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Education Learn Management
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Year : 2018

Abstract

This purpose of this study were : 1) to study about the learning from
outcomes of Architectural cost estimation with Integrated STEM Education learn
management, 2) to compare learning from outcomes of Architectural cost estimation
between pre and post with Integrated STEM Education learn management, 3) to
study skills and operate of Architecture Cost Estimate and 4) to study the student
vocational certificate in the second vyears to towards satisfaction by learning
Architectural cost estimation of integrated STEM Education learn management. The
tools used in this study consisted of :1) the learning management plans with
Integrated STEM Education learn management, 2) a test for measurement learning
achievement of Architectural cost estimation with confidence value 0.79, 3) the skills
evaluation and operate form of Architecture Cost Estimate and 4) A satisfaction of
the student vocational certificate in the second years learning with Architectural
cost estimation code 2106-2005 by using in integrated STEM Education learn
management. The target group were 35 students vocational certificate in the second
years department of Civil studying in the second semester in academic year of 2018
and learning Architectural cost estimation code 2106-2005 at Sawangdandin Industrial
and Community Education College of the Vocational Education Commission office,
Sakonnakhon by cluster random sampling. The research instruments consisted of : 1)
11 learning management plan with Architectural cost estimation code 2106-2005, 2) a
test for measurement during and after learning achievement with 4 multiple - choice
type, 110 questions and a test for measurement learning achievement, 60 questions
with difficulty (p) from 0.43-0.60, classification power (r) from 0.20-0.60, the
confidence value of .94 ,3) the quality evaluation form of learning management plans

with Architectural cost estimation code 2106-2005, 15 questions and 4) A satisfaction



questionnaire of students vocational certificate studies with Architectural cost
estimation code 2106-2005 of 16 items with a confidence value .79. The statistic
used to analyze were percentage, standard deviation and t-test for dependent
sample.

The results showed that:

1) The learning management plans with Architectural cost estimation that
generated , found that Consistency Index (I0OC) value of 1.00 and showed that the
effectiveness specified criteria was 80.07/82.28 when using in learning management,
found that student has average of the total mean before learning that was 27.11,
found that standard deviation was 2.91. The average test score after studying was
53.58, found that standard deviation was 1.96. and indicating that the student has
progressed, accounted for 47.76 percent.

2) The compare results for measurement learning achievement found
that the student’s post — exam scores were higher than pre — exam scores were
statistically significant at .05.

3) The student studying by learning Architectural cost estimation with a
mean of the operate level was 61.28, accounted for 87.54 percent.

4) The satisfaction of students vocational certificate studying by learning

Architectural cost estimation, found that a high level ( =4.60, S.D.= 0.09)
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MIUTENAUTIANIZIN NNTEBNLUU (Estimates during Engineering and design)

A15USEUIUSIANBNNSNBESS (Estimates for Construction)

nsUTEaIAieNsIUAsULUASU (Estimates for Change Orders)

Estim ate accummc

in
40t
A0t
ant

T aoTine s d dacion

C onstnaction

o 10 20 300 40

a0 61 70 80 90 100

Percertagze of ehgite eTihs canplete

UM 1 : uansmuazidengndedlun1sussanusan

A13199 1 LAATEAUNITUTENINTIAINAUANELESIIAINTTUAUNY

Estimate Class Level of Project End Usage Expected
Definition (Typical Purpose) Accuracy
Range
Class 5 0%to2% Concept Screening -50 % to 100%
Class 4 1%tob5% Study or Feasibility -30 % to +50%
Class 3 10 % to 40 % Budget, Authorization or | -20 % to +30%
Control

Class 2 30 % to 70 % Control or Bid -15 % to +20%
Class 1 50 % to 100 % Check Estimate or -10 % to +15%

Bid/Tender

*AACE International Cost Estimation Classifications (18R-97)

* AACE : The Association for the Advancement of Cost Engineering
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AN A-1 LEAAIAIAINENN (P) LAZAIDIUITILUN (1) VBILUUNAADUITIUTEUIUTIANGIU

aonUpnenssy s¥aIw1 2101-2005 37U3U 60 U8

foil N P ANRLNY r ANRLNY

1 35 43 Uunans 0.60 AN
2 35 57 Urunan 0.33 wold
3 35 57 Uunans 0.33 wold
i 35 60 ADULI99 0.27 wold
5 35 57 Uunans 0.33 wold
6 35 53 Urunana 0.40 A

