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Abstract

Existing literature has proved the influence of various comprehensive competences on students’ lan-
guage learning, but the degree of influence of different comprehensive competences on language
learning is still not well established. Therefore, this paper takes students from a primary school in S
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city as the research object. After measuring the six comprehensive competences (mathematical logic,
motor, visual-spatial, music, practice, and moral quality and self-management) and three language
abilities (language basics, reading, and writing) of middle-grade students by the grade method, the
clustering algorithm was used to compare the influence degree, and the prediction model was set up
by the multiple regression equation. The prediction results were compared with the random forest
algorithm to verify the model’s reliability. Finally, it was found that mathematical logic had the most
obvious influence on language basics and reading, with regression coefficients of 0.7622 and 0.6651
respectively, and spatial vision and practical skills had a positive influence on the language basics
(regression coefficient of 0.1391) and negative influence (regression coefficient of —-0.1199) respec-
tively. Music, moral quality, self-management and reading were all positively correlated, and the cor-
relation between music (regression coefficient of 0.2396) and reading was greater than that between
moral quality and self-management (regression coefficient of 0.1966). Language basics, reading and
writing are all positively correlated, and the impact of reading (regression coefficient is 0.6452) on
writing is greater than that of language basics (regression coefficient is 0.1871). A comprehensive
competence influence system on language learning can be obtained, so as to better guide students in
language learning.
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Table 1. Corresponding performance and weighting of comprehensive quality competence
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Table 2. Corresponding performance and weighting of language proficiency
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B3k 1. K-means B3

i\ . K:number of clusters, D = {d1,d2,......dn}:a data set

it K clusters: C={C1, C2,..., CK}

: centre=initClusterCenter(K)

while centre does not change do
C=assignPoint2Center(D,centre)
centre=reComputeClusterCenter(C)

end while

return C
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FVRFAE KA EE M, T BEAR 7 3k 0045 1) XU [16]

BEATLAR AR (0 T30 43 R R AN T 5 B B o FEVNZRI B, BEALARAMRE A bootstrap SRAE M A I 255
P R Z AR )T INARBHE SRR N R 2 DA F SR FETRII B, BENLAR MK 338 2 >
SRR (0 TN 5 SR O 15 2 e R 1 45 3

BEHLARMR 1) DA 20 R R «

BOE 2. BEALAR#ATUN

¥\ training dataset D, number of trees N_tree, number of features max_features
%y 4 Random Forest Model
Fori=1to N_tree.
Randomly select a subset of samples D_i from D (with put-back sampling)
Randomly select max_features from the feature set
Construct a decision tree T_i using D_i and selected features
End For
Return Random Forest Model {T_1, T_2, ..., T_N_tree}
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Figure 1. Distribution diagram of student abilities in the relational analysis data sample
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Figure 2. Distribution diagram of student abilities in the validation data sample

B 2 WiEEHARFEERENSHE

3.2. K-Means B4
AT HIFHWERE S 5HAEEER IR, oRBER. Wik, SE=ZTUESR S5 E 663

1T K-means B3 # .
B, AR REBE S e = ME SRR T S AT BRI R L AN
I 3 arbrarsn, JEah. Pt SESHEANTRE DRI E SN 58 30 7. 3. Bk, iEH

DOI: 10.12677/5a.2024.134147 1473 Gt 5 N


https://doi.org/10.12677/sa.2024.134147

AR EF

FHREREL 2T R, AR RERITE 3 Pir.

025
02
015
A
g
2“?\3 0.1
0.05
ol . ; ; ; ; ; ;
2 3 4 5 6 7 8 9
R LN
@ ST} e [57] {52 HiE

Figure 3. Line graph of the silhouette coefficient of language proficiency and com-
prehensive competence
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Figure 4. Clustered radar charts of language basics, reading, writing, and the six competencies:
(a) Clustered radar chart of language basics and six competencies; (b) Clustered radar chart of
reading and six competencies; (c) Clustered radar chart of writing and six competencies
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Table4. Regression analysis of language basics and comprehensive competences
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AR EPEES FRUEIR ) .
A (Coef) (std. Erm) t-test p-value R R2 %5
WA 0.3467 0.101 3.419 <0.001
BT 0.7622 0.043 17.813 <0.001
o 0.589 0.585
AL 2 (8] 0.1391 0.041 3.433 <0.001
SEERH RE -0.1199 0.035 -3.428 <0.001
n =269 R2 =0.589 R? =0.585 6 =0576 d.f=265

ZIE T R U E R E(R?) My 0.589, HLARE S vk ZECk 0.585, HULFILABEE, ZIRH5FE6E
M—EFRE R S = IURE SO R . @ M B 7 22 BOAUE FT DA BB AR D) R R
EWIEAH R R, MO [ RE AR A —E MIEAH GG R, 1 SE B H: BE B8 70 A BERIZ7E — 2 1 Al
KRR, ERBERGHERNSE KB ik, AT AR R — KT8 5 BRI 8.

y =0.3467 + 0.7622 x ¥FLZHAE /1 +0.1391 x 2 MAAE S — 0.1199 x SZEEFTAERE (6)

2) S5 7NTURe Sy 1 el VA 2
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Table 5. Regression analysis of reading and comprehensive competence
5. LS5 EERRMEIYIDHR

