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Abstract

In this study, three first-level indicators and ten second-level indicators were screened by using
Fuzzy Delphi technology from the public bidding documents of Fujian Provincial government pro-
curement of goods and services, released by the Government Procurement Supervision and Ad-
ministration Office of Fujian Provincial Finance Department from July, 2017, to December, 2021.
Then DEMATEL-ANP was used to calculate the weight of the criteria and their causal relationship,
so as to provide reference contributions for bid evaluation of smart-classroom-project procure-
ment in public primary and secondary schools. This study found that the traditional Best Value
Approach ignores the “business item” and over-trusts the “technical parameters” provided by
manufacturers. The bid specialists believe that the weight values of the three first-level indicators
should be similar, and the criteria of the matching degree of technical parameters and the overall
technical scheme are attached of the most important while the criteria of the manufacturer’s ex-
perience with past projects and docking with Fujian Province education resources public service
platform are highly ignored. Therefore, the following three improvement measures might be con-
sidered and implemented, which are: 1) To strengthen the government supervision of the inspec-
tion and appraisal business of educational informatization products to comprehensively construct
a clean supervision system of smart classroom inspection; 2) To abandon the traditional practice
that the education administrative departments at all levels make the standards of smart class-
room construction by the different level government and meanwhile invite the experienced prod-
uct managers, engineers and front-line teachers who have designed or used smart classrooms to
participate in the national unified standard of smart classroom construction along with academic
experts; 3) To invite experienced product managers from smart classroom manufacturers to guide
the extraction of needs of smart classrooms, so as to help make rational purchases for smart
classrooms construction.
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{8 2021 RN BB AU 1) CBURE SR B2 0 F0 R 55 TR AR £ 05 B BR IR DS e/ 7Ya e, e “Aaek A
W FIE SE 1 7 i —— I A TEAR 72 (Lowest Tender, LT) 548 & 1F40 2 (Best Value, BV)” . Kk, AHFF%
LR G VT ML Z VT o R bR B R IR I .
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2. RN EHREBH

AT TEBINIA = 1) RAEZRITER A T 50 H VPRSI B F0AH 245 WL, (H 2 % U8R MY
4% 2 VR BT (Analytic Network Process, ANP)IUZE L. LLEN IR A 151(2022 4£ 6 H 1 H), {URZER U
52 ST SC[2] [3] [4] [5]. 1M SRk 5 5256 % 43 BT (Decision Making Trial and Evaluation Laboratory,
DEMATEL) Al 2 WX 45 43 #7175 (DEMATEL-ANP) I AH A F i Ab 25 o i, ASHIE 7T AR BE iZ Ak 2 T
FM— AT RN 2) 23K Python #E8 8 ik R4, LAIE SRR 2 PR febr et B ik, Bh i
A EIRAE AN . 28 BT, AR H ETRE (HEFEEML 2.0 1730tk TaEg
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B ERE R VERR

ABEFFTHE “VPbR” RIEBUMEHS5 FIEM(2003) 2 58 L= TFhR)E, PPRAI 545 hs NI A bR <
PEEAT BT, IR 25 DAR E b N 2 & B [6]. ARBFFLATTE “PriifE 87 RA SR E IR A
KA, QFEHFERAGEE . BRBERE. BNAm ARG L. AR, ZUhm Al
B PRAE . IR PE R RS
4. XHkegid

(—) ERIFFR T EZ AR

H Friedman T 1956 & HK £ 2= ek < 12 5 57 75 16 N H B S 55 FRITERRIE SN[ 7], Blins, 2E5Es
SR OB ERIEbRTE . BARRNTE . EVFEH B2 (Heterogeneous Lowest Tender, HLT). %F
GIFELL g E T e S E B2 T0iTFhRik. FARER LT

B ARARAN TR [ D2 K T AT 2 £x (Institution of Civil Engineers, ICE) #i.&:, a8 H 5 s2iiti. 1575
WEEHHE SN LA TS RE, IR AN SR 56 5 56 I S RAN 7 ke ds, (A AR
A BRSBTS [8]” o AUdRE, MAbz “ERAR” dEHE DL Al B B ARSI SRV, R —
HVFHFR s —— A IR 1 2 AR bR AR M BEE BT, SORRA “PERRN 57« Bk 24T,
R DR E N AN S B 5 505 T 1994 MUK (BRY). TREMIRS RIERTE1E)
(UNCITRAL Model Law on Procurement of Goods, Construction and Services). 1 %4R17F 2002 4 H &)

(I PR PTF R HRAT DR 3OR [ BRI 2 P23 15 SER A6 6 ) (Guidelines Procurement under IBRD Loans and

