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NIRAT YAMOAT : CONNECTIVISM MOBILE LEARNING EXPERT
SYSTEM FOR CIVIL ENGINEERING STUDENT IN COMPETENCIES
ADVICE OF COOPERATIVE EDUCATION’S JOB POSITIONING. THESIS

ADVISOR : ASSOC.PROF.WEERAPONG POLNIGONGIT, Ph.D., 207 PP.

CONNECTIVISM MOBILE LEARNING/EXPERT SYSTEM/

CIVIL ENGINEERING/COOPERATIVE EDUCATION/JOB POSITIONING

This research aims to (1) developing the self-assessment competency indicators
for civil engineering étudents in cooperative education program, and (2) designing and
developing connectivism mobile learning expert system for civil engineering students in
competencies advice of cooperative education’s job positioning. The research samples
are divided into 2 groups: 1) 410 civil engineering experts who supervised civil
engineering students in the cooperative education program and 2) 127 civil engineering
students in cooperative education program. A questionnaire was used to collect
information, and statistical data used for analysis were in the form of percentage, mean,
standard deviation, and confirmatory factor analysis. The findings are as follows:

1) The most important self-assessment competency indicators for civil
engineering students in cooperative education program are practical knowledge and
skills, followed by attributes and professional knowledge and skills respectively. The
most important practical knowledge and skills is “interpersonal skills”. The key attribute
is “working with others/collaboration” and the main professional knowledge and skills
are “safety and risk management” and “engineering materials, civil engineering

materials, and testing”.



2) The connectivism mobile learning expert system offers a high level of
connectivism in terms of autonomy, diversity, interaction and openness. The expert
system is rated highly on autonomy as the system encourages students to set their own
learning plan and learning progress tracking, which is in line with self-learning concept.
However, for the expert system to be truly efficient and effective, students in the
cooperative education program must be proactive in setting their own learning plan and
tracking their learning progress.

3y The leanﬁng outcome from the connectivism mobile learning environment in
expert system is rated in high level and students rated the usability testing of the expert
system, agreeing with the positive points and disagreeing or not sure about negative
points.

Implementing this connectivism mobile learning expert system promotes mobile
connectivism learning to occur anytime, anywhere. Students initiate learning and learn
from connectivism. This system therefore supports cooperative education which focuses
on experiential learning in the real workplace, bringing about concrete experience,
reflective observation, abstract conceptualization, and active experimentation. It helps
students in cooperative education program develop competencies in all areas — practical
knowledge and skills, attributes, and professional knowledge and skills. The expert
system can be used before, during and aﬁer work assignment in the cooperative education
program in order to equip students with key competencies. This responds to the needs of
corporates and helps resolve the quality issue of civil engineering students in the

cooperative education program.
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CFI (Comparative Fit Index)

)

>0.95 A9ANADINANNAUA

0.90-0.95 eeandonaunaunolyld

GFI (Goodness of Fit Index)

)

Y
>0.95 A0ANADINANNAUA

0.90-0.95 woandenaunaunalyld

AGFTI (Adjusted Goodness of Fit Index)

=

>0.95 APANADINANNAUA

0.90-0.95 aoanavInaunaunolyla

RMSEA (Root Mean Square Error of

Approximation)
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<0.05 A9ANZ0INANNAUA
0.05-0.08 eoandonaunaunolyld
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Q-Plot
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v 9
MINN 4.1 HANITAATIEH AN FURUTVRIA LT ausTousd mTumsUsziduauesueq

WAANHIANNIANYY A1VIHIAINTIN TEET (n=410)

