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Abstract

How to motivate students to learn has increasingly become a difficult problem that the applicant has
recently tried to solve in the teaching field. During the implementation of the 109-year teaching
practice research project, the applicant found that smooth teacher-student interaction and peer
discussion interaction in the classroom can improve the effectiveness of teaching. It is further
thought that if students from different departments, who are not easy to find common time and are
difficult to get together, can be taught better through online peer instruction, reading together,
teamwork, and mutual encouragement on the Internet. Therefore, in this project, to explore
whether using Perusall combined with Zuvio IRS can help to strengthen the learning effect of
flipped teaching and improve students' learning motivation, we introduce online peer instruction,
make use of online community interactive learning platform Perusall, combined with Zuvio IRS and
e-learning platform Moodle. The subjects of the study were students of non-biological related
sciences from the first to the seventh year of each department who studied the course of
introduction to life sciences in the 110th academic year. The number of students is 40 and 46 for
the first and second semesters respectively. The research was conducted in the form of planned
teaching strategies, multiple assessment methods, and pre-test and post-test, and statistically
analysis of the various questionnaires and test scores of students. The results showed that the
integration of Perusall online peer instruction and Zuvio IRS into the Introduction to Life Sciences
course could enhance students' learning motivation, but there was no significant impact on other
aspects such as students' learning attitudes, self-efficacy, and learning effectiveness.

Keywords :

Peer Instruction, Perusall, Interactive Response System, Flipped Classroom, Life Sciences



I 1 OO RE SRRSO 4
C T BB ET B Sttt ee 4

20 R T 5

(1) %t 20 Z (Flipping ClasSrO0M) ....uiii e ceiee ettt e e e e e e eve e e e be e e e abeeeenreeeeaneas 5

(2) FTrpFE R & % ¥u (Interactive RESPONSE SYSTEM) ...ccvuiciiiriiiricrecreeereere et ere e e 5

(3) IF I E (PN INSTIUCTION) weouveieieieeie ettt e st st e e be e ennees 7

() Perusall # _F AEFE T BB 4 1 B et es 8

B BT 3 B A eceeeeeeeeeee oottt 8

B, FEF 23 BT 3 02 e 9

D B0 TEFT 7 B B oo 13

(1) ZEE HEARET 2 B ettt ettt ettt ettt ettt ettt neas 13

(2) BT I B oo et ettt ettt nnee 17

(B) B A B B A e et et et e st aeeaeeae e re e e 18

B ZE TR T E Bttt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et enetenanans 19
=~ %F= [ﬁ% .................................................................................................................................. 21
v H B ettt se e 23



— LR
1. B3 &82p h

OB T I TS 40 5 E  EFRBARE  P R f S H S LR
B ABFYEPT L RV BPREI @I Y b QAR RS R
CANMBEGNE S5 S LSS SRR S 2 L EX 38 S R e TiE o
MHRBRAZ BRI ¥ - 235 > A X TR &> BY 2L 0 A%k
FrPA TR e iEd c A HXFAFRFYPF R ppFy¥ e 2 L A EAA
LR %@*lﬁﬁﬂﬁﬁ*iﬁiéwﬂc KAEEPES AR BY > 4 A

WERESFTLEFFZTEY S S R ERL- o

AT B ESRE PRI BRI ELEPEEL NG S ERF LT SR EE PR
KE AL TVRFIRPFIRI IR IEFI I ICHLEY o o R D
B B ESE Y ER SWITHH 2 Rk R R ERE 8
AR her D3CKAE KT RES LPROEY Y 0 KPR 3CKAK L
2R R MG I IR RGN o R v BT R SRR
3CH A - WhAtiEF o o aF Y 20 -

WA EDI9EREFEFATFE HEBKEL L Zuvio TR 4 LR G2 AL P
P RFEoRRIR ORI RE 0 KRR F gk o B F 3 NS
FRLFY S BIEY S0k NRERVED T FRF g F S T
FE LA I B ol BT Bt F RS RRE RRE R 18R B 5B
Boe fgd iT o AW FE L P DI EFOET o HUR - A2PR E s b
FETREAREY N AEY R REY frE b SR Gk (o ES - KT
BAELFEY o TLEFFE - R HRE > £ 7 AT Perusall[2] > % & TRS TpF
F 4 i Sifo Moodle » k4o sp il 508 ek » A HE 4 B Y B o



S Zuvio

s BE
Amse | Aens

Moodle

WA

W1 eRFHRREREZ LG OPRRRERS
BN F - ERATTTRTH ) FRS AR E N kol kg2 H
133 # 8 Y T % Perusall o

2.2 &

P TAM TRREFRESLEIEEG ALY APREMA Y R
d&-ﬁ";&u@?xi Pap R g TRBRS UE AR R AAET R T4
Perusall 4p B é)?%@f?ﬁ%f °

(1) #»4& ¥ % (Flipping classroom)

F4E % 3 44 Bergmann f- Sams 2008 £+ £ R F ¢ i FrFpErar# g d ka[3]
AE P OEJRAF DR BN R AT AL B PR e Sl
o Aer o RiEHH BT YouTube bt » NI{E 4 A E2ZDEY > Flik
FErxkd > RUUTRHFRGANKT 245 “piE¥k3” (Flipped classroom) o s
BHEY A R LAER T K USRS FAREES A A RA P AR Y

[4]  Jh E PR Ak E L 27 1T o RARIEORT o ERT A G R
BHTARE BT FREEE il F A TG L DY RBLE
RBEFREL S EIRRE Y P 5o Bishop fv Verleger 303 S 3 3% ¢ 7 3

