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Abstract

Efficient and harmonious teams are crucial for organizational success. The goals of a team extend
beyond task completion to include the enhancement of members’ abilities and the sustainable de-
velopment of the team. Forming a team that balances individual and collective interests is a chal-
lenge due to fairness considerations. This paper views team formation as a multi-objective discrete
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problem and proposes an optimization model that comprehensively considers task completion,
personal improvement, and group fairness. The model aims to ensure that, while meeting task ob-
jectives, there is a balance between the personal development of team members and fairness among
peers. Through optimization across six datasets, the study derives optimal team allocation strate-
gies. For task-oriented teams, a team size of 3 to 6 members is found to be the most beneficial. This
team size offers flexibility and variety, enabling task completion while providing ample opportuni-
ties for individual growth.
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Table 1. Proportions of individuals at each rank in synthetic datasets
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it A B C D
DI 24.2% 33.2% 33.8% 8.8%
D2 32.6% 37.5% 28% 1.9%
D3 37.6% 17.4% 14.8% 30.2%
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Table 2. Real dataset information statistics
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B4R N A B C D k

Cscl 400 167 154 77 2 3
MENG 400 149 209 40 2 3
MATH 355 144 120 74 17 3
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RER k=3 (LSS THRDEr, =24, r=(24,24,--,24); ARBONES R a=1, p=1; NANKEL
Heg. . =2, g =0IN; MEHAKRI=1.
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WY BRI, RS E ST T —8 IABIEME. B MLA X T ff Pz BUR) g 1] LA A 280

Hobr o Bt

oI B W B M B
(a) D1 (b) D2 (c)D3

Figure 1. Impact of increasing learning stages on objective values of medalists
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A D SEGSG s e, BN NN A2 55 H AR AIRRE 1 53 B2 ST R oK, 7 RN LB e die it
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Table 3. Comparison of objective values for different datasets

3. TRBESERERBMUER

bt ERZNZSEAQIEN X Y z
D1 0.297 1.390 66.68% 0.204
D2 0.354 1.496 46.06% 0.146
D3 0.013 1.346 93.49% 0.205

CSCI 0.385 1.576 47.70% 0.228

MENG 0.370 1.593 48.15% 0.224

MATH 0.342 1.552 54.49% 0.243

Table 4. Statistics of team formation for different datasets

* 4. TRIBESEHNNASELER

By N K B NGRS ANk TN L SN A
D1 21 2 11 5
D2 26 2 11 4
D3 17 2 13 6
CSCI 116 2 18 3
MENG 132 2 11 3
MATH 72 2 20 5
4.3. SRS
EART T, BATVEE AT RERNSE. 9024845808 0SS5, AT RBS A4y, s

SO GE R A 2 BR 1 [
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Figure 3. Impact of skill demand vector dimension variation on individual improvement and team fairness
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Figure 4. Optimization results of final objective value considering different sub-objectives
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Table 5. Impact of different parameter values on optimization results of D3
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Figure 5. Relationship between individual improvement and team fairness

5. MMRFAFRFHEAFHIXR

FEX—/N, FRATHE T T MR- AR BRI B A P Z M R . BATIE I SR RAN T HARx T
R H PRI EEERSEI. 5 E—/NHRE, AT HERR Y S Z ZEFRR, BATRHRA) T X
M E T, RESREEWIABUT SR X FFHbR Y, AT g EEN 1, o BUAENLO,
0.5,1,2,3,6, 10,20}, VAEEANMAIRFA M EZENE; X TFBis Z, BATE o [EE R 1, pHUE {0, 0.5,
1,2,3,6,10,20}, VAEEERFARAFIERIE M. =N E SRR g BRI 5, Horp SRR TR A g
JHEFFE P HRE TR INE S el LE R, S3RATCUE T MERE S 8 R 2 H bR, BB 5T L B 2
R R — B R BT, (Ha i E R AP . R XS T 25 500 A B8 R 7 BURI R ¥ D1 ORI D3, 24
a >3, MEFEIRARBCRIEA R, HIRF BRI R ER R, SEEHAR A P E LR . 4
BAVE HEBHARA TR, BEERAERUEZENL D, SERNMERFBFEIMAT, RS
KA /NEEE B XRS5 RAE K 5(b) . [ERHERERRZ, Ha=1, =01, SEHIERFARAF
P I R A R, R M AR TR T A i T A AE . X UE A 2 R DL R AN AR R R SR 2H 1 (41 A