7 35 43 Urunans 0.47 A

8 35 53 Uunans 0.27 wold
9 35 57 Uunang 0.33 wold
10 35 43 Urunana 0.47 A

11 35 57 Uunang 0.33 wold
12 35 .60 ADUTINY 0.27 ol
13 35 43 Uunang 0.47 A

14 35 57 Uunan 0.20 ol
15 35 53 Uunang 0.40 A

16 35 57 Uunan 0.33 wold
17 35 43 Urunans 0.60 Iala
18 35 53 Urunana 0.27 wold
19 35 .60 ADUTINY 0.27 wold
20 35 57 Uunang 0.47 A

21 35 57 Uunan 0.33 wold
22 35 43 Uunang 0.47 A

23 35 53 Urunan 0.27 wold
24 35 57 Uunan 0.20 ol
25 35 60 ADUTN9IN8 0.47 A

26 35 57 Uunan 0.33 ol
27 35 53 Urunana 0.27 wold




AN519% A-1 (D)
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foil N P ANRLNY r ANRLNY
28 35 57 U1unang 0.33 wold
29 35 60 ADUTI94E 0.27 wold
30 35 57 Urunans 0.47 A
31 35 43 Uunans 0.60 AN
32 35 53 Urunans 0.40 A
33 35 57 U1unany 0.33 wold
34 35 53 Urunans 0.40 A
35 35 57 Uunang 0.33 wold
36 35 60 ABUTII9E 0.47 A
37 35 57 Uunang 0.33 wold
38 35 43 Uunan 0.60 AN
39 35 53 Urunans 0.40 A
40 35 57 Uunang 0.47 A
41 35 57 Urunan 0.33 wold
42 35 43 Uunan 0.60 AaA
43 35 50 Urunan 0.33 wold
a4 35 57 Uunan 0.33 wold
45 35 57 Urunan 0.20 wold
46 35 .60 ADUTINY 0.27 wold
a7 35 43 Uunan 0.60 AaA
48 35 53 Uunang 0.40 A
49 35 57 Uunan 0.33 wold
50 35 60 ADUTN9IN8 0.27 wold
51 35 53 Uunang 0.40 A
52 35 43 Uunang 0.47 A
53 35 53 Urunan 0.27 wold
54 35 53 Uunan 0.27 ol
55 35 53 Uunang 0.40 A
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AN519% A-1 (D)

%’aﬁ N P AINUNANY r AINUNANY
56 35 60 ADUTI94E 0.47 A

57 35 57 Uunans 0.20 wold
58 35 53 Uunan 0.40 A

59 35 43 Urunang 0.60 AN
60 35 50 Uunans 0.33 Wold

d5d

q

ANINTYDILUUNAGDU IAENITIANEINTBIURADU (Item Difficulty) wagn15m)
811u1997UA (Discrimination) L‘ﬂm’m%mmﬁagmﬁaﬂ LUUNAEDU NLAINUBINLAUNZ AL

wilAviinNNeINogTENINe 0.20-0.80 IALAREBNLUUNAREY TENINUTHULATLUUNAADY

(%
Y

Nadlseu AllA1ALIN (p) ASLE 0.27-0.77 119112 80 98 LarA18ILITIMUA (1) AUA

A a ° °

0.20-1.00 lngAnLdanLUUNAGOU A181UIATMUN () BETENINN 0.20-0.67 1T uazAniden

LWUUNAERUIANAFNNNENINITHIEY NHA1AINETIN (p) Fau 0.28-0.78 LazAIIUIATIHUN
(r) flawst 0.20-1.00 lneAnidendoaauniaA181119310un (1) 883819 0.23-0.73 1391u7u
60 o AuInmAIAYANEINAIINGNSTVRINIY Lazwnueta (Whitney & Sabers, 1970 :

214-215 91909k Iwena 1501, 2558 : 265-310)

LNAITIUNSWUAAUTNEVRIAIAINNEIN (P) wazAIg1WIAIWUN (1)

