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ABSTRACT

The goal of this study was to analyze the research trends of engineering education in elementary and secondary education. To

accomplish this goal, this study analyzed the journal papers by ‘published year’,

‘research topic’, ‘research subject’, ‘research

method’ and ‘related school subject’. Followings are the results of this study. First, regarding the published year, the studies
related to the elementary and secondary school level engineering education had been conducted 1 to 3 pieces intermittently from
1995 to 2009. And the number of studies are more than 5 pieces after 2010. Second, regarding the research topic, the number

of study followed by ‘investigation for current status’,

‘tendency analysis’,

‘development of teaching method or model’,

“verification of teaching method/models’ effect’. Third, regarding the research subject, the number of study followed by ‘student’,

‘literature’, ‘professor’,

‘teacher’. Fourth, regarding the research method, the number of study followed by ‘survey research’ and

‘literature research’, ‘qualitative research’, ‘experimental research’ and ‘integrated research’. Fifth, regarding the related subject, the

number of study followed by ‘science’,

‘technology’, ‘mathematics’,

‘practical arts’. Based on the results of this study, there are

the needs for further studies to establish theoretical foundation on the engineering content elements in elementary and secondary
school level, analyze on related variables and effects, develop engineering assessment instrument, use a variety of research
methods, and conduct study on the applications of engineering in math subject.
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Table 2 Analysis of the published year

A
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Table 3 Analysis of the research topic
Ax
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1 1 1 1 1 1 5 9.6

2 1 1 2 1 1 3 9 17.3

3 1 1 1 2 1 1 7 13.5

4 1 1 3 3 1 2 4 3 2 20 38.5

5 3 2 4 1 10 19.2

6 1 1 1.9

A 2 1 1 1 3 3 1 2 2 5 7 5 10 7 52 100.0

% 3.8 1.9 1.9 1.9 5.8 5.8 1. 3.8 3.8 3.8 9.6 13.5 9.6 19.2 | 13.5 | 100.0
L7 A 9 o2 o] 2 w4 vkl W B ok 3 w5 w9 By v A% 4 8% AL 5. AT B4, 6 BohET AT 2 ey
FA| Hof 5 F WA g =7o] AR FAG o5 o] BZdsh= FEARE Yok Fo] Aujeli 7[AE thFE
A FFolle Feolu gt tigh ofn| A& BA%H A o, Jahgo] A ARERE AABIAY Ushs B5S &
715, oFE, 2010; WES 9, 2012; FRF, A, 2014)2F 3t BhA ofshAY Q] 79 Al A AY ThEs U githa
= ol B ARS AR AR, F&ol, 2013; AABIIL AATH A <], 2012)
A @), 2010; F<IoH, o]&E, 2013) S°] ATk TA] el o HIFE Hol=AE B4R At 9

ojuj2E A3 AT fyol= QJulEEH S o] 83lo] ¥ (2010)9] AolME ZsuAke] =HabgollA 2tk Aldat &

Slof gt o|n| x5 EAJgE e} gt} wsiar 187wt o} Alglo] oBA o]FoR|AL YEAE AAORE FAGIGI.
£ olgste] Fakrto] gt o|mAE BAGE AF lGich & B4 A3 A gl AR sk Adle) AlY Eatet ek
ol gk o] A& EAEE Aol A= Osgood(1957, HES Aol AY HxE kA HofaL lglon, ek Ayl 4
9], 2012, AQl-g)o] 7Hdgt Sfu]EEy w7} o] 8E|glom, Zppgola] A1) A TS ARA] Gkl Thes] AvkEg T
o] k= 3070 o] oA H4 FEARES TR xR v T Ao 284S T AES A6 e SRS
3t 3 olof thgt Ak wh-S S5kt 155 €1(2012)
9] Atolxl= Fatat Akl Rl 7)oy Aaks g A C. ‘w4 Y 4 =y 108 24 x|
gk % o5 T §ijlof wlet o7t Ql=A1E ERIsHET], 1 = skeAlo] AAE =55 &3 T A T wg
At 45}, 7)<, Alate] mE om| AR foujgt 2jo)7h gl W ny orn BHE FAE At =8 Hee & 99
S5 RIS 1714, o1E(2010)9] StollAl= £ st (17.3%)°013it}, o5 7= 20114 o] o]FofA L7}t 7
9 S dPo R Fatol dhel] ofugt ow|A|E Hfskar Hol| sl & Hlad o ool A7} Wkt o
UEAE FRletg=d], 1 A Feto] offal Bk st & A7 f¥ole 235 w3t T Za a3 i A(H]
Th= oJu|R[E BRSkL QS-S SRIsIIT). FakAto] tigt ofn] g9l 9 2013a; XA, 74, 20145 89, ol&t,
A& BAGE ALoll= Fralick et al.(2009)7} 7laet 3-8kaje} 2014; ol 9, 2011; &Hd &, 2011), 2-55 &3 &
WA} 18)7] EAqE o858kl o] =t 7189 Draw-a- H Z2aou AFe] By st AFHEWY, 2008; W]
Scientist (DAS)®} Draw-an- Engineering (DAE)& 443} 9] 1995), %-2% ¥3t o W EXU Yg B2 o
ARSRE A0 R, B YAMES TRt FeAkE O = Y 9, 2012 ¥REE, $i@4r 2014) ol gtk
U= s7ke] QAL 1E)7)|9t vEe] 17 o] it ul, e
34, s FeApE F8kg shal Qe Bl 7]Eete s Bl ‘w4 Y 4 93 51} A4S e Zx|
s} Qb oA, 2010). O]FA G ool 1™ = skEAlo] AE 2-5% &3 T A F uge
oju] = Aol oJaf) BA =T}, Ate] Aol wEY 25 W e 2y g3t 450 BHE FAE A =8 d1ees F
SHAo] Azeh= ekl thyE WAdolqlon, AdES oL 7H(13.5%)°19tt. o152 A+ F¥ole 2ETAS dite
o, 714U &5 8 58 = AoE YETHISS 23 Apaae 93, 2008; A% 9@, 2009; A4
9], 2012; ¥FA<: o|&Y, 2010; AR AW, 2014). F3HE 9, 2012), TS ISR 3 A9, ojaY, 2014;
Journal of Engineering Education Research, 18(4), 2015 49



