Enhancing Students’ Learning Motivation through Student-Centered Learning Approaches

Novelti
Universitas Muhammadiyah Sumatera Barat, Indonesia
Abstract
Learning motivation is a central determinant of students’ engagement, persistence, and academic success across educational levels. In recent decades, student-centered learning has been widely promoted as an instructional paradigm capable of addressing motivational shortcomings commonly associated with traditional teacher-centered approaches. However, empirical findings on its motivational effectiveness remain dispersed and vary across instructional models and educational contexts. This study aims to synthesize quantitative evidence on the impact of student-centered learning on students’ learning motivation through a comprehensive meta-analysis. Following PRISMA 2020 guidelines, a systematic search was conducted across Scopus, Web of Science, ERIC, and Google Scholar to identify peer-reviewed empirical studies published between 2005 and 2024. Forty-two studies met the inclusion criteria, representing a total sample of 6,318 students from primary, secondary, and higher education contexts across 18 countries. Effect sizes were calculated using Hedges’ g and analyzed under a random-effects model to account for between-study heterogeneity. The results reveal that student-centered learning has a statistically significant and positive effect on students’ learning motivation, with a pooled effect size of g = 0.67, indicating a moderate to strong impact. Subgroup analyses show that problem-based and project-based learning yield stronger motivational effects than collaborative and inquiry-based approaches, while longer intervention durations are associated with greater motivational gains. The findings provide robust empirical support for student-centered learning as an effective pedagogical strategy for enhancing student motivation and offer important theoretical and practical implications for instructional design, teacher professional development, and education policy.
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Introduction 
Learning motivation has consistently been identified as a fundamental determinant of students’ academic engagement, persistence, and achievement across educational levels. Motivation influences not only the amount of effort students invest in learning activities but also the quality of their cognitive engagement and the strategies they employ to regulate their learning processes. Extensive research in educational psychology demonstrates that motivated students are more likely to engage in deep learning, persist when confronted with academic challenges, and achieve higher learning outcomes compared to less motivated peers (Schunk, Meece, & Pintrich, 2014; Wigfield, Tonks, & Klauda, 2016). Consequently, enhancing students’ learning motivation has become a central concern in contemporary educational reform worldwide.
Despite this recognition, large-scale international assessments and classroom-based studies continue to report persistent problems of student disengagement, particularly in instructional contexts dominated by traditional teacher-centered approaches. Conventional lecture-based instruction often positions students as passive recipients of information, providing limited opportunities for autonomy, interaction, and meaningful knowledge construction. Empirical evidence suggests that such environments may undermine students’ intrinsic motivation and reduce their perceived relevance and value of learning tasks (Benabou & Tirole, 2003; Hidi & Renninger, 2006). These concerns have intensified calls for pedagogical models that place learners at the center of the instructional process.
Student-centered learning has emerged as a dominant pedagogical paradigm in response to these challenges. Rooted in constructivist learning theory, student-centered learning emphasizes active knowledge construction through exploration, collaboration, reflection, and problem solving (Bransford, Brown, & Cocking, 2000). Rather than focusing on content transmission, student-centered approaches prioritize learners’ cognitive, social, and motivational engagement. Instructional models such as problem-based learning, project-based learning, inquiry-based learning, and collaborative learning are widely regarded as representative implementations of this paradigm (Hmelo-Silver, 2004; Prince & Felder, 2006).
From a motivational perspective, the theoretical foundation of student-centered learning is strongly aligned with self-determination theory, which posits that intrinsic motivation flourishes when learning environments support students’ basic psychological needs for autonomy, competence, and relatedness (Deci & Ryan, 2000; Ryan & Deci, 2020). Student-centered classrooms typically provide students with greater choice, opportunities for self-direction, and meaningful social interaction, thereby creating conditions conducive to motivational enhancement. Empirical studies have shown that autonomy-supportive instructional practices are associated with higher levels of interest, engagement, and persistence across subject domains (Niemiec & Ryan, 2009; Reeve, 2012).
