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Exploration of the Cultivation Model for Undergraduate
Research Capability in Energy Storage Science and
Engineering
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Abstract: Against the backdrop of the "Dual Carbon" strategy and the energy transition,
energy storage science and engineering—as an emerging interdisciplinary engineering field—
places higher demands on undergraduate students' research and innovation capabilities. This
paper employs a combined approach of questionnaire surveys and semi-structured interviews
to conduct a systematic survey of 423 undergraduate students majoring in energy storage at
10 universities of varying levels nationwide. The data reveal issues such as insufficient depth
of student engagement in research training, diverse constraining factors, and a mismatch
between the training system and student needs. An analysis of these constraining factors
indicates that gaps in knowledge and skills, conflicts between time and other commitments,
and a lack of interpersonal guidance are the core barriers affecting student participation in
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research. Further analysis reveals that the root causes of these problems lie in institutional,
structural, and support-related deficiencies in the training model. To address these issues,
drawing on best practices from institutions such as Xi'an Jiaotong University, Tianjin
University, and North China Electric Power University, this paper proposes reform measures
across four dimensions: optimization of the curriculum system, enhancement of faculty

mentoring, development of practical platforms, and improvement of support mechanisms. By
integrating project-based practice, research projects, and industry-academia collaboration
throughout the entire process of cultivating research capabilities, the paper aims to provide

valuable insights for enhancing the research capabilities of undergraduate students majoring
in energy storage and for talent development in the energy storage field.
Keywords: Energy Storage Science and Engineering; Research Capabilities; Training Model;
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Figure. 1

Distribution of research participation formats among students in different grade levels: (a) Research

participation formats among first-year students; (b) Research participation formats among second-year
students; (c) Research participation formats among third-year students; (d) Research participation formats
among fourth-year students
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