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Relationship between the self-efficacy and CAD/CAM practice of dental
technology students
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Article Info Purpose: This study analyzes the self-efficacy and CAD/CAM practice of dental technology

Received July 31, 2020 students with the aim of providing data that will be useful for improving CAD/CAM education.
Revised August 21, 2020

Accepted September 1, 2020 Methods: A questionnaire survey on self-efficacy and CAD/CAM practice was given to stu-

dents who participated in face-to-face classes in the Department of Dental Technology at a
college in Daegu and Gyeongsangnam-do. The survey period was two weeks long (June 15,
2020 to July 2, 2020), and 84 students completed the questionnaire.

Results: The higher the self-efficacy, the fewer difficulties or mistakes students made in
CAD/CAM practice. The most difficult parts of the scanning process were the top and bottom
arc operation and the bite match arc insertion. The most difficult part of the design work was
the use of (multiple) tools. The difference between the degree of difficulty and the degree
of mistakes during the practical course was shown as the margin line setting in the design
work. Setting the margin line was not difficult, but the degree of mistakes was nonetheless
high. In the CAM process, height control was the most difficult part, but the degree of mis-
takes did not differ according to students’ self-efficacy.

Conclusion: Given that higher self-efficacy correlated with fewer difficulties or mistakes in

Corresponding Author CAD/CAM practice, students should be encouraged to enhance their self-efficacy. This may
Jung-Sook Nah be done by improving their satisfaction with their major course of study, forming friendly rela-
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2] 78 Dental CAD (computer-aided design):= 858+ Z]o}9]
Zro| B g J45 7|2 0% #§sto] dohe X|oks FAsh= WAL
2 fAQlgtth. Crown, coping, abutment, Inlay, bridge, remov-
able 5 t}et tjAQlo] 753ttt Dental CADS] 7484 point
(#), line (A1), surface (#), solid (YANZ WA=Hl point= SHH
A& A7, line F A AAsk= A4S UehH, surface=
F43} Yol 2 o]FolAct YA solidE mesh FEHZ FEE|O] A
o|& A= FAY HARIS HaTH3

Dental CAM (computer-aided manufacuring)2 CADIA &Y
& STL (STereoLithography) #¥-& CNC (computerized numeri-
cal control) 7F3712 Y3 (milling)st=E 517 A F+71 20|
£ AE2l tool pathg A52E Ao o] 7712 AT
WA 71AE 2 Aol A T3h B3 35, 45, 55 5
< Aol £ AtH3]. TG CAML 7137](CNC), FF-tool), 24
(materials) 2 A= 0] 7H719] FUA @ $23 4L et
J2B2g CAD/CAM CADO| o5t g Wio] #@se 29
< A5k, o]AE CAMOIA ol 8tz A Xdsh= AP 3
Ao|t}4]. 217183} WKIGoA CAD/CAM A5 F7HAPIHE
oA & HFS AASHA] &L o 7 fisto|l A & EHE FHEolH,
A5 A4S 7 shantrt s 9 A7t oheket w&7Hgo] o] F0
I k.

CAD/CAM A 50 lojA ojg FE2 d3Ego] BAl &
o] 7)€ 39 CAD/CAMS] =213 Alg) ubAlo] wa} okzto)
Z}o)7} Q)= Hojt}, gkl =R 1#WOo 2L Dental CAD, 3Shape,
Exocad 5°] 9tH3]. 3Shape CAD/CAM ©]&3t Zirconia crown
ARHY L FE2FH AF], REAT, REE HAR], CAM T
%, CAM 14, milling, A&7, AIEFo]TH5].

