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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.
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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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Sanger & Badger, 2001)%8 7 - § & 2 B X Mo B R KE S o H A 2 PRy ok i o
- SRR FA FERN T LR F R 2 A & R FIEA LR E S - S
A8 0 @ 2L2 5 & 4 (Sanger & Phelps, 2007) -

Fo ~Z Lt ERPFE LT BERTE A - A g ok AW EFLMAETLT B o

Treagust (1988) 7 L3k 3+ 1 = FF £ #73= € 1 & (two-tier diagnostic tools) » & * s 1 & pP

BREIRE A B gk AL B B R B 2 RN Foonk N K ERES
Bt LA TR anEE (81 4 45355 2011, Tsai, Chen, Chou, & Lain, 2007; Tsai &
Chou, 2002) » iz % #8 5 H *24] ; Hestenes frHalloun(1995)# 7 45 ) » § ¥ Jﬁ" W ié A it FE D
v % iE #% 42 (multiple-choice questions) » & i 28 72 F I g oren P & 0 20 3 F A 4 iFeD

& e ¥ enigr (false positive) s & 22 > 5 # 4y & mE LA T F 4 chi f (false negative) »
R TR AR A ENE A v o A ETF AR LN LA TREE > AL g
WRIEG R Tg sara K =t 27 3k 3 £ £ (Caleon & Subramaniam, 2010; Pesman & Eryilmaz,
2010) = izt 0 5 A H o PR ERDERTE hd & o Ao L IR REE L R A 0
& er(Pesman & Eryilmaz, 2010) » T3 B = P4 2 %7328 1 £ (Three-tier Diagnostic

Instrument) - 2@ > &3 i F BAS Y > @G BEEF LA Dz BB TR 1 B (FR4

o

2,2014) » 8- H AT R Iz BREA I AL R HFE

AN Py AP RAH SR LATE B DY EREE L R Y
% % 7% (Sanger & Phelps, 2007) - ez BRI R keh PR v R R FA
WO FTEI USRS BECEY Bk E B R RS el S AR
Bajo 5 REFE IR B RSP RS S R it - R B 4
- FAREARER > L 23Tl Y at o NERBFYF o
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- PRI PHBEET R
AT HF B AR AT R L P e T
(=) T P2 L Ik LB FME 2L L[R2 -
(Z) HFHIPFIEFEAPEMLF FHEF L T oRMEBRRORE -
(Z2) HFHIPEAER DI I EEFEHEEL T b MABROPE -
FIb o AT T AR B AT
(-) HEZRFHIPFEAETLLFESAFERRL F?
(

(2) THEF2EBRIIAEFLTHGNT Tchi- § 03 fopfrg e ?

) IHEIERDEATMAF ST ARSI ok 20

Iy

RS 2
- PR AL AT

CEDERTE AW RV o AR ARV Y M FMARfRa e ks
#8922 (Treagust & Chiu, 2011) - =R & - Fxfre 74 >k g o > REF2 L
%L H Ao b & ahE & BLA (Cheung, 2009; Potgieter, Ackermann, & Fletcher, 2010) » e i+ &
KEFEFIPEFEFY B 554 %G 2 oai(Pesman & Eryilmaz, 2010) - 7 & i* § &FF 3 2 &40 i

BELEIEE S G GEE 4 B Y > @ Treagust (1986) 7k 3t d1 ez FEEE B € & hB ¥r

TR LGS - B AR R R A T R R 5 B S BRI
Bl ENE RS BT AR T D AAFH S L R o AR 2 A

7t f a2 d (Tsai & Chou, 2002) - £ B > & iﬂ" 7 (Eryilmaz & Surmeli, 2002 ; Caleon &
Subramaniam, 2010 ; Pesman & Eryilmaz, 2010 ; Cetin-Dindar & Geban, 2011 ; Arslan et al.,
2012 ; pk& 2, 2015) R H# e Z AP UTITEE 1 E kit - B YT E R E > BB