T

BEADB]D - BAKEY OIS YRR V- BRAREPIRANT LA
AP U FE o F o PR ET IR LENES A s SR E RS
PlarA R EEw S RKT - RV TR RRE S -

W pE & 4R 4 3u (Interactive Response System)

hiEd chS L ER o pEauehiE T KT P B o 3 FHE Y S 2 (High Tech
Approach to Learning) > A & & & > 1% 2 el B fIet &2 h3d  FY[5]- 37 %

5



Wk

KTLIPEARZRE TRl mT %8 3CRE » AhERRY K
TR PR R FA o R R Ak e

DC i 43 -
e

31966 # 0 Friag s Hied 0 “BRERF B A" (Audience Response Systems; i i
ARSs) > n3F§ 4 @ * LEiEdd (wBREE) v Ed KEFEF DT F D NET
1% JEEFHRE[6] o JEIRPFEAR > T kAL S B S 350 a7 AN s o R 4R
4 ¥t (Interactive Response System; f§ i IRS) ~ % % F 4& )« L (Classroom Response
System; f§ f CRS) f=& ¥ —‘*‘ F 4 i % (Learner Response System; f§ i LRS) ~ Z #4%
% % %(CloudClassRoom; fj 4 CCR)» & ¢ f & fBH 440 47 % [7,8] « FF{ % % 4y 1 ¢
FREFRT ARSS FF S 4o BREZRB 2 0 > ik B A F LA B
ABRE-FY2a  alhIdAm EYVFE -EY AR TR0 0 ilGEw
B2 E -~ foRp[6] -

— Bk o 73 e IRSs RikE b AF’K Mg en™ NEF o w fA3 £ IRS ¢ Zuvio ~ CCR ~
Socrative ~ v i@ % IRSs e# 5p v- #2[9] » & fE# v v Y o U BRI $RenE i 0 ARG
ERELTEY MY L F sl fograehsi cm Paot-#ig o Fibe i1 &

IRS 11 Zuvio éhk % 2 & o

%2 0 58 Zuvio IRS » KFF 7 M LG IFL TPy I PR AL T 75 k& RF 4 A
PG OEREA T 0 R p e AFRPEARE ARTOMRPRIEF ok

BT TEE A SR B WA B ANE R RGKET UEE S Ry
GoREAATRL - HIIEE L R A -

4IRS & * v mif ~ #kF ~ H 32 s Fgirfod b FA2[10-16] - IRS 7 T3k 5 1 £ Y #
B TURFEIHFENLE RIS Tt o R 3 B Zuvio IRS g * <
FeAn$t? &[11,12,14,16] > 2§ - - Rk 2P - BTV RETF I K
B b i o

a0 it ? IRS PF o> REF § 1IRRE 4 e E 5 I LA hEIE 5 F KEF R I AERE
FAL R4 BN FNE R A AR AR AR s B o { £ &
80 IRS 3% 15— f8 “A) 1 TR AR RR 3 R Y B A2 LITL - 8
CRRT R RER L R FY Ak e g dong 1 L 3C B (F
B S % cIRSE L P RREZLLAFT VHLE D chE Y |

|



(3) F %% 5 (Peer Instruction)

F #% & (Peer Instruction) €74 # < & %3 Eric Mazur *746 R - 69 %3 & K52
R] - F HKEEA AL B EN A FHRE P > Po At B EEFST 7R
*}#_'fr'? AP [17,18] 0 & 35 ¢V B[19] ~ F E B4 F([20] ~ FFHE[21] ~ 1 2HF[22] ~
BOEFE23] s ek F[24] o b HREE - FUBELIZY hRE D E o B HRREF TS -
BEY AR A RFRAF AR FEMPE FAUEFRRIErr § 5 MER D
FAL RGBT ML DY o R AT ML » REFERHBT 2 DT &)
FARFFOMARESAE > F2 0@ L DL o § o EFERP B Pl
E o MR RZF AT eI b AEp AEBEOME 0 FRTELA W E LI
IHEIET S HFTRALABEL Z I ok AR TR o
Eric Mazur ek & EE[2] ) E 425 407

L $eivdn kAR B e R W -

2. FEFRE 2 R Rk B R AL

3 AT RN

4, BHFHIBAwE

5. KEFFFREL v ¥

6. Aok iRthe PR EICES

7. B4 LK BAwE

8 RIFLZXFAVR  FATAE T - BMAZW LT FREF]

a3 X

T R E 7 B 2 Y 0 Eric Mazur chle B8 B e de B H 4 Ak TR
2] &R B KT >  KEFERRGFMNFHAFT PR  EPE AT L

FV O FA3 83 5o A gl ) EIFHDE York o g F4
%%¥ﬁ@ﬂﬂ’?%J{ﬁ@%ﬁiﬁﬂ’iﬂiﬁﬁﬁiﬁi ERI R
L+

1

FEWS R FRRERLHEPEL AP TRE 0 A2 LRARVRY - FEF A
Bapd > 282 2% FABRNER Ak PEFLPZELY R PT A"



