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ABSTRACT

The purpose of this study is to investigate the effect of PBL (Problem-Based Learning) on
‘key competencies’ in a welding practice of a specialized high school. In order to achieve the
purpose of this study, a practical class with PBL was developed and applied to students in
a welding practice of a specialized high school facility department, and a basic vocational
competency test presented in the related prior studies was examined. First, the welding
practice with the industrial facility department was analyzed, and the study material and
draft for the teaching-learning process to which the PBL was applied were developed, and

%fga‘;égr then corrected and supplemented through expert verification. Next, the industrial facility
department students in C industrial specialized high school located in Daejeon were
a OPEN ACCESS divided into 19 experimental and control groups, respectively, and PBL was applied to the

experimental group and traditional learning methods were applied to the control group.
Pre/post-tests were conducted to the experimental group and the control group before and
after class as a vocational key competency test sheet, and the results were analyzed using
the corresponding sample t-test. The results of the study through the above process are as
follows. The basic vocational competency of the experimental group improved significantly,
and that of the control group did not show any significant change. Therefore, it has been
empirically confirmed that PBL has positive effects on the improvement of students' basic
vocational competency in industrial facility department welding practice.
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Introduction

Research Background and Purpose
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Theoretical Background

Vocational Key Competencies
Lee et al. (1997)2 A48 “B4 A UolA L= tif29] A hollA dAeH 275 sfsk= o 2L
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Table 1. Basic vocational competency category
Category Subcategory
Problem Solving Ability
Communication Skill
Resource Utilization Ability Information Utilization Ability
Tool Utilization Ability
Mathematical Competency
Organizational Comprehension Ability International Cultural Understanding Ability
(School)Organizational System Understanding Ability
Interpersonal Skill Leadership
Teamwork Skill
Conflict Management Ability
Self-management Ability Career Development Ability
Responsibility and Confidence

Source: Park et al. (2009), Reconstruction.
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Problem-based Learning (PBL)
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Improvement of Vocational Key Competencies by PBL
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Table 2. Research procedure and research content
Research procedure Research content

‘Welding subject curriculum survey
«Literature research on PBL

-Literature research on the relationship between PBL
and basic vocational competencies

Preparation

Development *Developing a teaching-learning lesson plan with PBL

«Expert verification for teaching-learning lesson plan

<Pilot test

«Correction and supplementation of teaching-learning
lesson plan

Improvement

*Pre-test for basic vocational skills

-Put into experimental and control groups
*Post-test for basic vocational competencies
-Statistical processing and data analysis

Evaluation

Research Methods
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Results

Preparation and Development Phase
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Table 3. PBL class in an industrial specialized high school

Learning objectives

Contents

Learning stage Time Procedure
Presenting 12 Introduction
problems Presenting problems
Checking problems
Collecting data for
problem solving
Exploring 3 Reconfirm the
the problem problem and draw a
solution solution
Execution 49 Making work

Rearrangement 10-11 Announcing problem

*One can understand a given learning
task and develop concrete solutions.
-Active communication and cooperation
can be achieved during discussions in
group learning.

*The problem can be reconfirmed and
a solution can be devised specifically.
*One can sketch the rain gauge that

reflects the solution from the group.

*One can make a rain gauge according
to the production order and method
discussed in the group.

+One can actively carry out their role
and cooperate.

+One can think about and present the

«Class preparation and motivation
Helping students understand PBL and
problems

*Presenting the problem situation
-After forming a group, searching for
a solution to a problem by yourself,
then searching for a suitable solution
through discussion.

-Sharing work through discussion

-Sketching works based on specific
solutions

Making the rain gauge by welding

*Making promotional materials

and evaluation solution promotion plan of the rain gauge made
by the group.
« Presentation of work
Organizingand  -One can faithfully engage in self- -Self-assessment, peer evaluation, other
evaluating outcomes  assessment, peer evaluation, and other group evaluation
group evaluations.
Improvement Phase
Table 42} Z+o] AHZ TS 9Jot W4 Sh571 QH(Choi, 2020, Appendix 3)¥}+ SH5AFR (Choi, 2020, Appendix
5), SAIRE= fIek al4-Sh53 H(Choi, 2020, Appendix )= 7HERE & = Wof 23] H271 5= A

o}

A7t 52 ol AEAE AFHSsti=d], o] wi AEA]ol 23 39
al. 2010)°] 7HEHet &2 54 2AHE H = Heksh Zio|t}. o] 3
A /dol p
o]]:]. /\-1‘31]94 4\:H Z]U;(]‘— —U—“I"—é

