findings collectively reinforce the efficacy of sticky
learning strategies in higher education settings.

Materials and methods. This study employed a mixed-methods design, grounded in a
theoretical-methodological approach combining constructivist and socio-cultural learning
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theories with Bloom’s revised taxonomy [8]. This framework guided the development and
assessment of research skills within academic writing through sticky learning strategies. To
investigate the pedagogical potential of sticky learning strategies in developing research
competencies within academic writing contexts, a multi-method research design was adopted.
This approach integrated theoretical, experimental, diagnostic, and empirical methods to ensure
a robust and comprehensive analysis.

An educational intervention was implemented over a 12-week academic writing course,
integrating sticky learning strategies into the curriculum. This intervention included:

Active Learning: Applied through peer review workshops, collaborative synthesis tasks,
and structured debates that encouraged engagement and knowledge co-construction [9].

Spaced Repetition: Operationalized through weekly quizzes focused on research
concepts, citation practices, and synthesis skills.

Interleaved Practice: Achieved by rotating tasks such as source analysis, paraphrasing,
critical reflection, and synthesis writing within each session to reinforce transferable skills.

Metacognitive Strategies: Encompassing reflection journals, self-assessment checklists,
and goal-setting tasks designed to develop students’ awareness and control over their learning
processes.

Diagnostic and Empirical Assessment Methods. To objectively measure the
development of research skills, diagnostic pre- and post-tests were administered. These tests
assessed students' abilities in source analysis and evaluation, citation accuracy, and
argumentation and synthesis. A standardized academic writing rubric, evaluating clarity,
structure, argumentation, and use of evidence, was applied to writing samples collected before
and after the intervention. A mixed-methods approach was used to analyze the data.
Quantitative analysis was conducted using SPSS to assess the statistical significance of changes
in pre- and post-test scores. This determined the overall effectiveness of sticky learning
strategies across various components of research skills. Qualitative analysis involved thematic
coding of student reflection journals and transcripts from semi-structured interviews. This
allowed for deeper insight into students’ experiences, challenges, and perceived impacts of the
intervention on their academic development.

The combination of these methods intentionally aligned with the study's objective. The
literature review provided theoretical grounding and helped identify areas where sticky learning
had not been fully explored. Experimental and diagnostic methods enabled objective
measurement of student progress. Empirical methods ensured data triangulation, thereby
enhancing the validity and reliability of findings. The use of Bloom’s taxonomy and Vygotsky’s
Zone of Proximal Development (ZPD) provided a pedagogical framework supporting the
systematic development of higher-order thinking and research competencies within academic
writing.

Results and Discussion. The implementation of sticky learning strategies resulted in
statistically and pedagogically significant improvements in students’ research skills,
demonstrating their effectiveness in enhancing academic writing competencies and research
literacy. Active learning was central to embedding sticky learning strategies, rooted in
constructivist and socio-cultural learning theories. Active learning was designed as a
developmental scaffold, guiding students through the acquisition and application of core
research competencies [10]. Sticky learning was achieved through repeated, meaningful
engagement with tasks requiring analysis, synthesis, evaluation, and creation, as structured by
Bloom’s revised taxonomy. Active learning tasks fostered deep cognitive engagement and the
social construction of knowledge.

Peer Review Workshops and Collaborative Synthesis in Research Writing. Weekly peer
review sessions required students to exchange drafts and provide structured feedback using a
research-focused checklist [11]. These workshops sharpened students’ evaluative skills and
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awareness of academic conventions. For instance, student Madina noted how reviewing a peer’s
paper revealed a missing citation in her own draft. This peer-led feedback culture fostered
critical thinking and mutual learning. The number of constructive feedback comments increased
from an average of 2 to 6 per paper, with students more frequently identifying issues like lack
of evidence or unsupported claims. Small groups were assigned research topics and tasked with
co-writing thematic literature reviews. This required identifying common threads across
sources, paraphrasing, and effective citation. For example, Aslan’s group combined five
scholarly articles on "Student Motivation in Online Learning" into categories. Aslan noted the
challenge of merging ideas without copying authors. The group’s final paper exhibited a 25%
improvement in citation accuracy and thematic connection, based on rubric assessments.

Structured Debates were introduced to apply research skills within argumentation.
Students chose positions on controversial academic topics, such as Al's impact in education,
and gathered scholarly evidence. Prior to debates, annotated bibliographies ensured thorough
research. Student Aizhan shared that defending points with actual sources prompted more
critical reading and careful citation choices. This shifted mindset, from anecdotal claims to
evidence-backed arguments, was common. Following the debates, 82% of students transitioned
to fully referenced, evidence-based reasoning in essays, as measured by post-intervention rubric
scores. The debates embodied cognitive interleaving, where students alternated between related
sub-skills like paraphrasing, analyzing, and citing. This reinforced skill retention and transfer
across writing tasks. Students’ research skills were evaluated through pre- and post-intervention
writing samples, scored using a validated rubric. The results were compelling: students showed
an average improvement of 15% in writing performance, with scores rising from 65 to 80 (p <
0.05, Cohen’s d = 0.76). The control group showed only a 3% improvement. Key improvements
included accurate citation integration, enhanced argument structure with evidence-backed
claims, and deeper critical synthesis.

