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Abstract

This study aims to analyze and predict students’ academic performance through linear regression
models, thereby addressing the deficiencies inherent in traditional educational assessment methods.
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A sample comprising 70 students from BI Norwegian Business School was selected, with data col-
lected on variables such as age, entrance examination scores, study time, and others. The sample was
randomly partitioned into a model construction group (Group A, n = 35) and a validation group
(Group B, n = 35). Data preprocessing encompassed cleaning, mean imputation for missing values,
and retention of outliers. Feature engineering involved encoding, standardization, SelectKBest fea-
ture selection, Ridge regression was utilized to develop predictive models for grades in Python and
Database (DB) courses. The results revealed that the Python model attained an R2 of 0.823 and a
mean squared error (MSE) of 42.36, while the DB model achieved an R2 of 0.796 and an MSE of 48.72.
Entrance examination scores and study time were identified as primary positive predictors, with age
demonstrating a weak negative correlation. Model validation, performed via paired t-tests (p > 0.05),
substantiated the models’ strong generalization capabilities. The findings indicate that academic
performance is shaped by a multifaceted interplay of factors, and this modeling approach can furnish
data-driven support for personalized instruction and early interventions. Limitations include the
modest sample size and constrained feature dimensions; prospective investigations may expand the
sample and integrate dynamic data to augment predictive precision.
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FEXE . WA BRI LA T, VR RIS, DO R BOR U 5 A T
JrE[1]e ARG E VAL R B ER T Gt R A KA, EL5E 704 2 PR 2O 22 A 22 AR B 2 7
HAAAE—E R

AT, BE TR R ALE 2 4 1 e A B, AEAE T R 0] 22 R B 5 BEORTE 1 22 A AR B Bk R 2]
AR RS S5 REARAREAT VR, TR S B T K RS2 BRI [3]. BhAh, “2AfE2)
SEAl . ARSI ST HAF 2257, G0 WA s DA 2 MEAC B 7K, X AT RERE 27
AR SRR A AR B R IR T BT FURE, Sk = S OV i 2 A A Sl b mT e T I B8 22 Pk 4],
X T IO ) 3 A R AR O AU

M FT, AERSTNT 2P 2 e R RS H(5]. TR 5T, WA GE R Lt [m] ) 2]
BLES 5 TR IR . BERLARAR[O], FERIBREEAR TN S SR ETIR (7], WA EAWT £ . KRR
S T AE R PR B RIS A i i o AR R R o Wk 5 ] AR P 2 1) R P . AEORBE TN AR By 1T, A2
RGBT 2 ST () SRR A4 2 IE S RAT LTINS,  MORFAE T REX 2 THA AR e ) S SR I A
R FHIN .

SR, BUARTFAE LR Tl gt — R R — R KB HWE T T AR AT, DR T 1
BRI RS AEPERT SO R — 2 R AR TR LB vy, (AR SR S 5 P S W AT VR 5
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2. BIEEEYHETTE
2.1. BIEFKIE

AHTFELL BI B 7 B 2 AR 9B T Xt R, SR 70 BIREA . ZREASHUBIE T 8128 G it 70 M A1 S
WRZRBTE, B IRAEA PRIEIE T B RIS DR, CASCRp Mk (Bl AR (R M S AN BRI . AERIT 7T A
W, BN E S RGN B A A ST RGN TR RIS . X S R A
MNFEREGREEA . Sl MR EEAEE), USSR SRIEAR (A5 RS SeRT 8 1 Al
SN ). FIR, 183k T SA24E4E Python 4 A2 ERFE AN K4l 2 (DB)URAE HH AU S 4 1 B, 1R el R I
BV bRAE. NIRRT SACEERE, P Bn e R e B AT B A A AR, R b BT R
Tt

2.2. BiETLALIE

TR TR RS G E, BTN R AR MR ARSI R A BB, AR, BRI R
SR AEAT[4]. RSBV . LA, BRI TN BER, BT B B (i 2 R
Giit s FEEY], BT BB A B, IR =70)F, R E B A KK .