Appendix 5)°llA] AIAJH

Loﬂ pSke) '6‘]—]]

AR 28 7FA] 2L Q1TH(Choi, 2020, Appendix 6).
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Table 5. Third questionnaire

Question izggrgel 387 Disagree Neutral Agree SZ;I;%I y

1 Does learning begin with a problem?

2 Does the question deal with concepts and principles
related to learning objectives?

3 Isthe content comprehensive enough to cover the
necessary knowledge and skills?

4 Isitnecessary to analyze the problem, find
information, and plan to solve the problem in this
class?

5  Are there multiple solutions?

6  Can various search methods be used to solve the
problem?

7 Does the problem-solving process require a lot of
discussion?

8  Are real life problems being dealt with?

9  Are the materials used for problem solving available
in real life?

10 Isit based on a natural thought process?

11 Does it reflect the thinking process of experts or
professionals in that field?

12 Isit appropriate for the learner's level?

13 Isthis an example that the learner has experienced or
can experience?

14 Isita rather complicated problem as you can see in
reality?

15 Isita problem that requires cooperation?

Table 6. Expert group
Expert  Position Record

KOO  Chief teacher More than 20 years of educational experience, Completed all the doctoral requirements in

HOO  Teacher
SOO  Teacher
LOQO  Teacher

KOO  Teacher

SOO  Chief teacher More than 20 years of educational experience, Doctor of education

Education

experience, Master of education

More than 30 years of educational experience, Master of education
More than 30 years of educational experience, Experiencing welding class teaching
More than 20 years of educational experience
ROQO  Chief teacher More than 20 years of educational experience, Master of education
More than 10 years of educational experience, Experiencing welding class teaching
KOO  Head teacher More than 30 years of educational experience, Over 10 years of teaching consulting
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Table 7. 1* expert verification result

Quesicis Min. value Max. value M SD Qresittons Min. value Max. value M SD
of 3 group of 4 group
1 3 5 4.50 0.76 1 4 5 4.25 0.46
2 4 5 4.50 0.53 2 3 5 413 0.83
3 4 5 4.38 0.52 3 4 5 4.25 0.46
4 2 5 4.50 1.07 4 3 5 4.13 0.83
5 3 5 4.63 0.74 5 4 5 4.50 0.53
6 3 5 4.50 0.76 6 3 5 4.50 0.76
7 3 5 4.38 0.92 7 2 5 4.25 1.04
8 2 5 4.50 1.07 8 3 5 4.38 0.74
9 2 5 4.25 1.16 9 3 5 4.00 0.53
10 4 5 4.25 0.46 10 3 5 4.13 0.83
11 2 5 3.63 0.92 11 4 5 4.50 0.53
12 4 5 4.25 0.46
13 3 5 4.25 0.71
14 2 5 3.25 0.89
15 4 5 4.63 0.52
A 3.00 5.00 429 0.66 A 3.27 5.00 4.27 0.62
Table 8. 2" expert verification result
Qs Min. value Max. value M SD Quesiieis Min. value Max. value M SD
of 3 group of 4 group
1 4 5 4.63 0.52 1 4 5 4.75 0.46
2 4 5 4.75 0.46 2 3 5 4.38 0.74
3 4 5 4.75 0.46 3 4 5 4.75 0.46
4 4 5 4.50 0.53 4 3 5 4.63 0.74
5 4 5 4.75 0.46 5 4 5 4.75 0.46
6 4 5 4.63 0.52 6 4 5 4.63 0.52
7 3 5 4.25 0.89 7 4 5 4.63 0.52
8 4 5 4.75 0.46 8 4 5 4.63 0.52
9 4 5 4.63 0.52 9 4 5 4.63 0.52
10 4 5 4.63 0.52 10 4 5 4.50 0.53
11 3 5 4.13 0.83 11 3 5 4.25 0.71
12 4 5 4.75 0.46
13 4 5 4.50 0.53
14 4 5 4.38 0.52
15 3 5 4.50 0.76
A 3.80 5.00 4.57 0.51 ZAA| 3.73 5.00 4.59 0.50
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Table 9. Pilot test by students

Questions Min. value Max. value M SD

The proposed [problem situation] was challenging and interesting. 4 5 4.75 0.50

The presented [problem situation] is related to daily life. 3 5 4.00 0.82

During the course of the class, activities were centered around students. 5 5 5.00 0.00

The presented [problem situation] is suitable for our level as a student. 4 5 4.75 0.50

In the presented [Problem Situation], it was accomplished without difficulty 4 5 4.50 0.58

in knowing and deciding what role we as students should take on.

