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Abstract

Project-based learning (PBL) in higher education is confronted with the evaluation dilemma of
overemphasizing outcomes while neglecting processes. This paper takes a total of 165 students
from the 2025 cohort of the college as research participants. By integrating multi-source data in-
cluding learning status statistics, project grouping details, assignment completion duration and at-
tendance records, a student digital profile system covering 112 fields is established. Indicators such
as learning engagement, assignment execution capacity, time awareness, classroom participation,
interactive collaboration performance, learning quality, team health and post competency are ex-
tracted from three levels: individual, team and post. A combined approach of expert weighting and
rule-based thresholds is adopted to construct student portraits, team portraits and post portraits.
Furthermore, a large language model (LLM) is introduced to generate interpretable teaching diag-
nosis and intervention suggestions based on desensitized structured indicators. The research find-
ings demonstrate that the proposed framework can identify problems undetectable by traditional
grade-based evaluation, such as weak collaborative competence, vague post responsibilities and
excessive inter-team disparities. This study provides data support for the process-oriented evalua-
tion and adaptive teaching of project-based learning.
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Figure 1. Technical route of adaptive teaching research based on student digital portfolios
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Table 1. Data sources, cleaning methods and analysis purposes
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Figure 2. Data cleaning and integration process
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Table 2. Overview of data quality after cleaning
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Table 3. Three-level indicator system of student digital profiles
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Figure 3. Four-quadrant distribution of team execution capacity vs. project quality
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Figure 4. Student profile types and role competency results
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