O-

|53 ¢, 2013), LS thdoR g A9, U
o, 2012) 5ol Sk
o]59] dellAl BRIt wsA avtE= A, Ftolit B
& ol digh S|z} iou 2& BRI 4= Uik whaeh
HHS(2008)9] AtolMe 2FES tho= Asat Azt
I} FE GOZP*H ot ZRINE A83t A} ok oY
o O

A7 WEKEES, B4 2009; 2452, 2006), 38 W F
S wapEe] JhY EX(zeE, 2oy 2007) 5o A9 A
HolAY o2 =2st9ict Fgtol gt 7id Ay 9 o2
S =93 AT Sl g Al71Y] us Ao %X* 5
52 BHgSt A etk dlE S0 2007 7B wsabyol
AEE 5stn Al mykel ‘B o] ‘¥t 7R 1
o] MAE =], olHg AHE 7IHoR sto] ‘Feh 7|
of thgt ot ol&& AYT A7t FHEUHES S,
2006; 25, A, 2007)

591 HE ‘Bt = 7HEY 2 |
°ﬂ ﬂ%d EHEOH “41 :Lxé?ﬁ,‘ﬂ W37} Qlslet oA, Ui = sheAlo] ANE 255 e W At T W =
(2012)4 Afoie LS die= 43t st FH = i 2t J&r‘%ﬂ% Xﬂv‘:;:l ATE = W o 3 H(1.9%)
= oA ow FAU%t :il‘%‘:% 2ot A sHE ¥ of Ex5ict. o + v (20019 AR ol L
?—%P Bitoll frofdt bt S-S ERlskylar, AX#(2012)9] oo A *mﬂ et o 7k B=E Brkel] gt
AolliE 2eeHe tdem AAE HARlel 7|23k ¥dt A B4-5 7RsEGITt o] d-tellals ol Hah 22
Wg TRIYPS A4 AT S B et ROIHSS  AAH WHOR B ZAS] ofae Skt @i
gRlstglon, olay €](2013)¢] Aol Fot} e 7] gi5eo] Ay Fetol tigt o 7K =g Ao SAY
%, e}, oegtol] it e ert ok ERIsklch. A, & T Qe =5 JiEselch
7] Bl ARl ek lgith o]%E, ©]ad(2014)9]
Ao FIAS Ao Faka] Aot kst B 7]uke) 3 o7 ChAE =3 oAl
WE TRIHS Ag3 A B}, S8, Tl ek A
99 olalglon, Aol 112(2012)2] U shexjof| AAfE %-F5 wo A A9 At di
AtolME 7Ie it 27| asite] woslSs ERlski H S BAS e T, AR, oRlmAy, (ws, R
b, SRR BY 5] 77 qio.R PRk Bk,
ot 7Hg g8 % 0| =9 &FH FA At ] ekt RS el & J’H 2ol A o
S shanlel AME 235 B8 B AT F AW A o F A oY A ol Befsiel BAsr 84 A =
Y 9 Ol o'} BAE FAZ AT =B B F 50 2 F 7Ho| e AT e, 4uo] e AT e
(9.6%)°13th. 0|59 A+= SEetuollA e g8t &2t ekl qlof ol& H4 AP|ste] EARt At F 63w &
2] 9|, 2013; A3, 238, 2002), ¥ HH F5 Wt AE|glon] T GA1AQl Aik= Table 49t 2t
Table 4 Analysis of the research subject
Aw
=4 95 | 98 | Ol | 02 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 12 ] 13 | 14 | A %
1 1 1 1 1 1 1 3 4 3 6 4 26 | 41.3
2 1 1 1 1 2 6 9.5
3 1 1 1 3 48
4 1 1 1.6
5 1 2 1 2 1 7 | 111
6 1 1 1.6
7 1 1 2 1 2 1 1 1 3 1 2 2 19 | 30.2
Al 2 1 1 1 3 3 1 2 5 2 5 10 6 12 9 63 1000
% 32 | 16 | 16 | 1.6 | 48 | 48 | 16 | 32 | 79 | 32 | 79 | 1569 | 95 | 190 | 143 | 100.0
1. 84, 2. WAL 3. AL 4. W 5. AEIL 6. SRR 7. B4l
50 FotmgAT A18E AT, 2015



