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Figure 1 The self-regulated learning process and mechanism of students in the "One Student, One Chip" Project (Shaded areas and different
solid lines illustrate the theoretical perspectives of self-regulated learning referenced in this paper. Dotted lines represent the self-regulated
learning process of students in the "One Student, One Chip" project. Arrows indicate the direction of the learning mechanisms)
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Abstract: Understanding the learning processes and mechanisms of students in higher engineering education is of significance to
facilitate effective learning strategies, thus improving academic achievements. Drawing on the theoretical perspective of self-
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regulated learning, especially the notions of goal-setting, self-regulated strategies and self-efficacy, this article is a qualitative
study based on eight-month fieldwork on the “One student, One Chip” program, deeply describing the learning behaviors,
experiences and gains of students in engineering. In this way, students' learning mechanism will be explored. It is found that
students' goal setting has transformed from performance-orientated to mastery-oriented; meta-cognition has played crucial role in
self-regulated strategies; and the positive learning feedback has promoted students' self-efficacy, thus inspiring their internal
motivation. Specifically, this study found that under the guidance of mastery-oriented goals, individuals tend to be willing to
accept challenging tasks, value diligence and hard work, and to adopt proactive learning strategies. Throughout the learning
process, students continuously accumulate and enrich their metacognitive knowledge, experiencing both positive and negative
metacognitive experiences. These metacognitive experiences, in turn, provide students with feedback on their current cognitive
activities, which further prompts them to adopt a series of metacognitive strategies to adjust their learning behaviors. Ultimately,
guided by the mastery-oriented goal in project-based learning, students persist in independent thinking and hands-on practice.
Although they may experience some negative emotional experiences, they are able to derive a sense of accomplishment and
excitement from overcoming difficulties, and actively adopt a series of metacognitive adjustment strategies. The reason behind
this is that students continuously gain successful experiences during the learning process, which enhances their self-efficacy and
in turn sustains their intrinsic motivation for learning. This article illustrates the interactive mechanisms of vital factors
influencing students' learning behaviors and effectiveness. This is achieved through the analysis from dimensions of covert
perceptions and overt behaviors. In the learning process of the “One Student, One Chip” program, students first gain
metacognitive knowledge about the importance of learning methods such as independent thinking and hands-on practice, as well
as learning attitudes such as carefulness and perseverance. The “positive-negative-positive” metacognitive experiences that
students undergo provide them with information about their current cognitive activities, prompting them to adopt a series of
metacognitive strategies such as planning, monitoring, evaluating, and adjusting to regulate their learning behaviors. Throughout
this process, students continuously receive positive feedback from their successful experiences, forming a learning loop linked by
positive feedback from successful experiences. This manifests in the following ways.

Firstly, the positive feedback from successful experiences enhances students' self-efficacy, strengthening their intrinsic
motivation for learning, which plays a crucial role in motivating students' ultimate shift from “performance-oriented goals” to
“mastery-oriented goals” . Secondly, both “mastery-oriented goals” and self-efficacy further drive students to proactively
adopt a series of metacognitive regulation strategies. Additionally, the positive feedback from successful experiences also makes
trainees aware of the effectiveness of self-regulated learning strategies, encouraging them to maintain motivational strategies,
execute behavioral strategies, and leverage metacognitive strategies in their learning process.

The theoretical contribution of this study resides in the enrichment of the framework and application situations of self-
regulated theory through opening the black box of learning processes and mechanisms for students in engineering. Practically,
this article offers implications in three aspects: constructing educational environment, improving educational design and
strengthening educational monitoring.

Keywords: students in engineering; talents cultivation; learning mechanisms; self-regulated learning; higher engineering
education



