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"Integrating Learning and Testing" Gamification Design of Online Course Resources:
Theoretical Model and Mechanism

WANG Xue, WANG Yinyu, QIAO Yufei, JIA Xinhui, NIU Yujie
(Faculty of Education, Tianjin Normal University, Tianjin 300387)

[Abstract] Game —based learning has unique advantages in stimulating learners” motivation, and
improving academic emotions. Thus, the organic integration of game—based learning with "learning" and "
testing" of online course resources is expected to improve the quality of online course resources and further
promote the digital transformation of education in China. Given this, this study constructs a theoretical
model of "integrating learning and testing" gamification design to promote online learning. On this basis,
the cognitive behaviors, learning experiences and attitudes, and learning outcomes of 120 subjects are
collected with the help of the eye tracker, an EEG device, and questionnaires. This paper deeply analyzes
the influence of non—gamification design, gamification design of "learning", of "testing" and of "integrating
learning and testing" on online learning. The results show that "learning" gamification design can make
learners more focused and relaxed, and reduce their negative emotions; "testing" gamification design can
guide learners to invest more visual cognitive processing resources, reduce internal cognitive load, and
increase the amount of learning; the "integrating learning and testing" gamification design is more
effective, which shows that learners invest more visual cognitive processing resources, reduce external
cognitive load, and improve learning satisfaction and learning quality. Correlation analysis and structural
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Research on Integrated Model of Student Engagement Based on Multidimensional
Sensor System in Virtual Reality Environment

MA Jing, JIANG Meng, DONG Yan
(1.School of Education, Zhengzhou University, Zhengzhou Henan 450001;
2.Faculty of Education, Beijing Normal University, Beijing 100875)

[Abstract] The study of student engagement model based on virtual reality technology is an important
basis for developing virtual reality hardware and resources and carrying out corresponding teaching design.
At present, the study of student engagement models for virtual reality environments has problems such as
subjective data collection, difficulty in implementing sampling, and difficulty in constructing dynamic
models, the model analysis with a single dimension and insufficient analysis of the correlation between
feature values. In order to construct a more realistic and objective dynamic model of student engagement,
this study uses distributed sensor system combining modern detection technology and virtual reality to
achieve real —time monitoring of learners” multidimensional physiological information, and analyzes the
correlation between the collected multi —parameter and multidimensional features. Aiming at three
dimensions of student engagement of emotion, cognition and behavior, modern computer and pattern
recognition techniques, such as electrophysiological signal sampling, speech feature extraction and
semantic recognition, are used as the main analysis tools to achieve the identification of emotional types
and to quantify the arousal degree and the degree of positive and negative emotions. The overlay model
and constraint model are used to analyze the cognitive and behavioral engagement by introducing speech,
semantic and reactive information. By studying the comprehensive model of student engagement in virtual
reality environment, it provides theoretical and practical support for in—depth analysis of virtual reality
teaching strategies and for models and optimization of virtual reality learning environment.

[Keywords] Virtual Reality; Student Engagement; Sensor System; Model Construction; Learning
Analytics
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equation model further find the working path of "integrating learning and testing" gamification design for
online learning. Based on the findings of this study, three recommendations are proposed to provide a
reference for the development of high —quality online course resources from a game -based learning

perspective.
[Keywords] Digital Transformation of Education; Online Course Resources; "Integrating Learning and

Testing"; Gamification Design; Online Learning
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