BoE, HEATHOREYE: S WAREEF S AR, IR B, Wi

HK, §EXS Python % DB MU BHER AN (L) 5%), RAISMEIGE: LN, 3T/ 11
PERMERED, (REREATERNE . ZSENOE ] TRBCR B LA, ARG

S5 T 2k P T B RE R Z-score (MUE3) B IMZE R S (5], S TREA/N, it bufs
BBUR, (RE R RS AN T, R ONE BRI, FEEUSE ST T i AR

2.3. $HMETTE

N HE— PR TH AL A B ) TN PR RERZ AL RE S, AW FENS JRURRFHEREAT TR E TREAL T, B3
FAEHRS . SR EHEDL R FRdE . REEHAHR ARG P R B AERBCEAEE RN R, WL HILLMN
A, IR T SRR o AR TREAENL &5 5] SUS AL IR, FRAHSCHT FE R, & 4 (RFIEAL
BEAPR AR RESETT 10%~20%, Reale e A @ Em o, G ar i A2 Al R I A3

e, R EEAE R A AR B AT R A5 S I (Label Encoding), K HEHOAEEE K. %
G 7R S BT A, TR, RN ORBE T AR R S B e R . Hk, WA
ARG 5 > I 18] S B R SOt A — A AR ARG A B . BARTIT S, I R R AR 4 3 [0, 171X
8], TOAREAC M HOAIME D 0. ARfEZDN 1 A, DLEERA FIE IR BCE R SRS RS
s FREAC AL B A [ AR R M RE SR IC N B35, BB RRFE T BRI R P U AR E I, IR
WSS

3. FEFWRNBES
3.1. BIEEAFESHEX S

R FIRAIN 70 44 BI 0 F Be 2 LB A R TR, AR I I AERS R 22.2 % (bt % SD =
2.05 %, JEHl 18~26 %), FEARNIMEN AT M, HAp B G HY 51.4% (36/70), M5t 48.6%
(34/70); [EFELIBBIA N (2 65%), Hoak B H AR IE K (2 25%) S /D BOTPNFIE PN HIIX . N5
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RS A

R385 4 85.3 43(SD = 6.15), 22 I I (R FE N B35 4E N BE & 20.5 ZNsF(SD = 5.25).  Python ¥F%
G T4 55 8 73.6 43(SD = 10.25), %4 (DB)IRAE BLSH T- 273 N 68.5 73(SD = 11.85). IXUEHiiA S
THEAR N JE SR PR A T Pl 5 O SRR S FE, O TAREARLE A A & E R EBAR AR . iR
PWHE R, TR E AR AR A, IR IR R 522 0L KEEL SN S RE
RREVIAIE, #E— DU T AT A ) S AR R

FHRNRIT AR08  NAER R, AWK Pearson A0S/ M0l Python BRFE ST oot B AR &
BRI, S5 5REIR, Python B4t 5 N SR 235 IEAH K (r=0.58, p < 0.001), I N 2EREAXT g
FERRE IS A BRI TIINE; 55 SIB RIS 2535 IEAH G (r=0.45,p<0.01), R T FE5%)11E
SNV IR A% O E s SRR RIS =-0.21, p<0.05), AJHES IR T AERR 22 A 4 1E N 2 ) 7 T
I A BB ZE R . KiH, DB PRAE RS A A 0 2R, (HAH G REMEAAN FH St r=0.52,
p<0.001; “J0f[E r=0.40, p<0.01; Fikr=-0.18, p<0.05). W% | PR, KEMKELERSHAE
O FEHIRARRF, BIAMBE AT AN R R E IR R, MEREN G A& 1 5 m
BONIRES . 0 NTONFHIEEFSR 4t T 2 kds, AT B R AL & .

eAh, NHEE TR 2 LR ), AU T % B AR R 1 7 Z K Rl - (Variance Inflation Fac-
tor, VIF). 455 EIR, AT VIF HE/NT 3 CFY VIF=1.6), RUFEIEAFAE B, Wmig e
LG R (MR R . ZIZWR IR T 28U T RS e ME AR B R I AT S, R T REUK
SESGNEITPEYRN 5