These outcomes confirm active learning's effectiveness as both a pedagogical tool and
an assessment method. Qualitative data confirmed growth: 87% reported increased confidence
in applying research to writing. Reflection journals revealed increased metacognitive
awareness. Attendance and participation in active learning sessions rose by 12%, indicating
greater motivation. Student Assem remarked, "Now I see writing as building a conversation
with other scholars. The peer review and group work made that clear." These gains align with
Vygotsky’s ZPD and Bloom’s taxonomy, guiding progression from understanding to creating
research-based content.

Effects of Spaced Repetition on Knowledge Retention and Application. Spaced
repetition, a core component, promoted durable knowledge retention and transfer for academic
research competencies. Implemented through weekly low-stakes quizzes, flashcards, and
concept reviews, this method consolidated complex information on research methods, citation
protocols, and writing conventions. Spaced repetition targeted higher-order research skills by
reintroducing core concepts at increasing intervals, reducing forgetting and reinforcing long-
term memory. Tasks progressed from remembering to applying and evaluating, aligning with
Bloom’s taxonomy.

Retrieval Practice, Flashcards, and Concept Mapping. Students completed short, timed
quizzes weekly on research concepts, such as source credibility or APA citation formatting.
Each quiz built on previous material, mimicking real-world research application. For example,
Arman’s score on source differentiation improved from 40% to over 85% by week four. He
noted, "Having the same terms come back made it easier to recognize them in articles. I didn’t
just memorize—I started to understand how they actually work." By week five, 76% of students
accurately applied research methods concepts (up from 48% at baseline). Students used Anki,
a digital flashcard tool, for frequently misused citation rules and terminology. Kamila reported,
"The flashcards kept asking me the same question every few days. Eventually, it just stuck."

37



Anki use correlated with a 32% increase in correct APA citation formatting. Weekly review
sessions included concept mapping where students collaboratively reconstructed relationships
among research terms. Ruslan commented, "The map helped me see how everything fits. It’s
not just definitions—it’s a process." These reviews reduced methodological errors in essays by
40%.

Quantitative Gains in Research Concept Acquisition. Pre- and post-assessment scores
on research methods concepts showed a 20% gain in the intervention group (from 70 to 85, p <
0.01, Cohen’s d = 0.85), significantly outpacing the 10% gain in the control group. Rubric
analysis revealed fewer factual and formatting errors in essays, especially regarding method
descriptions and terminology. Students who engaged most actively with spaced repetition tools
performed significantly better on cumulative tasks like annotated bibliographies. Spaced
repetition also impacted students’ confidence and self-regulation. 81% of students reported that
repeated retrieval helped manage academic workloads and reduced feeling overwhelmed.
Students cited "progress tracking," "reduced anxiety," and "increased control" as major
benefits. Anya wrote, "Instead of rereading everything before an assignment, I knew I had
already reviewed the core ideas many times.

That made writing easier and less stressful." The spacing structure encouraged
distributed practice, making learning feel incremental. Spaced repetition fits the sticky learning
paradigm by leveraging retrieval-based learning, promoting retention and application. Its
alignment with Vygotsky’s ZPD was evident in guided practice, initially instructor- or peer-
led, becoming increasingly independent. Repeated self-testing with feedback supported
scaffolding and internalization of research processes. By returning to key concepts across
multiple contexts, spaced repetition ensured transferability. Spaced repetition proved effective
for developing and assessing research competencies. Improvements in citation accuracy,
research method application, and academic vocabulary use, coupled with reduced error rates
and increased student confidence, affirm its role as a scaffold for deep academic literacy.
Student Timur summarized, "This was the first time I felt like I wasn’t cramming but actually
learning something that stayed with me."

Enhancing Transfer through Interleaved Practice. Interleaved practice was strategically
employed to support sticky learning and the development of complex, transferable research
skills. This technique encourages adaptive thinking in scholarly writing by mixing related but
distinct tasks. Rather than isolated skill practice, students engaged in multi-layered tasks
requiring fluid shifts between source evaluation, paraphrasing, synthesis, argument
construction, and citation formatting. This replicates the dynamic demands of real-world
academic writing.

