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Abstract

This study integrated DIY (Do-It-Yourself) and TIY (Teach-It-Yourself ) strategy into the curriculum
design for an interdisciplinary university general education course. It is called biomimicry and environment
and was open once per year in 2017-2020, 4 times. Based on the inquiry and practice, the teacher implemented
the scientific inquiry at six levels and designed a three-stage inquiry learning process of "DIY scientific
practices, Design hands-on activity, and TIY local practices”. The key topic was the Lotus Effect. A total of
122 undergraduate students participated in this study. The cognitive and attitude questionnaires were used as
the research tools. The students took tests before and after the course; the paired t-test, one-way ANOVA, and
ANCOVA examined learning effects. After completing three-stage inquiry learning, the students' scientific
cognition has a positive and significant change. The students of 2020 have a more substantial difference
compared to those of 2017-2019. It could be due to the updated three-stage inquiry learning implemented in
2020. The TIY participants agree with the activity's effectiveness and college students' scientific inquiry ability.
In response to the uncertainty in the epidemic, in 2021, combined with independent learning and inquiry
learning design, four college students experienced more positive growth with greater openness and more peers'
cooperative learning.

Keywords: University science general courses, Inquiry and practice, Scientific participation attitude,
Local practice, Lotus effect DIY
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- ~ B3 &2 p ch(Research Motive and Purpose)
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(Inquiry Teaching Method) 7 24> - 5 F % (SC|ent|f|c Practice) en§ 4 o TgFEp &9 7, 7 i
»L - ERKp »ﬁigﬂﬁﬁmfigﬁvﬁ TEA4 m?‘L?F% % o & {r*ﬁ‘i b B mpﬁcﬁi
WA o WAL A g D 1‘5&? l’vﬁ" [ ZREFHOPE A Tama ¥ 3
HRF I s i 2 AT h ) A g2y (e v > 2021) -

FEFTRD PEHEL R 7 I HFLE R 2 BR C REEH
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TREVRA -

P THESEER B4 128 ¢ 3 - e B AR S (DHEHTHRDER S QHE
FAELE  F R e s GA(SHE »H 2 | HEF M) P EcAH 2015 & L2 DH + £



G X 28 - 4

AAPAEY BB RPINE LG R A 172015 & % X AR E ¥ 191 > B % > Cronbach’s
alpha P 8- R GHB T 94 9 % it & Cronbach’s alpha #ic 83 » F# &AL A
Cronbach’salpha i#c 87 ¥ EF ApF W A - ARAEVIAR - FIRAR X A 4 23
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1. 822 % F %78 447
2020 BFF 4 50 4 o F kR SEE H 47 4 12019 BF L 33 4 0 R S E F 30
A (% 3)22020 T4 68% > +A302%BeEBIELT A -G 66%’ L2 X 23% 0 1k
89% - Blri & & i ¢ iﬁﬁ?!‘%}f}49%’£l§ﬂ‘%"’]32%’Tév81% '\f”é‘é@qg:iéﬁcﬁ_{
AT LR A A AR S 2 T A S A 7 ¢ F et 2017
2018 &2 2019 g 4 # F > £ R 2020 4piT - A 17 4 =& 12‘: ’;;}‘F“" 122 % > ”":}ELI’;’ kAR g
AREENG T LG 60T5% & A G 25:40% 0 4~ B A = K T590% 0 p AL (1 5k
5t).5 80-90% -

%3
FrEE2 R34 (2017/N=25 > 2018/N=20 > 2019/N=30 > 2020/N=47)
£ 0§ A A- XD Az 4w A3 ®a1 FR T OEF R R
Ak g =N
E’\
2017 19 6 14 4 5 0 22 1 0 0 1 1

2018 14 6 2 13 1 4 3 13 0 0 0 0 4

N
—_
~
W
(@]
S
O

2019 17 13 21 20
2020 32 15 31 11 4 1 4 15 2 0 3 0 23

Total 82 40 68 31 11 12 8 54 8 0 3 1 48

2.8 4 marh £ a4
(1) Apikfk & t 4o T A 47
A T A mArA A B4 E 344E 0 b B 2017 ~ 2018 (3 fE 48, 2019) £ 73

2020 £ 4 i s /PJ:N o 11 4p fi:f{'ﬂx (BB (% 4):

2017 % ip] e 14 | T o G e ’t(24)=—4 02> p=.000d=.88 isl =5 (M=
146.20, SD = 13.56) %Pf:‘f B& 3 ? & (M=129.80, SD =22.52) -

2018  ipl e il )T $5 4 &E%‘é v (19)=231>p=.032 > d=54 tsip|> % (M=
147.50, SD=11.87) BE ¥+ ~ *> 3 o2 % (M =138.75, SD = 19.46) ¢

