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[ Abstract ]

The purpose of this study was to analysis of PBL for Korean Apprenticeship Program in Mechanical Engineering. The details

of the study were as follows: First, the perception related to the PBL of Korean apprenticeship program was investigated. Second,

the utilization and the operational difficulties of PBL for Korean Apprenticeship Program were investigated. Third, the supporting

system for PBL was suggested. Research methods were literature research, questionnaire survey and FGI. The survey was conducted

online from July 15 to August 14, 2021. A total of 515 respondents responded. A total of 108 in 515 respondents were in Mechanical

Engineering. FGI conducted a total of 25 people who actual use PBL in the field of Korean Apprenticeship Program. Conclusions

and suggestions based upon the result of this study are as follows. First, It is necessary to improve the utilization of PBL for Korean

Apprenticeship Program in Industry. Second, PBL is necessary to apply optionally according to the job and field situation. Third,

it is necessary to support system of evaluation for PBL in Korean Apprenticeship Program. Finally, related operation model and

guideline need to be prepared for best practice.

Key Words: Korean Apprenticeship Program, Mechanical Engineering, PBL evaluation, Problem-Based Learning
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Table 4. PBL operation process in Korean apprenticeship program
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Table 6. Overview of survey
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Table 7. Outline of questionnaire
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71A] ok SHAL 1088 0] e e £ AIE LA
T73te] Aelshd vhet 2k

A. PBL 212}
1) PBL 2IX|=(0|5H=)

PBLY| ti&f oj® A& &3 9J=X] PBL A %o tsl,
71 Al R0kl = ‘PBLO A S5ZEALY] A 0o] 574% 0

7|20 LetEE A oM o] PBL AEH =4

Bl w(agAhe] 9ol 5724, ‘PBLY =4 HAA H =
;Q’(55 67(-1) PBLoﬂ/ﬂ _;:17]_ ;g;q. =i H]—HJ’(SS 37(4) vg_,] FO
= Ueksde). PBL| ts) Arh} 93 9K PBL ol Sl =
FARRE EFA ZIAIRoRe] FiETE 55602 AABT
(54.651)°l H]3to] QA &o] T2 A o2 YEPSTHE 8 3=

PBLEIA| ol Tjah AlR-5ahd AR A (E 9. 23
=S98 2polsh NCSThR- ol T Ao, S} 7
23} NCSHERS) 4544 2t dolngt AAE 2