TS R ST SR ET[2] 0 A

1

EREPFIRT R F L RIERE LY folE o 2
ARG HNT RGBS ERRE Tl AR SR oA SRR Rk
e CFP R g B R EF AN R SR & o R A F A b kW

MR AL BARF P RE2Y BA ez hS - 25 K
BB IR I TR i o Aok R E A ARV K
R A GE PR TV R EPEY R - AT i

PE Y Xt o @ Perusal iz- BRI AFIHRFY T L[2] 7oy

o

CRudE)
S

(4) Perusall 8 F p ¥ I & F Y T 4

Perusall i& % & 4f & i & > & peruse (wif)frall (27%) 0 & L A5 B A 307 11— A2 lm
W[ g H ARk 4% o Porusal £- BRI TE 0 RgE S4p3 Agn 2 8
ARELARFEIRY FV S o T L P M- BRITIIEFE b
FATUFI R RARPERER - A% ok F2BH L BT RE F27 0
fmdis R di ko T4 b BT Facebook etz o H 4 T o~ K AT 2
BAT e BN SAATER TR RIS REA NI AT HET -
Ik FBEA LT HE AREF Y g @ T R Thelpsme ) bk T 5B
FAEFF T oRT DA GIERERDGERT  EERT A TR AL
B A RS B F AT EE R > A PRI G v e E 4 R %\ff/& R
ARl R BIAT R B EE Y E kAR F o
BT URKET - AE L PEY R BRE PR LR A BT L RRE
" confusion report | 74 i » ¥ & T > q‘ RN ASBEL §F FADIAL > kS
GEASBL T RSN R RS BT DI e TR o L
FEAPBF  FATUFRALEY CFREY  rIBEV D0 KFERT S
Frapin o (5 (8280 TR VR - RS2 B & ¥ HTR IR
Hoor - RREFRIGEY IS ERAL A GO IRE Y BEeAEY T
FERIL -
3. ALK
PHARRET 09 ERKFFEALFRYRE 0 HRG DR EEE 0 F 0 N g
3ok BRI f0h o FRRTBRI R T L 2 BT E R PPER o R A
8



SR g D REPRKE > R EIEARR D- LR R THEY -
KEE TR LHFGLF - RVFBRATVEY 0 TELLEFTE O RRFRK

B L*MIAFEIHFY T 1 Perusall25] > % & IRS s &4 4 e Y T 5

Moodle > R4y Gk - RAF IV » BT R 2R RRY 5 S AR
AR ST F Y S ARGEF LA R R AR - B Uk
#_o Persuall £.d % Fvs o g orp g kend e B 1 B [25] 0 SR AIATR A1V
Pooode Ap Rt AP V2] WP AR A L E - 2@ % Perusall 0 {8 kA
fod A AT 2020 F K BN Y T AIEGAR o Fpt o pt - P ERERET 0 R
AGEHER TR OIIMKE R T A ok B RS kv REF L
PRATEE R - HRAFAPIRA ARV DS o

LRSS RBF PR AN TRRE RS R PR A bt

Pk chimd =y o EHB AR 2977 - F LR EFEY F RORE D2
BRAFAHTBARTFZEY P EWFAL P L - R KRE R E Zuvio
IRS2E* ;= ~fFH e T4 GF TG | a7 ErHFHhKF 4L ZuviolRS 2 £ ¥
R Z v ERAHFEHAKE S L ZuvioIRS 2 MEKE B IR o
A %8 k%A
n FEHHR
48 3% TE] AR 2 s
M E AR 8 X
e A £ A
Z IRS
e %R 288
BRHE
HANE
HEHE
W 2 73 EER

 EIREE

VR RIS B2 T AR EG ) S 2R o ARt ek BE Y S IR
EA BV A WA PTG hehF A o DR A F- 3 iy
Ao F o g FA kAL kB s e 18R R R ERAER
PERACAHETR - FTLE R FEREF RS

gt

ht!
y
4

=

ICEEE TR SUER St P ETL I ST AR BIFHE R K



B2 2 B f2d 4§30 % Perusall fv Zuvio IRS e if o+ kBB L A 5 Tl g
B PR R AT R T kAL RRE DR RIR S FHEEY 2 S
B R T I fRE A FR R DL -

-y TR FRKELEZIFFG AL GREMH Y NEHET 0 Aol 397
oo HRARMAL A MFE - s U REEE o AR > % Perusall & Zuvio
IRS » # Moodle -+ &+, 14 Perusall 45 €5 2 &t Rl it > T kB W G~ praFede o7
it eh Eric Mazur ¢ B3R E 2 N BARFEFT > T UL H AR FREF KT > 8%
TEAEFLNERDE AN AOPRKEIEF I L 3C TR RS
R R FIH e S AR L FRITREEY S { PE RS ATV MY 5 L
EINEHED L MRS RERREPFRERL L k0 MEES RS H R F Y
4B J1* 2R AR A PREEESFIFE Y st - NI BHBKRE S N HE
o e EHHRE RGO RE PN B 242 150 b Perusall kR BB RE L 4
FORALOI RSB E G AR AT o R R

L s Aupdsldzi@ 4 pG vvi 2 RNA 54 fo DNA 4 78— a4 et 2

2. RTFIE XA W T GeE? AofmiE 7

4 o BEmeirTRs L R R R e ERE Y

dﬁ&ﬁ*faﬁﬁ%@mﬁ”ﬁ o &35 HR MMM R AT ¢ HET g AR A
%ﬁ%’Hr%ﬂﬂ%maﬁﬁﬁ’iﬁﬁ%ﬁﬁﬁﬁiiﬁﬁﬁim°i§?ﬁ§*
#$3¢@*§f%ﬁ%ﬁﬁﬁ%’kahiTr4iﬁwmhié4+ﬂ L