IDA Credits). X2 (European Commission, EC) T 2014 #ii& ) (A3 RAFE4) (Public Contracts Directive
2014/24/EV) L R SCHR R L CHAFRIAREY 5 CHURF RIS TR DRI IR 5 FRAR e hn B BRI S5 B F R
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KT (R A LR EH54 ) (Public Procurement Directive, PBD)Z AHIE I :  “ BARIEARNIEAGE & 41
PR TR HAAR Z 7= s AR 8 — SO S AR BECE 1, R E . TR A I, FEE L
AR, WMUERABA RN [13]. WA, ASCHTRERIEE B B i R B AR PPARAN 25 (Lowest
Tender, LT), HiFhfetrid Fo—, Szl
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ARSI o, B ORAR B R R 58687 [14]. AEXT R RN, HE SRR E. SeR@E). WA ATE
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B NN U PRSI AR 78 556 1 2 0 AR 70 DL R ol = 150 R B I 5, 0 L T X I e uf LA 9y
BRSNS IR AR[12] o
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IE, BERER L8], 2 HARREIA[19]. BOBIFLIB[20]454% . AW 71K DEMATEL-ANP £ & 45 i
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Table 1. Common first-level indicators and their weights for procurement of smart classrooms in the public primary and
secondary schools in Fujian province
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(2) IR ZAERB T

PEAR 7 IR A At 22 s M TR A S 2% 3 s i) — P R D B2 [21] 1966 47, Dickson fE 1 # 1t
% 273 L RINA TR T8I 1 23 TiPARTEFR[22]. 1991 £, Weber %5 A Bl | 1966 445 1991 48] 5 Tt
LR VAR AR T4 RS SCE S, %) Dickson 4B bR E BT HEP[23]. 2017 4F, Stevic #iEE T 1992 % 2007 4
(1) 49 FEAH I SCE S B3 20 MPARTRFR[24] 0 T TEAR A A S H /N2 R B BRI T H 25 6 VT # AT,
H—debns WA =00 I, HARTUS 40 SR, =R dabs T AR RIG I E It )
PR 1 22 550K i 1 i, AN RLR DA S T A TT T 7 e AT 30%~45% 45 AR 5 L/ T 45%~60%
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TR G — M.

5. B3tk S

AP T KA /R FE (Fuzzy Delphi)4 A g B 4 2248 24 S /N 80 R AL TSR 2 25 &V o FR A
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(—) BEXRIHE/RIE(Fuzzy Delphi)
1) FHUEHIERIENE
12 7R E AR 4 BUR R IGPF 8 & 58 A1 bR & SO A AT 7 AR R SE M 35 . L 500 41
br BN EIFE A7 0~10 FRon. Horb, MRS B VERR R E Y B KB SUR IR SR (E
PARCR (SRR, 5 5 B P s i 22 OARSAEL S, T ST & S i — 4R AR ) BB O~ (4R & B /IME
XU~ BRI Xy LUK X o BRI KGR 54 2 /M D« HAT#514 Dy,
DL R K AE D)
2) B =AAEnE
TR AR ARG 2 S MBI —— X' = (X, X4, XY ) s BB CR M) AR S 2 = s ——
D'=(D{,D},,D; ) -
3) B EHRILPEEREMEG
A 2V REBWIR R IR, MR BRSSP S SRR A T UAFE)
18, PRI (2001) i X0 = A AR K02 8 ) e LR B R (A (G ).
Z'=Xx,-D| (1)
M'=0}, -C,, )

a) HPI = MBIBCES —— X, <D}, WFRRE L FIE ILIX A & IR H % 5 E WAL T 3t
RIX BVEE . M, RS R (G ) N R S 2 EAR TIIE( X, )5 KGR 2 SR T 31
(Dy ) ZHAR M, WA (E3).

G'=(Xy + D} )/2 ©)

b) W MBI ELE—— X, >D, HZ'>M', HIEE KN E WX FE B LR X . ),
R AR (G )BE T “ X = A oI B B % RS AR (min)iZ TS 2B 425, PSR %A
WA BAT KRR A AL H [25]

c) A Z' KT M, MFRRELFKMERXEEIF IR, BILFILHREEA RS, LR35 &
FEFAHE R, HEREMS. AL, AHIFK Dzeng 5 Wen [26] LA R AR R L27IMI AR, K
I THEAE (S) B E N 6.
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1) %t DEMATEL H%

R H AR R SEBOR 075 32 HY (PR 6 T8 K2 ) DEMATEL 1%, 2P R DT 0 & 4 BAL&36hR
ZRMAPE: 0 RoRTRM 1 FaRMREM . 2 FoRh i, 3 Ronmumi. 4 R .
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7: mFEIR DEMATEL [ B AL FZA .