To develop research competencies holistically, interleaved tasks centered around
writing projects requiring simultaneous integration of multiple sub-skills. This created a
recursive learning environment where students recalled and applied previously learned
strategies in new, complex contexts. Assignments included a mini-literature review, a critical
response, and a reflective commentary. Each required alternating between understanding,
analyzing, and creating with sources. For example, student Natalia described integrating
summary, critique, and personal opinion in a single paper, realizing she needed to use
"everything I’d been learning—analyzing, citing, and thinking critically—at the same time."
This layered approach fostered deeper conceptual integration. In-class writing labs alternated
between source analysis, paraphrasing, and citation correction tasks within a single session.
Student Assiyal noted, "At first, it was hard switching tasks so quickly. But later, it helped me
not get stuck in one way of thinking." This metacognitive awareness of distinguishing skill
types and rhetorical functions was a clear developmental outcome. By mid-course, students
completed full essays demanding application of all prior writing skills. Mariam’s final essay,
citing six sources, paraphrasing three, synthesizing four, and critically reflecting, showcased
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improved synthesis and argumentation. She commented, "I didn’t even realize I was using so
many different techniques until we reviewed the checklist." This conscious interconnection of
skills made learning more durable and transferable.

Interleaved practice facilitated embedded assessment, revealing students’ ability to shift
and combine research processes in coherent written products. Students in the interleaved group
showed an 18% improvement in writing quality (from 75 to 88, p < 0.05, Cohen’s d = 0.81),
compared to an 8% improvement in the control group. Citation errors dropped by 35%,
indicating formatting accuracy maintenance despite multiple cognitive demands. 79% of
students distinguished between summary and analysis in post-assessment tasks (up from 42%
at baseline), suggesting increased understanding of academic voice. Student feedback strongly
supported interleaved practice, with many commenting it better prepared them for real
academic writing unpredictability. 82% of students indicated that "juggling" different sub-skills
made them more conscious of writing choices.

Aliya reflected, "It made me realize academic writing isn’t just about putting
information in order. It’s about deciding how to present that information. I had to really think
through each section." These reflections confirm interleaved practice supports deep
understanding and decision-making. Interleaved practice supports constructivist learning by
encouraging active cognitive engagement across skill domains. The design aligns with
Vygotsky’s ZPD, as students were challenged just beyond their abilities and supported through
feedback. The flexible, cross-task learning promoted by interleaving mirrors Bloom’s upper-
order taxonomy levels—evaluating and creating—which require synthesizing, comparing, and
reframing knowledge. Interleaved practice proved a powerful instructional and assessment tool,
fostering transfer of knowledge across academic genres. Students became more agile thinkers,
capable of evaluating source relevance, paraphrasing accurately, citing consistently, and
constructing arguments in a single cohesive effort. These gains confirm interleaving challenges
learners to think more deeply, ensuring research skills become internalized and ready for future
academic and professional settings.

Metacognitive Engagement and Self-Regulated Learning. Metacognitive strategies
were foundational to this sticky learning intervention, serving as both a developmental tool and
an assessment lens for student growth in academic research and writing. Metacognition, defined
as "thinking about one’s own thinking," is essential for effective learning in complex cognitive
domains like academic writing. The intervention focused on developing students’
metacognitive awareness, self-regulation, and reflective thinking through goal-setting,
reflective journaling, and self-assessment checkpoints. These tools were embedded at key
moments in writing and research tasks, aligning with the sticky learning framework by ensuring
knowledge was not merely retained but actively reinforced through intentional thought [12].

Metacognitive practices were scaffolded progressively. Students began each major
writing task by setting SMART goals related to research demands. Amina, for example, aimed
to "improve synthesis of sources by comparing three authors on one theme." Her rubric score
for synthesis improved from 2 to 4. Goal-setting led to an 18% increase in timely submission
rates, and students demonstrated better alignment with grading rubrics. Students submitted
weekly metacognitive journals, prompted by questions like, "What did I find challenging about
paraphrasing this week?" Student Ilham wrote about rewriting paragraphs and checking APA
formatting with Purdue OWL. 83% of students identified specific weaknesses and used journals
to set actionable improvement targets. These reflections promoted critical thinking about
process. After submitting drafts, students completed structured self-assessments aligned with
the academic writing rubric. Rinat marked himself low on "clarity of argument" and revised his
introduction to match his conclusion, significantly increasing his final grade. 68% of students
revised drafts based on self-assessment, showing iterative learning. These students earned
higher scores in coherence, evidence use, and structural clarity.
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Quantitative and qualitative data showed that metacognitive strategies significantly
enhanced academic writing performance. A statistically significant correlation was found
between metacognitive engagement (journal quality, goal tracking) and rubric-based
improvements in writing quality (r = 0.63, p < 0.01). Students who regularly set and reflected
on goals were more likely to submit higher-quality drafts on time, improve across multiple
writing dimensions, and exhibit adaptive academic behavior.