AANEIN (p) ARG g1 un (1) AUNLNY
0.80 - 1.00 SRl 0.60 - 1.00 AN
0.60 - 0.79 ADUTI94E 0.40 - 0.59 A
0.40 - 0.59 U1unang 0.20 - 0.39 wold
0.20 - 0.39 Aout9En 0.10 - 0.19 Aoutne
0.00 - 0.19 87NN 0.00 - 0.09 s
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Nan1UTELY
518N15UTEIEY QL%S’J%’]QA (AU) X S.D.
AUl AU Aufl 3 Aufl 4 AUl 5
1. AUTTOULNITIUUS
1.1 @anmassnuansdngy 5 4 5 5 5 4.66 0.57
39U 4.66 0.57
2. 9AUTTEIANITITEUS
2.1 gonnassiuLiion 4 5 5 5 5 4.66 0.57
2.2 @48ARARIUNIATTIUNTTEUS 4 5 5 5 5 4.33 0.57
37U 4.49 0.57
3. AUNITENYaaN
3.1 Qﬂmaqmwé’ﬂimmi a4 5 5 5 5 4.66 0.57
3.2 nwiiladaauiaslang 4 5 5 5 5 466  0.57
34 4.66 0.57
4. MU NAUBAINTTUNTTEUS
4.1 §upouiiangay 4 5 5 5 4 | 433 057
4.2 fANssuaonnaRIiuAUTEEN 4 5 5 5 5 4.66 0.57
NSL58U3
4.3 Aanssunsiseugiuly 4 5 5 4 5 4.33 0.57
gL
4.4 3388L’J@’]LLGI@%%HG]EJULWJ’]%&&J a4 5 5 5 a4 4.33 0.57
34 4.41 0.57
5. MyianaryUsziiuna
5.1 #0AARBIIUYAUITEAIANISISEU] 4 5 5 5 4 4.33 0.57
5.2 TalansauaquYnUTEaIAnIg 4 5 5 4 5 4.33 0.57
g3
5.3 Sinaunnisussiiuidaiay i 5 5 5 5 | 466 057
34 4.44 0.57
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= v a a o a o
15199 A-2 AiAuEenAaed (100) YeensUsHluunun1TIANTSeus(ne)

Ten1TUTELIEU NanN1sUTELIUY
QL%&JWW (Aui) X S.D.
Aufil  Aufi2 Auii 3 Aufi 4 ewdi 5
6. mslwden1s3eunisaay
6.1 gonraasfuamuaY 4 5 5 5 4 4.33 0.57
AUTZEIN
6.2 donnassfuiunounsinianssy 4 5 5 4 5 4.33 0.57
nsiseus
334 4.49 0.57

SAUNINUA 4.47 0.57
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A15197 A-3 N1SUIANANTIBINSUTLTENT (Content Validity) wasngvinviniuaennass
(Index of item objective congruence: I0C) 38‘1/1’5'NLLU‘U1/1ﬂﬂauﬁ"uwﬂigaﬂﬁ 311N1T

Usziiuveailignygy 31U 5 AY

WUy AzLUUYRIL TNy >R | loC WAN1S
NAgdU ﬂ‘uﬁ 1 ﬂuﬁ 2 ﬂuﬁ 3 ﬂuﬁ q ﬂ‘uﬁ 5 ﬁﬁ]'ﬁaﬂ
il
1 +1 +1 +1 +1 +1 5 1 Tale
2 +1 +1 +1 +1 +1 5 1 Tola
3 +1 +1 +1 +1 +1 5 1 Tale
4 +1 +1 +1 +1 +1 5 1 Tola
5 +1 +1 +1 +1 +1 5 1 Tale
6 +1 +1 +1 +1 +1 5 1 Tale
7 +1 +1 +1 +1 +1 5 1 Tola
8 +1 +1 +1 +1 +1 5 1 Tale
9 +1 +1 +1 +1 +1 5 1 kit
10 +1 +1 +1 +1 +1 5 1 %1%
11 +1 +1 +1 +1 +1 5 1 ikt
12 +1 +1 0 +1 +1 4 0.8 Talel
13 +1 +1 +1 +1 +1 5 1 %1%
14 +1 +1 +1 +1 +1 5 1 ikt
15 +1 +1 +1 +1 +1 5 1 %1%
16 +1 +1 +1 +1 +1 5 1 ikt
17 +1 +1 +1 +1 +1 5 1 %1%
18 +1 +1 +1 +1 +1 5 1 %1%
19 +1 +1 +1 +1 +1 5 1 )
20 +1 +1 +1 +1 +1 5 1 %%
21 +1 +1 +1 +1 +1 5 1 )
22 +1 0 +1 +1 +1 4 0.8 %%
23 +1 +1 +1 +1 +1 5 1 )
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KUY AZUULYBE TBYeY DR | l0C WANIS
NAFAU | AU aufi 2 | aufi 3 | Aufi 4 | Audi 5 TERET