EVEES ¢ hrifER

ARE- _ R 2 22 £
A (Coef) (std. Erm) t-test p-value R R2 %5
T 0.1574 0.134 1.175 <0.001
pigLibe s 0.6858 0.057 11.991 <0.001
0.512 0.506
FiR 0.2396 0.049 4.844 <0.001
BHEES A RE A 0.1966 0.046 4.275 <0.001
n =269 R?=0.512 R? =0.509 & =0.744 d.f=265

M 2 BRI A9, 2% [T 05 FE A R R B(R?) 9 0.512, A5 Kbk € 2509 0.506, Hita] LLisi i,
2B AR R I\ — R B B S = TR I OC R e BB T I 5 22 REOT MR R, O
e AR A I IEAEROR R, & ARAE ) EAER S BIRE BRE /) 5 AR — € M IEAH G K R
PNIF A SO T E S WEIVE DL

y =0.1574 + 0.6858 x A(FZIRAE S +0.2396 x HIRAES) +0.1966 x EMER 5 HWE BB (7)

3) 515 AR B 5 A B 05

TEXT SR BE )15 HARZN TR SR AR, 45 3 [BDE 77 B A PUE RE(RYIH 0.359, AKEEA BUBRRES
iR 1 5 51ERE IR R, (HRARATVR DL 15 5 SIER A — BN R R, TRIEBMEEMESHE
Tl ) i g el AR 2R, A9 B 45 R 6 P
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Table 6. Regression analysis of writing with language basics and reading
7 6. SIESEMFIFIZMEYISHT

_- 1 5 5 R

(Coef) (Std. Ern) t-test p-value R2 R2 ¥ 5
i 0.5486 0.100 5.494 <0.001
Senih 0.1871 0.064 2.933 0.004 0.566 0.562
5] 152 0.6452 0.054 11.998 <0.001
n = 269 R2 = 0.566 R? =0.562 & =0.706 d.f= 266

M g5 TS, 12 8] )5 7 R ek R B(R?) M 0.566, H.iR % 5 v & RECA 0.562, kAl LI,
ZENETT AR I — e REE B RS AR SRR B Re S OC R . B i B 07 22 R EO p A W] BAAS
B, PERAMEEAZENEMRKR, Bt SE5EFAEERNIEMIGK R BT R R IR
OB SEEREREA G, M AEEE . R, EEREAAREEA R, XE5RESF
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FEHAN [ 155 (4 5] 5 7 A

y =0.5486 + 0.1871 x F:fil +0.6452 x [5ii: (8)
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BEHLAR MO — AR RN 2 2T ik, B R A XS RAE AN 5 (B ANBURE . RENS Al THRAE AR 3 22
U LA BE S IR R i, BRI g T IR UERE Y . (R, FRATHE BEHUARMR S04 g S A A L ATk
IR R

FATIAAE L HL 40 DA AN TINREAS, WCERARATT 25 IURE o ks . P BENLARMR AN 2L (AL 5
(Il R R AT TN . A3 BRI EE R A 7 R .

Table 7. Comparison of prediction accuracy between random forest and regression models

= 7. BEALARAK S [ Y3AR B FTUN i BE L3

Jiik BLRih g S T A I 15 B 7 FAUI VEE 5 1 RE ) TR A
BEALARA 90.0%™ 75.0%" 70.0%™
=] R (RE AK) 80.0% 72.5% 70.0%™
[l (P 75 S 4%) 82.1% 66.7% 77.8%"
1A (R 2 25 4%) 80.0% 83.3%" 75.0%"
AR (— A ) 100.0%" 55.6% 50.0%
AR (S 25 %) 33.3% 100.0%" 50.0%

T TRORPIRITE R A, TROR A AR o T REALARAR )

MR LA Y, BEALARARAE BAR T b A HE 5, TR Be v i Il A B A 5 1 i 7 _E R
A, FEHA . BB RE I TN HER R, BONIRITRENLARMAS IR PRI SR . A7 4007 2 Jelml A 45
R KBTI BENLARMR 3L Atk 5 71 45 RANH 2 Je A A 45 2 Z RO . o, [l AR AR AE — R S
T b I 9 100%, (HRAERM. RIF. kg = AR BRI JRBE IR — B 224 Frat
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BLRE ST TRINGE b, et R BRI AR e 2, TR 28 40 47y 83.3%6 1 100%, L J5 A2 P it b F-
B R ) 2 A B BB AR AL T A KO, IF ELIB AR A 1 55 B BB R, R B AT
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YIS A AT 2 TE U G 7 TR TE 4R 2 B R E S 2 5] 5 4 A BIRAS 110

KF. HETHEE RENE AN 72 BWH7E, UEW: 1) ZRa R unt 22 AR 1 & 5 o) U HR SRRt AT B A7 oK
HEEMREEA; 2) A GAERE ) AIERIA B B A %

4.1 BEBPEENSESFES

HARRE, (EANTLEERET, BB ERE I 2 AE S = I MER SOV R, 5254 1L fli(coef =
0.7622) LA % i) 52 (coef = 0.6858)#f £ MR 2 I IEAHSGOC R, T BEAEAI B 52 X 5 5/ BBLEA KR, 770
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