FE.bE/%?L’ETEK“fﬁiB#ﬁ’]‘ﬂ]“}mf PR LE s LT 5‘?4’%?“”? Iy

I

(Arslan et al., 2012) - &7 > AFE T - HE = FFZETREEY > HE D - 22 03 ok k

T2 B ERE AR FAITN O EFLEF LT RL -
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ENS AN IR L
M E 4 3772 (Content Analysis) B3t 2L 8 458 REFUFA T 22— 0 g &d0d ~ &%
B U2 2 g 0 A A TR fLF ke & (Babbie, 2004) ¢ pF AL R FRE
4 47 (conceptual analysis )~ % # (edition or compilation )~ $5 it {4 4zt ( descriptive narration )~
@284 45 (interpretative analysis) ~ ++ #& A 45 (comparative analysis) £ & i it A 45
(universal analysis) % #g %] (Bailey, 1987; Babbie, 2004 ) - Hsieh 4= Shannon (2005) #
D= A aap F AT 0 iR B aa(summative) o F A 45~ & 23N eh(conventional)
NE AT et an(directed)f F AT o B BH R F AT T F AP F e L0
fRfE @A F AR AR ATE R T R e A ¥ fEa(directed) P F A 4T
Plasl 5 AT FIE AT F 03] $ 4 4747 J2.35 (Daly, 2007; Mayring, 2000) °
PEATA P b EMEATH AL - BPOL A ARMEATT FL & & AL ANF P i
PEDREF* 2 o BT EZRL FHi DA FRNERDS AT E ST k&Y b
728 o Nurrenbern fr Pickering (1987) Jis* p A A7 2 B 84 v ¥ { 8 k =
ARBEEINREY S et Aok ER O FMAREOER - TN ERAY B
R R e S PR A PR ¢ B B2 £ & 0o @ Sanger {ePhelps (2007) % 4 i *
BN FAEATTIPE AR PO EME R R A FHORR i F 2
HHELIRRE FIME S FIEE v F Ao F AR B A8 T AL R E S - FA el

32> @ 2525 iv 4 - Cracolice, Deming fr Ehlert (2008)4p #1145 k' 42 » F R 785 2

8
\_
1‘\‘%
.

2 50 24 o Ghirardi % 4 (2014)#E:4 5 4 L B T R Y g 54 chE ¥ iFR2
Ee P E Y A LR FY BEN FATARERNFEIEY DR S Ky
5‘?‘77‘}55? FREEQOWB) I ZHFELERZEF T I HAE L CF T 2 102 5 FIRA S ok
Friaig g 48 4 B2 2 e

LSRRI - H BRI F L DF Y A el F 4 RS g L i
L BEAE PHREEROEFI ERNFY FHOFDFY S5k N AR KE R
REF R F I F PN S - R RS F S AR - P F ARG B

TERCERRED FREFALIPFL EEFHRREL 57 o
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AT BT R FAEY AL E S R e 7 ﬁ"—" Fe redde? 1 p1 %

denit BpRg w iid BT AT ILIRE 2 W FE Y o MA TR AR R
B B4 frMif R g XM S H B prg 2 0 B Tt 4T A T
FOERNE A Ll R g DF Y R A AR B ORT p o g MO R R

FHRHRFEL ST AR

e R
- ~ELEERE
Frfs i p fp de o PEGH L F2 - £uFd L1884 i wRIH %
A Ak BHEA 3G G2 G fr Gaz 2> GriE L F R H k2661 > G &
Rk B 2434 0 Gem i FRTF AHE A58 2 Galn s BRI AF 2214 o F S
NEEGLFEROTE S MR ARRAE LR LR o B2 PR F R R R

Bllz

lH

§ AR endEl > zﬁﬁ:’%\@ Flw § 382 0 @ BES AR R 2401 S AT o

T F(a)frBl(b) © ¥ CaCOsg+# = CaOw+COxqz L i ¥ » T 7| &3 P ¥ § 352

A. 4~ CaCO,q, * 77 #
B. #EzTHERIfw P
C. BAEMESD > CaCO 2~ fRgAER 2> T HRS %~
D. R THAN < AITHELITE P CO, 2 RS BT

KA L EH P F xuTd > T PEFEGEE ?
A. 4~ F g CaCOs > T frfls i+ 45§
B. #E2T4HE>CO2B4 Hx T LB
C. FUETHAR R THErE2p@F CO 2R4 2 5§

\1

D. i s 4 BT EAR idr

4TI BRI R TR ? AT BIART
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B@f-b)iErFE ™ &g CaCOsfrCaO 2 £ 7 ¥ e CO2 2 T /4 iv4fp &

M1 A5 K=z (4 AT 2 24 § %)

AFEH? 2 REE S B FQ014)r g B2 Z P ETREEY BT A N E AT

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

0.8l F Fw A M 020 2 FEE 8H o RS ST N BEIE > LY
EiRRE LR AT R o K P FB 1380 7B 1 HEEA 031 F #w A 0255 ¢ L AT
LEAP FAITIRRAL o SR R4 Y Cataloglu (2002)#73% @ e » F e w2 R
APBALIT S EP 0 BREHF A F B w B N o 3 AR LA F RIEFAL
Z_if § 1+ - Pallant (2001) vz = Fg 18 & (Two-tier Scores) £ % = ¥ v J& % 2_(Confidence
Levels) 2 4p B {1 2 22 ffrc B > FIp A7 M3 A 8 % B L HF Lo Ap i
[r=.323, p<.001, n=188] - # & = Fp £ %71 L duE sk - Pallant (2001) { 4p &1 5 R &

