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ABSTRACT

ARTICLE INFO

Background and Objectives: A significant issue facing the Thai
construction industry is the fact that civil engineers' actual performance falls
below the industry standards. To address this issue, this research developed
the mobile connectivism learning expert system that assists with dispensing
requisite competency advice for users. It aims to help fulfill industry
demands by offering competency advice that civil engineering graduates
need to maximize their potential.

Methodology: The research samples were divided into two groups: (1) 410
civil engineering experts who supervised civil engineering students in a
cooperative education program, and (2) 127 civil engineering students in a
cooperative education program. A questionnaire was used to collect
information. Statistical data analysis included the use of percentage, mean,
standard deviation, and confirmatory factor analysis.

Main results: Firstly, the competencies that are significant for the self-
assessment of cooperative education students in civil engineering consist of
three main groups, including professional knowledge and skills, practical
knowledge and skills, and attributes. Secondly, the expert system that was
developed functions as a responsive web application, accommodating
devices with varying screen sizes. It can be used on smartphones, tablets,
mobile computers, and personal computers. It uses PHP language, developed
mainly for use in smartphones, and users can choose from the following three
types of use: (1) The evaluation of cooperative education positions, (2) The
recommendations based on cooperative education job positions, and (3)
competency-based recommendations. Thirdly, the connectivism mobile
learning expert system offers a high level of connectivism in terms of
autonomy, diversity, interaction, and openness. Fourthly, learning outcomes
from the connectivism mobile learning environment in the expert system are
rated at a high level. Regarding the usability testing of the expert system, the
students agreed with the positive points and disagreed with or were not sure
about the negative points.

Discussion: The connectivism mobile learning in this expert system allows
students to develop competencies that are suitable for cooperative education
positions without the limitations of place and time. The diversity in learning
encourages learners to participate in a variety of readings. There are a variety
of environments and diverse discussions. Learning independence encourages
students to create a learning plan and track their own learning. Interaction is
promoted between students and learners, and open participation removes
restrictions that might hinder involvement. However, stimulation and
assignment may be added during the use of the mobile associative learning
specialist system to further support learning. Additionally, this connectivism
mobile learning expert system aligns with the benefits of self-learning by
encouraging students to create learning programs and closely evaluate their
own progress. On the other hand, students participating in cooperative
education must be passionate about creating their own lesson plans and
reviewing what they have learned. It will be used effectively and efficiently,
according to the connectivism mobile learning expert system.

Conclusion: This connectivism mobile learning expert system can be applied
so that students can evaluate job positions that are suitable for their own
competencies and receive advice on developing competencies to be suitable
for cooperative education positions effectively.
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Figure 1 The Competency Measurement Model of Cooperative Education Students in Civil Engineering

(Yamoat & Polnigongit, 2019)

[ g’z ya o K

Y o a J o o ] A a a
ANUU Qnﬂfﬂﬂllﬂmmal,ﬂiwmmmﬂu 2AMHUI AD IAINTAUIN UASIAINT

9

o Y o a g o 9 A ' 9 Y I
AIUNITU AMUANHUZVDINITNINIU Iﬂﬂﬁﬁjﬂﬁﬁu'luuu ﬂgﬂ']ﬁu']ﬂﬂjﬂﬂllQTuﬂ@ﬁﬁ']\ﬂﬁlﬂullﬂﬁuJ

9 v 9
LY I

I 1 a o W Y o { A
Juaouaznszuiumsngnaewaziiuldamuiasgiu aadansdninauiu azimihnGes
a o I { X 1 1 3
aamumsiiaurazaruaueulsznaldiduldamummunned saulvgduausuenaisuay

o a J < @ {
NITUUAUD WﬁﬂWi?LﬂiW%ﬁlﬂHﬂ\‘]ﬁWiNﬁ 1 148 2 (Table 1 and 2)



Suranaree J. Soc. Sci. Vol. 18, No. 2, July-December 2024, ¢249376

H 1 a J @ o a a a
ﬂ]iN‘ﬁ 1. ﬂWWTﬂNL@]’E’Ji‘U@\‘IIlllﬂﬁﬂ1iﬁﬂﬁhiiﬂu$ﬂl@\1uﬂﬁﬂy1ﬁﬁﬂ%ﬁﬂ‘]&ﬂ ﬁVUTJG]ﬂ’Jﬁ’Jﬂ‘iﬂJIEJ‘ﬁ']
AMTVAHUIAINT AU
Table 1. Parameters of the Performance Measurement Model of Cooperative Education Students in Civil

Engineering for the Position of Field Engineer.

