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Technology is an important means to enhance students' understanding about scientific concepts. In
particular, newly introduced 3D printing technology has great potential to help students learn scientific
concepts better. 3D printing is a process for a creating physical object with a three dimensional model.
In this study, we explored two types of learners’ (students vs. adults) motivation and satisfaction with
3D printing technology. With regard to motivation, student learners showed higher task value, self-efficacy
for learning, and satisfaction than adult learners. The result implied that 3D printing technology is more
effective to student learners than adult learners. In addition, for adult learner group, negative relationship
between technology and satisfaction was found. Therefore, support for reducing the technology anxiety
for adult learners is necessary. Further discussions are provided for the research and application of 3D
printing technology in science classroom.
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Figure 1. Framework for 21st Century Learning

Table 1. Five challenges for designers of 3D fabrication systems
for children(Eigenberg, 2013)

(a) expanding the range of physical media available for printing,

(b) incorporating ideas derived from ‘‘pick-and-place’
3D printing,

(c) exploring methods for creating portable and ubiquitous printing devices,

(d) creating tools for hand-customization and finishing of tangible printed
objects, and

(e) devising software techniques for specifying,
3D elements in the context of printing.
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Table 2. Participants’ demographic Information

3D printer class experience

3D printer class experience

name gender age (I: Yes. 2: No ) name gender age (I: Yes. 2: No )
sl Male 12 2 al Female 29 2
s2 Female 12 2 a2 Female 30 2
s3 Female 12 2 a3 Female 22 2
s4 Male 12 2 a4 Female 37 2
5 Male 12 2 a5 Female 22 2
s6 Male 12 2 a6 Female 35 2
s7 Male 12 2 a7 Female 35 2
s8 Male 12 2 a8 Female 34 2
s9 Female 12 2 a9 Female 51 2
s10 Female 12 2 al0 Female 41 2
sl Male 12 2 all Female 38 2
s12 Male 12 2 al2 Female 41 2
s13 Male 12 2 al3 Female 40 2
sl4 Male 12 2 al4 Female 40 2
s15 Male 12 2 als Female 45 2
sl6 Male 12 1 al6 Female 19 2
s17 Male 12 1 al7 Female 46 2
:g ﬁiiz E i al8 Female 43 2

Value (4, 10, 17, 23, 26, 27%), Self-Efficacy for Learning and
Performance (5, 6, 12, 15, 20, 21, 29, 31:H)%} Technology Anxiety
(3, 8, 14, 199)9] F3k5 At Aol A ¥ 9 FAsSik
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3D SRIEE SIS ofsle LT e 17lolekFigenberg
2013). PSS dCR ¢ ¢ WiE-2 27 3D e fis)
oF 9= ik 3, 4 3D TALE 2§ Hoks 7Py s
FHEA 2P 3D TRIE) ojulol Ar) 2 P, 23
“FHEIQke Bg3te] HRelstL Zesl/ 2 Atk 3D ZaE 4
o g AT 4 Tl S W el dhejals 3D TaE
8 A7 191, Hef w8 AEIF 191, #3] w4 191, 3 WA}
1919] & 4o] Ao wo] FoJgtogx 3D ZHUE 49 Y§-<
T4 Sk 1342 2 e 941 3D
ot e 3P T1E)al EA) BgEo] 9l thefer 3D 23
ek Aelgiet. ofsh Al Xﬂﬂoﬂ —Zr?n %Ell 7FA 0] WotA|aL
SolH FEER HFHT ek | o
ZRlE 28] daide A E% 2AHA H T8 W2 A
A3 2Hge) B, o] Pk wY| HAE At ol 3D
TR sk AoIlth A 1, 23H4] B 7} 508-S WA
24k 3D T EZ BE S| BFL ZHHalr|o= 9l
ol A 22pAJof|A= ATEOR HARlE sk B4k vlE] TRl A
2ot FARRI7E 3D ZRIE R EEE o], sPEoA AFH T

=

»