3) B —FIetn Z IEMALE R RAERE(FY)

WARG), ARHHE % X EERREEZATMSEIR, ik 7550/ 2 & KMEMCR),
WAR(B), K% THLRERER AR PR MCRE, R —Zd8hr 2 IEML Bk RAEFE(F).
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4) B —FARIRZ SRR R IR
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cr:itCr (r=123:-,m) 9)
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WP 2 FE S A 4 THEH R 2 B R RE, K Saaty 17— £ H5 45 (Consistency Index,
C. 1), —EE LI (Consistency Ratio, C. R.) LA K BEHLIE AR £ [28] LA & A6 eI — ik, B IKA XG) 5~
T(6) BT B SR FL R AR 3 56 R I TR A

8) B IR MBI RAERE R IERIAL, B L H R PG 5

WL DR A S PN ARG BT E H IR S 08 RE R LR, IR
AR 2056 B

9) THEAR PRAE Z AR R H R B VPR R bR AL E (H

MRy v AR AR e VE R, R I BGER 20 (W) B B A 36 2 IR B 2138 OB A e 2 G

6. HRSITR

(—) BEE ALP/NEEBREN H R 55 PFHIER

AT T SRAR 8 BT BUR R I B B 4 S (R IR BURER B Ip 2 %) F 2017 48 7 A & 2021
12 3 SITE] AT FRR A EUR R I BT AN AR 55 I H 2 TFAEAR S A rp e Y DLATT R AR 7 2R I 4 3
WREZ A ERERBEPE S B ER)E, AWFFEAERE] 3 A —Judabn bl & 27 AN LI —Zudabe(in
2)o b, MHRIUEA 5 A GHRRR, BORIUSA 7 A g Ehs, FSIIEA 16 DR br. #
HRIERAR, AHFFURIL, FREEREME(G KT I HE(S)  —Zdshafy 10 W, HAR 17 Wikt H &
FICR R AR T T THEEL(S) T4 2 57

(D) RABRE A LHNEEZRETHRMWZ S PHF R ARRR S HEIIE

—HFHfEbR L SRR e 3 Pron. s REIR, —ZERsh 20 R A
RN AR o R 4 TR SRR =2 AR bR BN T FKEERSR AT RARER TR
LA “HARZHENAE DL 5 e =6 A8 RIIREER T . “ BREE HE REARIRG T 6
T 5 CAEM ALK o SINBGEZGERE E SR 3 5, PRI E . Wk 5 R, BR
irpZ “HARSHWARELL” 5 CREEARTTR” I EER(0.09); “ SHEEEHE TEARS &
7 LUK AT H 287 IAEERIC. SAh, =AGERRRAEAE AT, 4372 0.34 (Mg T
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Table 2. Selection criteria of performance indicators in the best value approach for procurement of smart classrooms in the
public primary and secondary schools in Fujian province (S = 6)
% 2. BEAQMEREHIRED HRMZ LRETHIBIRTILEZRS = 6)

Kk R

— R ARbR /& =g AREEAER I L Air 7 W G

R Arhag; i A g

B -
1 RN S G rh 2 9.06
, RIE A P2 3@ A g
My AN
2 AN A S C e 0 0.00
" RIE A R 3@ A R
N KR TT 1WA iR A
R T 3 WEBRAY S C 0 0.00
e K R 2L RIE A R 3@ A R B
4 BRI NARFI A AL S C 1 5.56
NSRS — RiE AR #H C g
Sj THe ol \ /\1dm:\ > O i ) X _ )
5 P IETTRE . AR 7= 5 ST S 22 T C 1 5.57
s . FHH C g, =HTT S M,
SHI R 2 N - .
6 BOARS B B 1 Dt S A 2 9.02
7 JSNLNS ¥ NS T H C g -2 8.97
8  SREEHERIRALRE TG Xt HKILE A 2 7.12
> TG
BAIL PRI T il G 3 451
10 P i D RE I R T H C s FRRTH H R -1 7.53
11 e SV FEH C g HVLE -1 9.52
12 puR e SEZY s VL E thag -2 6.07
13 1S09001 AiIF BT E -3 1.58
14 [ a4 YT E -3 1.54
. HH CH2E; =W S N
B gy ‘/T\,\\ e [N \ e S - .
15 A48 sl A A SR e H R, R A 3 1.58
16 R RE B C g =T S M -3 1.56
17 TiH FrfE s BB L5 T P 4% KT G /Ny HILE g -2 401
%5 2% 75 FAERTH LU EHBEREE AR . o 3
8 R “ s A R B AKET G 3 1.53
= EHURS TN B4 = (3Ll k
19  S{RPIPEE S, =& WL A E TAE 22 H g -2 4.07
R
NIEFRBUHABEEIFRN “BUERK o [, o B
20 iﬁﬁﬁj\*ﬁﬁﬁ%n Iﬁﬁﬁ?kk;ﬁp‘%ﬁéﬁ Elﬂ:EEP%. %E}”AEP% 2 4.16
0 . J 2R AN =
gy SVAATIIKRCRREUBIOARES  er & s g A ez -2 8.30

