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Abstract

The purpose of this study was to explore principal technology leadership competency indicators
for vocational high school to raise the effectiveness of school administration and teaching. To
achieve the purpose, the first was to interview with five technology leadership field expert and
explore the technology leadership theorem model. The second, eighteen experts in technology
leadership and the principal of vocational high school were recruited for participants in the Delphi
technique questionnaires and construct principal technology leadership competency. The third,
questionnaire data proceeded via Kolmogorov-Smirnov one sample test and Kruskal-Wallis
one-way analysis of variance by ranks, to prove the consistency of opinion of all experts. Finally,
six dimensions, (1)the leadership and vision, (2)the learning and teaching, (3)the productivity and
professional practice, (4)the support, management, and operations, (5)the assessment and evaluation,
and (6)the social legal and ethical issues, and thirty competency indicators of principal technology
leadership for vocational high school in Taiwan were established. According to the above, this
study proposed some suggestions to the educational government, and the principle of vocational

high school.

Keywords: principal of vocational high school, competency analysis, technology leadership
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Designing and teaching application of the pedal-powered drill press
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Abstract

This research attempts to design and to build a drill press, using pedaling as a power source,
tests and evaluates its feasibility and practicality. Students can understand the principle of operation
and the mechanical structure by operating the machine tool, learn that a lot of power tool in our
daily life could be reconstructed to reduce the dependency of electricity and stimulate students'

energy-saving thoughts.

Keyword: Pedal power, Machine tool, Drill press, Energy-saving
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Content Analysis of Three-tier Diagnostic Assessment for Engineering Students’

Explanation of Chemistry Properties

Abstract
The purposes of this study focused on the application of content analysis method. To analyze

and understand the conceptive responses of molecular level which could interpret the states of
matter, temperature, pressure and volume for students by three-tier diagnostic tool in chemistry
equilibrium. All participants were surveyed in this study that took general chemistry courses and
recruited from college engineering students of four different departments and universities.
Accordingly, this research accounted for four required static results : (1) to develop a three-tier
diagnostic tool with high quality ; (2) to reveal low achievement tests by misconceptions or
alternations as students’ explanation of molecular particulate ; (3) to choice the answers of scientific
conceptions that students didn’t provide the reasons of particulate behavior ; (4) to deduce the
incorrect reasons of particulate behavior answering from incorrect responses . In general, chemical
applications of three-tier diagnostic tool in content analysis for molecular particulate properties
could find engineering students’ lagging problems of advanced conceptual learning. This study
offers a detail idea for explanation of molecular particulate properties to upgrade students’ learning

achievement in chemistry teaching.

Keyword: analysis method, engineering students, particulate behavior, three-tier diagnostic tool
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1TE 4 i WMt Bl i3 { § 9% 3 (Gabel, 1993; Pickering, 1990; Sanger, 2000;
Sanger & Badger, 2001)% 7 - ¥ £ 4 HX Mok B RKE L - Ht A 2Z Py Bk {

ot - BRSO FAFEN T EA MR F R AR RFESLRELS - A

R AL > @ 25025 s 4 (Sanger & Phelps, 2007) -
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Treagust (1988)F £k - [FER P ETE 1