£ g5 COVID-192 QI tit vt 4:}lo] 85+ 4%
&4 A7183} SHYE9 A7 8577 CAD/CAM Ao #AE
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e,
iy

-

MATERIALS AND METHODS

1. HhA

27133} Y= A7 557 CAD/CAM 457 #Aof tigh
ATE Aot HEA6,715 4 BstgoH, 20209 6¥ 159%
B 74 2% ¢ A717I9H o AAeEet diA1S 2 171 Hist
] B4} CAD/CAM A< 44170 ol 27133 sHES o
o7 AERAE AANSI o] 5 FAT IS & diAES A9
ot #E $A0E= 380 8478 o= stk
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2. Atz 22|l

BE 242 SPSS SAZZI(IBM SPSS ver. 25.0 for Win-
dows; IBM Corp., Armonk, NY, USA) o]-&s}o] B4ttt thA)
Aol dutd 54 9 CAD/CAM A #d EAL A5t iigs 3
Zotg.on, At B4 o A7) 8577 CAD/CAM A% W&
o] ol Z T A A= Aol SHEE A5 LA ZAHEA
S 53f Lottt 271857, CAD/CAM A 89 #AE 1jo]
& AESRASE B9l gotugkon, A2ukst duAsE F3f Al
e A48

71757 9 CAD/CAM Al W82 45| floto] A3 A
2 A7 557 427, CAD/CAM A5 WdolA Zrto|dd
3EY, AFFETE 45, 27089 8&Y, tARIZY 453, CAM
A 62T 5 LT 25T R P45t 4 AEAY 23 53
AL g AMgotglon], 39 AF=E AA57] Aste Cron-
bach’s alpha A4& &4}t

A A4 A3 A7 85742 Cronbach’s o 0.927, CAD/CAM
Al Y189 A1ZTE Cronbach’s o 0.983°0.2 ¢ A vebdot
(Table 1).

RESULTS

1. ZAITHARAR] 2HHY S U CAD/CAM A& B2 £4
ZAPIA QA B4 D CAD/CAM A4 B
2

Qlg}
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Ak Ql EAL WA 59.5%, AR 40.5%2 FAENLH, FA
S$EL 52.4%7F F 2O, 8 52 AL 36.9%, A $EL
10.7%2 UEhth E3F o] 59] AZFeh shkolut A3 & 7144
7} 53.6%% 7H3 Bokon, A 46.4%% EUTh

B AT AY 57|18 Aurd, 2n FF 179(20.2%),
#o] S8 79(8.3%), A& LA 298(34.5%), 4=l
Fo1A 15%(17.9%), LAY/ AF/A19] B 16%9(19.1%)°1 At
Tl thet Zu|xe Sujt gk 519(60.7%), 2 229(26.2%),
w7k Qe 1179(13.1%)°1 9. AET A4The] IAL: 2wt} 43

ool R

Table 1. Reliability of self-efficacy & CAD/CAM practice content

Variable No. of questions  Cronbach’s a.
Self-efficacy 4 0.927
Reliability of CAD/CAM practice

Model die work 3 0.932
New order part 4 0.965
Scan work 8 0.988
Design work 4 0.920
CAM work 6 0.984
Total 25 0.983
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H(61.2%), 2E 3178(36.9%), & FA &=t 107(11.9%)°1 At = A4S 5P fstel 71eSAEAE AAISHI.
CAD/CAM Aol Higt 385+ F9a51th 679(79.8%), B8 173
(20.2%)°11et. CAD/CAM A5l th3h A4 2o 2478(28.6%),
HE 5078(59.5%), Atk 10%(11.9%)°14tt. CAD/CAM A% ¥ A7 &5 ‘AFIEA
o] £¢ ¥ YT WA= FFL Aot 5178(60.7%), HEF 287

= SENE L R DRI CE S
AT 47) BPoR SHRYoH, H47t ¥255 A7 as ol Hol

(33.3%), A 578(6.0%)°1. £ F CAD/CAM FHE] F U5t & 4 ek
AL g2 At 48%4(57.2%), BE 2878(33.3%), At 87H(9.5%) AR A7 E57e Hee 53 Wl 3.36+0.79%0I%
o]t} @A CAD/CAM A5olA 7P 23 A2 HAIAY 377 THTable 3).