U X w a d
ANTIOUL/AIVIY s¥iar MININIADS (Parameter)
(Competency/Indicator) (Code) b B SE t R’
1) NEUAINFUAZANBZITITN (Professional PROF 0.9 071 - - 050

Knowledge and Skills)

1.1) ﬁugmmqummﬁﬂ§ua$3°ﬂmma@1§ PROFI 1.00 027 - - 008
(Fundamental of Mathematics and Science)

12) nacmaniinInssy Anuudiaussvesiag  PROF2 251 049 076 3317 0.24
HATMITIATIZT IATIa3Ng (Engineering
Mechanics, Strength of Materials and
Structural Analysis)

1.3) 189370350 Ja9Ienssulesi wagms  PROF3 546 054 071 337 0.29
NATOU (Engineering Materials, Civil
Engineering Materials and Testing)

1.4) mameunny m3llsunsuneuiumed PROF4 194 049 059 330 024
nazm31lszgna (Drawing, Computer
Programming and Application)

1.5) madsae msdrisudunieuazmsdsan PROFS 152 037 051 3017 0.14
NATUIY (Surveying, Route Surveying and
Field Surveying)

1.6) ﬂﬁ@ﬂﬂlmﬂﬂ@uﬂ%ﬂlﬁghméﬂ (Reinforced PROF6 1.80 0.51 0.54 3.33 0.26
Concrete Design)

1.7) msoenuuy liliaziman (Timber and Steel ~ PROF7 196 040 0.63 3.10 0.16
Design)

1.8) dgiinamans IAINTTUFIUITIN LAz PROF8 7.58 0.53 072 336 028
‘ﬂf]ﬂﬁmi (Soil Mechanics, Foundation

Engineering and Laboratory)
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M519N 1. (99)

Table 1. (Cont.)

ANTTOUL/AIVIY sHa MINADS (Parameter)
(Competency/Indicator) (Code)
1.9) Farmans IAINTIUFAMANS 1Az PROF9 2.09 040 067 3.117 0.16

‘ﬂﬁﬂﬁmi (Hydraulics, Hydraulic
Engineering and Laboratory)
1.10) IFINTIUMININWALIAINTTUYUE PROFI0 1.72 049 052 330 024
(Transportation Engineering)
1.11) 3Aanssunedde msvsms msdlszinar PROFI1 632 054 071 338 029
7101 wazna Tu TagIfna sy Tos
(Construction Engineering, Management,
Estimation and Civil Engineering
Technology)
1.12) MUIZVVIAINTTY (Engineering System) ~ PROF12 221 048  0.68 327 0.23
1.13) anwlaeasouaznuides (Safetyand  PROFI3 134 048 041 328" 023

Risk)

2) nauANNFuazinyzANMNSN UM PRAC 055 1.00 0.11 5.03 100

ﬂﬁﬁﬁﬂﬂ (Practical Knowledge and SKkills)

2.1) mmi’gﬁmﬁusxuuu’%msqmﬂmmw PRAC1 1.00 038 - - 0.14
(Knowledge of Quality Management System)

2.2) ingMsiaue lnsan/mand tazms  PRAC2 0.63 035  0.17 3.64 0.13
WIUTIBNUIBING (Project Presentation
and Academic Reporting)

2.3) NN NFIANIuMINIu (Work Social  PRAC3 129  0.68 027 487 047
Skill)

24) msl¥muwazmsdeasedsiilszanina PRACA 079 056 017 456" 031
(Effective Use of Language and
Communication)

2.5) MIAATIATNATIALATUIANTTU (Creative PRACS 076  0.53  0.17 446~ 0.8

Thinking and Innovation)
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M519N 1. (99)

Table 1. (Cont.)

