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Development of a demonstration set of object sorting robotic arm and

automatic production control with the programmable logic controller
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Abstract
The objectives of this research were to 1) develop and evaluate the quality of the object sorting robotic arm
and automatic production control using a programmable logic controller, 2) determine the efficiency of the object
sorting robotic arm and automatic production control using a programmable logic controller; and 3) compare the

learning achievements before and after the class. A sample group in this research was from 30 third-year
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undergraduate students of Mechanical Engineering enrolled in the Hydraulics and Applied Pneumatics course
in semester 1 of the academic year 2022 at the Faculty of Industrial Education, Rajamangala University of Technology
Phra Nakhon. The sample was derived from the simple random sampling method in the classroom. The research
instruments included the mobile hydraulics training set, a test used during class and after class, and the quality
assessment sheet for the training set. Data were analyzed statistically by mean, standard deviation, and dependent
samples t-test. The research results showed as follows: 1) The average result of the assessment of the quality of
the training kits by the experts in the design and structure quality field was in good level, with average and standard
deviation (X=4.18, S.D.=0.53). The average result of functional quality was at very good level (X=4.62,-5.D.=0.32)
while the average result of the quality assessment for the experimental sheet was evaluated at good level (X=4.40,
S.D.=0.43). 2) The efficiencies of the training sets and experimental worksheets when applied to the learners were
82.21/86.10, which followed the threshold set at 80/80. Finally, 3) Students had a statistically significantly higher level
of academic achievement after the class than before the class .01 level accordingly to the hypothesis.

Keywords: practice set, automatic control, programmable logic controller, achievement
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Figure 2 Demonstration kit of object sorting robotic arm and automatic production control.
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t-test A (Table 1)

Table 1 Assessment results of the suitability of the object sorting robotic arm demonstration set and

automatic production control by programmable logic controller.

assessment list X S.D. suitability level results

theory documentation

objectives for teaching and observing of behavior 4.29 0.45 high
assign content that aligns teaching objectives 4.29 0.45 high
the knowledge worksheet has sufficient content to cover 4.29 0.45 high

all teaching purposes

the content is concise and easy to understand 4.29 0.45 high
proportion of knowledge sheets (pictures, text) compact and appropriate 3.71 1.03 high
knowledge sheet is correct 4.57 0.49 highest
the picture in the knowledge sheet 3.86 0.35 high
mean 4.18 0.53 high

practical skills

the work sheet corresponds to the objectives 4.29 0.45 high
the worksheet has the correct content 4.57 0.49 highest
the experimental process motivates learning 4.57 0.49 highest
clearly explain the experimental steps 5.00 0.00 highest
explanations of the sequence of experimental steps are easy to 5.00 0.00 highest
understand

convenience in saving experimental results 4.29 0.45 high
mean 4.62 0.32 highest

documentation of skills practice

appropriate to the level of teaching objectives 4.29 0.45 high
ability to enhance automation control skills 4.43 0.49 highest
convenient to connect additional devices 3.57 0.49 high
convenient to use 4.43 0.49 high
safety while using 4.43 0.49 highest

the work sheet is consistent with the work plan 5.00 0.00 highest
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Table 1 Assessment results of the suitability of the object sorting robotic arm demonstration set and

automatic production control by programmable logic controller (continue).

assessment list X S.D. suitability level results
it has a shape suitable for use 4.43 0.49 highest
convenient for maintenance 4.43 0.49 highest
structure is strong 414 0.83 high
suitability in the installation location 4.43 0.49 highest
cause motivation to study 4.29 0.45 high

costs production is worth the benefits 5.00 0.00 highest

mean 4.40 0.43 high

mean total 4.40 0.42 high

A1n (Table 1) WUINKHANNTULLHUTAAEA
WIUNAARUENTANUATNITAILANNINANER TR
% a a & o d”
Aaaldsunsuidannanaaalnsaiaad WawITu
R = \
NA39TUIUNINIINHAUNINAIHUNI TANDE]
TusAUR HANLRANLYINAY 4.40 LHANA1T040
% ¥ a a
ATUANANTUTENAUATUNY 1] HANUNIZAN

o

SYAUA (X=4.18, S.D.=0.53) Auananslsyney

ArunisiniinernisUiRRANmMNNzansTAL
ANN (X=4.62, S.D.=0.32) uazAuganaaasil
ANNNUNIZANTZALA (X=4.40, S.D.=0.42)

2. NaN1TALATIZENNU L ANT AN T
TARBAULTUNAAALINTAUAZNIAILANNITHAR

nlusdrlallsunsniniiaaaanmaalnsaans

A4 (Table 2)

Table 2 The efficiency results of the demonstration set of object sorting robotic arm and the automatic

production control by programmable logic controller.

inter-study test results (scores)

test during test after class
n=30 unit 1 unit 2 unit 3 unit 4 unit 5
class (50) (E,) (50) (E,)
(10) (10) (10) (10) 10)
X 7.65 8.16 8.00 8.39 8.68 40.88 43.20
S.D. 1.23 1.19 1.1 1.22 1.25 5.16 3.25
percentage 79.30 81.60 80.00 83.39 86.80 82.21 86.10

A1n (Table 2) NANTUNLTZANTNINVRITA
ANBALIUNAAALLNTAUATNITATLANAITHAR

anludFAqellsunsuiniiaananmaalnsalaes

WG AZUUUNAARUTEUINNEEY (E,) AZULLALA

HALRAY 82.21 ATLUY NARAUNAILTEY (E,)

1
' a
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WaananAaalnalans A (Table 3)

Table 3 Pre-test and post-test results of students using demonstration set of object sorting robotic

arm and automatic production control by programmable logic controller.

achievement tests n X S.D. t df Sig
pre-test 30 12.03 2.67 X

37.57 29 .000
post-test 30 36.23 1.77
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