DOI: 10.12677/mo0s.2025.142179

604 RS


https://doi.org/10.12677/mos.2025.142179

faTRE, Tk

I, XA AR 28 13 LB SR AT R 2 13 BV A 2 A A fg o P DA, R 1€ BTRA H AR L ZE VR I, 4R
N ZR S o MEEH pAEEGE KRR ST o 00 B A RFEEREMAR RIS T, B3 AT A B
PRIEIZ SR, PRAE A P8 BAT A K R

5. B4

ARSI T8 R B3 BE F7 5T+ MR 221 (0 I AL A 1) il 2 45 5 £ 70 L 0t B AV 55 H AR Y
HIPE N, BAA BRI HIB\RERS e Gt — MR 55, JFSEBLGR ARt oKt JATEEH T RE =y
RPL R, BARGAE: 1) FHIBUERIZ E LR EORBIME; 2) AN AREIRETHRORAL: 3) B
SUE SR NI e AP R JE o BATEBT Bevt 1 2 27 S B (1A G B FE AN A s mT AT g A2 A SRS
I3 AR A R A B SE B £ AT T SEIAE, A T R AR BIA A T S . BTSRRI, X T
E5 BN, wACH BN 3 2 6 A, X — AR IR 55 52 I RN, RERS T il 53 IS A
RFEAHEAR A o BeAh, AR SCE I B v 2R 7 > Bk v i A TR G A 10 AR 46 e 26 RSk s - 72
A B B AN I SR B B IBRAT TR DT B, B AIE T B A BARUBERT N 3 T B B T (AT DA RS AR R RE
M ZE . RS HERE . FORIEYERE . 7 HARE S S H I, o8 7R LR Z A4 R 1
SN WETURIL, AR S5 MERL SN, BRI o5 BT N R, JCILAE e AR 55 N SNk o3 B Ay B
Tl R SR FOR IR I NS HI BV L 2, S ECMARE IIRTH G A
TR B, (HREAR AT A BT s 38k, 5 F AR (1 40k 141 A f5e 2 R A PP B35 R, L
RIENIRTH B FRER P2, 0 5 0 VAR A4 28 7 1R 7T RE 3 BUMNMA BE /132 T AR IR B . Tl X
Sep b, BATHE— L HIN, R BAALEE RS, AU 2 H AR 2 R4 B A& 17, LU T BA A 30
R FEREEAR R RE -

AT FURE ] R B — DM 2 A7 HARB S AL i A, S8 8 F AR SR SRR AR iR A T 6 ARk
(I FEIE T LA 2 H AR AL BORE A oK 25 S8 I, ST BT 2 2 B AR 1K) MLA RGNS . 5546, 3K
ATTRORE S22 i AT 2 TC 77 5 B4 AT A RSP L BROATT B AR ), TR T PIe P i R A o 2 (41 A 41 52
T3 S I A BAUASE AT BR 1], X805 2 3 051 [ BAUASE 2 LA A 8k 4 E T TRV K 22 0 Tt AT AR DR N
FATARFE A BT BN T #y e XA E0 T e 5 b ds /N R BT BA IR 22 R R . RRTT
PO H BRI 20, R e AN AR TH KPR R 23T PR RS

SE

[1] Strnad, D. and Guid, N. (2010) A Fuzzy-Genetic Decision Support System for Project Team Formation. Applied Soft
Computing, 10, 1178-1187. https://doi.org/10.1016/j.as0¢.2009.08.032

[2] Alberola, J.M., del Val, E., Sanchez-Anguix, V., Palomares, A. and Dolores Teruel, M. (2016) An Artificial Intelligence
Tool for Heterogeneous Team Formation in the Classroom. Knowledge-Based Systems, 101, 1-14.
https://doi.org/10.1016/j.knosys.2016.02.010

[3] Yu, Y., Chen, W. and Yang, J. (2017) Team Formation in Business Process Context. 2017 IEEE 21st International
Conference on Computer Supported Cooperative Work in Design (CSCWD), Wellington, 26-28 April 2017, 73-78.
https://doi.org/10.1109/cscwd.2017.8066673

[4] Cao, A., Lan, J., Xie, X., Chen, H., Zhang, X., Zhang, H., et al. (2023) Team-Builder: Toward More Effective Lineup
Selection in Soccer. [EEE Transactions on Visualization and Computer Graphics, 29, 5178-5193.
https://doi.org/10.1109/tvcg.2022.3207147

