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[ Abstract] Objective To develop a weight management knowledge assessment scale for primary and secondary
school students and evaluate its reliability and validity. Methods Literature review and Delphi expert consultation (2
rounds) were used to form the initial weight management knowledge assessment scale for primary and secondary school
students. A total of 2 611 students from the third grade of primary school to the third grade of senior high school were
selected through the convenient sampling method from primary and secondary schools in Tianjin city, Jiangsu province,
Hebei province, Hubei province, Sichuan province, and Ningxia Hui Autonomous Region to conduct a formal survey of
their weight management knowledge in April to May 2025. The critical ratio method, discrete trend method, factor
analysis method, and correlation coefficient method were employed to screen the scale items. The Cronbach's o
coefficient and intra-class correlation coefficient (ICC) were adopted to evaluate the reliability of the scale. The validity
of the scale was evaluated based on the item-level content validity index (I-CVI), scale-level content validity index
(S-CVI), exploratory factor analysis, intrinsic correlation test, average variance extracted (AVE), composite reliability
(CR), factor AVE square root, and comparison of correlation coefficients between this factor and other factors.
Results Through exploratory factor analysis, the weight management knowledge assessment scale for primary and
secondary school students was determined to include 40 items in 8 dimensions: preventive cognition, lifelong management,
monitoring and evaluation, dietary nutrition, reasonable exercise, sleep psychology, scientific weight loss, and family
action, which showed a cumulative variance contribution rate of 76.342%. The Cronbach'’s a coefficient of the total scale
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was 0.825, and that of each subscale was within the range of 0.801-0.896. The ICC was 0.833, and the ICC correlation
coefficients varied in the range of 0.811-0.882. The I-CVI of the scale items and the S-CVI were 0.851-1.000 and 0.872,
respectively. The results of confirmatory factor analysis showed that the correlation coefficients of the eight common

factors—prevention cognition, lifelong management, monitoring and evaluation, dietary nutrition, reasonable exercise,
sleep psychology, scientific weight loss, and family action—with the scale were 0.804, 0.811, 0.768, 0.702, 0.811, 0.739,
0.714, and 0.775 (all P<0.01), and the model fit well (y2 =2 681.847, CFI=0.901, TLI = 0.891, GFI = 0.869, IFI = 0.903,
NFI = 0.882, RMSEA = 0.071). The AVE and CR were in the ranges of 0.532-0.721 and 0.735-0.796, respectively. The
dimensional correlation tests of the scale all met the standard and were less than the square root of AVE, and the scale
had good validity. Conclusions The weight management knowledge assessment scale for primary and secondary school

students encompasses preventive cognition, lifelong management, monitoring and evaluation, dietary nutrition,

reasonable exercise, sleep psychology, scientific weight loss, and family action, demonstrating good reliability and

validity. It can be used to measure the weight management knowledge of primary and secondary school students in China.
[ Keywords] weight management knowledge; scale; questionnaire survey; Delphi method; primary and secondary

school students
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Table 1 Exploratory factor analysis results of the weight management knowledge assessment scale for primary and secondary

school students
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Table 1 Continued
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Fig. 1 Structural equation model of confirmatory factor analysis
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Table 2 Structural validity of the weight management knowledge assessment scale for primary and secondary school students

Y5 TR A S W T A e GHLZ ) TR L 2R Bl 2 ek AFATH)

TR A 1.000

LA 0.6322 1.000

W VT Ak 0.596 2 0.664 2 1.000

[iace=Eis 0.641 2 0.5372 0.543 1.000

LHIBH) 0.687 2 0.652 2 0.561 2 0.592 2 1.000

MR 0 2 0.5352 0.543 0.498 2 0.498 2 0.484 1.000

Rl E 0.624 2 0.605 2 0.5192 0.579 2 0.5752 0.594 2 1.000

EFATH) 0.5622 0.5172 0.481 2 0.494 2 0.492 2 0.471 2 0.5112 1.000
By 0.804 08112 0.768 2 0.702 2 08112 0.739 2 0.7142 0.775 2 1.000
7:a P<0.01.

243 BEMF(FR3) BEEWPIANM. KEFEH, R A Estimate {8 1>0.7, 3 W48 b5 25 75 &
WEIPEAG L B8 9%, S HEsh. MIROFE., Bl2E R, RPN EEREESHMRIFNMERAAR
B, EFATH S NEEN P ZA I E(AVE) TR ENE.
AF 0.532~0.721, CR /+F 0.735~0.796 . A&

F 3 N R AP R A A I 4

Table 3 Results of convergent validity testing for the weight management knowledge assessment scale for primary and secondary
school students

i Estimate CR AVE
N 0.84~0.90 0.744 0.721
LA 0.81~0.88 0.741 0.687
VA 0.79~0.87 0.735 0.671
3% 0.81~0.87 0.758 0.574
HHEE) 0.80~0.84 0.772 0.648
AR B 0.82~0.85 0.796 0.543
B E 0.83~0.88 0.762 0.607
LFATE 0.69~0.90 0.774 0.532

244 XKL XoRUZEEREY, B3R MR E RS dE, R 270 T 5T 5 i)
TR AL AR PP, R E TR A8 AVE PR (3 P<0.05), KB & R KW H A4
izg, MR, BHARE, 25T 8 MEE SR IKX DML R .

