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Abstract

Addressing the common issues of fragmentation and mere verification in undergraduate organic
chemistry laboratories, this paper designs a supplementary, project-based integrated experiment
that uses the Friedel-Crafts acylation of anisole and the separation/characterization of its or-
tho/para positional isomers as the instructional vehicle. Within two sessions (12 class hours), stu-
dents complete a closed loop of the evidence chain—from literature search and pre-planning, through
reaction execution, TLC condition screening, flash column chromatography, rotary evaporation/sol-
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vent recovery, to spectroscopic identification and results reporting. The instructional organization
follows the principle of student autonomy first, with standardized in-class routes as a safety net,
and builds an integrated framework combining three-dimensional safety control with curriculum-
integrated ideological and political education (IPE). The project effectively reorganizes scattered
operations into verifiable and reproducible procedure sequences, promoting coordinated improve-
ment across three domains—concepts, skills and processes, and evidence—while naturally culti-
vating values such as research integrity, green responsibility, and collaborative accountability. A
quantitative scoring rubric and the required components of an “evidence package” are provided to
facilitate reuse and wider adoption.
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Table 1. Recommended classroom time allocation
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WE B #M4S% .
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Table 2. Quantitative scoring rubric for the project-based research experiment (Total Score: 100)
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(0~15 4%) i
bR ).
- © Wi, RAVIETEES © ERRGE SR © HCmikRS
A SERRRE 1. @ W UEVRIE S IEHE i B (AR L 0 3 8 FE TN S 5, 9 2B
).
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