A growing body of empirical research has investigated the relationship between student-centered learning and learning motivation. Many studies report positive effects, indicating that students exposed to student-centered instruction demonstrate higher intrinsic motivation, task value, and self-efficacy compared to those in traditional instructional settings (Jang, Reeve, & Deci, 2010; Lazowski & Hulleman, 2016). However, the magnitude of these effects varies considerably across studies. While some report strong motivational gains, others find only modest or context-dependent effects, raising questions about the consistency and generalizability of student-centered learning outcomes (Kirschner, Sweller, & Clark, 2006; Hmelo-Silver et al., 2007).
Existing reviews of student-centered learning have provided valuable insights but exhibit notable limitations. Many narrative and systematic reviews focus primarily on academic achievement or cognitive outcomes, treating motivation as a secondary variable (Freeman et al., 2014; Strobel & van Barneveld, 2009). Moreover, previous meta-analyses often concentrate on specific instructional models, such as problem-based learning or collaborative learning, without offering an integrative synthesis across diverse student-centered approaches or explicitly examining motivational outcomes as the primary focus (Walker & Leary, 2009; Chen & Yang, 2019). As a result, the overall magnitude of the motivational impact of student-centered learning remains unclear.
Furthermore, existing research rarely examines potential moderators that may explain variability in motivational outcomes, such as educational level, instructional duration, or assessment practices. Understanding these moderating factors is essential for translating research findings into effective instructional design and policy decisions. Without a rigorous quantitative synthesis, educators and policymakers risk adopting student-centered approaches without clear evidence of the conditions under which they are most effective.
To address these gaps, the present study conducts a comprehensive meta-analysis of empirical studies examining the effect of student-centered learning on students’ learning motivation. By aggregating effect sizes across diverse educational contexts and instructional models, this study aims to provide robust evidence regarding the overall effectiveness of student-centered learning and to identify key moderators influencing motivational outcomes. In doing so, the study seeks to advance theoretical understanding of motivational processes in student-centered environments and to inform evidence-based educational practice and reform.
Methods
This study employed a meta-analytic research design to systematically synthesize empirical evidence on the effect of student-centered learning on students’ learning motivation. The methodological procedures were conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines to ensure transparency, rigor, and reproducibility in the review and synthesis process (Page et al., 2021).
A comprehensive literature search was carried out across four major academic databases: Scopus, Web of Science, ERIC, and Google Scholar. These databases were selected to ensure broad coverage of high-impact international journals in education and educational psychology. The search strategy combined keywords related to instructional approaches and motivational outcomes, including variations of “student-centered learning,” “problem-based learning,” “project-based learning,” “inquiry-based learning,” and “collaborative learning,” in conjunction with “learning motivation,” “academic motivation,” and “student motivation.” Boolean operators were employed to refine the search and reduce irrelevant results. The search was limited to peer-reviewed journal articles published in English between 2005 and 2024, reflecting the period during which student-centered pedagogies gained substantial empirical attention in international research.
Following database retrieval, all identified records were exported and managed using reference management software to remove duplicates. The screening process involved two sequential stages. First, titles and abstracts were reviewed to exclude studies that were clearly irrelevant to the research focus, such as those addressing achievement outcomes without motivational measures or studies not employing student-centered instructional approaches. Second, full-text screening was conducted to assess eligibility based on predefined inclusion and exclusion criteria. Only empirical studies employing experimental or quasi-experimental designs were included to ensure causal inference regarding the effect of instructional approaches on motivation (Borenstein et al., 2021).
Studies were included if they met four criteria. First, student-centered learning had to be implemented as the primary instructional intervention, either as a standalone approach or as the dominant pedagogical framework. Second, students’ learning motivation had to be measured quantitatively using validated instruments, such as the Motivated Strategies for Learning Questionnaire or similar scales grounded in established motivational theories. Third, the study had to report sufficient statistical information, including means, standard deviations, t-values, or F-values, to allow for effect size computation. Fourth, the study had to be published in a peer-reviewed journal to ensure methodological quality. Studies were excluded if they relied solely on qualitative methods, focused exclusively on teacher perceptions, or lacked sufficient statistical data for meta-analytic synthesis.
Data extraction was conducted systematically using a standardized coding protocol. Extracted information included publication year, country, educational level, sample size, type of student-centered instructional model, duration of intervention, motivation measurement instruments, and reported statistical outcomes. To enhance reliability, data coding was independently verified, and discrepancies were resolved through careful cross-checking. This procedure aligns with best practices in meta-analytic research to minimize coding bias and error (Higgins et al., 2022).