AZ#E 100 pF - =42k &2 Pearson 4p B Trdfc < &) &M - A BB R PR FEL LA

Mo R A R A A e LR ) 2 B2 B A S [FEA
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Confidenmnce Levels
B 2 = F# 18 & (Two-tier Scores)#2 & = P enfy & {8 & 4717 B
(=) RA
AT RY Z PR E T R OB 0 AP ForRAEE S IR R

% & Cronbach’s a e — F§ ~ = FFfr= I¥

& Algina, 1986) 73 ! i¥ % 48 /P %

o &2 BT A - R 2 WL g
WAL A AENE R Rk AT
0.620 ~ 0.7784-0.871 > * 2 4 245

2010 ; Pesman & Eryilmaz, 2010 ; Arslan et al., 2012)ch—- R L f% > { ¥ T = ¢ B 43T 8 1

BT g 1

-l L 3‘;] M fE £
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4 @F;frﬁ

=

EN

B mRE T -
CHdy A
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=
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BB AT A AT

& w5 0.629~0.7734-0.872 > §# & &  if* (Crocker

BSBRERE > ERZFF > ZFF > - RARF S
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PR R GPPERRCRE w2
¥7:& 48 H Cronbach’s ai& iz 5 %
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A i
- BARBEYBFAFAIT

1881k p 2 B ERARPA A2 1 F 4 > et Bl o BE RBL P2
$T1 B2 R BAHM I Er BAFRT R R TAcdle 2157 L 2 F 4 L ERE IR
WORE A A RMLE e RS P FREME Y BF A F A ) AGi>61>Gi> G B2
W E A AR AR P FHE S LY AE40% 0 B ATl g TR F 4 0
CEPTARGE SRR SR ol SR R At BB R AR o d BT e XPIE A
o BT et Ao eI R AR R U 1L o AE2 % e B 4 T R AR L AdEIRE A 5 % ] AL
G2>Gs>C1>Ga B2 A faffiF oAt MAMP P FREAF LY AE40%
A2 AN E - T ENE XS BTV R AT P naiFHE 4 R RE o
AR 2 AT AE P A enT®d o e BGr > GofrGaRE2 F ¥ A2 ARl 0 FAE3E B
TR AT EEES PR LA 0 FHIER AR LTSS YT
A kR 2 PRA RN AR 0 FARLE T M2 40 HM3AEH T B A T ige
B4 FRNBEL o LME > FPHIER I AP A e F S TR N0 5 d £1F
ok e RE14cRE2Y B4 O E A FRGE i
o P B R NE T o WA > FPHSER AN ZRLA TS A mA TR R

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

21 L eF3 FRPLEFRFAFAH

R L fEr A Kk (FAF W)
(F 1) ®1(%) #/2%) =

3(%)

Gu(66 ) 11(17)  17(26)  18(27)
Go(43 4 ) 3(7) 14(33)  10(28)
Gs(58 +) 8(14)  16(28)  27(47)
G421 +) 8(38) 209)  10(48)
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22

PSR Y T A S A Y o FILZ PRI AR B A X A

Il

reg 4

P AGa>Gs>G> Gy A F A R FEAF A K0 2 Rt 10% 0 F1R90% =

F_k

F A FRDBEDE F LA R LA B LA S TR LE Yy B

FOE AR R TG S R RS ALD 2 R PR R IR 4 S

ey tFE T B XA & (FAF %)
(% 2 %) - FE(%0) = (%) = FE(%)
G1(66 <) 11(17)  6(1) 6(1)
Go(43 1) 3(7) 1(2) 1(2)
Gs(58 4 ) 8(14)  2(3) 2(3)
Ga(21 4 ) 8(38)  2(9) 2(9)

SN SRR AT

AETF RA P RERI PR AL IPES o AR RS 0 KR RERE =
PR ETR R %R B2 R F WAy BA AP SRrmr BF R Ehrk
FOERER v F R HL R F 25 T L < PR {oF 5 i (Niaz, 2001; Cheung,
2009a, 2009b; Cheung, Ma, & Yang, 2009; Jaber & BouJaoude, 2012)3% % it 5 547 §_#47
Fed G ORF AR £ KBRS IR DR AL ELE > Fla B RE
Bt % o B 2(@)f 2(0)E T FE T &P CaCOsfr CaO 2. £ 7 4p % » & COp 2 T /R
Pk E o - ARP T B e RE R Fla ki COp AT 2 TR
FAETRLZ BRI Aok f2 B RPN > T EFEiTE 2P CO, 2 R
AR AN Lk L §E 2830 F AR O EERE > AR A F i
PRIEE o Ft W Rl s WEM CO2 A F 2 TR 4 % <
S RAERTPEMAFRATEL IR IMEER