BAEIE 4 B0 chuk LPEA o 2R

oy
=
4
e
&
g
>
4
W
-
.
2
A
&
=
“3
&
¥
\.
ﬂm
e
Al
~
4%
&
T

R B3 LA TR anER (515 42 #R152512011; Tsai, Chen, Chou, & Lain, 2007; Tsai &
Chou, 2002) - e 5 2% 5 # *2i] ; Hestenes frHalloun(1995)F 3 4 &t » § ¥ T i¢ ic & sz <
¥ ¥ 1 #% 4Z(multiple-choice questions) » e 5 2k & i2 F s I G PR s T R0 T i e ED
BLA ® F i (false positive) s & 20 > 3 7 gy & AE L& @ § 45 i f (false negative) »
R TR R A ZENE L v B AFETF R LN L F A MA TR LA E
R 58 i =t 2 i L £ (Caleon & Subramaniam, 2010; Pesman & Eryilmaz,
2010) o &t > F A - PR ETITE ik % o deor L EqpiRE o REE L B Ay 0
& e(Pesman & Eryilmaz, 2010) » 3 & = FF f~ 2 ¥73=% 1 & (Three-tier Diagnostic
Instrument) e 8@ > Af i CBARY > @ BE M EFLMAT YR E(FE
£,2014) > {i83%hiE- H A F R XD FREA T PAF L FHLFE -

AW AR AR FHEFELMETE R L BT E L L B P
#® /4 37 (Sanger & Phelps, 2007) » Bz 1 VETRART R ke LA v 12 d iR F A
VoL ELA AT ES  BRMCEP S TR ECER R P AR
By A i e G 2 B R P LR A T Mo i Rl gl

HE - FARAPRAER > L FAF AR PL TR 0 IRBEY kF
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I PRI BHBEFRT R
AN AT FREEGE S AL FEHZ P T
(=) T84 e+ iok =iz A2 ZiREA) -
(=) F1PF 2 ER NP EMEFEHCF L oL 3R L -
(=) FH1IPFLERAT IR HCErFickmi gy
TR o kAT AR 2 BT AT
AL PFI AT LR RERL P?
AEBIAPEMEEFEAT AR Ko ok 3 fen?
#

&
S INY T B A L BN = SILE AR e ks A

- BT E A B2 Rt

\

FEVEREL . AWH R Y F o R AR Y FaEY M FMER RN A
HEY 25k (Treagust & Chiu, 2011) - Z e £ FRFFE T3 22k > PIEFL L
%A%k E anE & BLA (Cheung, 2009; Potgieter, Ackermann, & Fletcher, 2010) » e it &
KEFFEFF R G54 %G 2 ogi(Pesman & Eryilmaz, 2010) o 4 i 8 5 ¥ 33 4 4ofe
BEALEREE S G e 4 B Y > @ Treagust (1986) #3k 3+ 11 ehis fR =g £ € & ch ¥
TR LI EEERENY - PF g AR E 4 OO d A AR I f2 AR R % Z FERI S
¥R ENFRDBBT R R P DR E 2 RS S TR 2 A
F e fsuAarani®d (Tsai & Chou, 2002) - £ B > & ;ﬁ i (Eryilmaz & Surmeli, 2002 ; Caleon &
Subramaniam, 2010 ; Pesman & Eryilmaz, 2010 ; Cetin-Dindar & Geban, 2011 ; Arslan et al.,
2012 ; gc& B, 2015) A H P Z B EREE 1 E R - B U R B OE E > B

L

CHPETEI LA - Bl R RROREEELI L AW N ST Y

(Arslan et al., 2012) ° .7 > A7 8- H K = FFLETEIEY > GE - BB A F ok k

S BB AN F AN BELEE LR -
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EN S LT EN L
M % 4372 (ContentAnalysis) >t 2E e 3 F BIgAFA T 22— > g I8 ~ &2~