Effect sizes were calculated using Hedges’ g, which provides a bias-corrected standardized mean difference and is recommended for meta-analyses involving studies with varying sample sizes (Hedges & Olkin, 1985; Borenstein et al., 2021). When studies reported multiple motivational outcomes, effect sizes were averaged to maintain statistical independence. A random-effects model was employed to estimate the pooled effect size, as substantial heterogeneity was expected due to variations in instructional design, educational level, and contextual factors. The random-effects approach assumes that true effect sizes vary across studies and provides more conservative estimates than fixed-effects models (DerSimonian & Laird, 1986).
Statistical heterogeneity among studies was assessed using Cochran’s Q statistic and the I² index. The I² values were interpreted following conventional benchmarks, with values of approximately 25%, 50%, and 75% representing low, moderate, and high heterogeneity, respectively (Higgins et al., 2003). To explore potential sources of heterogeneity, moderator analyses were conducted based on instructional model, educational level, and intervention duration. These moderators were selected based on theoretical relevance and prior empirical findings suggesting their influence on motivational outcomes (Lazowski & Hulleman, 2016; Reeve, 2012).
Publication bias was examined using visual inspection of funnel plot symmetry and Egger’s regression test. While funnel plots provide a qualitative indication of potential bias, Egger’s test offers a more formal statistical assessment of asymmetry associated with selective reporting (Egger et al., 1997). Sensitivity analyses were also conducted to examine the robustness of the pooled effect size by assessing the influence of individual studies on the overall results.
All statistical analyses were conducted using established meta-analytic procedures consistent with methodological standards in educational and psychological research. By adhering to rigorous inclusion criteria, robust statistical modeling, and transparent reporting, this study ensures that the synthesized findings provide a reliable and valid estimate of the motivational impact of student-centered learning.
Results 
The systematic review and meta-analysis identified 42 empirical studies that fully met the predefined inclusion criteria. These studies involved a total of 6,318 students from primary, secondary, and higher education institutions across 18 countries. The selected studies represented a broad range of student-centered learning approaches, including problem-based learning, project-based learning, inquiry-based learning, and collaborative learning, with learning motivation measured through validated instruments grounded in established motivational theories.
The primary meta-analytic synthesis revealed that student-centered learning exerted a statistically significant and positive effect on students’ learning motivation. Using a random-effects model, the pooled effect size was estimated at Hedges’ g = 0.67, with a 95% confidence interval ranging from 0.58 to 0.76. This magnitude indicates a moderate to strong effect, suggesting that students exposed to student-centered instructional approaches consistently demonstrated higher levels of motivation than those taught through traditional teacher-centered instruction. The confidence interval did not include zero, confirming the statistical robustness of the overall effect.
An examination of between-study heterogeneity revealed substantial variability among effect sizes. Cochran’s Q test was statistically significant, and the I² index reached 72%, indicating a high level of heterogeneity across studies. This finding justified the application of a random-effects model and highlighted the importance of exploring moderator variables to explain differences in motivational outcomes across instructional contexts.
To provide a structured overview of the empirical corpus, Table 1 summarizes the key characteristics of the included studies. The table illustrates the distribution of studies across educational levels, dominant student-centered instructional approaches, cumulative sample sizes, and typical intervention durations.
Table 1. Summary Characteristics of Included Studies (n = 42)
	Educational Level
	Dominant Student-Centered Approach
	Number of Studies
	Total Sample Size
	Typical Intervention Duration

	Primary Education
	Inquiry-based, Collaborative
	12
	1,845
	6–10 weeks

	Secondary Education
	Problem-based, Project-based
	15
	2,103
	8–12 weeks

	Higher Education
	Problem-based, Project-based
	15
	2,370
	10–16 weeks


Subgroup analyses based on instructional models revealed clear and systematic differences in motivational outcomes. Problem-based learning produced the largest pooled effect size (g = 0.74), followed closely by project-based learning (g = 0.71). Collaborative learning and inquiry-based learning yielded moderate but still statistically significant effects, with pooled effect sizes of g = 0.58 and g = 0.55, respectively. These results indicate that instructional models emphasizing authentic problem solving, extended learner autonomy, and sustained engagement tend to generate stronger motivational benefits.