[5] Fischer, M., Rilke, R.M. and Yurtoglu, B.B. (2023) When, and Why, Do Teams Benefit from Self-Selection? Experi-
mental Economics, 26, 749-774. https://doi.org/10.1007/s10683-023-09800-2

[6] Andrejczuk, E., Bistaffa, F., Blum, C., Rodriguez-Aguilar, J.A. and Sierra, C. (2019) Synergistic Team Composition: A
Computational Approach to Foster Diversity in Teams. Knowledge-Based Systems, 182, Article 104799.
https://doi.org/10.1016/j.knosys.2019.06.007

[71 Rubin, P.A. and Bai, L. (2015) Forming Competitively Balanced Teams. /IE Transactions, 47, 620-633.

DOI: 10.12677/mo0s.2025.142179 605 jé

m

S


https://doi.org/10.12677/mos.2025.142179
https://doi.org/10.1016/j.asoc.2009.08.032
https://doi.org/10.1016/j.knosys.2016.02.010
https://doi.org/10.1109/cscwd.2017.8066673
https://doi.org/10.1109/tvcg.2022.3207147
https://doi.org/10.1007/s10683-023-09800-2
https://doi.org/10.1016/j.knosys.2019.06.007

fATRE, T

(9]

[10]

[11]
[12]
[13]

[14]
[15]

[16]
[17]
(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

https://doi.org/10.1080/0740817x.2014.953643

Esposito, D. (1973) Homogeneous and Heterogeneous Ability Grouping: Principal Findings and Implications for Eval-
uating and Designing More Effective Educational Environments. Review of Educational Research, 43, 163-179.
https://doi.org/10.3102/00346543043002163

Sanz-Martinez, L., Er, E., Martinez-Monés, A., Dimitriadis, Y. and Bote-Lorenzo, M.L. (2019) Creating Collaborative
Groups in a MOOC: A Homogeneous Engagement Grouping Approach. Behaviour & Information Technology, 38, 1107-
1121. https://doi.org/10.1080/0144929%.2019.1571109

Salihoun, M., Guerouate, F., Berbiche, N. and Sbihi, M. (2017) How to Assist Tutors to Rebuild Groups within an ITS
by Exploiting Traces. Case of a Closed Forum. International Journal of Emerging Technologies in Learning, 12, 169-
181. https://doi.org/10.3991/ijet.v12i03.6506

FOT, PRI, ST LN A 1 DM 51 4B, THEHLTR, 2017, 40(10): 137-142,
FE, MHF. =G BT AEREEsl S S EARBEI]. g5 Hsk, 2022, 38(17): 174-178.
Murphy, P.K., Greene, J.A., Firetto, C.M., Li, M., Lobczowski, N.G., Duke, R.F., et al. (2017) Exploring the Influence

of Homogeneous versus Heterogeneous Grouping on Students’ Text-Based Discussions and Comprehension. Contem-
porary Educational Psychology, 51, 336-355. https://doi.org/10.1016/j.cedpsych.2017.09.003

X ZR. e I TS B 1 2 AR RN J5 v SERR AT A [T). dEER B K22 244R, 2012, 35(5): 95-98.

Kanika, C.S., Chakraborty, P., et al. (2023) Effect of Different Grouping Arrangements on Students’ Achievement and
Experience in Collaborative Learning Environment. Interactive Learning Environments, 31, 6366-6378.
https://doi.org/10.1080/10494820.2022.2036764

Wik, 2R, IS, WIS R RS 1N 5 SRR 7T [T]. eSS 7T SR, 2021, 40(11): 208-214.
Bz, M, S ETE C WEMELUMES IRA S EMR ). HEVL TSR, 2017, 53(16): 68-73.
Freeman, S., Eddy, S.L., McDonough, M., Smith, M.K., Okoroafor, N., Jordt, H., et al. (2014) Active Learning Increases

Student Performance in Science, Engineering, and Mathematics. Proceedings of the National Academy of Sciences, 111,
8410-8415. https://doi.org/10.1073/pnas.1319030111

Coetzee, D., Lim, S., Fox, A., Hartmann, B. and Hearst, M.A. (2015) Structuring Interactions for Large-Scale Synchro-
nous Peer Learning. Proceedings of the 18th ACM Conference on Computer Supported Cooperative Work & Social
Computing, Vancouver, 14-18 March 2015, 1139-1152. https://doi.org/10.1145/2675133.2675251

i, P, @47, LRSI BRSBTS SRS []. R E LS, 202203):
81-89.
FRYLP, AP, HMELr. 2T AR S 0 it R BB EOR EC B A )], R W4T, 2019, 39(20): 135-143.