B U2 2 g 0 A A TR fLF ke X (Babbie, 2004) « pF AT & § pEA e
4 47 (conceptual analysis) ~ % 3 (edition or compilation ) ~ #; it |+ 4cit (descriptive
narration ) ~ > 1+ 4 #7 (interpretative analysis ) ~ +* &4 47 ( comparative analysis ) ¥ ¥4 i#
it e 45 (universal analysis ) % #g | ( Bailey, 1987; Babbie, 2004 )- Hsieh {= Shannon (2005)
#e =B Aop F AT TR M aa(summative) o F A 17 ~ B 5838 ei(conventional)
NE AT et an(directed) P F A AT o B BH R F AT T F AP F b Ecfes L0
FARR S DAV B AT R RS T EF A % e B it en(directed) p % A 45
Plasl X F AT FIE GATPH F eh3l 4 47 47 4235 (Daly, 2007; Mayring, 2000) °
PEATA P b EMEATH AL - BPOL A ARMEATT FL & & AL ANF P i
PEADEF* 2 BY AR EL Jh AR ERAM AT AT HEL b
728 o Nurrenbern fr Pickering (1987) Jis* p A A7 2 B 84 v ¥ { 8 k =
ARFBEPFIREYF F o Ered LAkt EmARrEaER Tt E2rAY B
R R e S PR A PR ¢ B B2 £ & 0o @ Sanger {ePhelps (2007) % 4 i *
BN FAEATTIPER AR PO R ML EE RS FHORR FF 2
HHELIRRE FIME S FEEw F A F AR B A B T4 L B E S - S 0l

32> @ 2525 iv 4 - Cracolice, Deming fv Ehlert (2008)4p #1124 e 42 > F 378 5 2 1

8
\_
1‘\‘%
.

2 50 24 o Ghirardi % 4 (2014)#E 45 4 L B T R Y g 5 4 chE ¥ iFR2
Ee P E Y A LR e FY BEN FANTARERNFEEY DR S Ky
5‘?‘77‘}55? FREEQOWB) I ZHFELERZEF T I HAE L CF T 2 102 5 FIRA S ok
Friaig |48 4 B2 2 e

o EA TR e A E RN F L DR Y Suae o iR F L B L e
L BEABR PHREERDEI TRNFY FHOOFOFY 23k T A RKER
REF R F I F PN R - R RS F A E A IR gt - P AT G

TERCERRED FREFAIPELEFHARREL 5
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At B pRA v D A IR A H O F A Y 0§ MA T MRS R R
BBRAfefFRL S 2R FME2 2 MES Tt st B A 11
TR E 2 A AR B Y N A A B R AT e 0 B MR R

FHRHRFEL LT HR

A R
REGE R 1 EE 3
FIfResREpRp e Fa1 PEGH L F2 - E5F 2 L1884 (A5 5 R %
TR R RS XGI G G fr G e Grle i R RV AE 2664 0 Gle i &
KR (F 2434 > G i R RTF AF 2584 > Gule i Rt 2214 cipp g4
NEEGLFEROTE S MR ARRAE AR LR o £ PR FRE o R R ¥

Bllz

lH

§ AR endEl > zﬁﬁ:’%\@ Flw ¥ 382 0 @ BESA R R 240 S AT o

= Fl(@)f-@(b) » % CaCOsgt#: — CaOu+COyp2 T iFk # » T Al &7 P ¥ § 387
A. 4t > CaCO,,, F 7 # 8
B. TRZ T4HEBRTHe = HP
C. BRAEF ° CaCO 2~ f%f 48 el
D. ZETHAH > PITHEITE P CO, 2 RS T
2K 1 EH Vi Rau@d > T APER ARG ?
A. ‘v rF ¥ CaCOs - & el il # 85

B. ZUF2 T4 B CO2 R+ » T LB
C. ZTETHFHM - RITFLIATE2pF > CO, 28R4 72 %
D. ZF > 30T r 4> wd

BT BRI R GERUE? ARY BIRT
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Bl@f-(b) FE T g CaCOsfrCaO 2 & 72 ¥ iz CO 2 T 7R 4 iv4p %

M1 A5 K=z e (4 AT 2 24 § %)

