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PyMOL 7 i% : 1.8 2 p § PyMOL chiid# it (4% 1+ £ k7% chr P 2 ly) 2.
B R T 4n £l ARR] 3. Project uE 2 B L

Homework 1 © % # % P % 5 22 % sidechain g ¢ @ % T mainchain jg 4 2 45 4 & = 3

Homework 2 : # 4% - BenEiF A2 F * 0 PyMOL i 4
2024-03-14(z ) 20240229_amino_acid + peptide chain % §+ *3%] paper B3 2 1 &4
Ramachandran Plot statistics feir= =~ p ¥

PyMOL # i% 1 1. 3P & ek itihdp 4 ¥ 2 D@ S AR EE 2 v RLF » iy

Homework : 1. 4eim 84 F P -372 72 2, 4ofe @ % 4p 4 % it {7 Alignment
2024-03-21(z ) 20240313 a helix_domain % 2 Paper it -7
PyMOL # i% : Measurement H-bond and angle - alignment = j# ~ Ray 454 (¥ F &P )1
% cartoon % w0 s MR R

Homework : 1. Ray i &t¥s4een= % 2. & 228 3 f& HELIX ehfF {1t i

2024-03-28(z ) 20240328 a domain paper i& & 3£ 2 Group 1,
2,5,7 (% X pFRR)

PyMOL § i* : .pse = 4% ~ editall ~ 7 F¢ layer (n% = ;8 (obj) ~ 2 AR IR Vi

HEEE L E A S 2 (ex. Line ¥ ribbon * *t alignment) ~ transparency - ball and stick

RRER D

Homework : i# * PyMOL % W& A 7%~ 1t 4p ke 2 S4B (4/3 4 BE-mial #2)

2024-04-04(z ) R i

2024-04-11(= ) 1. 20240328 a domain paper i& & 3¢ 4 G3,4,6

(5,7) (% & FF 4F)

st

2. Hemoglobin i /i
# 31 Homework
2024-04-18(z ) 1. % B 4]%% Hemoglobin—pymol # * HEBF %
LRAKERFLED (BREZER)
2024-04-25(z ) 1. Hemoglobin-if ¥ + NO | e pF R -3 paper £ B
) i*# % 1 Hour
2. B-sheet (brdk 5t B 3-)
PyMOL % i*: @B /F/A 8 %7 & @ X Structural figure pymol spdbv.ppt
2024-05-02(= ) 1. B-sheet (ok)
2. B3 B (24141 b-structure)
PyMOL # i¥ @ 1. XX Movies_pymol (¥ % & (¥4 %) 2. 3 f& movie > 2 7 = (A& Movie,
F1-F2, Script) 3. Script e~ F 4% #3% 4 & 4. Action — generate — morph (H-#3#)+ % &
T
2024-05-09(z ) 1. Turn (328 % & k4% & | B-structure # & ) - 2PF R 1 Hour
2. atp structure (A k3P| Hfs £ F )
2024-05-16(z ) 1. B-structure (2 hours) (14 {é # #& pB-domain -] == 1 Hour
FvgdE o Ay BRI RPEI L)




14 2024-05-23(z)  #H¢ ¥

15 2024-05-30(z ) 1. X-ray Crystalloraghy+Method (1.5 hour) # & XK 2
2. EE¥E 20min
3. ity ¥

16 2024-06-06(z) ¥ %4F 2 4-8 min YouTube ¥ % (9:00 } 2%
F] 1:00) + 25 min report + 5-10 min QA

17 2024-06-13(z) 73 REFEEEFRY

18 2024-06-20(%)  p A FY

rpFiragirrE2Z R

AP P REFT P EORFPFAI IR AL By
THART R AR AIKE R SARGERIFE R EEP P iiEAR2Z IRB %
4 3R ERE AN L 28 2 260 (2 E 27 lﬁ’FFB’ém%\g FH U2 E R
RS e o

WREOR S FERNFRTHINE 0 2 AT RIS FILT R E
ARE PyMOL 112 YouTube?... % B 4 » 7 12 % 22 {5 plenh? B iR {70t g Hs
Gt gk LR RS- FY e PYMOL et enS 4 S i 2 H R
f#iiw?a? {40 fR20F Y idze 4o r PyMOL g 20 > LT #0303z oh
a2 AL g Fes2 g R L ALR * YouTube ch@r & 2 474 » L3 8
B A G FTEA B 4 29 (SR DR AL & e T
() FEEH BHEIFF PRELR?A54) A (AR ARE
24 HFHFRE IS CREEIHE 4L BT RSP F IS5 LR
X0 EMF)

/»\Q';;
1 2 3 4 5 Avg
TR (A ) 1 3 15 9 0 3.14
s (A #Kk) 0 0 0 16 11 4.41

‘fq%m’ 19 /E m& ﬁ,{bt;'lijfév\ﬁ,ikb ﬁ{/év\ *ﬁ’—_’ '/( ]—a‘ ff’ -l- - gﬁp m’%%i\ 19 ’ g
2d TREN T FRE RS THE ) S22V F HEakEEG Fno

(2) HAK ERE PYMOL5?20-54) A AR TR PAEE2 A
BB i34 FE B A 4 B fRA N E ISR THAT T RA )
A :°d
1 2 3 4 5 Avg
g (L #) 4 3 6 15 0 3.14
iR (* #K) 0 0 2 10 15 4.48
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() HFERAELE PYMOL chig * 4352 F F iz FY i 3?