AL1IR BRFIESRRAM D RBRBPANEEELE A1 5K fAFVIR
FR:LEXFLP3CHIFVHFL 2B JhFR - EZI TR FKE - Lo
RE3 B edZori@ i ot A 3 @ 2 o g i faid> &t SE% 7 i
PP AR RS R o AR RPEARG C KPS F A - AR ] A 178
22 RS REEF L O BEMAHEY P Y THHELMARFRFENSG -

ﬁ%%?%QQE’QE%QQQW%E’iﬁﬁ—riﬁﬁﬁE&iJ%%ﬁl%

A

i ‘3_‘?7‘_3‘@;}‘3—\?4]\2' ;%"Jl mg:}qu’fg i ;g?{ti E‘f”"v/{ 2 'gp\;,;,&; ,Fa": Mnlg—f} ® mﬂl
% -

10



PiATERE EAAIRAE3C
ICETRIRAEE LB ~ [
B3 HEEEIRsmmEl 5284
fRERR « ek B AES AR
EE#G - T AR
BRI IR EA ARG -

B EEBREES Perusall

B4 F—HEERE — R B
RCfRE - A4 Ol R
B - EgEETe 2400
BREX2E . FAIHREE - M
HERBHBER - R ERE
TRATEEIRA R MRIEE

OB LR EH RS
PETBRENSR -

M= Flipped classroom

= SFR3CHEAE  BENERE

EEE - HIESE - HEOH(E RIREBEEREINEEE S

% - PRAERSA - B ORRAE - B EaRE FETEFE - S
REEE A RBEES - FEREIRENIEA -

BET P EEERE - £
MEERE - HEERNZ

Bl 3 ReBFFRREZELIFFEG NP REE 2

AEG L] AR 4577 0 RN R AR A AR RB L E
H[26] o33 TEBFER Y PTFLI09E2 7 3 110£ 87 « AHFEFBFAT I
AL E: T A GPEME o P - FH i 3R T I R FE T 0 B0 5
ERF2EDFLBERRHHELr R PP RS WUTE S 12325 e
EPRFEPF P FEBEENTHERS P PFELN0E9 Y T 110#2 7 o R E
FHARER A > FWHARAE R EF o rEdn o PRI CBRRELALE R
FHCRTEAR TR BBV FRELRTE AR E Y REZ FY 2
Peo ARR RS TRBEE D TN E27 3 111ET > 5E 4 2

Perusall 8 % a4~ PR s DRARR - EY X P AL AL L LA

FFA2 FLESANFA L BY S0 TR HE A 2 Y S RiBEHARLF 4

TRFARE-HBEREFE AP RIREFST > TR RAF L2 F Y Sk

ﬂ\ﬁﬂ?ﬁ“,ﬁ’: TiF* Perusall j it F A4 FY TR L BER  CBRR LTRSS
FEREY AETE TR 2E TR ERE c E TN L R 52 F
VAR (M F ¢ 4F Perusall § 2 ¥ 4% ~ Moodle I /e ~ 3%d S8 ~ ffih i
EFHER  FLED - ZwiolRSFHRIFZ-E4EY A ANTL L FABLAD
A E ~ZuvioIRS WA th e 4rE ) 2 KEFKE L Ll o “F A KT EMAY TR

S

TR B A SRR TR 2 g8 vk 0§ AR e

AADH RN SR o dow it o & Perusall T o b oo g0 F 4 B 0 RGAEY g
11



S FZRHEIFRLGOEY P SH L DA RE 2 - BERITEAEE S
{2 (timeliness) » # £ (quantity) - & F (quality)fv4 f (distribution) % = 38 P i€ {7324 (%1
2R 3) . F 2 fgice BRI G @I - BRA[2] - Persuall R % Fvs B gy
FE N RSPL Y RRELERS] SWAIFTE Y Y o B A AR Ad RS
2]

CHHED AR
S BARE SRR

Rt EERILE-L S

B
i
=
;

L RAEEAE - MK
Lt s AR
P HERE - EERR

. ~
s mEER - BTG
CEAHE - BRETE

SRS o AR

W 4 77 iAW

40 ’ﬁ‘ﬂlq: M
& # # £ (CHUMoodle/Zuvio IRS/3} % # %) >

49 3% ] % % 4 (Perusall)

:
7 2|

W 5 #+EFSAEER

Yol 5 P EFERE AR SBRFRREVEIEFVYHFBEL L7 - RS

E RS TR LVRE T S TSI A N T A0 T AL FRE 1o

12



SRR TRATEE A4 TR E A N RS -

) EHOFHENFTHILIRNE PP NEP 0 5T 3 E £ (Likert scale)
"AFER S A TR 4 ) THE (3 AT
Q2 A) T 2R (1 &) T BERY §F > BEEYIIAG - F AV RR
AT e B € i@ % Microsoft Excel i 7 FFIZ A 47 o £ 2 m RIE L RIS R R T
g4 2 i * Wilcoxon 2 7 8.8 % # ¥ (Wilcoxon Signed-Rank Test)i# {7 f& & #&A 15 >

ol

FHam Rl R AT EFAR > RISt ¥ (paired-sample t-test) k & % -

(0) FearFf el i R A AR FI=  F2EY AR 4 v aHH
EEHEALAD AN S PRRBRELL > L0 AT v g RagRd o
Peig BRE DA & chp % 0 2 Python £ " M&E#4A1T4 22 F % -