MBS YA B R % (2014)47 5 B 2 Z PASETIEAEY FB 1A 0 L N F A

203 BEAE o H R RGP 40T

FEFMA T B HRE A RT M ERPEEP ok kb nE2 B
FITR P FERZPFRENE e 2R B e A o 1%% FIE B R RLBFRE kg

ERRA LR PRI PR 52548 o

2.2 {5 B
Wip (52 2 IFRALEF 100 A 2T 3 RABEAE T BRI K08 020

A B 0817 U B K 020 2 AT SH » BN NS ELE 5 Lz S
BiRRE LR AT R o K P FB 138 7B 1 HEEA 031 ¢ #w A 0255 ¢ L AT
TABT N F A AT IR o B R RIER Y Cataloglu (2002)#73% > & & F oz w2 B
PR ILTE SR > B EHF A F B B NS o F AR LA F R
2 i ¥ 1 o Pallant (2001) 2 = F# 18 4 (Two-tier Scores)£r % = F# w Ji#& %_(Confidence
Levels)z Ap B 4417 5 i 425 B > Flpt A S A 478 % B I L B F P ont fp i
[r=.323, p<.001, n=188] - # = F¥ £ ¥71 & e fE»c i Pallant (2001) { 45 91 % R &

A 100 ¥ > 2242k &2 Pearson 4p B fhdic~ ) &M 0 A R R R SR FE L Lp

B o et iR R R A E R BRI KR 2 = fpehiR e @B R E A
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Confidence Levels

Bl 2 = F# 19 & (Two-tier Scores)#2 & = P ety & {8 & 4717 B

AT RYZ PR E T R OREST 0 AP FoRRAEE S IR R
% & Cronbach’s aie — F& ~ = FFfr= [F 38484 %] 5 0.629~0.7734-0.872> # &£ § —‘F% ir* (Crocker

& Algina, 1986)*7#% 11 iE B AT RISk 2. 5 B S RAEE » RIL=FF > D1 > - FF o AR FE S

\ﬁ

P60 ST AT - [ 2 SR AL CZIRFPEREEA RO ERECARR > R D
FHELEAFDER S PR AT TEHEE2Z - = P %334 E Cronbach’s a8 % B 5

0.620 ~ 0.7784-0.871 > = & 5 12 T & - 3 % %#E 7 § i (Caleon & Subramaniam,
2010 ; Pesman & Eryilmaz, 2010 ; Arslan et al., 2012)cn— R LfE > { ¥ T = 2 ¥: =81 &

- %é {5 ;}Lﬁ TR LR o

4

EN

BB REERAET v R LA FHER L - HZ SR AT RL ) LR
B AELE T
HHA

BB RHFEE2 S S esrE aExcel? o B * R F A 7 E(Domin, 1999) 4 45 v
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B~ 58w
- FARAET R A A

1881k p 2 P E KA A A2 184 > Gt it Bt HE REL LD
1 B2 R BA L1 L e AR SR T Ahrile AT L e B AV E R A
TREASFAN O I EE Y P EREIRY R AT ) EGI>G61>G3>Gy 0 B4
Lw F ol kR MAMD P FHTAS LY AE40% A4l AR H A
CE SRR SRR RS ol SR R AR AR IR R AR R o F BT dr 0 X RE 4
L BT bt e enIT fRAR R U 11 o RE24 B A W BB AR A S 4 ) &
G2>G3>G1>Gy» §2 tefdffrFiiok kT2 AP B FHEAF Ly 2:240%
fAE2n LA E - 4 T E D RS BE AR T P AdE S A o E g aa R
RS 20 AT N BRI o 8 B]Gy » GofrGaRE2 ¥ S W ACIEAEL 0 F A3 E
TR ETTEES FIRNEBE DG LA ) FPHISERE I RTN AT SEE S T
AR A 2 PEA BRI O X FAELE M 28 & 0 M3 E BT P E T ape
B4R DB LA PHISER I AINE S SEES PRI B d 217
ok e IrkE2y FAPE A F RS F
MR PEEERNE R P L E > FPHSER I TN RARLA TS A A IR s

PE oA A EFAMEIL L e FA Py R AT RMOE R R T o

21 Lo g3 FRPLEFRFAFAH

S BoAE T B A K (FA%F %)

(82 %) ‘1) &2%) 3(%)