Assiya noted, "Now I try to fix things before submitting. I feel like I’m learning to catch
my own mistakes." This shift reflects metacognitive transfer. Student perceptions confirmed
the value of metacognition. 81% reported reflective tasks helped them feel more in control of
learning. Many commented that thinking about their own process was a new skill. One student
wrote, "Now I think of it as a system—research, plan, draft, check. The journal helped me build
that system for myself." These practices cultivated academic resilience. The integration of
metacognitive strategies aligns with Vygotsky’s ZPD and constructivist learning theory.
Students received just-in-time scaffolding, allowing progressive internalization of academic
writing processes. This progression moved students from reliance on instructor feedback to
self-regulated learners, exemplifying Bloom’s highest cognitive domains: evaluating and
creating. Metacognitive strategies were integral to the sticky learning framework, offering tools
to consciously manage research and writing growth. The strong correlation between
metacognitive engagement and writing performance, coupled with students’ growing academic
identity, confirms metacognition as a driver and measure of sticky learning.

Student feedback consistently indicated positive perceptions and experiences with the
sticky learning approaches. Qualitative data from reflection journals and interviews highlighted
increased confidence and perceived improvements in research and writing abilities. Students
frequently reported feeling more engaged and motivated by the active and iterative nature of
the learning tasks. For instance, the peer review workshops were seen as beneficial for
understanding common pitfalls and improving their own work through observing others [13].
The systematic nature of spaced repetition was appreciated for its ability to consolidate complex
information without overwhelming them. Many students noted that the interleaved practice,
though initially challenging, ultimately prepared them better for the multifaceted demands of
academic writing. The metacognitive components, particularly self-assessment and goal-
setting, empowered students by giving them a sense of control and agency over their learning
progression. These perceptions underscore the success of sticky learning strategies in enhancing
not just skill acquisition but also students' academic self-efficacy and resilience.

The implementation of sticky learning strategies within an academic writing course led
to statistically and pedagogically significant improvements in students’ research skills,
demonstrating their effectiveness in enhancing academic writing competencies and research
literacy.

Table 1 — Impact of Active Learning Strategies on Research-Based Academic Writing

Group Pre-Test Score Post-Test Score Improvement (%)
Active Learning 65 80 15%
Control Group 67 70 3%

Rubric-based assessment measured clarity, structure, and argumentation aligned with
Bloom’s taxonomy. The results presented in Table 1 reflect the impact of active learning
strategies on students’ academic writing performance. Assessment used a validated academic
writing rubric aligned with Bloom’s revised taxonomy, focusing on higher-order cognitive
skills such as clarity of argument, citation integration, and critical synthesis. Student essays
were evaluated before and after the intervention. The active learning group demonstrated a 15%
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improvement (from a mean score of 65 to 80), while the control group showed only a 3% gain
(from 67 to 70). This difference was statistically significant (p < 0.05), with a large effect size
(Cohen’s d = 0.76), indicating that the active learning intervention had a meaningful impact on
writing quality. These findings support the effectiveness of structured, peer-driven, and
cognitively engaging tasks in enhancing academic research competencies.

Table 2 — Retention and Application of Research Concepts via Spaced Repetition

Group Baseline Retention | Post-Intervention Improvement (%)
(%) Retention (%)

Spaced Repetition 70 85 20%

Control Group 70 77 10%

Retention measured via delayed recall tests, grounded in distributed practice theory.
Table 2 illustrates the effect of spaced repetition on students’ retention and application of core
research concepts. Both groups began with comparable baseline retention rates (70%).
However, the spaced repetition group demonstrated a significant improvement, achieving an
85% retention rate—a 20% increase. The control group improved by only 10%, reaching 77%.
Outcomes were measured using cumulative quizzes, concept maps, and flashcard-based
retrieval tasks. Gains in the spaced repetition group were statistically significant (p < 0.01),
with a large effect size (Cohen’s d = 0.85), indicating strong practical significance. This
improvement reflects students’ enhanced ability to accurately recall and apply research
methods, academic terminology, and citation conventions over time. These findings validate
the effectiveness of distributed practice in promoting durable, retrievable, and transferable
knowledge, hallmarks of sticky learning.

Table 3 — Improvement in Writing Quality through Interleaved Practice

Group Pre-Test Score Post-Test Score Improvement (%)
Interleaved Practice 75 88 18%
Control Group 76 82 8%

Quality measured through synthesis, citation accuracy, and coherence, confirming
transfer of learning through interleaving. Table 3 presents the impact of interleaved practice on
students’ academic writing performance. The interleaved practice group showed an 18%
improvement in writing quality, with scores rising from 75 to 88. In contrast, the control group
improved by only 8%, from 76 to 82. Assessment focused on students’ ability to synthesize
multiple sources, maintain citation accuracy, demonstrate rhetorical clarity, and adapt to
layered writing tasks. These tasks included mini-literature reviews, critical analysis, and
reflective commentary, requiring students to alternate between distinct but related cognitive
processes. Results were statistically significant (p < 0.05), with a large effect size (Cohen’s d =
0.81), indicating a substantial educational impact. This suggests that interleaved practice
supports not only knowledge retention but also students’ ability to flexibly apply research skills
in complex writing contexts. Findings reinforce interleaving as an effective strategy for
fostering transfer, adaptability, and deeper engagement in academic writing.