5. kEEFL 4R

(1) kEFod %

AP OFHI0OFERB Y UL GRFMG AR 25 F A FN- 1 - &zt
i%ﬁ%?ﬁﬁ?i’$J§$4Oﬁ§i?1§$46&%i%ﬁ%iﬁ%?%@ﬁ
A NP FEORERE 0 FAFTESISNEF > T NFAEY P ATRE B R
BB AR S > % 5hpler (SR 7 582 A 47 o kIR BKE L £ Zuvio IRS
ﬁ”iﬁﬁ?ﬁ%%ﬂ{?ﬁﬂgiﬁ?ﬁﬁﬁﬁf$ﬁoﬁ%ﬁ{%%im%T:
R AW
AN AETEIRAEAEY RS AT EY B E L 24 555 Pintrich 52
PiAt € PR ArILIE 7 Yo 1 MSLQ (Motivated Strategies for Learning Questionnaire)[27] »
PR - AR R ERT 7 [28,20] 0 MAT L B NE A X 21400 VA A Z BHEG (1) FY
B8 (2) BV RBAR -2 (3) p AN o 4oW 5 P HF SRR IR AT o A B
el RigiT oo - /T}ﬂ‘l'_d hEE el HEYRBELLEF-IRFERL -
o T RR A RHARKEFE PRV EPLTIFL TR T BT L
TS BARZ R A F A WA E Y BB c B A2 K RAcE 1rr o B
Cronbach's o #0782 1+ > 2 77 * i L E 3 P EL & { Fap - K

.]@_L_fz")i o

13



18V E4GRAHT2

. Cronbach's
T RE ik o ol
B 0.782 86
3§ 6
FVES s 0.859 86
£V A 7 ?ﬁﬁd 0.934 86
s 0.960 86
, B 0.936 78
Ao 8
P ommen. @@l 0929 78

EYVREVYRBNLRE L

g B8 18R & T REE A > ot - A 7 12 Wilcoxon 2 # 5L % % # £ (Wilcoxon

Signed-Rank Test):& 7 & * 47> 7 f3E 4 B VP Ao B dhakE v s £ F
FTRHREFLZRE - V-BYVEPRELY D2 B 02 70 2B (1) FVEB Q)

FVYHBR () p Ak -

FYV&BiEs =7 640 4 53 Baw @ P A 8(intrinsic motivation)fr ¢t f 8

(extrinsic motivation) [27,29] o 48 1-3 HUp|3FE 4 o) Ad 8§ 72 7 10 i 28 5 H 1F

ARAA R K rE ke d > 4846 g RBIREE L AR S LTV U EEH S

WEFORFERRF - &2 287 &8 jsﬁ?;ffﬁﬁ-m C fRE B 2. TR j\'{é ’

fsplz. Tiomiag i anp > B4 4313 EEG IREICEEILF IR ER
RE e g BFALR > R Ty XA R (p<0.01) -
FYRAHG £ F TAcd 397 0 DRI SRZ THERF > B2 TiHE 10
BOAENR o e FRTIDAMNIIZG FHEFLE o

T

14



2 28V R A2 HERRFA

- 3 I %28 AR | AR BAENR
) ¥4 ¥4 p

L4 AR T o RILBE A PR 0 B o B A T A T 14| 3.79 | 4.02 (0.033*
R E SR
DA AR Y o PR B AL 3] A R AE o W HH o Bp I 4] 353 | 3.95 [0.001%%

BATIE -

hi N

g [PORTR REREEREI R DI B RIIORH K| 338379100067
-

z4&$ﬁﬁ¢ﬁﬂ%ﬁﬁ*ﬁﬁ%ﬁ%%%i%$ﬁ° 426 4.26 0911

54 RTIA > R LHEA AR PHB LK S $UR A SF0h sk - | 4.08 | 4.09 0.983
OHEFEARAFREFREAFERR  BALERA - AR ~ £4H 3| 3.87|3.94 0,562
HiwAN@mal BRRBMEIZBRESY -
34 3.82|4.01 |0.021*

3x: B8 4 (Wilcoxon £ 3% & 4 44 7€ ); n=86; *p=<0.05; **p<0.01 -

2 38YVERBL2ZDURRTLAH

# K] % %8 B AR | BAE M
) i e A
L &R PERERBERA AN LA RES - 3.99 14.07| 0.38
2HRBRZERSABER AN ERENAE - 3.93 4.01| 047
FRHEFFERGMERLA MO FHRAEHTY - 4.054.05| 1.00
BAREHL2 TR AREHNBRRAREE - 3.79 1392 | 0.30
BSHREFTACEREEL FREZMOMGR IR - 4.02 14.06 | 0.70
EOHREEHNFRSAARLEEMERE - 3.7313.79| 0.59
THREFEERERRAEEEARRLEAERY - 3.81 398 | 0.24
T34 3.90 398 0.19

i &3 o4 (Wilcoxon /5 3% % & 4 ). n=86; *p<0.05; **p<0.01 -

PRRKIFVRER

5L HE S REF GRS S E Zwio RS L PRKE RAR - 1L BREE
£y R 244 Linfr Hwang #7% 4 h8 £[30] 0 @ 3% 2 R § Al-Zahrani 7% %
g A A S [31] 0 RIS R A E 5 I RE AR 0 @RAR G EHE
RGP BV S RG o fof Y SHEs 0 TIOBLANA I L HLE A
R R YR R E S AT F R AR A I G (IS 2 Y SRk