i

24 +1 +1 +1 +1 +1 5 1 Tale
25 +1 +1 +1 +1 +1 5 1 Tale
26 +1 +1 +1 +1 +1 5 1 Tola
27 +1 +1 +1 +1 +1 5 1 Tola
28 +1 +1 +1 +1 +1 5 1 Tale
29 +1 +1 +1 +1 +1 5 1 Tola
30 +1 +1 +1 +1 +1 5 1 Tale
31 +1 +1 +1 0 +1 4 0.8 Tola
32 +1 +1 +1 +1 +1 5 1 Tale
33 +1 +1 +1 +1 +1 5 1 Tale
34 +1 +1 +1 +1 +1 5 1 ikt
35 +1 +1 +1 +1 +1 5 1 %1%
36 +1 +1 +1 +1 +1 5 1 it
37 +1 +1 +1 +1 +1 5 1 %1%
38 +1 +1 +1 +1 +1 5 1 kit
39 +1 +1 +1 +1 +1 5 1 ikt
40 +1 +1 +1 +1 +1 5 1 %1%
a1 +1 +1 +1 +1 +1 5 1 it
42 +1 +1 +1 +1 +1 5 1 %%
43 +1 +1 +1 +1 +1 5 1 )
a4 +1 +1 +1 +1 +1 5 1 %1%
45 +1 +1 +1 +1 +1 5 1 %1%
46 +1 +1 +1 +1 +1 5 1 )
a7 +1 +1 +1 +1 +1 5 1 %%
48 +1 +1 +1 +1 +1 5 1 )
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KUY AZUULYBE TBYeY DR | l0C WANIS
sy | aufi 1 | Audi 2 | Audi 3 | Audi 4 | Audi 5 TERET
i
49 +1 +1 +1 +1 +1 5 1 Tale
50 +1 +1 +1 +1 +1 5 1 Tale
51 +1 +1 +1 +1 +1 5 1 it
52 +1 +1 +1 +1 +1 5 1 Tola
53 +1 +1 +1 +1 +1 5 1 Tale
54 +1 +1 +1 +1 +1 5 1 Tola
55 +1 +1 +1 +1 0 q 0.8 Tale
56 +1 +1 +1 +1 +1 5 1 Tola
57 +1 +1 +1 +1 +1 5 1 Tale
58 +1 +1 +1 +1 +1 5 1 Tale
59 +1 +1 +1 +1 +1 5 1 ikt
60 +1 +1 +1 +1 +1 5 1 %1%
G

nn1sdwuunagey WliedyyasidaeuauLiieInsudauient (Content

Validity) Atas1zsiaviininudsnnass (Index of item objective congruence: 10C) U84

TaA1nuiuinguszasd du aguladn Wedwuunegeuinsesimiainsiauaenado

IneAndendenianadoninufniiuvesditierygyifian 10C faus 0.60 Juld arnuun

Uuusaunlunudeiaueiusrew ety dalaadudanugenndeas (00) s¥ning 0.60-1.00

WALVOAIDNLYDILUUNAZDU 1ULAVIVUA 60 U8

g Ingldinaeiselull (lnena 3367, 2558 : 269)
/1 10C daust 0.60 — 1.0 14l

A1 10C #1731 0.60 Adeilelaile

ADAARDY

Taualla

liaenmdeg

a

UASLLUUL

‘f]u +1

Jazwuudu o

Hazuuudu

-1
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¢

ATNT A-4 NTUIAIANUTEIRTUTILDNN (Content Validity) Iasignauiaindennasy
(index of item objective congruence: 10C) seninauUinANUianelanan1sIANTSITeUS

INMTUSHIUYRILTEIREY T 5 A

U9 AzILYvRITEIueY >R [e]e WAN1S
a01d | audl | audl | audl | audl | audl TERET

i 1 2 | 3 | 4 | 5

1 +1 +1 +1 +1 +1 5 1 Tola
2 +1 | 41 | 41 | +1 | +1 5 1 Tale
3 +1 | 41 | 41 | +1 | +1 5 1 Tale
4 +1 +1 +1 +1 +1 5 1 Tola
5 +1 | 41 | 41 | +1 | +1 5 1 Tale
6 +1 +1 +1 +1 +1 5 1 Tola
7 +1 | 41 | 41 | +1 | +1 5 1 Tale
8 +1 +1 +1 +1 +1 5 1 Tola
9 +1 | 41 | +1 | +1 | +1 5 1 kit
10 +1 | 41 | +1 | 41 | +1 5 1 %1%
11 +1 | +1 | +1 | 41 | +1 5 1 ikt
12 +1 | +1 | +1 | 41 | 41 5 1 %1%
13 +1 | 41 | +1 | 41 | +1 5 1 it
14 +1 | +1 | +1 | 41 | 41 5 1 %1%
15 +1 | +1 | +1 | 41 | 41 5 1 %1%
16 +1 | 41 | +1 | +1 | +1 5 1 ikt