NISUEBENL A M, 2 BT A AR, n =35 B A@EIAIEA, n=35)%4
FEARRHERI G bha . IR 22 e R MO AR AR ¢ IR 3EAT VAL, 5 R B R ER . NH R Mst. 2
TR DA S VR FE R G5 S B B R W38 2 R (p > 0.05), UESE T REALECR L A i0a Rk, #fifr 71
TR BEAIE (R 2 W A TG AR 2

Table 1. Results of correlation analysis between various indicators and course performance

F# 1. BEGSRERGHEXMESTER

28 5 Python 4% 5 DB B&k
r p r p
aa -0.21 0.048 -0.18 0.075
P 0.09 0.213 0.12 0.162
N SR 0.68 <0.001 0.65 <0.001
2 ) [A] 0.46 <0.001 0.42 <0.001

Tz r 24 Pearson MG R (LRI YA —FIARK R ED, p MEZFTEKT.

Table 2. Comparison of basic characteristics between Group A and Group B students (n = 70)

5% 2. A\ B WEFEERIFELLR (M =70)

TE AHMERWEE, n=35)(x+ts) BHAGERBIFH, n=35)(3ts) t P
R (D) 22.1+2.0 223+21 042  0.676
NFE RS 85.5+6.0 85.1+6.3 028  0.781
SE S R (N ) 203 +5.1 20.7+5.4 033 0.743
Python 2SR 73.9 £ 10.1 73.3+£10.4 025  0.804
DB 2R S 68.8+11.5 68.2+12.2 022  0.828

e BARCASE + bRHEZERIR . AL EEBCR ST REAS ¢ A5
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3.2. Python IRIER SRk 1% EVAHR R 43 4

BT AR AL B ANRAE TARERIEE S, K2R M R I AT R B A @ A . B R BB 2
HILR VR R, ABE TR VPl T 2 AR B AR, A B 3R B U (OLS). & [H] I (Ridge) #l
Lasso [F]VH. J@ 22 XIGIEAEE R LS, R I Ridge [IVATEFHE0LA A2 ALRE 77 R IR A . 1% 057
W FIN L2 ENATE T S5 o SREIRRIAHN 0.1), BHREMR T RHE RS 33800 KR e
P, PR U R . MRIEHLES S ST SCHR, Ridge RIS AIIE FH T/ EAR SR M m 4ER b 5,
AW T I ZCE TNATSS, e 3 PR 4Ol A XU B2 T RO B2

BFX} Python URFE RS TN, AHEFE AL | Ridge [FIAREAY . Z AL L. Python FUGifE A AL &, ##
G T NFHRSL FEANE L BB E YT RNLA TR F RS0 H AR, XA 5 TS
HT AT SelectKBest fiifeffi g, itk /AL MREMERIRER . BEAL AP A sURT Ry«

Ypion = Bo + B x (NFFHIRIEGR) + B, x (ST WF ) + By x (SERT 2 & 15 SR A1 HR)
+ 5, X(Efﬁé)+ €
Hrt, ¥, o0 FART Python BiSE, B NAREILEIA RS, e AFRZETL SRS BT T A HER
W&k, FriEid B HIIEMAIL.

FERUME BEPAL K 10 4738 X8 AIE(Cross-Validation) /7725, 45 R B n %510 R2 N 0.823, F W
TR T 29 82.3%H) Python RS . iZ48hr s T &k OLS BALH 0.765, B0k [ Ridge 1ENALHIA
Rebk. tbAh, 7E B ARG E TR ZMSE)R 42.36, H1J5RIZZE(RMSE)ZI N 6.51 (BEbR % 1) 2]
8.9%), 2 BTN A 22 4b T W HESZJG Bl N o R 224 Witk — 2B N 7R BRI BT 2 . R BIES A
(Shapiro-Wilk 236 p = 0.32 > 0.05), J&PH & 5% /7 2 (Breusch-Pagan 1% p = 0.28 > 0.05). X EEFEHrIL[AIE
SET B AE HOE O ) SE R AME,  BEA AT I A T SR AR .