G1(66 4 ) 11(17)  17(26)  18(27)
Gy(43 4 ) 3(7) 14(33)  10(28)
G3(58 4 ) 8(14)  16(28)  27(47)
Gy(21 *) 8(38) 20)  10(48)

48



7}1&1}31 e T E ) 2014 - 47(2) - 39-57
w20t B C PLEREY R A S AT O R FRFEIARY B A4 S S

1 RGi>G3>Go> Gy v A B2 BRI AR Aoph i 10 ¥ F0010% 0 T 00% 2 +
G4 BIIRE g RPES R R PES LT i LS R 3 ¥ v b

o EE AL E T s S o R AR D 2 RS IR R 4 B o

22 LRI -_REEERTYRAFLFT

kA &+ Y B A & FEAEAF W
(¥ 2 &) - F(%) = FE(%) = (%)
G1(66 4 ) 11(17)  6(1)  6(1)

Ga(43 4 ) 3 12 12
G3(58 4 ) 8(14) 2B3)  2(3)
Ga(21 1) 8(38) 2090 29

B PRy T X YR L
AFTHF R ARERIBFIZIFEL > Rz FHEL > AR REXL 2

LT %R FAHME B2 EREEY B PTRT S5 IR RSB 2R
FiFFEe v FA O OHIRIFFIHE L A T L - < PO {oF F i (Niaz, 2001; Cheung,
2009a, 2009b; Cheung, Ma, & Yang, 2009; Jaber & BouJaoude, 2012):% % =it & A7 &_fie g
ﬁﬁ#?ﬁi?7ﬁ6€’ﬁﬂ%iﬁéﬁﬁﬁﬁ%i¥éiﬁ&ﬁg’ﬂa%ﬁﬁﬁw
B %% i o B 2()fr 2(b)E T FE T g F CaCO3{rCaO 2 £ 2 4p % » & COp 2 T /R
SR - ABRF - RE A SRR Fla i CO AT 2 T R4 B
AT L2 BRI AFTHRAERRLUEENARN S T L2 B CO, 2 R
ARERS AN gk §H 2 G, AR O ERE > AR L0 A S
PLEE o Tt W LG WER COy s+ 2 THRS B~ -
I FIERIPEMEFRACEFL IR I mEIRT

PTG ERBEIEROPTMEE R R TR MEBRLF R AT UM F

AiTiREr B B4R B2 AEREAE M EE T AR 3o A 30 FA AAE ]
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TEE A AP R R AR A gL R B B AT 0 WAL 2 B 4 HONE L R aas

2T AFE M Ara®d v e F T A EHAE 1 ER(A) D A irdFmd F T A Sk
A CaCOz & Jedr4v » > G A RIS A 4 cnd S F » - B4 34 Fla i & T freang fo o
- F e L5 24%~33% 0 H B oank kAol B 2(2) 1 2(0) 1o 0 FIAE £ e R 2 -
AT EEF AT T REER CRZ R RS ERH L EA(B)DE L reE
298] BT R TARMBAR H AT TERS LB U F A Sk CO,

RS o - SR L AE A JHR S L T FarTaR 0 L i LK) 14%~25% 0 B

FReng STk A0 c ERLLERC)F L > riF2md 2 TER 3 CaCOs
2 A fRFARR 2 0 RFF I EIIRILILG 0 H R BT GELF i e FlA E T R

dow B A ¥ Ruk R G 19%~40% > H Bt en % T RS L 5 #1558 (D)
TFEET 2 B4 G T%~38% > #riFz3md BT RUR TRAE R < o PIT GRE AT 2 pF o CO,
2 B4R R IGE E % F > CO 2 B4 o | BT DY §

7R R L RS RS EHTF T FAAAERA G L LRF R
ML BA LN 3 pw EHDIIREEFERAN I it B L gn 3 A o Prad
EROPEMEFE I ERECE TR L OMARREI I L BEA
FE AR R AL e R AT T O LR B2 8T Bk A

