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Abstract: The widespread availability of Large Language Models (LLMs) is changing how students conduct
software development exercises. This paper compares artifacts produced in an open-ended individual project-
based learning (PBL) activity in a third-year undergraduate software engineering course between 2024 and
2025. For functional size analysis, we examined artifacts from 48 consenting students in 2024 and 46 in 2025,
using LLM-assisted measurement based on the COSMIC method. For the 2025 cohort, we further explored
the relationships among basic programming proficiency measured by CFRP, functional size, and test-case
pass rates based on a common prompt scaffold. The average functional size in 2025 was approximately 3.2
times that in 2024, which is consistent with the improved LLM environment. However, CFRP scores showed
a ceiling effect, and their correlation with functional size was weak, while their correlation with test-case pass
rates was moderate. Because this study also uses LLMs for functional size measurement and test generation,
the findings should be interpreted with these measurement limitations in mind. We discuss the remaining
challenges of artifact assessment in open-ended individual PBL settings where LLM use is assumed.
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R fE 8.00 29.50 | 3.7f%
51 ML 3.75 17.75 4.7 £5%
5 3 WUSAL 13.00 41.50 | 3.2 %
e {22 7.06 17.16 | 2.41%
BRI 0.74 0.57 | 0.77 &
B ME 2 3 1.5 £%
ISPN | 38 68 1.8 £%

2025 41 DSEHE I 2024 R & ELiE LT 3.2 % (30.13
CFP) (2L, s 3.7 fI2HNL 7=, MWEE T
PR AN R E S BB 720, FoE e L7\ Welch
DtREZEH VL Z A, (59.3) = 7.54,p < 0.001 TH
D, IRED d=158 L KEho7z. ZOERENS, 2025
EEORRYIE 2024 £ X D £ K E R BERERIRE 2 FE D (6
MBI NI,
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SAEDOFEME RS &, B 1UsAL (QL) 1X3.75 225 17.75
ANE AT, 8 3oL (Q3) 1X 13.00 25 41.50
ANE 32fH TN L 2. £, ZEMREUZ 0.74 25 0.57
WIZERTLTBY, WS 2N Loz, —F
T, MEHEfRE  RREIZEM L TE Y, Mod i i X
IRLTWS

BLEM S, RQLIZDWT, 2025 £ D EYIZ 2024 4
XD EBERBES RS WVENZ R U LIRTE 3. 72
72U, ZOEEMZEL LLM MAREOWEL FFELRV
HEDOD, RERMBROER, FEEMZE, #40 LLM #IH
BEDZEZ SHEL ZRRZER L UTIEEIRTE .

4.2 RQ2: BAELHEERROBK

AEITI, 2025 FEEDTF—X %A\, CFRP THIEL /-
IR 70 o5 3 v JEME & R YEE & OB PR
Mz otrs 5. £3, #HERIHO CFRP L NIVOER % %
6 IZRT.

X 6 HYFIHBO CFRP L ~ILER (2025 R, n = 59)

AN | Lvl Lv2 Lv3 Lv4d Lvs Lv6
Lvl 2 0 0 0 0 0
Lv2 1 1 0 0 0 1
Lv3 0 1 2 1 0 1
Lv4 0 2 1 3 1 2
Lv5 0 1 1 3 1 8
Lv6 0 0 0 3 2 21

I D EIV T 59 ZIZDWT AN LR, 2a7 A
M EUZ2AE 14 4 (23.7%), 24 72 Uik 30 44 (50.8%),
ETFUFEIZ 154 (254%) Tho7z. HET VI TH
% Lve D 26 4 21 4 (80.8%) AEHE %D F L~ %
FLUTEYD, RASEI ZEDSN, T2, IEFEEDH
T0% DT S Lvs U EOBERAERIZBEL TV, L
72735 T, CFRP I3AREEIZH T 2 HMENE REE DIEEE
EUTIFERTH L/, HEIC K2 EMEL(LERIBT
IR L U TR IC AL D 5.

RIZ, CFRP &Y ORERIE S X 7 A Ml &
DOMBIZ R 7ITRT.

= 7 CFRP tRYHEZEOHBERE (2025 45)

2RI Pearson r | Spearman p
CFRP vs #t% 0.16 0.16
CFRP vs 7 A il 0.39%* 0.33%*
BEBERL vs 7 A MR 0.09 0.04
**p < 0.01

AR OFER, CFRP & BERER D BT XM EHIC A R
HENRD SN o7z (r=0.16,p = 0.29). ZDFER
&, BRI OMEERES, CFRP THIE & 5 &K 7 o
75 I VIR OEME T TIIFHTERWZ & 2R UT
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KT A ME@ERRFHMERZ R Uz, LRRT 5.

P, HEelE 7 A MEEEOHBEIX/NT o7z (Pear-
son r = 0.09, Spearman p = 0.04). Z OFEHRIK, BEY
OFELL, AT A MW T SEERV R MEERT
BEThHhEZ L2 RIBT 5,
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BRI Wz 24 fEDF A b7y — 2 ) OERAER T 1
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LS. AWETIEZ, 70 7 MZ SHIFT # 54 % AR
TEZ L THRIFESADIES DS 2MEIL 722, S48 I13EE
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