Table 4 — Correlation between Metacognitive Engagement and Writing Performance

Engagement Level Average Writing Score | Change from Baseline (%)
High (> weekly reflections, goal tracking) 85 20%
Low (sporadic engagement) 74 8%
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Table 4 illustrates the relationship between students’ metacognitive engagement and
their academic writing performance. Students with high engagement—defined as consistent
weekly reflections and active goal tracking—achieved an average writing score of 85, a 20%
improvement from baseline. In contrast, those with low or sporadic engagement showed only
an 8% improvement, with an average score of 74. A statistically significant positive correlation
was found between metacognitive engagement and writing performance (r = 0.63, p < 0.01),
indicating that students who actively reflected on their learning process and regulated their
academic behaviors were more likely to demonstrate higher levels of writing competence.
These results were derived from rubric-based assessments of final essays, as well as analysis of
student journals that provided evidence of self-regulation, planning, and reflective thinking.
Findings underscore the critical role of metacognitive strategies in fostering not only skill
development but also academic autonomy, aligning with sticky learning goals by promoting
durable, self-directed growth in research writing.

The structured integration of sticky learning strategies allowed students to progress from
isolated skills to interconnected research competencies essential for academic writing. By
systematically linking cognitive engagement with reflective practice, students not only retained
information but applied it critically in writing tasks. This was evidenced by increased rubric
scores and qualitative feedback indicating improved confidence in handling research-based
writing. The findings demonstrate that sticky learning strategies substantially enhance students'
research skills, particularly in academic writing. This outcome aligns with earlier research
emphasizing active learning, spaced repetition, and interleaved practice for improving
knowledge retention and the application of research concepts. Moreover, the results underscore
that these strategies foster an environment where students engage deeply, think critically, and
apply learned knowledge meaningfully.

The active learning strategies incorporated immersed students in research activities,
fostering critical thinking and problem-solving abilities. These results align with Freeman et
al., who demonstrated that active learning enhances student achievement across STEM
disciplines [14]. Involving students in collaborative projects, discussions, and peer reviews
facilitated deeper cognitive engagement and contributed to long-term retention of research
skills. Chi further argues that active learning permits greater interaction with content, necessary
for deeper learning processes [15]. These results underscore active learning's value in
promoting a hands-on, reflective learning process, helping students develop a nuanced
understanding of research practices.

The inclusion of spaced repetition contributed to improved retention and retrieval of
research methods, supporting findings by Roediger and Butler, who reported that spaced
learning enhances memory by allowing the brain time to consolidate knowledge [16]. This
strategy proved useful where retention and recall are paramount for academic success. In
research writing, spaced repetition allowed students to recall and apply methodological
concepts effectively, leading to better writing outcomes. The distributed practice helped
students reinforce their understanding of research methods over time, leading to deeper mastery
of skills for effective academic writing.

Interleaved practice, mixing different types of learning tasks, contributed to skill
development. Kang suggested that interleaving is particularly effective in complex learning
environments, enabling students to differentiate between various tasks and fostering flexible
understanding. This study supports Kang’s findings by demonstrating how interleaved practice
helped students apply research skills in diverse contexts, contributing to interdisciplinary
research and stronger academic writing [17]. Kornell and Bjork indicated that interleaving leads
to better understanding and retention, especially when tasks are cognitively demanding. This
approach prepares students for academic challenges and equips them with adaptability for
applying skills across disciplines [18].
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Metacognitive strategies were pivotal in improving students' research skills. Techniques
like self-assessment, reflection, and goal-setting empowered students to evaluate their learning,
recognize gaps, and refine research methods. Schraw highlighted the connection between
metacognitive awareness and enhanced academic performance, noting it encourages students
to analyze thought processes and cultivate effective study habits. Zimmerman underscored the
significance of self-regulation in achieving academic success [19] reflective approaches to
research, contributing to better academic writing outcomes. They became more aware of
strengths and weaknesses, employing effective strategies to overcome challenges.

Beyond cognitive gains, sticky learning strategies fostered increased engagement and
motivation. Research by Pintrich suggests that motivation and cognitive engagement are
intertwined, with engaged students achieving higher academic outcomes [20]. This study adds
to that evidence, as students utilizing sticky learning strategies reported higher engagement
levels, translating into better academic performance in research-related tasks.

The findings indicate that integrating sticky learning strategies into the academic
curriculum leads to lasting improvements in students' research skills and academic writing.
These strategies offer a holistic approach to learning by combining cognitive, metacognitive,
and behavioral techniques to create an environment conducive to both academic and personal
growth. The observed improvements in writing quality, citation accuracy, and critical thinking
suggest that these gains are sustained over time, as students internalize the processes and apply
them independently. The metacognitive components, in particular, equip students with self-
regulatory capabilities, enabling them to continuously monitor and refine their research and
writing practices beyond the intervention period. This self-directed learning capacity is crucial
for long-term academic success and the development of scholarly independence.