2 7V A Uehtal, O thgozE PRLAA FEEAM T $ER TR S /983l IEEAME w9
H 8. PBL 2IX[= (0|3 =)
Table 8. Awareness of PBL
PBLOfIA 7] =
PBLOIA S5 - PBLOJIA] &t& = At Zof Atd&tof|
Hot NEE PBL =2 S2ME D% s a=ZXte| PELOY | B2k AMgtsh(Y) pBL  Aehsh(2) PBL PEL
- ToFxgey =TUCAT 0 (@sxpo P HAL G dhy E R Pty Olsh=
(w9 gt ) oAt Z2TJYE FZE (HOlE)
1=
71A 108 55.6 55.1 57.2 57.4 55.3 53.0 52.1 55.6
A 515 54.6 53.0 56.1 56.0 52.6 51.8 50.3 54.6
E 9. PBL 2IX|= NF-2Eof Cist SEAIE - NCSCHERYE 24HEA
Table 9. ANOVA of PBL awareness by group of respondents & NCS
28 = A= ANRE YN F P R
SEHA 12 15840.16 2 7920.08 15.47 0.000%**
PBL2| =Q! F|X|
o = NCS CHEF 13108.92 24 546.21 1.07 0.378 142
SEX TENCS & 14675.93 31 473.42 0.93 0.586
QEI-X =3 * %%
PRLOJA ZE =2 SEA & 18062.64 2 9031.32 16.12 0.000
MIE| W= (D4R} NCS CHER 11272.06 24 469.67 0.84 0.688 a2
ol
o= SEA TENCS Hi& 17592.91 31 567.51 1.01 0.450
_ QEFX 5!_ * %%
PRLOJAL 7|23 %t SEA T2 18066.30 2 9033.15 17.41 0.000
mP NCS CHESR 16326.73 24 680.28 1.31 0.149 135
MESYNARCEETY
(WA =id SEA TE*NCS =2 18955.78 31 611.48 1.18 0.237
[=1sisy = * %%
PBLOJAT SEA & 11274.48 2 5637.24 10.40 0.000
StEZEAtY NCS CHEF 13591.62 24 566.32 1.05 0.406 .079
[ezk=13
- SEA AE*NCS CH2F 16275.19 31 525.01 0.97 0.518
SEA & 13662.60 2 6831.30 13.76 0.000%**
PBLOf|Af 2t
X%} gl %ﬁg NCS CHEF 14760.19 24 615.01 1.24 0.202 .097
SEXR TENC =2 18017.41 31 581.21 1.17 0.245
orCH = * XK
Abei ol SEA & 14597.10 2 7298.55 14.70 0.000
AEsHY) PBL NCS CHER 19458.42 24 810.77 1.63 0.031* .109
2 L2
ZRIBHE SCIRp LEINGS 2= 19016.48 31 613.44 1.24 0.183
ApeIEfOf SEHA 12 10897.69 2 5448.84 11.75 0.000%**
AEsHY) PBL NCS CiE 14697.69 24 612.40 1.32 0.143 092
22 (440
FEEHR) SEIRF LENCS CE 1854151 31 598.11 1.29 0.140
* 1 pC0.05, ** 1 p¢0.01, *** : p(0.001
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H10. PBL QX[ Al

soy

off chet SEA

g G| (7|A=0F), Bl M(SD)

Table 10. Mean differences of PBL awareness by group of respondents

PBLO{|Af PBLO{|A{ PBLO|A] At Eof At E o
S e Ab 2= PBLS| =2 Ss=HMH 7| A A AL staazRfol PBLOIIAM BTt Aersh(e) HesHY)
s=T T T AN RN af@erhel  (@freld TELG Hatala  opeLZROd  pBLO| F
lish e o= e (Hol=)
, 55.2 53.8 59.0 57.5 55.2 53.8 52.8
olsIxF TA . ) . : . ) .
71T 2 >3 (21.6) (24.7) (23.0) (21.7) (22.1) (22.1) (22.8)
&= ME % 76.0 74.0 72.1 71.2 71.2 64.4 62.5
mEs (19.3) (18.0) (19.1) (18.3) (19.6) (20.2) (20.3)
st a2zt 2 37.9 40.5 405 448 41.4 41.4 4.4
(26.4) (27.9) (28.7) (30.9) (26.1) (27.0) (27.0)
- 19.627 13.28 12.31 8.375 11.783 6.875 5.614
CHel @ (EFEA
* 1 pC0.05, ** 1 p0.01, *** : p(0.001
FEEA I PBLRIAIEE BAH SR /9§ Aol7} = o (61.57), ‘(NDPBLS 913l =& Aolth(61.33) 59
Aoz veon), NCStERol me A s ot gl &0 JEThE 11 3=).
= AoZ Vet =3 $EA FE I NCSH 79 4% PBL &9 9JA]o) tf&t §FAF IF JTE, NCS &7
288 = VFERA] kT 2lo)E Lol Azl= F 120] AAH gtk A AvE

Z1AEoF 10882 7198 GwAL, F5FEAY w, 8
22 IFEE 2A Ao A PBL <l
A F-Eo] thate] FEEHAME wre] Fo] thAlH
. Bito] wekom 1 xpol7t B
2 f93) E3], ‘PBL =% HA E B2 e &
HAE We] Bto] 76,002 7 Eokom 719a%
A}5527, S5 2 A 3797 o2 AFTEAES B9
Ay EA& o gl u$- v FFEo R AAFA Y= AL
2 A 7 g2 Hre] Aol ANE Ane ®
109} e}

rl

Y =

fu
Hir
32
o
oy
rl
fu
D)
1o,

2) PBL 2¥ 9|x|

PBL &% oA diall, (F85)LeaHd Td a4
7} &4 Tfol 2 Aotk 6374 = 71 =
Y, I theo = (Z1QPBLE AZAH o