Gl

9

nNsuuUTEdiuauianele eI gesiaaeuauiensufailon

[y

(Content Validity) Aiaszuaaiinnuaenades (Index of item objective congruence: 10C)

Qe

12 o

vostaauiuinguizasdny aguladn Wedwuudssdiuanuiianela AinsieimeAdudl
Anudenndes Inednidendeiiidnafivarufniiuvedilissrgiifian 10C faus 0.60 Auly
PntunUTulTulunudaauowusralievgy Jalarmaviinnuaenaaed (I0C)sening

0.60—-1.000azUaAM LVBIkULUSEEIUANU NN la LY laviaviun 16 99
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e Tneldinasinoludl (Inma 2361, 2558 - 269)
f110C daust 0.60 — 1.0 1414
A1 10C #inn 0.60 Adedldlule
gonnans  dAzhuwdu +1
Tlaiudla frguuwdu 0

lLiaosrdos dazwuwdu -1



AMARNUIN

AMWRANTTUNSTEUS
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nanssalunTmLIAUELALHSEY

AN 3 FUNIATINTLUUTMTATNNUANLNTTUNIINITONTIRN Y ILALIINATIUA

1A59NN581T818N
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AN 6 AAINTTURTIRFUAMTINLSEU UnAnwIaIvivles

UsganUnsfnen 2561



AN 9 AINTTUATNAIUIAULDY
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ANA 12 AINTTUITIUATHAILNFDIUAN Y



A 14 Aanssutlvluwazianssu 5 @
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U3zl
Yo-dna Wiy Aduaian
T weu Ui 26 manAu w.e. 2515
dl ] %4 dl 1 o ! a o 1 a U U
dnuiiog Unuavi 787/4 vy 11 suaarinauauiy suneainsuauiy Jainanauns
E-mail -
Uszdanisinen
v Ao &
SEAU . - . Undisa
. VNGNS a1 anu .
N3ANW N3ANE
Uaal. Usematlginsdvnan | a1u1ivngng IngRemaila 2536
FUg foaing UATINYFLN
USueyes | AgAansanavinssy | @1uivienssy | aandumalulagsny 2545
Youdin ity 1908
Yuyn | Agenansgeamnssy | anunidvnienssy | aantumalulagnsy 2551
WUndin ity FDUNAITUYI
UsedAn1svineu
.. n1suURu a0l
2551-2560 | AgHARU AU AFAA. 2 WMEYIFENITRITNATNAUAY

MeFIUTAFTIUYNIS

v o

INPFIUNINUAULATIUAITANT
21NN

2560-UaqUu

ASHADU ALY ATAA. 3
MBF1ULATTIUYNTHLAY

ANYIFYNITDNTNAINILAUAU
ANPAIUNIUAZATIUNNT
AN591YIANYN

ﬂszaunﬁstwaqqunﬁiﬁnunuaznﬁiﬁﬁb
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1AS98519 S9EIYN 2106-2003 SEAUUTENIANEUNS

NI WNSANTIY 2556
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[1] Na9IUNI5IY (71D)

= =
NRIAGNENY! an1un W.f.

[2] MSARWIAINTTUNITREUTIVNAN FNUsEAUTINT | IMeFeNIToNTNATINMAUAY | 2561
UAUNYNTTU STEIVT 2106-2005 VBIUNLTEUTEAU | @1HNUALNTITUANT
UseMAdgURTITITN @10139711857 A28NTLUIUNIT | NTBITIEN®

Seusuuvasiufng

[3] M3a319arUSEANSANYANTADUMNANTIOUE | INYIFUNTRITNATNUAURAY | 2562
13w Fv19ulydl 59%a391 20101-2101 VaIUNS8Y | dINUANENTIUNIS
SEAUUSEMALEURSIVTN @113 L861 A1581TFEN Y
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