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How Teachers Design Graphical Scaffolds to Support STEM Teaching Effectively:
A Meta-analysis Based on 30 Experiments and Quasi—-experimental Studies

CAI Huiying', DONG Haixia', WANG Qi?
(1.Research Center of Educational Informatization, Jiangnan University, Wuxi Jiangsu 214122;

2.School of Physical Science and Engineering, Tongji University, Shanghai 200092)

[Abstract] In the teaching of STEM courses, teachers generally cannot effectively design learning
techniques and there is a phenomenon of "no teaching or less teaching". To address these problems,
researchers in the field of learning science advocate teachers to design graphical scaffolds to effectively
intervene in the teaching of STEM courses. However, there has been no systematic research on the role of
graphical scaffolds in the teaching of STEM courses. This study uses the meta—analysis method to conduct
an in—depth analysis of 30 experimental and quasi—experimental studies focusing on the effectiveness of
the graphical scaffolds in the teaching of STEM courses in the past five years. The results indicate that the
graphical scaffolds in STEM teaching has a moderately positive effect on learners” learning. It can not only
improve learners” cognitive understanding and learning motivation, but also reduce cognitive load and
improve their spatial representation ability and problem —solving ability. The visualized information,
knowledge structure, dynamic knowledge, thinking and the graphical scaffold of learning process have
different positive effects on improving the learning effects of STEM courses. In addition, learning stages,
subjects, teaching methods and other factors will affect the effectiveness of graphical scaffolds in STEM
courses. Therefore, in order to give full play to the educational value of graphical scaffolds in STEM
courses, teachers can design graphical scaffolds consciously, individually and pertinently, so as to achieve
the goal of improving the education and teaching quality of STEM courses.

[Keywords] STEM Education; Teacher; Graphical Scaffolds; Visualization; Meta—analysis

81