E 11. PBL 2g 2%
Table 11. Willing to apply PBL

Ay EE (@A)SE7IY R FA78 SolM AAY, AR
A S AL Al Fol7h B Aolrh o] el A SHAF 1
9 NCSHE7-9] daat-go] A4 o= o8ttt
‘CIDPBLE AS5Aow &8 Aoty o} (FF) L
W FdY AR a8 meo] 2 Aoty o £
Me SFA T2l w2t Aolrh Aflen, HA IFE B

FOFNCSHEF) 452§ TA7} e,

olA
—

o

3) PBL gtMof Al

At A wsFH WHH o 2 PBLO| A gelytol ot
A& 2AEH] $13te] st Aol A PBLY] H Ao
3] Eofit A7 "ol 7)Aok 108 ol tgh -3-Ho]
73.1%=E oA @tk $H(26.9%)E T Bkt o= A
A NCS tEF 2ALA "ot $50] 71.1% U2 A
o Hlate] & Aoz 7|4 Fofo A PBL £¢]-&82 Do

) (EHADEtE7I & (RE) Qstatsl
siof A2l 4 (CHH) =283t A7 SoM HA (7121) PBLE H3H (7421) PBLS 2I3H ;:M ;wir
= o = xlo oS = =T= 2384

. o7t e A FEHS S A o= &8st A L=k 2o S

o7t e A ETE =
71A 108 56.1 58.5 61.5 61.3 63.7
A 515 54.8 55.4 58.9 59.7 62.5
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7|20t stsHain|ofAe] PBL AlE) 24
E 12. PBL 2Y 2X| MF20l| CiEt SEHAIY - NCSHHERY 24HEA
Table 12. ANOVA of willing to apply PBL by group of respondents & NCS
28 =2 =g ARz HdlE F P R
SEA HE 1796.70 2 898.35 1.66 0.191
':"7( §_2‘l =0 Vi
( “)m‘;*;" 17t NCS CHEF 13143.75 24 547.66 1.01 0.447 034
[E- =N\
SEXFEINCS o 25982.91 31 838.16 1.55 0.032
(EHA =571/ SEHM 2 1724.81 2 862.41 1.59 0.205
FET |2l HME,
Ce=
HoRZ A2 Al NCS CHE R 14966.73 24 623.61 1.15 0.284 .070
ztoj7t e A SEER} TLEANCS [ 28838.71 31 930.28 1.72 0.011%
[=1=iyN =
(Hol)pBLS SEHA & 2409.57 2 1204.79 237 0.095
HI¥o= NCS CHER 16454.85 24 685.62 1.35 0.126 .043
st2sH A
geEX SEX TLENCS CHEF 19696.08 31 635.36 1.25 0.17
SEA 72 4364.61 2 2182.31 428 0.014*
(7He1)PBLE 2|3l o
w23 71 NCS CHES 12805.52 24 533.56 1.05 0.405 051
SER FENCS CHE 24726.49 31 797.63 1.56 0.029*
(ZE) st SEX TE 3984.66 2 1992.33 3.83 0.022*
Z2o| ZapMa} NCS CHES 14701.64 24 612.57 1.18 0.257 044
240l =8 o o o *
SEHRF TENCS 2R 26959.75 31 869.67 1.67 0.014
* 1 p€0.05, ** 1 p0.01, *** : p¢0.001
E 13. PBLO| 223t o|®
Table 13. Reason for applying PBL
S EZ2Ate| E3Mat7|at -
Off-JT b = 5 S22 O AP A
=20} At = ' Of2f Atg| 2k orol¥e=z 7|Et
oJT Ao =& =3 J|eiEtota &N H&=0f| 7|0f
7|A| 79 53.2 19.0 17.7 5.1 5.1 0.0
A 366 456 23.8 17.8 8.2 4.1 05
E 14. PBLO| ZRstX| QT MZtsH= O|F
Table 14. Reason for not needing to use PBL
A= olstA st Sk
MR BNS sezesn O mam ey osw L&
s Al 4 (&=2) HEHA 2| A 22 xto| olzt JUNES olma} T2 Xt 7|E}
= a x5t ax o3} == BN e =T - ME=R|Al
Sy =58 T /04 SrRE e HIM S ey Ma=X| Al
we W getofalg T - T ez
717 29 31.0 37.9 10.3 6.9 34 0.0 34 3.4 34
A 149 30.2 235 12.8 8.1 7.4 6.0 5.4 5 13
ol thg A1 o] A Yehb= AS AlAL] Eoh Ho g 3 OJT 94e 23] 714 it &35 9 P4 2t 7}
7)1 A 2o}l A PBLo] © Q3 Aztels o] g A 23P(17.7%) 59 22 YEPHTHE 13 3=).
EollE, OffFITAME S ¢ w&E9)9} OIT(=A1A A% o o2 dstFrgA|dA PBLe] Q3R] Frhal A
S&H) AAld =870] 532%= 7P =4 vEsta, 1o Z}sh= ol frell tigk 7)Aok SOl =, ‘Lo A
SorE= SRR uF ALY JEHESEAATH, EA(SHIEA FAF )l 33t @71 Wl 7t 37.9%
ARAALLSY B 7197] A 19.0%), FEEDE 7] 2 P A deha, O oo @4 44391 2ok
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E 15. PBL 29 MY AFZoll thet SEX