Despite the observed benefits, implementing sticky learning strategies across diverse
educational contexts presents challenges. These include the need for significant pedagogical
retooling and faculty training [21]. Adapting these strategies to large class sizes, varied student
backgrounds, and different disciplinary requirements may require flexible approaches.
Ensuring consistent application of spaced repetition, for instance, demands careful curriculum
design and technological support. Encouraging metacognitive engagement requires sustained
effort from instructors to foster a culture of reflection. Resource limitations, such as access to
specific digital tools or dedicated time for peer review sessions, can also impede full
implementation. Furthermore, assessing the long-term impact on student outcomes across
different disciplines and educational settings warrants additional investigation.

To enhance student engagement and foster long-term learning, particularly in the
development of research skills, educators are encouraged to adopt sticky learning strategies
within higher education curricula. The most effective way to achieve this is by embedding
active learning, spaced repetition, and interleaved practice directly into course content, ensuring
that these techniques are not treated as isolated “study skills” but as an integral part of the
learning process.

For such integration to be successful, faculty development plays a crucial role.
Instructors should be provided with professional training that addresses both the theoretical
foundations and the practical applications of sticky learning, equipping them to apply these
strategies with confidence in diverse teaching contexts. Technological support further
strengthens this process: digital tools such as flashcard applications can facilitate spaced
repetition, while collaborative platforms can enhance active learning and peer interaction.

Equally important is the promotion of metacognitive awareness among students. This
can be achieved by incorporating reflective journals, self-assessment checklists, and goal-
setting activities into assignments, thereby encouraging students to monitor their own learning
progress and develop stronger self-regulation skills. Assessment practices must also be aligned
with these strategies. Rather than focusing solely on knowledge recall, assessments should
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evaluate students’ ability to apply and synthesize research skills through authentic, real-world
tasks.

Finally, structured feedback mechanisms should be implemented, including both
instructor and peer feedback, to encourage iterative improvement and critical self-reflection.
Together, these measures can help create a learning environment where research skills are not
simply taught but deeply integrated, durably retained, and meaningfully applied.

Conclusion. Sticky learning strategies offer a compelling method for enhancing
students' research skills in academic writing. The integration of techniques such as active
learning, spaced repetition, interleaved practice, and metacognitive self-monitoring deepens
student engagement with the research process, improves retention of key research concepts, and
strengthens the ability to apply these skills across diverse academic contexts. This study
emphasizes that when sticky learning is strategically aligned with research skill development
in academic writing, it evolves into a powerful pedagogical tool. It empowers students to engage
effectively in independent research, critically evaluate sources, and construct well-supported
academic arguments. Moreover, embedding research skill development within subject-specific
content, rather than isolating it, offers a holistic and integrated approach to education. This
strategy addresses critiques of traditional methods and aligns with a consensus that skill
development is most effective when contextualized within the content being learned.

While this study underscores the potential of sticky learning strategies to improve
research skills, further investigation is warranted to assess their long-term impact on student
outcomes across different disciplines and educational settings. Future research should explore
how the ongoing use of sticky learning techniques influences student performance in a broader
range of research-related tasks, such as presentations, dissertations, and collaborative research
projects. Additional studies could investigate the impact of these strategies in varied educational
contexts, such as online or hybrid learning environments, where student engagement can be
more challenging to maintain. Understanding the broader applicability of these strategies would
allow educators to implement them more effectively across a range of learning scenarios. As
higher education evolves, these findings highlight the importance of innovative, research-
informed pedagogical models that equip students with essential skills to thrive in a complex
and rapidly changing academic environment. Ultimately, sticky learning strategies—
particularly when combined with active learning, metacognition, and spaced repetition—offer
a robust framework for fostering research competencies and enhancing academic writing
quality. Future studies can build on these findings to optimize these strategies and adapt them
to diverse disciplines, further advancing student learning outcomes in the academic sphere.
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AHAJIUTUKAJIBIK 3EPTTEY
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Angarna. Kazipri akaJeMUsUIbIK OpTaja 3epTTey HarblIapbiH, 9Cipece aKaJIeMHSIIbIK XKa3y

CaJIacbhlH/IA TaMBITY — CTYJCHTTEPAiH >KETICTIrl YIIiH aca MaHbI3Ibl. 3epPTTEy TEK aKnapaT KMHAyMeH
HIEKTENMeH, KaHa OlTiM KaJlbIITACTBIPYy YIUIH CBIHM Oijlay MEH CHHTE31 KaMTHIbl. TYpaKThl OKBITY
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ctpatermsiiapel (Sticky learning strategies) — OumimMIi y3ak Mep3iMre ecre cakrayra OarbITTaliFaH
WHHOBAITMSIIBIK  OIiCTEp OONBIM TaOBUTAMBI JKOHE OJlap CTYACHTTEPAiH 3epTTey HarablIapbiH
KETUTaIpyAe THIMAL Tacinmep ychiHaabl. by crparerusimap OeliceHai OKBITY, HHTEPBABAl KaiTamnay,
apajac TOKipuOe KoHe MEeTaTaHBIMJIBI €pEeKIle Ha3zapra aja OTBIPBII, 3epTTEy NPOLECiHEe TePEeHIpeK
KaTBICYFa BIKIAJ €TeI.