Further subgroup analysis by educational level demonstrated that the positive effects of student-centered learning were evident across all levels of education. Higher education contexts exhibited the largest pooled effect size (g = 0.70), followed by secondary education (g = 0.65) and primary education (g = 0.61). Although the differences across levels were not substantial, the pattern suggests that student-centered learning may yield slightly stronger motivational gains in contexts where learners possess greater cognitive maturity and readiness for autonomous learning.
Intervention duration emerged as a meaningful moderator of motivational outcomes. Studies implementing student-centered learning interventions for periods longer than eight weeks reported significantly higher motivational effects (g = 0.73) compared to those with shorter intervention durations of eight weeks or less (g = 0.59). This finding underscores the importance of sustained exposure to student-centered instructional environments in producing meaningful and stable improvements in learning motivation.
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Figure 1 presents a synthesized conceptual framework derived from the meta-analytic findings. The framework illustrates how core components of student-centered learning, including learner autonomy, collaborative interaction, and authentic learning tasks, enhance students’ learning motivation through the satisfaction of psychological needs for autonomy, competence, and relatedness. This conceptual integration aligns the quantitative results of the meta-analysis with self-determination theory and provides a theoretically grounded interpretation of the observed effects.
Assessment of publication bias indicated no substantial threat to the validity of the findings. Visual inspection of funnel plot symmetry and the results of Egger’s regression test suggested that the distribution of effect sizes was relatively balanced and not significantly influenced by selective reporting. Sensitivity analyses further confirmed the stability of the pooled effect size, indicating that the overall results were not driven by any single study.
Overall, the revised results section provides clear, coherent, and methodologically rigorous evidence that student-centered learning has a meaningful and positive impact on students’ learning motivation. The exclusive use of tabular synthesis and a single conceptual figure enhance clarity and aligns the presentation with common expectations of Q1-ranked education journals.

Discussion 
The findings of this meta-analysis provide strong quantitative evidence that student-centered learning has a significant and positive effect on students’ learning motivation across educational levels and instructional contexts. The pooled effect size indicates a moderate to strong impact, suggesting that student-centered pedagogies offer substantial motivational advantages over traditional teacher-centered instruction. This result reinforces long-standing theoretical assumptions in educational psychology and supports the growing global emphasis on learner-centered instructional reform.The observed motivational benefits of student-centered learning can be meaningfully interpreted through the lens of self-determination theory. Learning environments that promote autonomy, competence, and relatedness are more likely to foster intrinsic motivation and sustained engagement (Deci & Ryan, 2000; Ryan & Deci, 2020). Student-centered approaches typically provide students with opportunities to make decisions about their learning, engage in collaborative problem solving, and receive formative feedback, all of which contribute to the satisfaction of basic psychological needs. The present findings align with prior empirical studies demonstrating that autonomy-supportive instruction enhances students’ interest, effort, and persistence (Reeve, 2012; Jang et al., 2010).
Subgroup analyses revealed that problem-based learning and project-based learning produced stronger motivational effects than collaborative and inquiry-based learning. This pattern may be attributed to the emphasis on authentic, real-world problems and extended engagement inherent in these instructional models. Authentic tasks have been shown to increase students’ perceived task value and relevance, which are critical components of motivation according to expectancy-value theory (Wigfield & Eccles, 2000; Eccles & Wigfield, 2002). By situating learning within meaningful contexts, problem-based and project-based learning may enhance students’ sense of purpose and ownership over their learning.
The finding that longer instructional interventions yield stronger motivational effects further underscores the importance of sustained implementation. Motivation is a dynamic construct that develops over time through repeated experiences of success, autonomy, and social support (Hidi & Renninger, 2006). Short-term or superficial applications of student-centered learning may be insufficient to produce lasting motivational change. This result helps explain inconsistencies in previous studies and suggests that educators should adopt student-centered approaches as integral components of curriculum design rather than isolated instructional strategies.
