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(REHE: KigE B ExE)

Research on the Effects of Adaptive Learning on Learning Outcomes
of University Students:Based on a Meta-Analysis of 51 Experimental
and Quasi-experimental Studies

WANG Jingxian, ZHOU Tian, YE Tong, LUO Jianghua
( Center for Studies of Education and Psychology of Ethnic Minorities in Southwest China, Southwest University, Chongqing 400715, China)

Abstract ; Introducing the adaptive learning technology to provide personalized learning services for
university students is a crucial aspect of the digital transformation of higher education. The key issue in the
development and application of adaptive learning systems is to what extent the adaptive learning can promote
the learning outcomesof university students, and why it causes differences in their learning outcomes. While
the previous studies have synthesized evidence on the effectiveness of adaptive learning on learning outcomes
of university students, they often fail to differentiate the specific impact on different types of learning
outcomes and provide comprehensive explanations for potential moderating eftfects. Based on this, a metaa-
nalysis was conducted on experimental and quast-experimental studies published in international journals to
explore the impact of adaptive learning on cognitive and non—cognitive learning outcomes of university
students, and to examine potential moderating variables that may lead to heterogeneity in research results.
According to the strict inclusion criteria, a total of 51 studies were screened for comprehensive analysis. The
results showed that compared with nonmadaptive learning, adaptive learning had a significant moderate effect
on both cognitive learning outcomes (¢ =0. 751 ) and non—cognitive learning outcomes (g =0. 542) of
university students; a further analysis of moderating variables revealed that this effect was significantly
moderated by “adaptive goals, feedback time, and adaptive techniques” in the cognitive learning outcomes
of university students, but no significant moderating variables were found in the non-cognitive learning
outcomes of university students. It can be seen that improving product development, application, and
evaluation of adaptive learning remains a challenging task. Therefore, the development and application of
adaptive learning systems should be based on “evidence” ; organized guidance is necessary to encourage uni-
versity students’ active participation in adaptive learning activities and foster a collaborative adaptive learning
environment that synergizes human and machine capabilities; the academic research should prioritize the
analysis of multivariate effects, delve into a thorough exploration of interventions, and ensure the effective-
ness of such interventions.

Key words : adaptive learning; learning outcomes; higher education; metaanalysis
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