g w71 A=k

Table 15. Mean differences of operational suitability of PBL by group of respondents

slAbe] 5|2 3

SEX #&2 At 5= (slanzat ol Lhe T8t wRke| ok S U W2 (EEET)
7| A E AL 53 54.7(21.4) 57.1(22.1) 53.8(23.2)
SSETUME u 26 58.7(25.4) 69.2(20.4) 55.8(23.8)
a5 22X} 29 52.6(19.3) 56.0(21.8) 56.0(21.8)
F2r 0.541 3_227 0.117
Chel : B (EEER}
* 1 p€0.05, ** : p¢0.01, *** : p(0.001
H 16. PBL 2% A& M2l Chs SEXRE - NCSHHERYE SM4EN
Table 16. ANOVA of operational suitability of PBL by group of respondents & NCS
28t = Mg ARE HA= F p R
sAfo| &l SEA 7& 6246.207 2 3123.104 7.243 0.001**
(E&Z22A NCS CHER 15844.913 24 660.205 1.531 0.053 .051
o) H4 SEA TEINCS 7 14150.738 31 456.475 1.059 0.384
SEA 7& 9831.031 2 4915.515 12.35 0.000%**
WHRpe| Azt NCS CHER 20544.478 24 856.02 2.151 0.001** .095
SEA TLRENCS CHEF 18283.625 31 589.794 1.482 0.048*
s ol SEA =2 5117.983 2 2558.992 5.282 0.005**
W= NCS CHES 21547.731 24 897.822 1.853 0.009** .049
(BrE=7) SEHA LEINCS THEF 19421.619 31 626.504 1.293 0.138
¥ p0.05, ** : p€0.01, *** : p(0.001

(EE AN A g 2

ZolA 71 31.0% ‘¥

5 ST E2Ae] 4 o7t 25849 A ZoA(E
) (10.3%), ‘S5d2Ae] 5 Teto] of#A41°(6.9%) T
o] 02 YERITHE 14 Fx).

71 A&kl A PBL A3l oish 94 154 3
& v g Ao A= wpate] J7F 3] Ftato] 7}
o Aoz el on FEEAAE W] Bt
69.2(20.4)=2 7+ =9k, 71 G @FWANSET.), S EA
(56.0) =0 ATHE 15 #=x).