¢

U, 3D ZYUE £ A3 2 FHoA 2 Eo|F

0]
AJ5tod 41}7} “ﬁlﬁ? 141%%

~
2%}020%)011 A7 e werk w

4) AT ol i) AR BEE Slald Ao Adsldrk

Table 3. Mean, Standard Deviation, and Reliability of Scales
M SD a
1. Task value 4.39 0.75 0.93
S’é‘;gﬁ‘;t 2. Self-efficacy for learning 401 063 088
(N=19) 3. Technology anxiety 1.46 0.95 0.98
4. Satisfaction 4.26 0.63 0.85
1. Task value 3.34 0.98 0.86
gr(i)lllll[t) 2. Self-efficacy for learning 2.64 0.78 0.87
(N=18) 3. Technology anxiety 1.72 0.70 0.65
4. Satisfaction 3.06 0.93 0.71

Aolge S IHS 2} hs AR Belsle] 4-5H 410
2 hrlold 4k AWML, Aol IFS 189 BE AL A4 AY)
15 NS4 Ao $A9] 98 WSl Tolek 28
59 A% 2 ol AL IFOR e £32 U A
AP B IAOIA SAE 7R B2 AlakA Eelolol 5

= BAHOl AT 4 Sloks 1 Relslc
V. 97 23t

1. 3D TAIEHS LG HTH 23t 4 T SgAe S7Iot URE

7h AEA AFE 24 dn

3D ZHEE Z83 Jd Uk olF 74 S 7HIA E=
HA 7}A|(Task Value), 2}7]&%57H(Self-Efficacy for Learning and
Performance), H|Z&2 A &N Technology Anxiety), % W=7+

(Satisfaction of Class)S ot 7] YafjA F8 Wl tjst 7|54
AT A4S ATl ). S0Ie] Bel Y 15

21 52 22 S dlojelel MAE SEagck WMol B
—% *el*lfﬁ 7%}9} 7} 12 Bal) Tk AFES LA A}
3 mE oA AER| AFEr} SHHEQSS & 4 9dch

U F 2F 9 328 Xoly B4

ATASE SP 25T} 4 18
Aol Gelnjgt Aol

ol &719} wEreof| viet A

N=AE dob BrI 98 SHEd -84

Mo Mo

881



Byun, Jo & Cho

Table 4. Comparison of motivation and satisfaction between groups

Table 5. Correlations among motivation and satisfaction variables
between student and adult group

Student (N=19)  Adult (N=18)
M SO M SD  p 1 2 3 4
Task value 439 0.75 334 098 0.001 ** Student 1. Task value 1
Self-efficacy for learning 4.01 0.63 264 0.78 0.000 ** (N=19) 2. Self-efficacy for learning .792** 1
Technology Anxiety 1.46 0.95 1.72 0.70  0.350 3. Technology Anxiety -296  -.163 1
Satisfaction 4.26 0.63 3.06 0.93  0.000 ** 4. Satisfaction J786%*  507%  -358 1
**(p<0.01) 1 2 3 4
Adult 1. Task value 1
- - - _ N=18) 2. Self-efficacy for learning .862** 1

AT EAA O R o] AZFl7] &5 “x30] =27 A1 (
= ]OT“E} °_7J"“ IS ATt sistet “Adel 5k 3y 1 3. Technology Anxiety -593%% _680%% |
T &5 1 34 ke $AReR Aok AvHEe Hst 4. Satisfaction 894%F  8ODFE 657X |
Gick 7 A 3| A, A ) A GRS RE AR (pe001) *. (p<005)
o] 714 = R31p<0.01), HlZm2A] B2t &5l okl AT
o] 714 E3FATHp=0.350). ©I5 B HlT=TA B2 Al iR Wl AR AHBAES BT ek ERE AR 2E9
b ol daf Aol sHE 7He] FouIRt A7k e & 4+ A% Y I 2, ElaseA] E9ko] vl A 07 ol
19tk Sl A0 War) whebd 3D Telelet e AT HAE AbgSH

A ANE £ o AR eR Ashd, Table 404 & 4= Qo] & Hdkpolla] shsAke] dgthol BAIgle] Task value®t Ap7| &5
Y 52 3D ZHEE S8 At 78t ¢ - Task value, 27] & AEkshs o] vl $a% Ao2 AAXA AFAskEAHe
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Table 6. Learner perceptions about 3D printing
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