PR =
[<3KS)

2y 2

of

o) [e)
5} 30

% A7 5

i

1

[Eha

24 A} S-S giAke 2 St A7t 26 (41.3%) 02 7F
2 wol EQda, BA'(19H, 30.2%), HEIF(7TH,

11.1%), ‘TAV(6H, 9.5%), ‘8| TAF (39, 4.8%), ‘14 (19,
1.6%), ‘S (18, 1.6%) 59 ¢o& 04%17} S|t
TS o= g Aol Bt HEek LS f1dl st
T Tt & Ay 255HY(TH), FSHY99), rcw
(1054) og = = J_ﬂzw\ﬂ o EH/K}-OE ’6]- o:{qq}
Ao o AFHTE o @ol o]FojHrt
BH'S tjato® FF A= 1995 RE ujd 1~3HE| =
JEs] A=A QlQlt) olEo] tE AT A 132
S Faste = Z‘é nitof| Aol st
AR 9, 2013;
47:‘4 J?ﬂ 2002)
A %6&(% % 2011; O]Td °§T,
58 5 QISiTh wabA oA
Toll= s}k watA 5 A Fst
} TE Olfi AACHEH). o]
u 7|&-7F

= shexlof A

Z-
‘ﬁiﬂﬂﬂ°ﬂ%W§ﬁﬂ?ﬂiﬁﬂ?J@@ﬁ?‘%‘

E} l"&;“ éi}‘— Table 59} ‘E}.

B4 A 2T BT A1 o] SaEsla
1+

(
-

‘AR Ol SOl wAe] Fate] Tt Q14)E RAF
AT R (G 9 2013b; SAIE, A, 2010; A,
«37, 2005)0] 7P§ @o| +=3=ar, F5t e fgol o
o WS @ EE FARIAMEAE, 2013, 2014) &3 WE
| gt 2j4]o] g ERlshe AHAIYE, Fes, 1995

¢

=z
Lt

=2

Aodek Axol 1998)7} 43| %) E}
AHAT] AT §8 Fol= ¥ B Ug-S sl=
IOl AL SHAYS TEksE fﬂ(@%“ﬂ 9], 2013d; UA

r

y

F

il
:Cé
oft
2
of
N
iy
%
&
N

re

MO
g
SL
2 ox Rl 32 4> K

ST

r’l

o

w

=

=3

=

i

3

ok

ol M
g%
3:3 é‘l: rﬂ,

olE

= A
I FAA9Q1 ATR= Table 63 tt.
A Ayt w wap) syl At 7 Eol
(25%, 37.9%), ‘71’ (139, 19.7%), ‘8Y (58, 7.6%), ‘A
(49, 6.1%), ‘F37|1E (39, 4.5%) 5o o0& A7}t 5
|k Ve A wiks vl ﬁﬁ"?ﬂ“ﬂﬁ 7
SHA kel WAo| thE watolw, ‘Il k= ‘71%’
wato] Azt 3o sfgels waklS e & o 7|E
o IE de F 229o] poE e I ¢ a’ltk

o]-)lr
(@)
(@))
e
a
Ehid
1%
)
%2,
o
i)

s3]

(Zt 164, 30.8%), AHAT@H, 154%), HHAF 6, gtw, SePnt By @il ool dT TsFoL}
11.5%)9} ‘T (6%, 11.5%) 59 «22 A7t 35 714 Tl wal| vjs) ulu)st Ao ]gil:}, 8P Tl A]
St SHE ATE G AN @EHOR o]Rojx)] K}
Table 5 Analysis of the research method
Ar _
s 95 98 01 02 04 05 06 07 08 09 10 11 12 13 14 A %
1 1 1 2 1 1 6 11.5
2 1 1 1 2 2 2 1 4 2 16 30.8
3 2 1 1 3 1 8 15.4
4 1 1 1 2 1 1 2 1 1 3 1 1 16 30.8
5 2 1 1 2 6 11.5
Al 2 1 1 1 3 3 1 2 2 2 ) 7 5 10 7 52 100.0
% 3.8 1.9 1.9 1.9 5.8 5.8 1.9 3.8 3.8 3.8 9.6 135 | 9.6 19.2 | 13.5 | 100.0
L AYRATE, 2. ZAMATE, 3. AAAL, 4. ZRATE, 5.0 =R_FAT
Journal of Engineering Education Research, 18(4), 2015 51



Table 6 Analysis of the related subject
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