(44.1%)°1 7P B 20 ZAIEgOH, 5o
(34.5%), 2ATtol A 1278(14.3%), CAM & 6%4(7.1

27F 297

%) o1 At

(Table 2).
Table 3. Self-efficacy of the study subjects (n=84)
2. AR AARe| A7 | 252 X CAD/CAM A&2| 03 =2 % Range Min Max MeanSD
drde Self-efficacy 1-5 1.00 5.00 3.36£0.79
AArALe] A7 857 9 CAD/CAM A459] o8-S 9 A4 A Min: minimum, Mix: miximum, SD: standard deviation.
Table 2. General characteristics and CAD/CAM practice-related characteristics of the subjects surveyed (n=84)
Characteristic Classify No. of subject Percentage
Sex Male 50 59.5
Female 34 40.5
Economic level Low 31 36.9
Middle A 52.4
High 9 10.7
Residence type Home 39 46.4
Boarding/living/dormitory, etc. 45 53.6
Motivation for choosing a major Parental's recommendation 17 20.2
Easy to get a job 7 8.3
Consider aptitude 29 34.5
Adjust to one’s grades 15 17.9
Teacher/friend/acquaintance’s recommendation 16 19.1
Degree of interest in a major Interest 51 60.7
Usually 22 26.2
Few 1N 13.1
Relation between major & aptitude Fit well 43 51.2
Usually 31 36.9
Few 10 11.9
Importance of CAD/CAM practice Important 67 79.8
Usually 17 20.2
Confidence in CAD/CAM practice High 24 28.6
Usually 50 59.5
Low 10 11.9
The effect of CAD/CAM practice on clinical High 51 60.7
work after graduation Usually 28 333
Low 5 6.0
Willingness to get a job in CAD/CAM part High 48 57.1
after graduation Usually 28 333
Low 8 9.5
The most important thing in CAD/CAM Model die work 12 14.3
practice Scan work 29 34.5
Design work 37 44.1
CAM work 6 7.1
Total 84 100.0

The sum of the percentages does not equal 100% because of rounding.
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2) CAD/CAM 252|051 Z & e+ E &
Z

on, A47t #&5E o8R 7t &1, A7t Bk @ 4 Qlrh
A CAD/CAM A9 of# F=t 55 T 2.52+0.767 02
AR ofPA A 7= A0 Uehgor, stdE M4
L 2.4473014 2.60% Atolo] Bxslgirh. 7P ol A=t =2 Y
82 CAM #9(2.60£0.87")°19.2H, 7H ol F=7t F Y
-2 2 gr}o|2Hed(2.44+0.887)0] UK Table 4).

ZA CAD/CAM A%9] A4 Art= 57 v 2.53+0.713 22
fAFog A47l wx] 4o Aoz yehton 3= g4k
2.407°1A 2.6274 Atololl RaEstyirt. 7P A47t B FE2 bt

AIARA(2.62+0.76%)0191 21, 7P A7t Qs FE2 AtFEst
E(2.40+0.918)°] %]t

CAD/CAM A5 & $ B@tto| A& T} A FE3EE of3g 4
Lo} ALt iR os Aofon, AAY, tRQIZS], CAM FY
2 oHE A= S 7t o 34t

AFTgAe] CAD/CAM A9 o2& F=ot A4 J s Hlast
7] 9i5to] th3HE -HB S AAIRE 21} of2f R F=et A Fro
& F3E Aol 7} YUt Table 4).

CAD/CAM A5 Ul 5 2 &5 713 ol 83 gt A =7}
E2 S 4B Table 59 2t

7Hg ol A=t 2 FE2 TALARAY Y] ‘243 0NA tools

Table 4. Degree of difficulties and mistakes of CAD/CAM practice contents (n=84)

CAD/CAM practice content Difficulties Mistakes t p-value

Model die work 2.44+0.88 2.46+0.82 -0.41 0.681

New order part 2.45+0.92 2.400.91 1.08 0.283

Scan work 2.54+0.85 2.59+0.82 -1.10 0.275

Design work 2.55+0.81 2.62+0.76 -1.77 0.081

CAM work 2.60+0.87 2.58+0.86 0.59 0.559

Total 2.52+0.76 2.53+0.71 -0.64 0.525

Values are presented as meanztstandard deviation.
Table 5. Degree of difficulties and mistakes by each details of CAD/CAM practice contents (n=84)
Variable Each details Difficulties Mistakes t p-value