PBL 2@ Aol thet &5 A, NCStiEw2 A
olg A3 Ao = FAte] AT (EEIEA AT

E 17. PBL 2S H(ZF2 257 2ot 78S o oled=l=)

Table 17. Difficulties of the implementation of PBL

Ul-g 3y oA SR FEE o7t BAH R FoFo
o, wpAe] ARpel s SHA T, NCSHERE, &9
A 1% B NCSHERS 3548 BFA SAHL
2 Fv g A7t =2HAT EH R AREE &
Ty ol daiM= A 150 mek NCSHEFol w2}
o7} &= A& A H ATHE 16 Fx).

4) PBL 29 Al2 02z =

PBL &9 3& w(Z2 LGt At 73S o o
55) BAShs ofef o] A tial, ‘HdF-AAg 0] 47.0
Moz 7P w9kt 7Aool M= (A A= B A &

Ldsts o33

=0f A = HA| 712 AR = 52 E oty AlE 29 SR 257 Ay
71A 108 4.1 472 45.8 44.9 42.1 44.4
A 515 2.4 45.4 453 41.9 23 47.0
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I 18. PBL 2¥(Z2 2%

35t Bt 7HY) R

MshE 020 CHE SEANE HrH|u

7|20 LetEE A oM o] PBL AEH =4

(71A20¥)

Table 18. Mean differences of difficulties of the |mplementatlon of PBL by group of respondents & NCS

SEX & At 5= A 7|2 AR = L 2HA|5HZ ot bt AIZt 2 SIEAt =& A2 A
7IRBEDA >3 208 a7 o oy 52 250)
SSEEdH I o o2 oyt 8.3 a2 24
sE 2= ® oy e are o 163 o
F2t 1.?85 0.316 o_?m 2.396 5_*7*14 3.356
Chel  HE(EEEA)
* 1 p0.05, ** : p€0.01, *** 1 p0.001
E 19. PBL 2Y(52 2GstA ECtn 7H) S o LMst= of2{20] TS SEAME - NCSHERYE 2424
Table 19. ANOVA of difficulties of the implementation of PBL by group of respondents & NCS
28t = Hl=gt ARE A& F P R
SEA & 1988.19 2 994.10 2.82 0.061
A 7|E NCS CHER 8004.27 24 333.51 0.94 0.541 022
SEYA LRENCS CHEF 15725.95 31 507.29 1.44 0.063
SEA & 848.71 2 424,36 1.29 0.275
IZTL(FBEH; NCS CHER 8111.30 24 337.97 1.03 0.425 011
SEA LENCS TR 13963.54 31 450.44 1.37 0.0%
SEA & 977.66 2 488.83 1.56 0.212
Tt dr NCS CHEF 8750.10 24 364.59 1.16 0.274 024
SEHA LENC THEF 10204.25 31 329.17 1.05 0.400
SEA &2 457.49 2 228.74 0.57 0.563
AlZE2d NCS CHEF 9084.97 24 378.54 0.95 0.532 .009
SEX LENCS THER 15956.39 31 514.72 1.29 0.138
SEA & 1608.14 2 804.07 2.51 0.082
&R =E NCS CHER 8015.07 24 333.96 1.04 0.408 .045
SEXR TENCS CHESR 15269.63 31 492,57 1.54 0.034*
SEA F& 2684.36 2 1342.18 3.32 0.037*
AT AN NCS CHER 7230.56 24 301.27 0.75 0.804 .004
SEIR EANCS CHE 17757.14 31 572.81 1.42 0.070
* 1 p€0.05, ** : p¢0.01, *** 1 p{0.001
Ao 4728 02 7V A e, I o2 s it = <5 Z22K53.4), 719 BFWAK4L.5), FEEHAE
5.8, AT £9°44.97) B9 o UEINT  2540.4) ol ATHE 18 FE).

(17 #Zx).