The proposed [Problem Situation] was open to discussions and discussions 5 5 5.00 0.00

with the group.

The group worksheets [1] and [2] were good for solving problems, organizing 5 5 5.00 0.00

our students' thoughts and making plans.

The contents of the [Self and Peer Activity Assessment Sheet] reflect our 5 5 5.00 0.00

activities and participation as students.

The content of the [Problem Solution Presentation Evaluation Sheet] is 3 5 4.50 1.00

suitable for checking the completeness of the results of our group and other

groups.

The time given for the entire course was appropriate for us as students. 3 5 4.50 1.00

Total 4.1 §) 4.70 0.41

Evaluation Phase

1,27}0] 271 A7} T} o] Al Eof b
2 Lo 2|917]2520] v Y Yo uzt Yok B
£} 5ok AR AT} P Sl Ak SRS

Sh&A| =9k} SH5 AR (Choi, 2020, Appendix 5)
a7e] Al dhugel C 2

Aol E3kslm Qe AR

o LI =
3l g7l sFF-o.2 7w of Itk o] A7Z 93 217 247 0] el o2 T 281 27 WS A
ook SR o 2 TRk A1) UL Vs,
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Difference in Basic Vocational Skills Pre-/Post-tests in the Experimental Group

O E2 A4S AFEsto] AR T ARARE AL AikE SA14 o= #6110, 71 Ak= Table
102} 2ot AR Te] A 7| 25Hol| tigh AP-ARE AR A1}, A7 253 9] Wt AR o] AP
Gtol H]sf 0.32 Tf EkoH AR ARE Z Aol tigh -2 7ol A t=4.358, p=0.0000| 1A -2l TS5}
Roo g FAAE E/detal -850l PBL2 A Toll 4-851%1e m) 2] AR, AR 2147 %
8 HaPF A 02 fon|ahA| Qe Aoz FAE T o] AxtERE APy 4-¢, &5l
PBL= 4851 W 447|268 el =2o] Hohl & 4= Ut} th3-2 & shewHelof oigh 474 &
ARrE A EH o2 2ok

TAH A 522 AR wto] ARl HIsl] ko, t=1.865, p=0.07901A BAIA =2 f-ofn|slA] &
At} QXA G52 AT o] APl vl =9k H, =2.302, p=0.0330]01A] BAH & Foln]
Sioich. A E 8532 AR wto] APl H]sl| =30, =-2.890, p=0.0100]0]A] FA| A o= F-olr]
SiQith. =785 AREE o] AR tol Hlsl =3O, =0422, p=0.678°]0A] BAIACZ {9
njstA] ittt 2) 582 AR ato] AP to] Blsl =3to ™, =2.269, p=0.036°]014] BAIHOE &
oln|atelt. ZAlEE}o| 52 AR o] AP toll Hlsl =t oL, t=-1.868, p=0.078°| o] A BAIZ 2
2 FoulstA] gtk (st AA o] sleH 2 AREg o] APl HlsH =342, t=-2.010, p=0.060
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Table 10. Pre/post-correspondence sample t-test for experimental group