(9-11 35) R X B it -

15



% 4 pANE R DRBRIRFLT

#h F % 7 B AR | 48 B | BAE M
L Tk P
LEBEERTUAERAREYHIE R RS - 3821381 | 095
2REE BB AR P REBNI, - 362345 0.17
3ERABEREBAREAHENEARRSE - 39113.73| 0.08
A 4.5A B AIEARARRAE T EPATHRMEBR NI - 346|340 0.61
KSHABERAEAEROWFEENRSR ELAREE - 3.543.67| 028
26 RFAAAERIF AR - 3.7713.72 | 0.67
fE T BAEG A A AR AT IR A - 3.50(347| 0.86
8.4 FARFAMIERE ~ 267~ RN > HREHFHRTR 358372 0.16
PAF AR -
i 3.643.60| 0.80
3 & ¥ o (Wilcoxon 5 38 & 448 5T ); n=78; *p<0.05; **p<0.01 -
25 PRKIFVREX
M & %+ (1-558) Content LER
LABENOHEFTX (BTG LPAALEHRBELFHSE) BREFRAESLTHHE - 3.9
2ARBEORETXRBAEMS AL EER CRENERAMAR) BRE - 4.15
3ABENHZE IR REHNE I ARL T EASHILNERLE TR - 4.13
AAFRUHEFTRAREONE TN R LT &R - 4.02
SARENHEIRXREHNEH IR ENER AL TERES - 3.96
3 4.05
## A AP (6-878) Communication
AR HE T X REH NS » 1 B Joilido 7 5 F 5 B0 5 8 S A1F - 3.98
T ARBAHRET AR FHNEHETRAEHGHEE - 3.91
SABEMHEFARFHAN LN LR AR FE MBS - 3.94
R 3.94
2 8 k.3 @ (9-1178) Performances
IARENRIRLLEREXRAR TN THRAR R EEGEL2Y - 3.96
WAREOHEFARTHANEF MR ER G RAAMAENRESD - 4.10
N AEENENG I 2 ERAR BT HRA TSI VRAL ST ALY TS - 4.04
+3 403
28 B ik dn (12-1478)Interests
RABBAEZZIARENHRETA - 3.94
BAaBR AR E TR - REERARRANEF KR FHNE - 4.02
U ARBOHES AR EHNEHNBBANEERA N - 3.95
3 397
33 n=82 ¢

16




e SEEEE SRR
B2 A3 24T Y SRS LS R RIE LY 00t 2 dek 65

T R RRER FREGm PSR LA EPEDD Y TP R > H T L

N5 5249 4r 50.67  stt ¥ iR BEEHE A B o GG RIS 2RI AEATILE R R

ﬁggﬂﬁﬁﬁf’w—é%@ﬁ@&kﬁﬁgﬁ?ﬁ’ﬁﬁﬁéﬁﬁ?ﬁﬁiﬁf

i 2 o i LEIEE N g P kG G i 2 ] T i

106 2 APF LB RIMFE A

HpTE pRlT B E
2 APESE 5249 50.67 0.423
x4 $HE At % n=86; A ¥ % *p<0.05; **p<0.01 -

LT HBKERRBE RREL R
@ HRHS WBRRREES SRS

2EREK BERI B 37t
FEERE BERI FEAERI
BAfEAE BRAFRI T BAE TR
FEARE BERS; 7 BRI

2 8 B2 PRKETEYR L 109 {0 110 53+ 4

Dk k% ERFHEAFELAHE
109-F ¥(n=68) 110-F ¥(n=82) BEN
HEREZERX 4.37 4.01 0.001%*

3545 AR AR BA % B *p<0.05; **p<0.01 -

(2) KEFREF L
RAREERETEHEQ ARG ENHERL L GPFARY B Pfrdx
By @IS i By add o - A EOFE T IS L EY AT A
ORI SRR TR AT 0 B R R T ed T AT 0 3 109 & B #3tHEE R £ Zuvio
TR AR R FPERGG Y 2 BT [32] PUBEHEEF LNV ER -EV A
B~ AR Ao 8k S enE P Ak o
HRBEFFRESEHARKETHIREELEV P
B ot 10 £ R > S eBFRRESEHGRYE ok To7 > ERFRBFZ
BEYHS {ED Y ER P A frrBEEE B Y Sar G BEE

17



Fol-"0 PRREFVERIoHF H7 258 KR - 77 0 Rtk FRES
L3tk o APROYEF % hKE o0 437 TR L 401 @ Atk A
T - THEEEREFELLR .

Pl BFER T Perusall 4 ZuvioIRS § B4 ¥ 4B HEE 4 Fendhi
KEFETHT o SR M AR FHE FRd > B - P RERR HRE
Perusall % & Zuvio IRS thfe 3 3Fie (7 A B3 3@ BN 3325 d 30 5 ¢ * R AL
SET oo FAENEY - ARIR T ORFTECHE 4 B L HERHRT B

F25( % 5) 0 F @ RIS SR MECE A f i e o

3) B2 EY v A
MPARCAELHEYHPIARE c INFHRIFEL > NP RFE UBRIARE
PROogRERNFHEEIErRROR Bk I MR AL Y T2 0 ki
FHREF LB PN R o
FAEYRBOMERS1740R 62 FE 907 > 2 F R SO - Py g 2 S
Frop2 EEEFPREREIAV IR ZSN FY K53 o
Perusall 88 } BB pEiTPF 3kt ordh » EHB I HM4e > 5B AV AW 1 g >
o R RR TR fEEE § o P EL FY R BT RERRREREZ PR )