TIA Ok Hol 2 S Tl 0 PBLES A9l w4y
A s, A

i ol el tid Axd] o
2o] Hoa

i R

A AKA40.1),

B Zpol7t BAA o= fstrt g
227t 517807 7}%} =%, 7194

1:1
TEEEAH wF(35.6)010 1L, ‘AF-AAS
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PBL £93kE W5 £ He Y3
& Aol & S} HEhH, NCS
2 BN Beke 0 oA SEO dhste] S
A 73 NCSHERE 4544 B3t QE Ao vt
A ARAA A 15 A P o)t AR o=
FelBFATHE 19 %
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E20. PBL 29 714 U x|l ot

Table 20. How to improve and support operations of PBL

.‘

DEXHE 2fst S 7hast =2atol AHet ol Zo{7|ed PBL ZH| = ZITHA|AE
=0f At 5= AM| 7tol=2tel §|‘;|E“|;,"il ;j e X FRLIEl X CHAFPBL 2 b5 EHEX|
S L oA -t (AHAIX| ) A3 71| A|AE =
7|A| 108 40.7 2.2 10.2 93 1.1 6.5
A 515 38.6 23.1 1.1 10.5 10.7 6.0

H21. S8 LIFEIIE PBL HItE Aldsts Ao AEY

Table 21. Awareness of the appropriateness of assessment in PBL

M| ®E A

= At 5 54%| ore 54%| ore B5E HAg Of< =& &t 57| 1008
71| 108 5.6 18.5 50.0 231 2.8 2.9 49.8
A 515 47 208 48.7 237 2.1 2.98 495
H 22, YshsHAA o PBL 2 48 RF
Table 22. PBL experience in programs other than Korean apprenticeship program
7= =] SN "ot
=0 At UAS = A AnS A AS
71A 23 60.9 39.1 95.7 43 9.3 8.7
A 100 48.0 52.0 86.0 14.0 86.0 14.0
s1sRe) WA SEAE oo A AEe Ba eddl w2 AdE AR (102%) 5 £o2
TAA A PBL 29(FR) e olelFUHAA 2a)0 dal = YEPSITHE 20 x).
AFg A3}, PBL | A4 2220 gk o7 o] 27.6%(142
AE 7P ggon, I tgo g Il SnE(4y, A 6) PBLE LI TI} AA|S= Hiote| HEd
g 5 7N BA7E F)'(16.1%, 833)), ‘A=A G2k W A3 W53 712 PBL Wb 37 5= Ao Ao
3 olel g, PRI (15.3%, 797)), ‘SAke] B7] el F 3§, 1008 Bt 9.890% ehron], Ax) i N
Z(PBL pAlo] i3 gk, FRA, oA BE 5)(132%,  AIPOE o]FoiX L Y 0ITY that WE-F7KEA AL
6871) 5ol UATH 7HOIT S0l AAsh= A1) S48 244 Ao sl <4

FA 44l PBL &% (TGEH (A 8 ﬂJ%H Al HAe + H-e) S HEL 25.9% T ‘B
A, FAF Ao ws B oHF(EE AIRE 1Y 2 BoolFal S HI&0] 50.0%, ‘F-AATH(uS F-A 4T +
of gk 7o) 18.4%95)= 7 Bk, 1 E‘r% AR &) ZDU SHol 24.1%=E YERY obH 7 A =
L 9o golE HE(122%, 637), ‘QAE R thHs g PBLE LHTJ§7]"€ A= Ad 3 -2 A0 o
2°(9.5%, 497), ‘&4 &7, A= N BR9.1%, 4771) 5 T2 AT & YATHE 21 Fx).

o] A& Ao E ZFAE AT

HUV

5) PBL 2 c>o:l jHA-I al x|°1 I:ll-o|-

At Ao A PBL 4 Al 71 2 A dwdetel] ojs, 1) LstEHEix & 1 20M PBL +=¢f 29 4
WFAE A A ThelEEel Alg B ATt 40.7%E A AA A PBL F9E& &9 Ao] d-vke
7V =A JER T, I teo g <3 75 rast 9 2 AlE Aol Ago] k= SHo] 37%= Ve A 247) NCS
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