1Y PROF1 PROF2 PROF3 PROF4 PROFS5 PROF6 PROF7 PROF8 PROF9 PROF10

PROF 1 1

PROF 2 153%* 1

PROF 3 S51** .254%* 1

PROF 4 477 175%* .542%* 1

PROF 5 213%* 213%* 353%* .320%* 1

PROF6 -.019 .614%* 165%* -.007 181%* 1

PROF7 192%* 158%* .599%* .306%* .615%* 187%* 1

PROF8 327%* 225%% .544%* 220%* S18%* .389%* .648%* 1

PROFY 264%* .508%* 317%* 193%* .384%% .224%* .396%* .388%* 1

PROF10 316%* 180%* A80%* 255%% .224%* .306%* 449%x 527%* 443 1
PROF 11 380%* .369%* 519%* .594%% 552%* 118* 561%* A460%* .368%** 231%*
PROF 12 A14%* .392%* A33%* 510%* .204%* .283%* .282%* .300%* .294%* A2TH*
PROF 13 .399%x .057 .569%* A27%* 407** -.056 419%* 381%* 284%* 215%*
PRAC1 414%* .049 579%* STT** 385%* 012 353%* .350%* 189%* .303%*
PRAC2 256%* 167%* 370%* 114%* .025 .200%* 255%% 381%* A4T7H* .395%*
PRAC3 212%* .006 367%* .248%* 267%* .059 .328%* A406%* 192%* 182%*
PRAC4 280%* .035 391%% 219%* 150%* 116* 283%* ATT** 129%* 274%*
PRACS 138%* .260%* 183%* 254%* 271%* 216%* .204%* A36%* .101* 159%*
PRAC6 166%* .050 373%* 405%* .162%* 072 274%* 317%* .004 168%*
PRAC7 .266%* .098%* .399%* 233%* 173%* .100%* .303%* .360%* 227%* 221%*
ATTRI1 447 d12% A53%% A5 279%* .064 .204%* 250%* .035 J112*
ATTR 2 .386%* -.026 ST1%* .288%* 317%* .036 254%% 372%* .078 115%
ATTR 3 273%* .054 .358%* 28238 116* 153%* 167%* 314%* .043 191%*
ATTR 4 205%* 162%* 2.7/l 150%* .006 .309%* 163%* 212%* .054 261%*
ATTRS 227%* -.093 .338%* 173%* .290%* -.026 250%* .203%* 127%* .079
ATTR 6 129%* 191%* .280%* .085 136%* .345%* 311F* 315%* 199%* 193%*
ATTR 7 .204%* 184%* 362%* 233%* 185%* 275%* .302%* A402%* 201%* .264%*
ATTR 8 288%* -.020 348%* 244%* 362%* -.109* 272%* 325%* 258%* 116*
ATTRY9 205%* -.052 A04%* .308%* .320%* -.015 .269%* .338%* 115% 183%*
ATTR 10 185%* 181%* 276%* 166%* .051 250%* 149%* .268%* 250%* .289%*
Mean 3.551 3.666 3.468 3.620 3.241 3.785 3.188 3.307 3.384 3.529
SD 0.483 0.535 0.597 0.668 0.605 0.777 0.936 0.642 0.511 0.839

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) = .843, Bartlett's Test of Sphericity = 9776.314, p <.001

NBING : p<.05, p<.01
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v 9
MINN 4.1 HANITAATIEH AN FURUTVRIA LT ausTousd mTumsUsziduauesueq

v K a =R a a 1
UNANKIANNIANE F1UIFIAINTTU ToB1 (n=410) (%D)

o

L PROF11 PROF12 PROF13 PRAC1 PRAC2 PRAC3 PRAC4 PRACS PRAC6 PRAC7

PROF 11 1

PROF 12 S18%* 1

PROF 13 506%* .208%* 1

PRAC1 594 439%* 427 1

PRAC2 .194%* 231%* 356%* 277** 1

PRAC3 .334%* 273%* .602%* 355%% A493%* 1

PRAC4 277** .300%* .534%* 358%* .502%* 799%* 1

PRACS 374%x 448%* 223%* .302%* 226%* 485%* .545%* 1

PRAC6 372%* A430%* A44x* A437** .300%* .623%% .540%* .532%* 1

PRAC7 322%x 467 556%* .400%* A465%* T21%% .615%* A3T*X 723%* 1
ATTR1 387 A470%* AT79%* A5 074 4043 .395%* 361%* A3T7** .348%*
ATTR 2 .323%* .306%* .548%* A423%% 314%* 612%% .520%* .384%* A33%* S12%*
ATTR 3 230%* 252%* A408** .388%* 262%* 479%* A492%* 342%* A37** A26%*
ATTR 4 .108* .269%* 255%% 223%* 291%* 336%* 362%* 152%* 276%* .296%*
ATTRS .208%* .198%* 558%* 325%* 266%* L637%** 519%* 312%* A22%* 519%*
ATTR 6 199%* 210%* .356%* .097 A32%* .506%* A98%** 231%* 270%* A409%*
ATTR 7 324%x .204%* 525%% 245%* A50%* 555%* 582%* .380%* AS1** 527%*
ATTR 8 358%x .149%* .660%** .288%* 231%% .609%* A466%* 247%* .322%* A48%*
ATTRY 325%* 281%* 611%% A1T7H* 168%* .598%* A88** 297%* A41%* 507%*
ATTR 10 .260%* 216%* 244%* 242%* .349%* 465%* A05%* 165%* 259%* .392%*
Mean 3.453 3.639 3.483 3.254 3.651 4.068 3.878 3.822 3.949 3.998
SD 0.573 0.869 0.816 0.876 0.808 0.753 0.769 0.689 0.763 0.811

119% PROF11 PROF12 PROF13 PRAC1 PRAC2 PRAC3 PRAC4 PRACS PRAC6 PRAC7

ATTRI1 1

ATTR 2 .609%* 1

ATTR 3 652%* 484%* 1

ATTR 4 523%% .294%% TAT** 1

ATTR 5 .520%* .695%* ABTH* .346%* 1

ATTR 6 270%* A453%* 391%* 518%* A490%* 1

ATTR 7 405%* .563%* S11¥* A430%* S575%* .680%* 1

ATTR 8 469%* .662%* A36%* 297%* 657** A453%* ST1H* 1

ATTRY .633%* T10%* 631%* 520%* .655%% .392%* 536%* T79%* 1

ATTR 10 235%x 406%** A492%% 505%* 397%* .632%* A6T7** AT2¥X S510%* 1
Mean 4.320 4.432 4.434 4.541 4.373 4.505 4.285 4.322 4.395 4.541
SD 0.643 0.615 0.683 0.597 0.629 0.505 0.597 0.655 0.656 0.550

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) = .843, Bartlett's Test of Sphericity = 9776.314, p <.001

NGNS : p<.05, p<.0l
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S

\ ATTRI 0.00
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b 021
N
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