Saleh, M., Lazonder, A.W. and Jong, T.D. (2007) Structuring Collaboration in Mixed-Ability Groups to Promote Verbal
Interaction, Learning, and Motivation of Average-Ability Students. Contemporary Educational Psychology, 32,314-331.
https://doi.org/10.1016/j.cedpsych.2006.05.001

SRIEE, AR BAIT R BN 2 AR @R A I]. THEBLS IS, 2013, 30(4): 1064-1068.

XHhg, R E, Mg, & 91T R TTHE) AT BN RIIE R LE] . — SRR R R R ] Rt
A5 X, 2023, 41(7): 122-131.

MR, sk, Hah a2, B TAE SRS FIBNGIE ——F T [N B LA 9 1E 7], R 5%t
I, 2023, 40(18): 142-150.

Bargh, J.A. and Schul, Y. (1980) On the Cognitive Benefits of Teaching. Journal of Educational Psychology, 72, 593-
604. https://doi.org/10.1037/0022-0663.72.5.593

Sheng-Xue, H. (2023) Truss Optimization with Frequency Constraints Using the Medalist Learning Algorithm. Struc-
tures, 55, 1-15. https://doi.org/10.1016/].istruc.2023.06.014

He, S. and Cui, Y. (2023) A Novel Variational Inequality Approach for Modeling the Optimal Equilibrium in Multi-
Tiered Supply Chain Networks. Supply Chain Analytics, 4, Article 100039. https://doi.org/10.1016/j.sca.2023.100039
He, S. and Cui, Y. (2023) Medalist Learning Algorithm for Configuration Optimization of Trusses. Applied Soft Com-
puting, 148, Article 110889. https://doi.org/10.1016/j.as0¢.2023.110889

Kalantzi, M., Polyzou, A. and Karypis, G. (2022) FERN: Fair Team Formation for Mutually Beneficial Collaborative
Learning. /IEEE Transactions on Learning Technologies, 15, 757-770. https://doi.org/10.1109/t1t.2022.3213635

Arthurs, N., Stenhaug, B., Karayev, S., et al. (2019) Grades Are Not Normal: Improving Exam Score Models Using the
Logit-Normal Distribution. Proceedings of the 12th International Conference on Educational Data Mining, Montréal,
2-5 July 2019, 143-150.

DOI: 10.12677/m0s.2025.142179 606 e RSE TR


https://doi.org/10.12677/mos.2025.142179
https://doi.org/10.1080/0740817x.2014.953643
https://doi.org/10.3102/00346543043002163
https://doi.org/10.1080/0144929x.2019.1571109
https://doi.org/10.3991/ijet.v12i03.6506
https://doi.org/10.1016/j.cedpsych.2017.09.003
https://doi.org/10.1080/10494820.2022.2036764
https://doi.org/10.1073/pnas.1319030111
https://doi.org/10.1145/2675133.2675251
https://doi.org/10.1016/j.cedpsych.2006.05.001
https://doi.org/10.1037/0022-0663.72.5.593
https://doi.org/10.1016/j.istruc.2023.06.014
https://doi.org/10.1016/j.sca.2023.100039
https://doi.org/10.1016/j.asoc.2023.110889
https://doi.org/10.1109/tlt.2022.3213635

faTRE, Tk

[32] Hertel, G., Kerr, N.L. and Mess¢, L.A. (2000) Motivation Gains in Performance Groups: Paradigmatic and Theoretical
Developments on the Kohler Effect. Journal of Personality and Social Psychology, 79, 580-601.
https://doi.org/10.1037/0022-3514.79.4.580

m

DOI: 10.12677/m0s.2025.142179 607 e RSE TR


https://doi.org/10.12677/mos.2025.142179
https://doi.org/10.1037/0022-3514.79.4.580

	基于奖牌学习算法的团队成员分配问题
	摘  要
	关键词
	The Team Member Allocation Problem Based on the Medalist Learning Algorithm
	Abstract
	Keywords
	1. 引言
	2. 团队组建问题的优化模型
	3. 奖牌学习算法
	3.1. 算法的基本思想
	3.2. 学习效率曲线
	3.3. 初始可行解生成方式
	3.4. 算法步骤

	4. 实验分析
	4.1. 实验数据及参数设定
	4.2. 数据分析
	4.3. 敏感性分析

	5. 总结
	参考文献