Y PR T S E S A R FIE

W 6 F2EYRE BObaEFL 7



-5 - 54 BEEER RN PSR I MEFS TR T AT 0 M
PUEY e TRE et ARG AR YR RRL - 8 g
ERERE- i SHRN LS - B FLEREY - VPP OLFER S
P2 L RGERES WSO o R TR R R kR o e
wg -

4

W 7 £2 vk gEFLs

EHREY L

dW 5 P E TSR RAER T 0 B L HBRE PR KY > #BE2 109550 %
2 B2 K PR SR BHBRE 0 B A SRR R o o
HOE§ 7 BHRLTEELEHGRE OPRKT LD A - P9 Bdpse » 2 -
Frailielk FRE  BRERFFREHTEIEYHB{-EY S Lo

SRR R R RS LR 0 3 B RS A TR 4k g et
EF L OFYF BV HR f AR R S DE Y S x[32] 0 BA o
BB R FREREHBKE CHFRIEI BV S HE L PR YR
P e B W A g Y SR MF R ST PRERIEVE L A

BT E R EHHKS ) 437 THEL 401 T B THAS L EREEHLE

d - Bk R *ARMMKERF VR ELIL - EEF

1. A*#_%f F(cognitive load) [33,34] > # 4 &2 @R P HEL S F T - %
BAXREEHTANFa §FEREY 1 -FF7 0 53T BARE T R

19



B FEDEFHAKT S LIRS il 3 H o g 505 » 30 ¢ X 4 b @ % &
ﬁ]%iﬁﬁﬁkﬁﬁﬁ’iﬁﬁ% F Y FERE LR - AT
Genflige Fa FHETEY O I RFRERZERFF Y LERKE 2 o

2. AVEXRE AFATHRE & AT H o bldet - 97 * chPerusall T 5 >
4 g3 R E%m?“w%’ﬂz%&@ﬁi%ﬁﬁéﬁﬁ%&’gﬁﬁiﬁéﬁ
&n%ﬁﬁigﬁzaw%’E%Wﬁ§§4mW%aiﬂﬁ VB2 REF LY
doie FIet B 4 5UpRE 2 R §E Y AT JFBEARD o

P JET I R R G PR %”éﬁﬁﬁiéﬂﬁﬁ%%%#’i&%w@ﬁy

EES
L RE S A 4 Y AR R AR -

20



-
—

[1]

2]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

542

C. Ames, "Motivation: What teachers need to know," Teachers college record, vol. 91, no. 3,
pp. 409-421, 1990.

K. Miller, B. Lukoff, G. King, and E. Mazur, "Use of a social annotation Platform for Pre-
class reading assignments in a Flipped introductory Physics class," in Frontiers in education,
2018, vol. 3, p. 8: Frontiers.

J. Bishop and M. A. Verleger, "The flipped classroom: A survey of the research," in 2013
ASEE Annual Conference & Exposition, 2013, pp. 23.1200. 1-23.1200. 18.

B. J. E. n. Tucker, "The flipped classroom," vol. 12, no. 1, pp. 82-83, 2012.

Teach.com. (2019). Teaching Methods. Available: http://bit.ly/2PeNoVo

R. H. Kay and A. LeSage, "Examining the benefits and challenges of using audience response
systems: A review of the literature," Computers & Education, vol. 53, no. 3, pp. 819-827,
20009.

W. Cardoso, "Learner response systems in second language teaching," The Encyclopedia of
Applied Linguistics, 2012.

Y.-T. Chien and C.-Y. Chang, "Supporting socio-scientific argumentation in the classroom
through automatic group formation based on students’ real-time responses," in Science
Education in East Asia: Springer, 2015, pp. 549-563.

FAR, e, k&P, 2RB,and § A, "EX w B ﬁéﬁﬁfﬁﬁiﬂ‘?ﬁ%?’{? s
s b2 g 4 4%," Journal of Library & Information Science Research, vol. 11, no. 1, 2016.
fe2 " WEE R A K AL Plickers R R - EBF I EFF Y Sk TR -
[~ ﬁﬂ,f 2] H < 5 61, 2019.

C.-P. Wu, "Exploring the Effects of Interactive Response System (IRS) in an EFL Grammar
Class," Arab World English Journal (AWEJ) Special Issue on CALL, no. 5, 2019.

W. Liand J. C. Tseng, "Engaging Students in a Flipped English Classroom by Conducting an

Ea

Interactive Response System and Its Effects on Students’ Learning Achievement and
Learning Motivation," in International Conference on Innovative Technologies and Learning,
2019, pp. 87-96: Springer.

7 8 2 "Plickers TrpFw Ak kil | L IFE Y R TR # B A2 7T, 2018.
SR, "L I REZRELTERA A ZUVIO @ 2R B Y RamE 4 B 2ot
AL LA B RTPRE AR F VAL AR E IR 55, pp. 1-127, 2018,
BbE, "t IRS TREwAALASY A A RSNE f AT N EY LA, K3 D
AAZBEYHE O ARR AT ERYT AR fEEEVRL ér_l’fﬁ‘i% FIR 3%, pp.
1-90, 2018.

Y.-C. Chou, "Implementing Cooperative Learning with Zuvio Interactive Response System in
Teaching Introduction to Linguistics," /& * & < & 3F, no. 6, pp. 35-58, 2017.

C. H. Crouch and E. J. A. j. 0. p. Mazur, "Peer instruction: Ten years of experience and
results," American Association of Physics, vol. 69, no. 9, pp. 970-977, 2001.