A T REEBAAERT LA L

23R =P ERRERA TR A FAI

I OER o i i A # (A% %)

Gi(N=66) Gy(N=43) Gy(N=58) G,(N=21)

1 A 16(24)  14(33)  16(27)  6(29)
B 16(24)  11(25)  11(19)  3(14)
C 2335  15(35)  23(40)  4(19)
D 11(17) 3(7) 8(14)  8(38)

2 A 15(23) 10(23) 10(16)  4(19)
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B” 17(26) 14(33) 16(28)  2(9)

C 2132  16(37)  16(28)  5(24)
D 13(19) 3(7) 16(28)  10(48)
3 A 18(27)  10(28) 27(47)  10(48)
B 48(73)  31(72)  31(53)  11(52)

* 4 o It FEeiE R

AETTRY Z PR E AR RS TR - BEREE L BRI
fo- B Rt  CHEZELI LSS FREEFIHNTCEFIRE R A
B4 el F R AR AR X > ¥ AR L ok kAR o B
HP A S s A2 40% 275 4 300 3 o R Lo or s i Aivieditd
AMEE L ROEEEL > AL AT BT §F L8R 3 Mol AL
o F i TR CO A F 2 T R4 R+ Fla i ;mt;j‘f;;ﬁlj R AL
R Lt ufd pmw B A 5 KDL R R Flopt - 77 5% 2§ ¥ Sanger v
Phelps sndesh > 325 B2 FIEE v E A F ek P B R4 > L & R A4 Z R E Y - i
PR > @23 a4 H7 su it d B - Shepard % 4 (2005)F= 1 # ILF 4 L i dvahand f& 4
FEFR (TG g F chbi 42 5 Green fr Gohnson(2010)4p 1 k7 ¥ ¥ B A= § 4 chi & 4o
BoEREY CEMARE QRF LA o FI > BEP F AN U homUichFRELF
PMEER DR A FA v F{R AP EMENEF TN RZEVHRF - 252 08
P2 R AERFLBLAATR o Flp > MEBAY B R S aicER S A Rt &
B2tV 2o AT ZRIFAT L P EDZRS Nt - ks o
J& 7 Nurrenbernc = Pickering(1987)£ Cracolice, Deming 4= Ehlert(2008) 2/ it » § & 4 i&

Tk §fih,g_ § Eét: ?sbfﬁxalﬂ&ﬁ\ ]'4%’{, F’ﬁrﬂ/\-—k,{ﬂ’;{’}__,b_a‘_ ﬁq: ’ iz—i sbﬁ—l §33
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Visual Media Integrated into Nutrition and Health to Assess Students’ Learning
Performances

Abstract:

The purpose of this study was to explore college students’ learning efficiencies by strategic
applications of “integrated teaching of visual media.” 72 sophomore college students were chosen
from two classes who took the course of nutrition and health. The quasi-experimental approach was
adopted and students were divided into the experimental group (were taught by the integrated
teaching of visual media) and the control group (were taught by traditional teaching methods
without any assistances of visual media). All students completed the 20 hour program in a ten-week
integrated teaching of nutrition and health during the 2013 academic year. All statistical research
results would be summarized in the following way: (1) Experimental group students, who had
mastered strategic skills for integrated teaching of visual media, had superior posttests learning
achievements and more larger effect size to those of controlling group students. (2) By comparisons
between posttests and pretests, the same experimental group students had more significant learning
achievements and comprehension of posttests in nutrition and health than those of pretests. (3) As
for the performances of integrated teaching of visual media, experimental group students indicated
more positive learning attitudes and over larger effect sizes in nutrition and health. (4) After
semi-structure interviews, the experimental group students who thought the viewpoints of integrated
teaching would attract their learning curiosity and promote learning achievements and concept

recognition.

Keywords: visual media, nutrition and health, learning achievements
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