. A
Time n  Mean S/D Mean df t p
Basic Vocational Competency Pre 19 508 073 -032 18 -4358 0.000
Post 19 540 0.75
Sub- Problem Solving Ability Pre 19 467 068 -046 18 -1.865 0.079
variable Post 19 513 112
Communication Skill Pre 19 500 106 -049 18 -2.302 0.033
Post 19 549 092
Resource Information Pre 19 448 066 -046 18 -2.890 0.010°
Utilization Ability Utilization Ability Post 19 494 0.76
Tool Utilization Ability Pre 19 557 052 -0.05 18 -0422 0.678
Post 19 562 0.76
Mathematical Competency Pre 19 443 123 -042 18 -2269 0.036
Post 19 485 134
Organizational ~ International Cultural Pre 19 376 131 -043 18 -1.868 0.078
Comprehension Understanding Ability Post 19 419 1.10
Ability (School)Organizational System Pre 19 509 100 -034 18 2010 0.060
Understanding Ability Post 19 543 0091
Interpersonal Leadership Pre 19 564 1.04 -020 18 -1.319 0.204
Skill Post 19 58 097
Teamwork Skill Pre 19 600 153 -011 18 -0.364 0.720
Post 19 611 1.07
Conflict Management Ability Pre 19 531 130 -015 18 -0.850 0.407
Post 19 546 119
Self-management Career Development Ability Pre 19 549 118 -0.34 18 -2.049 0.055
Ability Post 19 583 119
Responsibility and Confidence Pre 19 549 111 -040 18 -1.980 0.063
Post 19 58 098
p<0.05

Difference in Basic Vocational Skills Pre-/Post-tests in the Control Group

SR E 1A S A5t EAF D] AP AL 7AL ATte EAZ o2 BM5I T, 1 ATH= Table
112} 2o}, FARTe] 2F7| 5ol tigh AP AR ZFoll A 2472539 Bt AR to] AR
ol v]al 0.1 o] =Qkom AP, Aol tht t-7 Aol A] =1.346, p=0.1950]A] R0 428 TEE5}A] B5
FUAE EAet L &Gl AREshe A B AR aekaii 2 BAIA T SIS AR, AR A]947]
258 Hgt2 712 0 L o 7]ofekA] Bol9e-S E412 0 2 Bttt the 0 2 519 Qlof| thdt 714
SAZE Ao EH o3 g
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BANE 52 AR o] Aol H]al &k O LY, =1317, p=020401 4] SAIZ 02 Feju]siA] &
kTt QA B 582 AR o] AP s oll HSH =t oL, =0.772, p=04500] 0] A BA| 2 0 & g0}
2| Foket. HE-E-5-2 AR o] AP ol| Hlal =L, 1017, p=0.3230]0{A] BAIH O R &
ofu]stA] ottt E7E-E-5H2 AFE g o] AP wtol H]al = 3kO U, t=-1.074, p=0.297°] 01 A] BAIH S
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ojojx] BAIHCEE Fojulstr] Attt He A5 AT to] ARt Hlel WA UL, =0.221,
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t=-0.707, p=0.4880]| 01 A TAIZ 0. & Foju|otz] ekttt A5 ARF wto] AP g tol] Hlsh =3k
O, =-0.523, p=0.607°]01A] SAIA = o n|o}A] kbt At B ApAlZh Pﬁﬁol AT tol|
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Ao cajyrt

Table 11. Pre/post-correspondence sample t-test for control group

Time n Mean S/D

Basic Vocational Competency Pre 19 501 054 -010 18 -1.346 0.195
Post 19 511 0.76
Pre 19 464 116 -023 18 -1.317 0.204
Post 19 487 091
Pre 19 483 099 -024 18 -0.772 0.450
Post 19 507 092

Problem Solving Ability

Communication Skill

Information Pre 19 440 093 -0.19 18 -1.017 0.323
Resource Utilization Utilization Ability Post 19 459 0.83
Ability I . Pre 19 500 126 -0.19 18 -1.074 0.297
Tool Utilization Ability Post 19 519 1.0
. Pre 19 470 071 -0.24 18 -1.213 0.241
Mathematical Competency Post 19 494 077
International Cultural Pre 19 475 0.65 0.00 18  0.000 1.000
Sub-variable Organizational Understanding Ability Post 19 475 0.72
Comprehension Ability (School)Organizational Pre 19 497 076 -009 18 -0.550 0.589
System Understanding Ability Post 19  5.06 0.90
Leadershi Pre 19 555 0.84 024 18 1.189 0.250
P Post 19 531 115
. . Pre 19 5.63 098 0.06 18  0.221 0.828
Interpersonal Skill Teamwork Skill Post 19 557 099
. . Pre 19 5.09 086 -0.12 18 -0.707 0.488
Conflict Management Ability Post 19 521 099
Pre 19 526 0.86 -0.07 18 -0.523 0.607
Career Development Abili
Self-management P Y post 19 533 082
Ability Responsibility and Pre 19 533 109 005 18 -0.229 0.821
Confidence Post 19 538 1.55
*p <0.05
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Conclusions
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