ST A R R
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FUR 1 AL R TR T2 4 I )
22 R R S AR P S A FLL E e 2 4.21

23 e s B R (2) HH C g -2 437

24 F 7 & (3) TR G /N AR A 2 -1 7.59
T H C s KT G /s 3

25 5 k%% (3) ST E s 3 8.47

26 E L EI(L) FH C R -2 4.39

27 PRt gm il KT G /N -2 4.28

Table 3. Reasonable degree and relational degree of the evaluation dimensions (first-level indicator) in the best value ap-
proach for procurement of smart classrooms in the public primary and secondary schools in Fujian province
%3 BEAQUEREHREMARMZ GETHEAE(—RER P LESEREE

ks 0 BRI & 4% it ot & J DA
g T 1.00 1.33 1.33 6.67 0.67
AT 1.00 0.73 0.93 5.67 -0.33
EESIT 1.00 0.93 0.73 5.67 -0.33

Table 4. Ranking of reasonable degree and relational degree of the evaluation criteria (second-level indicator) in the best
value approach for procurement of smart classrooms in the public primary and secondary schools in Fujian province
4 REAQUFREHIRED B RV EEITEEN(Z sz 0 ESREEHFR

iTE 2L HE ¢ J5 IR g
TR ARKR

EVCE ey EVCE HeF il v il Her
1) BFFRM 1.74 5 3.35 5 5.09 6 -1.62 4
2) FARSHma AL 1.90 3 3.56 3 5.46 8 -1.67 3
3) BMEHATTE 2.02 2 3.84 2 5.86 9 -1.81 2
g?ﬁ ;féiﬁjﬁﬁﬁ/&# 0.63 9 1.22 9 1.86 2 -0.59 9
5) 7= iR N 0.85 8 1.61 8 2.46 3 -0.76 8
6) | KWK 2.37 1 4.49 1 6.86 10 -2.12 1
7) EAATH &R 0.21 10 0.41 10 0.62 1 -0.20 10
8) AREEZEREHA 0.96 7 1.82 7 2.79 4 -0.86 7
9) BrillF% 1.63 6 3.08 6 471 5 -1.45 6
10) )5 IR% 1.82 4 3.41 4 5.23 7 -1.59 5
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Table 5. The weights of evaluation indicators in the best value approach for procurement of smart classrooms in the public
primary and secondary schools in Fujian province

5 BREQUFRERREMBRMZ ZATTHIERINE

— IR E TRARAALE
ks 151 0.34 AR 0.34
PR ZHm S L 0.09
AT 0.09
R 0.3 EAREE BAE IR A RS F X% 0.02
7 i D BET 0.05
I HEZ BRI 0.06
AT H &L 0.01
ARG Bz iiEEoR 0.09
[EERI 0.33 Filgs % 0.12
BRIk 0.12

=) ZEitie

HIEESE(2019) W TE AT, A T RIAT RICTE AR IR S5 AR i), BRI B Bl Ak 55 it 77 %8
RATRE ELRR R BIIUH i, #ek SR BUCE A 1 it S B A[29]. 48, AW T M R BLPPAR % K [
CPRIIFFRER = — bR —— “Urig 07« “HORT7 5 “RSTI BRI 1 E K 30% 9 EE
W, A T HAR TR E A 2 @5 X855 Nt gs Ate, H, XAEUETRT T4 BUT Ry
ON BN R BE VR AL T RIS B SO RO OAR IR R 2 0 (45%~60%) «

BT EE RKT %I BUEAE 2 BB AT S WG 2017 A CBUR R I BT AR 55 16 5
BAREBLINE) BT ATFME—— “TWIH KM E S S ME R EASRT 30%” . Bth,
RIS RN B BUS R IR S AATE ORI BUE B A 75 (30%~45%) » 1T, ASHIEFL 70 Hr &
T TSI B 2 BB BOR T8 BUR RI AR 23 5 A7 B A A (10%~15%) -

KT FWLHTEER, AW TORBLIPAR PPZ0 B R R 55 300 H 1045 J5 Ak 35 5 5 I 7 S i) B 244k
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