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Modeling and Simulation of Personalized Learning Needs Prediction under MOOCs
Environment: the Perspective of System Dynamics

MOU Zhijia, WANG Weibin, LI Yuting, YAN Dahu

(Research Center for Educational Informatization, Jiangnan University, Wuxi Jiangsu 214122)

[Abstract] The prediction of personalized learning needs based on learner’s early learning performance
can further optimize learner’s learning experience and improve his participation in curriculum under the
MOOCs environment. This study takes the learner’s personalized learning needs as the research content, adopts
the system dynamics as the guiding method, and cross uses the analytic hierarchy process and nonlinear
regression analysis to determine the quantitative relationship between variables to establish a prediction model
for personalized learning needs. Finally, the simulation analysis is carried out with the data of two courses in
different languages, the changes of learners” learning needs in various aspects and the highly leveraged factors
causing the changes of learning needs are explored and verified. The research results show that the prediction
model consists of four subsystems including content, resources, process and evaluation. The model covers three
state variables, four flow variables, twenty—three auxiliary variables and twenty constants, which can accurately
predict the personalized learning needs of learners. The demand of content difficulty and evaluation standard
are the main embodiment of personalized learning needs, which are positively correlated with the total amount
of knowledge and the total amount of learning input of learners. Learning interest, demand satisfaction, and
curriculum objectives are the high leverage factors that need to be paid attention to in prediction. In different
courses, the main embodiment of the changes of learners” personalized learning needs and the high leverage
factors that need to be paid attention to are the same. However, there will be a change with the high leverage
factors” influence degree in different courses.

[Keywords] MOOCs; Personalized Learning Needs; Predictive Modeling; System Dynamies; Simulation
Analysis
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