T. Vickrey, K. Rosploch, R. Rahmanian, M. Pilarz, and M. J. C. L. S. E. Stains, "based

21



[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

implementation of peer instruction: A literature review," Life Sciences Education, vol. 14, no.
1, p. es3, 2015.

J. Schell and E. Mazur, "Flipping the chemistry classroom with peer instruction," in
Chemistry Education: Best Practices, Opportunities and Trends: Willey Online Library, 2015.
L. Porter et al., "A multi-institutional study of peer instruction in introductory computing," in
Proceedings of the 47th ACM Technical Symposium on Computing Science Education, 2016,
pp. 358-363.

S. Butchart, T. Handfield, and G. Restall, "Using peer instruction to teach philosophy, logic,
and critical thinking," Teaching Philosophy, vol. 32, no. 1, pp. 1-40, 2009.

D. J. Nicol and J. T. Boyle, "Peer instruction versus class-wide discussion in large classes: A
comparison of two interaction methods in the wired classroom," Studies in higher education,
vol. 28, no. 4, pp. 457-473, 2003.

D. A. McConnell, D. N. Steer, and K. D. Owens, "Assessment and active learning strategies
for introductory geology courses," Journal of Geoscience Education, vol. 51, no. 2, pp. 205-
216, 2003.

S. Pilzer, "Peer instruction in physics and mathematics," Problems, resources, issues in
mathematics undergraduate studies, vol. 11, no. 2, pp. 185-192, 2001.

G. King. (2016). An Introduction to Perusall. Available: https://bit.ly/3dxclsX
PRRPE,"FE] AFAETE P L e R R RS KE, vol. 5, no. 2, pp. 81-96+
156, 2002.

P. R. Pintrich, "A manual for the use of the Motivated Strategies for Learning Questionnaire
(MSLQ)," ERIC, 1991.

G.-J. Hwang, L.-H. Yang, and S.-Y. Wang, "A concept map-embedded educational computer
game for improving students' learning performance in natural science courses," Computers
Education, vol. 69, pp. 121-130, 2013.

L. C. Wang and M. P. Chen, "The effects of game strategy and preference-matching on flow
experience and programming performance in game-based learning," Innovations in Education
Teaching International, vol. 47, no. 1, pp. 39-52, 2010.

C.-J. Lin, G.-J. J. J. 0. E. T. Hwang, and Society, "A learning analytics approach to
investigating factors affecting EFL students' oral performance in a flipped classroom," vol.
21, no. 2, pp. 205-219, 2018.

A.M.J. B.j. 0. e. t. Al-Zahrani, "From passive to active: The impact of the flipped classroom
through social learning platforms on higher education students' creative thinking," vol. 46, no.
6, pp. 1133-1148, 2015.

FRFHAKERETELAR AR PTG R P E RS
#,[109 & & & ] i 3%( 7 %8 7). Available: https://bit.ly/3px7qwF

J. Sweller, "Cognitive load theory and educational technology," Educational Technology
Research and Development, vol. 68, no. 1, pp. 1-16, 2020.

J. Sweller, J. J. van Merri€nboer, and F. Paas, "Cognitive architecture and instructional

design: 20 years later," Educational Psychology Review, vol. 31, no. 2, pp. 261-292, 2019.

22



= ~ "‘ |:'l-'

WiE 2 FF & Perusall } K T_p #3746 03 3
aH@ » 1102 Introduction to life sciences » Settings © Help What's new

Scoring

component areas, each of which has a target value from o T
nt can earn from that component. n add up to more than 100
nt, you can customize the ov

rds the ta

Your scoring targets add up to more than 100%, so students have multiple ways to earn full credit.

Active
reading Getting responses Upvoting
time component component
omponen 20% 20%
10%

Opening
Annotation content compenent assignmen'Reading component
60% :omponen’ 20%
10%

Save changes

23



Wi 3 KEFd Perusall ehp $ £ 47482 7 25 2 Mt B 0

Analytics for Classi

21 minutes

4 minute

12 minutes

19 minutes

nutes

s

Average 24 minutes
minutes

W 4 FEF# T Perusall RETEH TEOA a
all® > 1101 ntoduction to life sciences > Assignments \ uang-Yu Hu ~

1101 Introdu... +Add assignment  ~ @ Edit de. € Jow Important messages -

7 pm CST
ificatic Omic
iant of C
mum
& Notifications ( ) Tum s:

ntent
omments, 0 qu

Library
= (R 95 . 25 minutes

Most upvoted annotations

Assignments

Chats

Groups [+] Most active student

® ¥l Announcements

24



all

1101 Introdu...

Content

Libran

X

World Health
Organization

N
Y
v

=

Home / News /
Classification of Omicron (B.1.1.529): SARS-CoV-2
Variant of Concern

Classification of Omicron
(B.1.1.529): SARS-CoV-2 Variant of
Concern

26 November 2021 | Statement | Reading time: 2 min (616 words)

The Technical Advisory Group on SARS-CoV-2 Virus
Evolution (TAG-VE) is an independent group of experts
that periodically monitors and evaluates the evolution of
SARS-CoV-2 and assesses if specific mutations and
combinations of mutations alter the behaviour of the virus.
The TAG-VE was convened on 26 November 2021 to
assess the SARS-CoV-2 variant: B.1.1.529

The B.1.1.529 variant was first reported to WHO from
South Africa on 24 November 2021. The epidemiological
situation in South Africa has been characterized by three
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