Advances in Education #HHE/E, 2026, 16(10), 2267-2273 Hans X0
Published Online October 2026 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.16102346

RIEEIRRIZREA

% X, AXE
TRORFHEARL B, 2R B

REGEERNNERE

Weks H . 20264F9H26H; FHHEM: 20264F10H22H; KA HB: 20264F10H29H

=

BT AL RS REF B EMEER . FOOGREN TR AR E AR ERHMEZ AR R EH
BB, AICUU36ERT (HRAEEIE(WIE)) A8, W “— BRI~ HAHER. AR R IR
AL, WG - EE - Tk - A BEERANES RIE - a8 - 0IE - R FRESHADE
B, FEEXNE RS ERES. FERANMRRRIELAREE. EENEFESTuran® HE, E
W 5H £ Tk RamseyEid, KBRENEFERRERGREA, USIEELE. BASHER. B3
Fr BTSRRI FAE S AV R A, ERIGE. IR SMERIA. #H— PR UEIHE
NERERIVT - RBE - BRI PER . ERREME SR RUARER, ZBARBITELMERES
5HERERER; HEERM N RFELEEL m2E N EaR.

XA

WER®, JEHE, PREHE, PHREHE, S8R

Reform Pathways for Enhancing Graduate
Students’ Comprehensive Competencies
through an Extremal Graph Theory Course

Xing Peng, Futao Hu

School of Mathematical Sciences, Anhui University, Hefei Anhui

Received: September 26, 2026; accepted: October 22, 2026; published: October 29, 2026

Abstract

To address the high level of mathematical abstraction, difficulties in engaging with English-lan-
guage literature, and limited connections between classroom learning and research tasks in
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graduate-level extremal graph theory, this paper develops a teaching framework comprising “one
core, two chains, and four stages” for a 36 teaching hours bilingual course in Extremal Graph Theory.
With the development of research competence at its core, the framework advances two learning
chains in parallel: a mathematical cognition chain of “objects - theorems - methods - problems” and
an academic language chain of “terminology - statements - argumentation - communication”. Pro-
gressive competence development is supported through four stages: guided bilingual learning, proof
reconstruction, thematic inquiry, and presentation of outcomes. Course content is reorganized
around Turdn-type problems, regularity and removal methods, Ramsey theory, dependent random
choice, and extremal set theory. Comparing multiple proofs, paraphrasing quantified statements,
closely reading excerpts from research papers, and undertaking small-scale research tasks are in-
tegrated to develop mathematical reasoning, academic English proficiency, the creative application
of knowledge in new contexts, and collaborative communication. An assessment-feedback-reas-
sessment cycle is further established, with learning portfolios serving as the evidence base. Materi-
als from the first course offering, together with case studies of the application of course learning to
research, suggest that this approach can connect the study of classical theory with the exploration
of frontier problems. Its broader effectiveness, however, requires continued evaluation across sub-
sequent student cohorts.

Keywords

Extremal Graph Theory, Bilingual Education, Graduate Education, Research-Oriented Teaching,
Overall Competence

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1 EGER: BAEFREN “BARFEHR” @ “WREGESEDEA

WA ER AL TR E. OGS HART, EMRLE S5
T R BRI /INIAE .  JAEAE —A) fETJE SR AEPR H, BD R 2 51 A SE R R % . Mo iais . BRI
. 2SS R B . X — B SRR SRR AR . A G S TR B AR R, NS
EARSRRT A BRI R FR IS SFAEA IR e B RA, I AR LIRS H AR 2 R ) AU,
ARG GBI S TR IE RS ) SE B0 23 1A .

L TE S, 2R R S R E I O SO R R . @ B RN . HERTS . SRS L
FAF AR I VE M IE VG, ERRI TS RIS 5 3R IE; M A& RIAR IS SR oy B 1 wa g . K,
BUEHCFEAT RO P SRR AR RS SC, 1 S He i RS G B aE M AR B A ATE R 5 1B 8
SCOCHRDESE, WEE 2> 1B S NG SRS S 5% b4 B85, 2 Xk AR ER A I3 [R5 3R 15 ik 5 2
I YN ZR[ 1]

CHAE B (RUE)) & 2R A 5 B 7 19 IR 78 A2 2 0 R AS, T AT 7o, I e i+
A R AR AT AR T 2023 SEBRFTEIRIT, B 8 AMEiEL, 3t 36 2. 18 ik, HIF#Z
WIRRFHUHZ . B S5/ NHHB A7 B 50k, A SO AR &z L p A
B R B AR, MRS = AN AT ORI (0 i B O f AT B R 45 T A e E 2 4 g AT A Ak
AR AT S5 ? 0% BT . QU S A ESE R, S B 2% ST UESE 0 DAPPAR 2 X6 i 46 o] R 1] 25
P SO URFE Wit St 7245 2 o) AU R AR 2R R

DOI: 10.12677/ae.2026.16102346 2268

i
am}
K
|


https://doi.org/10.12677/ae.2026.16102346
http://creativecommons.org/licenses/by/4.0/

2. REEE A EMRENR
21, WEBERER WK - B8 - 5% -

JRH 18 178 35 Mantel jE ¥ 5 Turan EPE[2]. Erdds-Stone-Simonovits EH[3]. Szemerédi 1E NI 14 5] #
[4]- VLB, B4 MBS EEE R Turdan 2[5]. T~ 5K Turan 781, Ramsey ¢ . KHFEH %
FE[6]| A MMRAEEE &8, BARMIZEELHENE 1o SOEARIRFEAR E, MRIEH AT HEEIE: kil
SEX RARAE S, NN EIRiE; dhmkFert-#e, dhpcfh . foe e, IEMMPEEES TR, &/FIEN
G5, T ERMELR. Rk, FAFINEIEZMPTEE LR, AL 18 NEAHKHILE L.

Table 1. Competency-oriented restructuring of the 36-hour course content
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Table 2. Tasks, evidence, and attainment criteria for comprehensive competencies
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