Model die work Model pin work 2.43+0.91 2.42+0.84 0.19 0.854
Model divide work 2.370.94 2.450.90 -1.35 0.179
Model die ditching work 2.52+0.96 2.52+0.84 0.00 1.000
New order part Patient information input preparation 2.40+0.92 2.36%0.94 0.78 0.436
Dental input process 2.46x0.99 2.40+0.92 1.15 0.254
Object type settings 2.46x0.96 2.44+0.94 0.47 0.640
Type of prosthesis input process 2.460.99 2.40+0.95 0.90 0.372
Scan work Praparc insertion process 2.57+0.87 2.61+0.86 -0.73 0.470
Scan zone settings 2.52+0.87 2.57+0.83 -0.89 0.374
Individual tooth annotator 2.55+0.88 2.55+0.86 0.00 1.000
Bite match arc insertion 2.56+0.87 2.63+0.85 -1.51 0.134
Insert top and bottom arcs 2.56+0.88 2.64+0.86 -1.72 0.090
Range top and bottom arcs 2.560.91 2.61+0.84 -0.85 0.397
Individual tooth scanning process 2.52+0.91 2.54+0.87 -0.22 0.829
Model trimming 2.51£0.91 2.55+0.87 -0.69 0.495
Design work Margin line process 2.37+0.89 2.51+0.83 -3.16%* 0.002
Die interface process 2.42+0.88 2.48+0.84 -1.22 0.227
Smile composer process 2.64+0.94 2.63+0.85 0.22 0.829
Working with tools during the design process 2.79+0.89 2.85+0.87 -1.00 0.320
CAM work Process the magnification factor in the project set up 2.61+0.92 2.58+0.95 0.53 0.596
Calling up designed file in the project set up 2.56+0.88 2.540.91 0.53 0.596
Setting the margin line in the active art set up 2.56+0.88 2.62+0.88 -1.52 0.132
Setting height in the active art set up 2.63+0.88 2.57+0.88 1.92 0.058
Setting support pins in the active art set up 2.62+0.90 2.60+0.89 0.63 0.530
Setting position in the maching 2.60£0.97 2.60+0.89 0.00 1.000

Values are presented as meantstandard deviation.
**p<0.01.
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Z4'(2.79+.0897)019loH, thZo® ‘Antd HuA I (2.64+
0.947)22 vttt CAM 9] ‘@43 =704 &0148%4'(2.63
+0.88%4), AX W A4 (2.62+0.90%) £0.2 ZAHE I},

CAD/CAM A% W8 5 7+ 354 7P¢ ASE Yol st W82
A& 9] ‘274 tools 2HY’'(2.85+0.874)0l9leH, o}
07 ANAYPO et L St of 3 AU (2.64+0.86%), HFA
o3 4’ (2.6310.85%), tAAZA Y] ‘Antd AxA 3 (2.63+
0.85%) &0 & ey},

CAD/CAM A% W€ 5 Z §5E ojzg A= As H=o &
0|5 Hol FEL tARl Y9 ‘whAFAM HFIA (1=-3.16,
p=0.002)°] A}, vRIFAA A gL ol #g Fri= 2.37+0.89%
07 WokAuh ASATE 2 5140.83°0 2 UERITHTable 5).

3. AL AL E-40f| [HE 40|

AR B0 W2 271857, CAD/CAM A% o8 2 A
F Ao ZpolE AA5l] Hote] ZHURE t-AF T L] EAHE
A& AAstgon, Aoz HHAAS AT

A7 757l Aolg Hol= 542 AFFHE(=-2.24, p=0.028),
HA3AY 571(F=2.81, p=0.03D)%t. AFZH= st&/A5/715A4
5ol A A7 aszto] 4tk AeAY F71E HFo] L8
A7F R AfED 27| 8570 E34Th

CAD/CAM A% ol# o] A}o]& Hol: EAL AF] Hgt &
U&= (F=9.12, p<0.001), A&} A7} #A(F=4.72, p=0.012),
CAD/CAM A Hid 58 %(t=-2.15, p=0.035), CAD/CAM A
S0l gt AHAIZH(F=5.53, p=0.006)°1ct. AF] et Fu|x &
|7} k7t gul7t goke BE R of#go] Bttt A3} g7}
o AL & 9A et & were BEET ofggo] Yokth
CAD/CAM Al0] tigk 8 £+ ¥ o] 35}ttt of#Lo] wel
th. CAD/CAM Aol tigh Az Ar7} griret of o] Wek
.