Y} 1 % a d
ANTTOUL/AIVIY sHa AM51301M05 (Parameter)

(Competency/Indicator) (Code)

2.6) maud lufymuamgniiwazmsdaduly  PRAC6 139 057 030 458" 032

(Problem Solving and Decision Making)

2.7) MINWAHUIY (Planning) PRAC7 092 055 020 4527 030

3) NQUAMANHME (Attributes) ATTR 033 081 005 7.04 065

3.1) AWBITN 938535) (Morality and Ethics) ~ ATTRI  1.00 056 - - 031

3.2) dumMsIz jInmameae (Respect and ATTR2 096 0.60 0.5 663 035
Tactfulness)

3.3) TTHNVTTUITIFN (Professional Ethics) ATTR3 241 058 037 6.53 0.34

3.4) ANUFOAAEYIIA (Honesty) ATTR4 134 055 022 624 030
3.5) a1 (Curiosity) ATTRS 196 052 033 601 027
3.6) AU (Diligence and ATTR6 0.84 065 0.2 7.05 043
Determination)
3.7) m3saaihe i (Thinking and Doing) ATTR7 161 062 024 680 038
3.8) UYBOFUWUT (Human Relations) ATTR8 1.06 053 017 607 028
3.9) msﬁmuimﬁmﬁ‘u (Cooperation) ATTR9 240 064 035 693 041
3.10) fiAuARTA UMY (Good Attitude ATTRI 1.14 056 018 637 032
toward Working) 0

X2 =428.56 (df =401, p = 0.164), GFI = 0.88, AGFI = 0.86, CFI = 0.99, SRMR = 0.06, RMSEA = 0.02

WEg - p <005, p<0.01

10
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Table 2. Parameters of the Performance Measurement Model of Cooperative Education Students in Civil

Engineering for the Position of Office Engineer.

ANTTOUL/AIVIY sHa MINADS (Parameter)
(Competency/Indicator) (Code) b B SE t R’
1) NEUANNFUATINBZINIFN (Professional PROF 082 094 - - 087

Knowledge and Skills)

L) fiugnumeadiamaniuazinemnans PROFI 100 059 - - 035
(Fundamental of Mathematics and Science)

1.2) nasnaasInng sy aAnuudasuesiag PROF2 0.67 0.07 070 095 0.0l
HarMINATILH Insaaiie (Engineering
Mechanics, Strength of Materials and
Structural Analysis)

1.3) 7937035y da9denssulesi uagms  PROF3 262 061 030 6.86%* 0.38
NATdU (Engineering Materials, Civil
Engineering Materials and Testing)

1.4) ﬂ1§L%EJHL!‘U‘U ﬂWiIﬂﬁl!ﬂiﬂJﬂ@Nﬁ?L@lﬂg PROF4 0.98 0.56 0.15 6.38** 0.31
uazmMIszend (Drawing, Computer
Programming and Application)

1.5) M3d1519 Msd1sndunie agmsd1sns PROFS 092 034 022 4.22%* (.12
NATUIY (Surveying, Route Surveying and
Field Surveying)

1.6) ﬂ1§@@ﬂllﬂﬂﬂ@ﬂﬂ%@llﬁ%ﬂlﬁ§ﬂ (Reinforced PROF6 0.00 0.00 - - 0.00
Concrete Design)

1.7) m3oonuuy 1fiiagmidn (Timber and Steel ~ PROF7  0.97 051 0.16  5.98%* 0.26
Design)

1.8) dgiinamans IAINTTUFIUITIN LAz PROF8 1.60 046 029 5.52%% 021
‘ﬂﬁﬂﬁmi (Soil Mechanics, Foundation

Engineering and Laboratory)

11
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M519N 2. (99)

Table 2. (Cont.)

ANTTOUL/AIVY e AMINNNDS (Parameter)
(Competency/Indicator) (Code)
1.9) Farmans IAINTIUFAMANS 1Az PROF9 052 038 0.11 471* 0.14

‘ﬂf]ﬂﬁmi (Hydraulics, Hydraulic
Engineering and Laboratory)
1.10) IAINTTUMINNLALIAINTIHYUE PROFI10 1.18 040 023 520% 0.16
(Transportation Engineering)
1.11) 3ranssunedde msvsms msilszua PROFIT 099 050  0.17  5.87%%  0.25
3101 wazna Tu TagIfnasu Tos
(Construction Engineering, Management,
Estimation and Civil Engineering
Technology)
1.12) IUTEUVIRINTTY (Engineering System) PROFI12 0.54 0.55 0.09 6.34*%* (.31
1.13) mmﬂaa@ﬁ’auazmm(é{m (Safetyand PROF13 2.13 0.63 0.31 6.97** 0.39
Risk)