4 PN AR BRI R A X R

Table 4 Discrimination validity of the weight management knowledge assessment scale for primary and secondary school students

Yi iz TRBT AN KA o PE Al [EEER HIEH R A B R EFATH)
PN 0.721b

S 0.691 0.687®

VA 0.786 0.701 0.671b

e R 0.596 0.627 0.653 0.574 b

HHIEE) 0.647 0.712 0.621 0.651 0.648 b

M 0 T 0.799 0.633 0.581 0.573 0.574 0.543 b

B2l 0.782 0.705 0.614 0.658 0.611 0.562 0.607 b

BFATEH) 0.656 0.591 0.561 0.594 0.535 0.501 0.501 0.532b
AVEFI71R 0.818 0.723 0.709 0.693 0.659 0.621 0.614 0.606

b K 4EEAVE,
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BEZE VR N A R A LUK, 2
MOTRAEEHAE R EENRE. AR AR
] w2 AR R B B PR SR, DA A
FHOCER . [ A1 AH I 55 3 A0 350 43 44 354 A O
HONMESL, BT HR., X, AEN R =
A HAEZ A R, BRAET L K. N,
T 4% A0 I R A 25 i, e B2 i I FE g
TR o B3 28 KA S F T TA 60 2 A2 5 B, I
fli. RERE IR, G HIE S, MEIR O P, B2 R E .
FATEN 8 NYERE L 40 /2% H R RO H /s 2 A Ak
HEFMRIEN R

ERNE EAMRE R EERA RN EER
bR, A B R WS R 40 K 08 28 0k B A oS B R .
fEREE P R BN, B8RS %K1/ Cronbach’s a
AE>0.7, BRI LR ENE T HENE MM ER
150 RBESR, W RERNEE RGP, KR
JE1d Cronbach’s a &% F S E (ICC) ¥ 46 /)
SR EE ARV RRAG R, S SR
L 115 B $5>0.800, K =R B A R IG5 E.
R &R 7 T, W AL 3R B AR R 3 >0.4,
% H N A RUE IR (-CVD>0.7, T & F£KF N
HUEFEE(S-CVI/Ave)>06, EREHERE D
BRI L E>0.6, R ERMNE R, A
WF A & % N B 2UE 1-CVI=0.851. S-CVI=0.872; 45
4 30 B JE I AR R A IR - 40 B, $RE 8 MR AE AR B>
1 AL T, AT R 5 Z TTHk AN 76.342%,
I HERAA % H BT 840 H$5>0.40, % A3
N7 5 &£ MK RZE39>0.70(3) P<0.01); I61F
PER T 20 B 1 S5 M R T 0 A B 3 e, 75 DAL &
B8 B E R BARE HHER 8 NYEELN
AVE /T 0.532~0.721, CR A F 0.735~0.796; [X
53 R0 T TH R R 8 AN A AH DG MR Y IA B B 3
KF, H/NT BTt ) AVE F- 5 8 () P<0.05),
SRR ERMWE R . F, 5HMAET
T VE A ) & R A EL, 10 Chen H 263 DU3R H )L
TR B, T 0H NS R 2 S i
TE BB 8 AN 4% H 1 A ST R A4 B s DL N L 3R
(C-WBIS), H: Cronbach's o &% N 0.79, 3 I N &6
—EME N Az, (A0 2 A S IE R AT (=081,
P<0.001); A B 5 5 3% 145 250 B 3 0 3 ¢ s K
o T AN, AR AR N B BN G B, 40 A
I EIE Y, 2 E 5 T H M 5E

g L RTIR, AT Y i G 8 A4 40 4% H
[ rp /N A R B PRI B3R, EhE 64
(A X BT S8 R, e AE R
TR A /N S 2R R A FE R R 22 T (EAS T
RWAERE: B, AR P ERZBELT T

Wk BTN LB S, IXORP B R B — 5 IR
PEAE P, HED B R A, RS
% H ERMEAR A 3R 5 ST L EIR N /N
SRR, B TR A R L SRECE 2 1)
FRE, MERZEMUTEE. LK, AR EE
FEREVL W5 6 B (HE X BEET) 34T
THIRE, BRI M E /RS . 5
W25 mT LA B 3 E 11 1 SRR R A,
RN B4 X3 B, HE— 25 00 E & R {5 AL
B, AR HE B AR o B R AT BT . e, A
WA /N — BV, PR E T/
SHERE P ZEY L, BEREHUEAY
ST, JE SRR T AN AR B A SR
ISt Tt DA N2 ) e SIS R RN
BB EE.

BRETHESE AFTORBEBERT AL
R Er SRR L ENTET 2B HEL
REWMBBTELEFLTRAEHEHPHR
B, PiIFFAINEER ST, HEZHIEMRL
B,

W B AALALEZALENERAR AR
BRI A6 X
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