B 28U A anse 3 Pos, 1RSI T hRAE R 7 0] AR A0 2R 8 o VRS AR i LU IO 6
N, S5 REIRN S H RS RN R (8 = 0.42), BEFRAEZERIIIATHTH Python 47 0.42 MR#EZ,
ST NGNS R S A 2 S R O E T . 22 ST IFRN(B = 0.28) RIS HT 2L A 1 S LR G TR FR(B = 0.25)7R &
IEFEEMA, SRIE T8 BN R AR B . AR R R (B=—0.12), FIREVR TR AR
ARIENAEFZNALIT S . 2 SEE R 8, W RISz 2 RSB, IR s s A w]
FALIK SN, AR B SRR AR R R =

Table 3. Correlation analysis results between various indicators and course performance (after standardization)

3. BIEMSREMSGHEXEITERARENLR)

RHE L RS BI85 1)

NEE RS 0.42 1E 7] (F i)
=] 0.28 iF
SHHE B RNEEHER 0.25 F I
R —0.12 117

FRAE T RSO M R I S A M 6 B, Bt fE TREACFR fE, 2R [m] U 5 () T 0 S i W 35 4 T o
BAKE, 78 A HEHEE L8 BAE RN, RMEMKRSELAEER 035 F8m 2 0.65, , Wl 1. &2 fiw.
Y5 1R ZE(MSE) N B Z) 41%. 31X —BCHEGAE T RFIE T AR AE 2R TR 7R A ) 25 21
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3.3. BUREREMRSLEEVARE 54

Sk B0 FE (DB AR RS TI AW 0 [FIRE R Ridge [AIARERY, LU TR R P ANIZ A b
fit. ZHIALL DB RAHE N R, WIMNEH RS, 2 I M AER S ek AR, X RER
fE 3% 5 1 e 9 i EL A B PR 25 . Ridge [RIAESE IE WAL AL (e = 0. 1) 2 T 748 5 17 18 78 4 5%
Ve, BiR RBG TS . AR 2OE O AR BT ST, DB IRFE AR SR H, RS2
P (LR R IS 1] BN MR, AR B FE B B R R, SRR BT AN 22 4 SRR S R

HETR TR 2 R T 23R

Yop = By + B x(NFHBLER) + B, x (3] + B, < (e BB 5Y)
+ 5, X(Eﬂx}é\)+ IS

Horr, Y, RTE DB RSt B AN RE, e ARRZETL, LFRSHAGTHET A HEER %,
it B ARAEAL .

R REVPAL 45 R oR, 10 758 ERIUER) R*MH Y 0.796, RUIREALREAE AEFEL) 79.6%(1) DB URFEAL
S8 5. ZAUE BIKT Python BLAL 0.823, (HANAETH R /K, Wt DB RFE7E N AR R 5%
SURFE B 22 3. 78 B AR b, 7R ZE(MSE) N 48.72, HJ7HRIRZ(RMSE) N 6.98 (4] i ii4ibn
HEZER) 10.2%), Tl w22 3 R 4f . SR ZE Wit — P IRAE T VB AL B BRI UEZRS 70 A0
(Shapiro-Wilk £36 p = 0.41 > 0.05), HJE 3 5 J7 % (Breusch-Pagan &5 p = 0.35 > 0.05), X 24t JLAL[H]
R EA R AR 5 0E R P . N5 G 5 ST IR UE SRS DB R i) = 22 1E ) [H 3%
AT IRERFENANAMER L, 58 RECEIRNGIT RS, &R 72 R I

% 4387 DB ST ) KRBT AE R, BIEAEARHEL R EU(B) RER . i RE(Beta).
tHE p . SR ER, NFEHRBREHIAR N R B = (Beta = 0.65, p < 0.001), &3 II— a2 m &
FHRTF DB 551 0.65 MhpitE 2 2 SJIHAEIRZ (Beta = 0.30, p = 0.001), ™ S I [R]85 TRk 0090 /2 2 = B3
RNV, AR 5 A7 A 2R (Beta = —0.10, p = 0.068), HET B E /K, (HRE R E G AT e 5l 95 1
g ZEE RS T ARAMMNE, 5 Python BEAILE B —3, {H DB MG FEREAIIR AT HIHK
TR, FREVR TS i R K .