CAD/CAM AHolA A4 Hro] IJo]E Hol= EAL AT
of tg &1 %(F=7.90, p=0.001), A3} &4 3to] B (F=4.24,
p=0.018), CAD/CAM Al thigh 58 =(t=-2.30, p=0.024), CAD/
CAM A5o] gt AHA17HF=3.52, p=0.034)°]itt. AZo] tigt S|

= 517} ikt Su7t Qloket B Rk 47 gokth AE &
Ao TAE & BA] Gt & wetet BE Rt AT gyt
CAD/CAM Aol ti3t 385+ HEo] Fastrirct Aert wok
th. CAD/CAM Aol tigh Az o7} wrtiet A7} ol
(Table 6).

<

X
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4. 247|552, CAD/CAM A% Of2{2 U A4 Mz o| 2|
A718%5%, CAD/CAM A% olele 9 414 AE9) WS Topu
7] $13to] Tojeo] ABYWALE oo

ABES A3t 7185732 CAD/CAM A o3& (r=-0.324,

Zagio] Qleith. %, A71R570] ¥245 CAD/CAM A% of
%89 7|3 45K A7) ke ¥ 4 9k

CAD/CAM A1%59] ofe}& BEI A7|a54-e mrtola, 41
FRETE, 204, ARG §9I% BAZ} 9 Ao 1}
Ehrom CAM 299 A9 A7 AT BAVL 9 Aow 1t
etk CAD/CAM A149] A44 oM ofele Jmst 2o CAM
A2 A $RNA §oI WA 9 A2 UeRdTh CAM
B0 A9 tAelo] ga STL U BA 7Hge Aat 4
QYO A7 H57THE TR 202 AZECKTable 7).

DISCUSSION

CAD/CAM A5 of#s FEolM A7 &5 BZntolAlE, At

FETE, 2702, GARIZRANA gt AL A= A= e
®or CAM 219 9= A1 asde A7t e Aoz e
Wrh. CAD/CAM Ag A =Xk o3 JE=9} Zo] CAM 2
A2 AL FEAN FAZ BA7 Y= Aoz UETh & A7
SH°l 245 CAD/CAM 459 o#&L € 171, Aek 27
& 4 9lrt. CAM F919] 79+ tARjlo] &= STL Bt
294 7H52 A% ARQAH R AT | A FAR A0 A
Hr},
AEA=IAG N AFFEIFNN FEATZE A4 Al Zof
A3 AR EAY, BEEe] FIEAIN 7P A€ Bol sk
AT G2 ZARAE AFFERET} 2.4540.922 of#Eo0] ¥
FEoE yEon, As2E% oA nh i o] st Yo &
drio|Feio] 7MY S Ao BZAFYoY A A3t 7P ol
29 Furt E2 A2 nyro| R (2.44+0.88)%1 A OE Lt o]
© AR} SRk Asf Aot Ae 4 dnkes AL HolFE 2l
Z A7

CAD/CAM A5olM 71 o3& BErt &2 352 CAM A2
2 yepgon 7P a7t w2 352 OAAAEd Aoz 2AE
At o= HARIFANAME A2 S cap, crown @] F/4g0]
o#32 L7le AR Holn, CAM oA = HAQlE STL wHd
< ST ZRAE HAoN S, 843 9 7Hs5h] A 2
7H A& ofEge Lyle Aog A4E.

CAD/CAM A5 H8olA 7 358 ofzl& 3 Ag J=8 AR
H o 2.

AWAAIZNA o2 T F st ok 2 AT} A of=2
Aoz vergt digA e @A A7 me 3ol of @A =73 9l
onf AWARY Al A BE 145k Afshs #HF0] <A

St 270 5 GV Belsl A4S B Ao 7w
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