AL FHERFIERTPEMETRELA TR I MAERLIEE  AFL P F
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AT R R R AT F AT AP B R T Aok 3ok 3 B AL
EEF AT FR G AP R R R AL B2 8 4 W 1 R
2T AT v s E S ERAE 1 F(A)E A i B BT Ak
# e CaCOz F fisdr be » G H A RIS A 2 ehd S F o B B B Fla @ 3T frenfs de o
oo F Lk LT 24%~33% 0 B B I e % 4ok B 2(Q) 0 2(0)#on 0 FIAE B R E -
o b R TR ER R RS R A ERA LA (B)F L
238 BT RSR TR RS AT TR LA R 0 R 4§ B A T ok COp
R4 o - grRehyE L EF 4 HR S L B F TR ¥ L ahi L9 14%~25% > A
TR T 2 A4F o ERMLEAQC)HEL - i d £ TER 3% CaCOs
2 A fRGARR 2 RIFED RN RILIG > R G BT AR 2 e FlA T PR
Ao w B A ¥ Rehuk LT 19%~40% > H B it e & T RS X o iF iF
TFEEIE 2B A G T%~38% > friF 2z 32d B T IR T HAE R < o RIT GFL AE 2 pF > CO2
2 B4R A F WRET TV %o B o CO2 2 B o BRAT ARV §
K3 A3 LR T F RS F VR A2 ERA G 0 r RRF S
MABAPELEEH 2 pars ERDIIFEEIGN I DIENEE TR 3L > e
FERPPETMAF R CREMF TGRS F L OMABEES L B B AR
FR2ALPaEEmy B v a0 7 g K2 iy 5238703 K man

e S RERA ARG S A L -

23FIZHPERFREATRF A FAH

W OE% & i R A # (FAF %)

Gi(N=66) G2(N=43) G3(N=58) Ga(N=21)

H1 A 16(24) 14(33) 16(27)  6(29)
B 16(24) 11(25) 11(19) 3(14)
C 23(35) 15(35) 23(40) 4(19)

D* 11(17) 3(7) 8(14) 8(38)
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#2 A 15(23) 10(23) 10(16)  4(19)

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)

E I8

v\hl-
aﬁ

L B AR
- 3 vﬁ

AP L2 EEL E B S TR R o - BETE L R
Tr- R EdptRl  CHEZE1I 28 % » FRL BT I HN L ELTRE CER
B e SR R A AT (2R B 0 ATREA S R 2 PRAKR B
HEAF s Ak 40% 0 &7 F 4 304 3 ok R et o g gt fh i ai2d
AREE O EMEL AR A Sn T B 2858 S okl AR

WL s TWEPRFCOx s+ 2 THTRA % "’*m%'i(ﬁa\'{[}w? SRR A B

&

RPEA R L e B DY R A F M PER R F] o - zﬂi“.fs:;-%é?%‘fﬁ Sanger v
Phelps chiedh » 305 B4 Fspw § 4 F ok P £ R L 2 AL Z ®HE 0 - 39
R m2hg a4 > He 28 F - Shepard % 4 (2005)F= 7 % E 4 A Fodhen f2 4
REFie (73 g F Ok 4 5 Green fr Gohnson(2010)4p ) 47 % ¥ @R 7= §F 4 L §
P ERFY CFMARFE NRF LML o FI 0 BEN F A L hom Uik g
PMEFEANEE AR I v FL R AT N EMENEWTIRLEY ARG 254 08
P2m AL R BAFMATR « FPt > MERA Y FIF R gL A i &
BAEAET LR MAPR P FZEFRET L PELEME S L4 - Fp 8% o
J& 7 Nurrenbernc = Pickering(1987)£: Cracolice, Deming 4= Ehlert(2008) 1/ it » § & 4 i&
FEMEDEY R PRl EiE s PEREERDA FHRLARZ B R EFY
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PO EET fi’%?i%‘f‘ﬁiéﬁﬂé‘?ﬁi%‘fi SF W EFEL RIS IR KE L
BB RIfEE R A A S AR SR A B W ALfRAR 4 o 5 Y % sk (Pickering, 1990;

Gabel, 1993; Sanger, 2000; Sanger & Badger, 2001) o ik v & #cfF A&k E 5 - & £ 70N

\\\Xr
«J“i-

SRR N LR TRy TR EL S R R e

g4

PB4 R CET (AR 17 RO P A S ol SR e R R R B
TRRBELEY o kT ﬂ‘ﬁﬂi“ﬁ:;i‘afi? PAN S E S j—;‘-ﬂfﬁ—% AR SR - S AR Sl

S Y FLIE o ETFPHCR AL B A N Rl > TR SR g] > g E e
B FIN A OE B RAEE o
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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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