R BRSNS B AT R2=0.796, %5 R2=0.784; F Giit&E =30.12, p<0.001, PR EE
T AR . &5 R0 T AHE AR5, Rk =1 VA 5 v e 8 G 2k i 44 AU R ARRAE , S
PEA ST Pl 2 R IR B2t T T SE R Gt

Table 4. Results of coefficient analysis for the DB performance prediction model

7% 4. DB BUEGTTUNARBY R BT EER

LR RE(B) PR PRTELL RS (Beta) t p
(&) 8.21 3.55 231 0.024
NFEEX NS 0.58 0.08 0.65 7.25 <0.001
2 ST ] 0.32 0.09 0.30 3.56 0.001
S -0.41 0.22 -0.10 -1.86 0.068

s FT Ridge A TH, BAHIGHEE: R2=0.796, H%)5 R2=0.784; F=30.12, p<0.001. p{f <0.05 XR%it
LTECN

3.4, ERITGF
NPT (32 A B JI AN SRR S ANE, AT B I B HE(n = 35N B &R Python I

DOI: 10.12677/is1.2026.101013 100 YRR


https://doi.org/10.12677/isl.2026.101013

RS A

DB WGl RS AN TE. BEE, RACXAEA t 55 (Paired Samples t-Test) AL FlIAE
HbrGHA N Z R« 1250 0E T o EdE, tHE G B p (R E K a = 0.05), LK R
Gt w2 FOAFEAE o BEAh, FNFETHEE T P34t i 40 L 22 (MAPE) RIAH 5% 2 8 (Pearson 1), LA 45 F {5
RURERE

RS RN, X Python Mg, TRIIME 5 SEPRMER t K% p=0.72>0.05; X T DB J&%i, p=0.68>
0.05, HWEFIT¥REER, KRUBIRBIEZEWZ. MAPE {H5 754 7.2% (Python)Fl 8.5% (DB),
Pearson t {H 5374 0.89 1 0.87, & R —8lk . X EEFRFRIUESE 1AL HAT R4 1) T2 e Az AL g
77, BUELE R WS EARGELERR ORI . 200U R A GUr T, B T A K, JEAEE S
BRI E R TS 0o ARIESSRI AT, B 72 A0 M Rl P — 2D d i B KR AR B T 1R B T
RS R O LASCHRFWIE R, 350 IR i 25 R 58 Y5 23 B AR AL

4. &

A AR IR AIE 1 3 TR Rl VA 2 A 2l R BT IARAR , DA BT HIRER R 225 70 44 224 Rt
A, ST NFH ARG 5 oI SR OCHRARIE, $878 2 4ED X Python e K 335 2 (DB) URAE 4 (1 25
BRI o ISR AL TRAME G VPN B S TR R, AR SEER IR IR A R TR . BRI S,
RIZNFIA FIRNFELZHRNEZLHEH, SEENAER. KEREARETRERE “N%%
WG AN B R T FE bR (R 1Ak R4 0.42~0.65), H N “2%3I0FTE” (0.28~0.30), N#EE &R+
Pt AL RE S AR S, JER A R AR E AR, 1% VAL Rk FE (Python R2 = 0.823,
MSE =42.36; DB R2 = 0.796, MSE = 48.72) FEE M. 5%, it ™ A B RIRRE TRE, $29m L pp
ROV 7, UEBA AT SRR AE 2R ) P AR

ARG

AR A E SRR TAEOCHE: ArdE b B E IR RE, KBV EIAR . RFERE . SR, iR
R, PRERE, fREmEHEE®R M 035 F+2 0.65, MSE % 41%).

BRI S SRR FE S RRREE, B0 R R R IO 5 S bR 8 63 72 e (BE XY ¢ A58 p>0.05), 2 AL R AT,
EH T IMEAR SRS .

ORI ER: NEFB R RGN [A) 2 3% TE 52, AR 55 f A 55(-0.10 £2-0.12), SR EHESS
ENTEHAREH I EFIEH.

RIRMME: AR 5 I SOR R SRAR M RO, Jd R AR TR 5 B AL, S8
R, RABE LTS AEKRE.

SRE R RE, RREFEREA N (0 =70) B ASEARUWN I47R), BREEE. RRATTFEA, INFr
fECNZENNL. TEL TS, TRERS], RIEESEMME, REIARHAF.

EE&UIH
HF A I E A TR B R 5L E BRI, TUH R
2023GB167).
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