2019 % |14 | T :E*ﬁ “%fg._ ' {46)=-6.62 p=.000 d=126- t5#| &% (M=
156.92, SD = 11.96) kg ¥4 ~ »t @] % (M= 127.34, SD = 30.89) ¢

% 4
FArw Plris Bl L R i 2 (2017-2020)
TE(RE L)

Apd R tiE P(E E) »z% £ (d)
AL (N) w0 B 15
2017 (25) 129.80(22.52) 146.20(13.56) 24 -4.02 .000 88
2018 (20) 138.75(19.46) 147.50(11.87) 19 2.31 032 54




TR S 4
2019 (30) 121.00(35.17) 142.67(16.12) 29 -4.51 .000 79

2020 (47) 127.34(30.89) 156.92(11.96) 46 -6.62 .000 1.26

AaniicE R e £ B 02018 &

3 e

)P Bk E£(d>0.5)02017 % 2020 % 5 2 3c% £ > 201937 < »c % £(d>0.8) -

(2) H 7]+ % R #cha 47

Vg 4 ARz B iAotk 0 W H F]S b2 A ANOVA 2 17 7% e iR ¥ om Bl 2 {8
12 R F3HFALAR? FRAVRDR (25 BEFR: AREEFFOTRT > 7 F iz
Baanyonplt X3 BEFLRE FG3,118) =154 p=21>1,°=.038
%* 5
AR 230 arH R 22 ANOVA (2017-2020)

R

iy F_k

%3 IR SS df MS F ) 2
AL 3879.74 3129325 154 21 038
A 99130.30 118 840.09

B 103010.04 121

FTFVREP (F60) BEFR D AREEFTONRT > 3 BHFAELT 2 TRATESR
F3EEFALR > F(3,118)=8.04 > p=.000 » ny’=.170 - Sheffe ¥ {4 +* #dg7 2017 &
20182 HEEA R (p=.99)>2017 2201923 BFLE (p=.81) 2018 £ 2019 i 3
BMELR (p=.67)-°2020 & ¥ < > 2017 (p =.018) £ 2019 (p =.000) = 2020 £ 2018 ;2
THFEFLE (p=.08) it & _Turkey HSD ¥ {&+* A7 : 2020 & % ~ » 2018 (p

=.047) - ANOVA # z7c% & 4 »c% (n?>.138) ¢

% 6
AR A inAria B 2 ANOVA (2017-2020)

FE Lk SS df MS F p Mp°
Exid 4333.56 3 144452 8.04  .000 170
WA 2120333 118  179.69
B 25536.80 121

(3) # A ¥

ST 5 AR L IR ;’#H,éfﬁiﬁdi%é R A APl (R 7)o d A SHEE
6 Bgor 2019 £ 2017 ~ 2018 e f2 Pl m A F A £ > Wt 2017 ~ 2018 £ 2020 ch& % ook
Foph o FABIRARFASRF TR L BREER (AT R)ETR(Z%E)
I TEFAKF p=14) A r R ek FEERR > VG S R £F > RFE TS
Wz ANCOVA > S5 R ¥Rk Faon™ > #u,ﬁz_—a“ﬁiﬁll(f—i BIE)Z (8 0 F AR
RS HRRAisR L FEFLR 0 F(2,80)=3.89 0 p=.02 > n,’=.083 - ANCOVA tk T 2%
AP 2% (.058<np,?<.138) o it T o s kg 2017 (M =146.34,SD =
2.34) ¥2 2018 (M =144.96,SD=2.86)i1F 8 ¥ £ & (p=.70) ~ 2020 (M = 157.18, SD = 1.72) %

¥ 4 %2017 (p = .000) £ 2018 (p =.000) °

%7

A Rl 1s & HA AR aris Bl 22 ANCOVA (2017 ~ 2018 ~ 2020)
$B KRk SS df MS F p N’
COV i i 1799.85 1 1799.85 13.14 .000 133
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AL 1065.78 2 532.89  3.89 .02 .083
FAE*COV 551.19 2 275.60  2.01 14 .045

A 11782.48 86 137.01

B 16047.83 91

BAREMEBRAN XA
PL2020 TIY #de 5 b - B3 yHR 23 2 REMFER TRFFEER B4 UE W
BHEFF LRI 247 0 R 5 2% E 5321035 (% 8)°

% 8
TIY 38 % ot F 580§ R 24 3 5234(2020)
N=103
T =
35 -3
B ES
- "\ EHORR
1 AFFEBBE DT RG AR 4.78 49
2. AR E B EBOTHRAT S 4.49 .84
3.0 fRip B AER R &R ORI 4.51 .88
43T 1k (Fie B AR B 4.68 .63
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