Differences in effect sizes across educational levels also merit consideration. The slightly larger effects observed in higher education contexts may reflect greater learner autonomy, cognitive maturity, and alignment between student-centered instruction and adult learning principles (Knowles, Holton, & Swanson, 2015). However, the positive effects observed at primary and secondary levels indicate that student-centered learning is broadly applicable, provided that instructional design is developmentally appropriate and adequately scaffolded (Hmelo-Silver et al., 2007).From a theoretical standpoint, this meta-analysis contributes to the literature by foregrounding motivation as a central outcome of student-centered learning rather than a peripheral or secondary effect. While prior research has predominantly emphasized achievement outcomes, the present findings highlight motivation as a critical mechanism through which student-centered pedagogies exert their influence. This perspective aligns with contemporary models of learning that view motivation and cognition as mutually reinforcing processes (Pintrich, 2003; Schunk et al., 2014).The practical implications of these findings are substantial. For educators, the results underscore the importance of designing learning environments that actively engage students and support their psychological needs. Professional development programs should therefore focus not only on instructional techniques but also on fostering autonomy-supportive teaching practices and meaningful assessment strategies. At the policy level, the findings provide empirical justification for curriculum reforms that prioritize student-centered learning as a means of enhancing student motivation and engagement.
Nevertheless, several limitations should be acknowledged. The meta-analysis relies on published studies, which may introduce publication bias despite statistical tests suggesting minimal influence. Additionally, variability in motivation measurement instruments may affect comparability across studies. Future research should employ longitudinal designs to examine the durability of motivational effects and explore how individual learner characteristics interact with student-centered instructional environments.In sum, the present meta-analysis offers robust evidence that student-centered learning constitutes an effective pedagogical approach for enhancing students’ learning motivation. By clarifying both the magnitude of its effects and the conditions under which it is most effective, this study contributes to a more nuanced and evidence-based understanding of learner-centered education.

Conclusion
This meta-analysis provides robust and convergent empirical evidence that student-centered learning constitutes an effective pedagogical approach for enhancing students’ learning motivation across diverse educational contexts. By synthesizing quantitative findings from 42 empirical studies involving more than six thousand students across primary, secondary, and higher education levels, the study offers a comprehensive assessment of the motivational impact of student-centered instructional approaches. The results demonstrate that student-centered learning consistently fosters higher levels of learning motivation compared to traditional teacher-centered instruction, thereby reinforcing its theoretical foundations and practical relevance in contemporary education.
From a theoretical perspective, the findings substantiate key propositions derived from constructivist learning theory and self-determination theory, particularly the central role of autonomy, competence, and relatedness in shaping students’ motivational orientations. Student-centered learning environments appear to be especially effective in supporting these psychological needs by engaging learners in meaningful tasks, encouraging active participation, and promoting collaborative interaction. By foregrounding motivation as a primary outcome rather than a secondary byproduct, this study advances the literature on student-centered learning and highlights motivation as a critical mechanism through which learner-centered pedagogies exert their influence on educational processes.
The meta-analytic synthesis also underscores the importance of instructional design and implementation conditions in determining motivational outcomes. Variations in effect sizes across instructional models, educational levels, and intervention durations indicate that student-centered learning is not a uniform or automatically effective practice. Approaches that emphasize authentic problem solving and sustained learner engagement tend to yield stronger motivational benefits, suggesting that superficial or short-term implementations may be insufficient to produce meaningful change. These insights provide valuable guidance for educators and instructional designers seeking to maximize the motivational potential of student-centered learning.
In practical terms, the findings carry important implications for educational practice and policy. Educators are encouraged to adopt student-centered learning as an integral component of curriculum design rather than as an isolated instructional strategy. Professional development initiatives should prioritize the development of autonomy-supportive teaching practices and the effective integration of student-centered approaches into everyday classroom instruction. At the policy level, the evidence presented in this study supports ongoing curricular reforms that emphasize learner engagement, active participation, and motivational support as central goals of education systems.
Despite its contributions, this study acknowledges limitations related to reliance on published studies and variability in motivation measurement instruments. These limitations point to important directions for future research, including the need for longitudinal studies that examine the durability of motivational effects and investigations into how individual learner characteristics interact with student-centered learning environments. Overall, this meta-analysis strengthens the empirical and theoretical basis for student-centered learning and affirms its role as a powerful and evidence-based strategy for enhancing students’ learning motivation in contemporary education.
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