Background. Departing from an ecological perspective of learning, this study investigated the contributions of cognitive, social, and material elements in student learning in blended context to their academic performance amongst 179 Chinese sophomores majored in engineering.
Method. The cognitive elements were self-reported conceptions of learning, approaches to learning and to using online learning technologies, and perceptions of the online interactivity and online design. The social elements were measurements on students’ collaborations in the course. The material elements concerned with frequencies of students’ interaction with five online learning resources (i.e., learning materials, discussion boards, announcements and notifications, feedback, and quizzes).
Results. Correlation analyses showed that the pairwise relations between the eight cognitive elements were logically related. The cohesive conceptions of learning, surface approaches to learning, and surface approaches to using online learning technologies were also significantly associated with the course marks. For the social elements, the social work analysis based on students’ responses to with whom to collaborate generated a number of social network centrality measures, including degree, betweenness, and closeness. The degree centrality was found to be positively associated with the course marks. With regard to the material elements, students’ interaction with all the five online learning resources were positively related to the course marks.

The hierarchical regression analyses using cognitive, social, and material elements to predict course marks revealed that altogether these elements could explain 38% of variance in the course marks. While the cognitive and social elements made small and equal contributions to the academic performance, each explaining 4%; material elements made a substantial contribution to the academic performance, accounting for 30%. 
Discussion. Due to the substantial contribution made by the material elements to academic performance, efforts should be made to improve students’ interaction with online learning resources and activities.  
