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Abstract

The use of knowledge graphs in the teaching and learning process is growing in popularity as a re-
sult of the educational digitalization trend. This article used the Protégé ontology editor and Neo4j
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graph database technology to successfully create a knowledge graph for the “Pharmaceutical Sepa-
ration Engineering” course. This diagram effectively illustrates the course’s knowledge system and
significantly enhances both the effectiveness of instruction and student learning. This study effec-
tively promotes the innovation and growth of smart education by offering useful experience for the
intelligent transformation of other courses in addition to practical references for the digital trans-
formation of higher education.
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Figure 1. Construction process of knowledge graph for Pharmaceutical Separation Engineering course
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Figure 2. Hierarchical relationship of knowledge graph in the course of Pharmaceutical Separation Engineering
2. (HHANBEIRE) REMREENRRXR

2.2.2. BXEERB A

BB TRETR FH Bi-LSTM + CRF [RS8 5 N TAHZE & 177 206 R kiR st — 2D d A A o i 4
TR S AN, A EEE. SE LS. B B BB SRR FTE
BAIZ FIRRHEAL VPAS B, RN AEAT N TR AR NS 2, &8 T 750 AR RTR A

223. BMmME

AT R SR B B YL A T2 BNRAFR. FRAR . oI BbR. oI, FEARFE AR
KRBT FIRA RS R T H 3, IR PR LB RV 25 1124 70 88 TR SRR i e, AR IRFEHMS
R H LSS R AR K, ST I RIR e 22 3 E RO SRR KA N A B R TRl o 2 STHE X RS 5
RS B PROHEAT R TN o SE AR AR BEMRR AT B AR H AR BN AN R XL e
IS 2307 G RO RHSRBURLN IR Z5-F G 5. 2530k, 2751, IRIE B GIESE,  Python
SEHUAE I, 0 B R S SR ET R I R AL R

2.2.4. EZEXRNTEE

FERRIH R A Th 2 Ja, N — 58 B R R IR S SR 2 TR AR R R . TR AR
TRNFINT, FA TR SR B 1 2 R4 R85, FREANFR T /R R IR s S SEBI(LFE 1) N T &
AR AT IX — 1155, ARTFFRE T % R BB IN S (R-GCN) B AR B 3l B 2000 T 3 3l MUV AR 25 &
75k, JERSEECH 2031 A= 4.

DOI: 10.12677/ae.2025.151032 226 HHHRE


https://doi.org/10.12677/ae.2025.151032

T F

Table 1. Types of relationships between entities
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Figure 3. Partial knowledge graph of Pharmaceutical Separation Engineering course, left image shows ontograf visualization
in Protégé tool, right image shows Neo4j visualization
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Figure 4. Application model of course knowledge graph
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