Ocpl MakanmaJa CHIATTAFaH TeJarorHKalblK apajacy aKaJeMUSUTBIK JKa3yNarbl 3epTTey
JAFIBUIAPBIH  KETUIAIPYTe TYPaKThl OKBITY CTPaTETUsJIAPBIHBIH ocepiH Oaramaijpl. OKbITY
OarapiaMachkiHa TYPIIi 9JIiCTep SHIi31IIiI, OJIapIbIH OLTIM/II CaKTay, ChIHU OiIay jKoHE OLTIMIII KOJIany
KaOlIeTTepiH HaMbITyAaFbl THIMIUTITI TeKcepinai. by 3epTTey THiIMII OKBITY CTpaTerusuiaphbl TypalTbl
Oap FRUIBIME €HOEKTepli TOJBIKTHIPA OTBIPHIT, YKOFaphl OiTiM Oepy JKyiHeciHaeri OKpITy TaXiprOecin
KETiAipyre OarbITTalFaH KYH/Ibl IPAKTUKAIBIK YCBIHBICTAp Oepe/ti.

3eprreyne apanac omic (mixed-methods approach) KonmaHBIIABI: CaHABIK JKOHE CallalbIK
nepexrep kuHanael. CTyAeHTTepiH 3epTTey JaFablUIapbIHIaFbl ©3repicTep alAblH alla )KoHe KeWiHTi
TECTiIep apKbUIbI OJIIIEH] T, aJ1 peduieKCHsIap, cyx0aTTap MeH cayalHaMaiap camnaiblK JepeKTep Oepai.
CTyleHTTEepIiH HOTIDKENEpiH Oaranay YIIIH CHUMATTAMAaJbIK CTATUCTHKA MEH TAaKBIPBINTHIK TaJIay
HaiajsaHbUIIbL.

Hortmwxkenep TypakThl OKBITY CTpaTeTUSsJIAPBIHBIH 3€PTTEY JaFIbLIaphIH  alTapiIbIKTal
JKaKCapPTKAHBIH KOPCETTI: TECT HOTHKEIICPIHIH, )Ka3y CalachiHbIH KOHE CTYJICHTTEP IiH OCJICeH LTI HIH
apTkanbl Oaiikanmael. CTyneHTTep OENCeHII OKBITY MEH WHTEPBaNbAl KaWTanayablH OUTIMIL ecTe
cakKTayFa )KoHe KOJIaHyFa KOMEKTECKEHIH aTarl oTTi. byst KOpBITEIHIBIIAP MYHIAH CTPAaTETHsIIaPIbI OKY
OaFmaprnamachlHA C€HTI3y 3€pTTey MAaFAbUIaphIH JKOHE aKaJeMHSUIBIK JKa3yAbl TYPaKThl TypJe
JKaKCaAPTATHIHBIH KOPCETE/Ii.

Tipek ce3aep: TYpakThl OKBITY CTpaTerHsIaphl, 3epTTey AaFAbLIaphl, aKaIeMHUSIIBIK Ka3y,
OeJiceH 1l OKBITY, MHTEPBAJIb/Il KaliTanay, apajiac Taxipuoe, MeTaTaHbIM.

CTPATETAU YCTOMUYUBOI'O OBYYEHMS KAK IEJATOr'MYECKHM MMOIX0/1 K
PA3ZBUTHUIO NCCIEJOBATEJBCKUX HABBIKOB B AKAJIEMUYECKOM ITMCBME:
HUHTEI'PUPOBAHHOE AHAJIMTUYECKOE UCCJIEJOBAHUE

Caapixosa C.A. !, PhD
Typaan K.C. !, Mmaructp Qpuionoruyeckux Hayk
CapkyJosa 7K.K. %, Maructp Qpuiiooruaeckux Hayk