2) nauANNFuazINEzANMNSNTUMS PRAC 079 087 010 7.72%% 0.76

‘]Jf]ﬁ?lﬂﬁ! (Practical Knowledge and Skills)

2.1) mmi’ﬁmﬁmzwﬁmﬂmﬂmmw PRACI 1.00 0.60 - - 0.36
(Knowledge of Quality Management
System)

2.2) NNEeMIUUAUD IATINW/HANU 1azMs PRAC2 054 056  0.09 5.93*F  0.32
WEUTIONUITING (Project Presentation
and Academic Reporting)

2.3) inbenedaaulunsiiaun (Work Social  PRAC3 129 070 020  6.57**  0.49
Skill)

2.4) msldnuaymsdeaisedial] PRAC4 1.03 0.67 0.15 6.97* 045
se@ansma (Effective use of Language and
Communication)

2.5) MInamadeasIALazuinnI Ty PRAC5 022 022 0.08 2.87* 0.5

(Creative Thinking and Innovation)

12



Suranaree J. Soc. Sci. Vol. 18, No. 2, July-December 2024, ¢249376

M519N 2. (99)

Table 2. (Cont.)

U 4 % a d
ANTTOUL/AIVY sHa AMWIT13ND5 (Parameter)

(Competency/Indicator) (Code)

2.6) maud lulywuamgmbuazmsdaduly  PRAC6 077 055 013 6.13** 030

(Problem Solving and Decision Making)

2.7) MINAWHUNY (Planning) PRAC7 1.68 0.64 027 620%% 0.42

3) NQUAMANYE (Attributes) ATTR 121 093 015 834*  0.86

3.1) AMFITN V385351 (Morality and Ethics) ~ ATTR1 1.00 0.60 - - 0.37

3.2) duwmsdg §Innamez (Respect and ATTR2 048 0.65 0.07 7.33%* 042
Tactfulness)

3.3) TTHNVTTUITIFN (Professional Ethics) ATTR3 198 0.60 0.26 7.61** 0.36

3.4) ﬂ’J”IiJCT'iBﬁJG]ETqﬁ@I (Honesty) ATTR4 032 0.51 0.05 6.13** 027

3.5) ﬂ’J”I?JGlP'J:S: (Curiosity) ATTR5 038 0.61 0.05 7.07** 037

3.6) ﬂ'nmjéfuuazajqafu (Diligence and ATTR6 0.54 0.50 0.09 6.00%* 0.25
Determination)

3.7) msaailu il (Thinking and Doing) ~ ATTR7 028 055 0.04 649%% 031

3.8) UYBOFUWUT (Human Relations) ATTRS 047 0.64 0.06 7.28% 0.41
3.9) msﬁnmimﬁmﬁ'ﬁu (Cooperation) ATTR9 0.52 0.66 0.07 7.41** 043

3.10) NAUAANAIUAITNIU (Good Attitude ~ ATTRIO 0.58 0.53 0.09 6.34%*% 029

toward Working)

X2 =416.86 (df =371, p = 0.050), GFI = 0.88, AGFI = 0.85, CFI = 0.99, SRMR = 0.06, RMSEA =
0.02

Wnenwe : p<0.05, " p<0.01
1.2) M3edAUVUMEHRN
o { S ¢ 3
fIvseonuuuszuudiFeImaiiuTlsunsulszgndnuusanoudvliiu (Responsive
. . = o o o 1 Y Y
Web Application) 38111595095 UMshuugilnsaivannaregluuy yovuanihoe 16anld
¥ ¢ a ¢ a P g v A
nluamia Ty aeuiamesuDUNIM AeN RS TIUYARA tazuUEa TaedlFaudnsaden
J o
Wandu'ld 3 uow fio
a o ] a R é v K a o ]
D MsdszludurilsuannaAny Fainanyasalssilud i
a =X A o v =X 9 a Y
annafn Mz auiUaussauzveIned lasindnyidoudeyamsiszilivszavaussousves

AUIDI AN
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Figure 2 The Cooperative Education Position Assessment System Based

on Self-Assessment of Competency Level
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