T dxmiobuncruii pecuonanvuviii ynusepcumem um. K. )Kybanosa, Akmoébe, Kazaxcman
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AHHOTanus. B coBpeMeHHOM akaJleMHUYecKOM MPOCTPAHCTBE PAa3BHTHE HCCIIEIOBATENBCKUX
HaBBIKOB, OCOGGHHO B 00/1aCTH AKaJICMUYCCKOI'0 IMMUChbMa, SABJIACTCA KIIFOYEBBIM YCIIOBUEM YCIICIIHOCTHU
CTYACHTOB. MccienoBarenbckas IESTEIbHOCTh BBIXOAWT 33 paMKH HpocToro cbopa mH(OpManuu,
BKJIIOYasi KPUTUYECKOE MBILUICHUE W CHHTE3 3HAHMN IJIs MOJIyYeHMs HOBBIX BbIBOJOB. CTpareruu
ycroitunBoro ooyuenus (Sticky Learning Strategies), HanpaBieHHBIE Ha JIOJITOBPEMEHHOE COXPaHCHUE
3HaHHI>'I, MMpeaACTaBIIAIOT COGOP'I I/IHHOBaHI/IOHHI)II\/'I METOJ COBCPHICHCTBOBAHHA HCCICAOBATCILCKHUX
HaBBIKOB CTyAeHTOB. JlaHHBIH moxxox cmocoOcTByeT Oojee TiyOOKOMY BOBJICUCHHMIO B
UCCIICJIOBATEICKUI TIpoIlecC 3a CUéT aKIECHTUPOBAaHMS BHUMAaHUS Ha aKTHBHOM OOY4YCHUH,
HWHTCPBAJIbHOM ITOBTOPCHUH, qepeﬂy}omef/'lcsl IMPAKTHUKE U MCTAaKOTHUIIHH.

B HacrosimieM HCCleIOBaHUM OLICHWBAETCS BIIMSHHE CTpaTerMid YCTOWYMBOro OOy4YeHHS Ha
pasBUTHE HCCIEAOBATEIILCKMX HABBIKOB B aKaJeMHYeCKOM MNHUCbME. B yueOHBIN mpouecc ObuH
WHTETPUPOBAHBI PA3JIMYHBIE METOJIBI, YTO TO3BOJIMIIO OIICHUTHh WX 3PPEKTHBHOCTH B (POPMUPOBAHUU
HaBBIKOB 3allOMMHAHMS, KPUTHYECKOTO MBIIUICHUS M TpUMEHEHHUs 3HaHWi. PabGora wumeer
NPaKTHYECKYI0 3HAYMMOCTh, TaK KaK PaCHIMpsieT CYLIECTBYIOIIME HCCIeNOBaHUS 00 3(QPEeKTUBHBIX
NMEAArorv4€CKUX CTpaTerudaX W npeajaract myTu COBEPHICHCTBOBAHUA OGpaSOBaTeHBHI)IX IIPAaKTHK B
BBICUIEH LIKOJIE.
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Jlist ucciieioBaHus PUMEHSIICS CMEIIAHHBIA METOJ: COOMPATNCh KaK KOJIMYECTBCHHBIC, TaK H
KaueCTBeHHbIe NaHHble. CpaBHUTENBHBIN aHAJIN3 C HCIIONB30BAHWEM BXOIHBIX W HUTOTOBBIX TECTOB
MO3BOJIMJI BBISIBUTH TUHAMHKY PA3BHTHS WCCIIENOBATEIHCKUX HABBIKOB, a pe(IIeKCHBHBIC 3a/1aHUS,
WHTEPBBIO U OMPOCHI 00SCTICUMII Ka4eCTBESHHbBIE JaHHbIC. J[J1s aHaIM3a HCIIOIb30BAIMCH OMTUcaTeIbHAS
CTaTHCTHKA U TEMAaTHYECKHUIA aHAIIN3.

PesynpTathl mOKazanM, YTO CTPATETHH YCTOWYUBOTO OOYYEHHS] 3HAYMTEIHHO MOBBICHIH
HCCJIE0BATEILCKUE HABBIKY CTYICHTOB, UTO BHIPA3UJIOCh B YIIYUIIICHUU PE3YJIbTaTOB TECTOB, KAYECTBA
MUCHMEHHBIX PabOT W YPOBHS BOBJICYEHHOCTH. CTYACHTHI OTMEYAlld, YTO aKTUBHOEC OOYyYCHUE H
WHTEpBaJbHOE I[MOBTOPEHHE CIIOCOOCTBOBANM IydIIeMYy YIEpKaHUI0 W TPUMEHEHUIO 3HaHWH.
[lomydeHnHsie MaHHBIE TO3BOJSAIOT 3aKIIOYNTH, YTO WHTETPAIMA DTHUX CTPATETHi B aKaJIeMHUYECKUI
MPOIIECC CMIOCOOCTBYET YCTOMYMBOMY TOBBIIICHUIO YPOBHS UCCIICIOBATEILCKUX HABBIKOB M KaueCTBa
aKaJeMHYECKOTO MHUChMa.

KialoueBble cioBa: cTpaTermu YCTOWYMBOTO OOydYeHUS, WCCIENOBATEIbCKIE HABBIKH,
aKaJIeMHUUECKOE MUChMO, aKTHBHOE 00YYCHHUE, HHTEPBAIbHOE MIOBTOPCHHE, YSPEIYIOIIAsACS MMPAKTHKA,
METaKOTHUITHSI.
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