(1-5 4) A (A T R EREI2A TV E3IA CF R
AEPF 4k 304G Rles S A L feb g L) RFIG?
A H
1 2 3 4 5 Avg
Bl (2 ¥ 0 0 2 8 17 4.56

g s plen A ol T 1a0 ot s 77 A § fick ¥ PyMOL enig #
“iﬂ'%&%ﬁ»i*ﬂ?ﬁtﬁii?? AR R AT X o R EFRAPLY 4470 A B 1
AYORE G PR E R A R R TS TRIEE N F e 5T
- 3D B BAAPYMOL ¥ & { 50 pFa Lo T
R ok ivs FRPERE S A o

(4) 3R PYMOL thit * £ F it sq §l2t in A 45 8482 (1-5 &) A (1A
SRR 2N T T3 A I FIR ] R4 A A4 R
5 5 %IEI’«—-““) }:‘%’r—]ﬂ

A ﬁ';;
1 2 3 4 5 Avg
fs B (A #o) 0 0 1 8 18 4.63

PR (SRl enA ez T30 ot A 457 AL § #ic A § 7 PyMOL g *
é’%** BT ER Y L FREFARS A 470 ARG Aok G
PRAFEA L RETEEFDORTE T2 RRENREZEEF T HRRY o

B R R EET L8 Y PyMOL ehpE F 12 % 443 PyMOL j & 42 R

- BERDMEEF R~ FIL AP F A AP DRGEAEFY LT

52 PyMOL 0 o pEA L A AR E P I FE L4 * PyMOL k4 24 505>
A AT

G)FREMpE* Y (L )3 PYMOL éhF ¥ 2 * £ 3 3 §24? (15 #)

A (st zrR¥esr gp 28 74 v E ;34 §let g

proam tatae g §ler S5 e e AW L) RFES?
A\ﬁ';;
1 2 3 4 5 Avg
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FOR 15 R4 BB T a0 ok BT WAt A R Tk Sy
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WA AR S 2(154) YV VSNV VY
LA L AEE LS AR ) RELY

1 2 3 4 5 Avg
il (% ) 0 0 2 6 19 4.63
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4T
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A B
1 2 3 4 5 Avg
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Likert Scale %&

E&Et

Likert Scale Response Distribution by Question

Z H questions 1 2 3
ZZ options
1 1 4 0
2 3 3 0
3 15 6 3
4 9 15 13
5 0 0 12
Avg 3.14 3.14 4.32
ZRYUKRERF LIRS
Likert Scale & Z 451
Likert Scale Response Distribution by Question
7 E Questions
£ ZE Options 1 2 3 4 5 6
1 1 0 0 1 0 0
2 3 0 0 5 0 0
3 19 1 0 16 0 3
4 3 17 13 4 14 8
5 0 8 13 0 12 15
Avg 2.92 4.27 4.50 2.88 4.46 4.46
SRIF LIRS
Likert Scale & Z 4=t
Likert Scale Response Distribution by Question
# H Questions
% ZE Options 1 3 4 5 6
1 0 0 0 1 0
2 0 0 0 8 0
3 0 2 2 16 1
4 16 10 8 1 8
5 11 15 17 1 18
Avg 4.41 4.48 4.56 2.74 4.63
Likert Scale ZZE45=t
Likert Scale Response Distribution by Question
% H Questions
455 Options 7 9 10 11 12
1 0 1 1 0 2
2 0 1 0 0 0
3 1 7 7 2 13
4 15 15 16 6 10
5 11 3 3 19 2
Avg 4.37 3.67 3.74 4.63 3.37
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HE-RAT R A
ARAZ ST EMBEANHT HHLEETREARTE  HERAA T PyMOL # B & X YouTube
PhEFERBZIAHEARITLEELADEXIHERL ) ARTERK AR L LG AR
Dear participants,

CHE BRI » SAERICOYIER - HWILM A AEMARBEF AR EIHFARL - X8 MR
fFmfE s o JEFHBHE 9B S o LA A 2 145 & & -Likert scale #3+ 4 #0)

The results of this survey will be used in the Ministry of Education's Teaching Practice Research Program.

The title of the project 1s “Integrating the PyMOL Graphics System and YouTube Video Production into
cooperation. (Survey questions are based on a 5-point Likert scale)
i@

Teaching to Enhance the Effectiveness of Structural Biology Instruction.” This questionnaire will be de-
3R AT [ & Pre-test Survey
1. HEEH TEMAME ) REARE? (15D

1identified when conducting data analysis or research publication to ensure your privacy. Please talk to the host
2.

directly 1if you have any questions, if no, please answer them carefully. Thank you very much for your
3 RRBERRE Ay BABITHILINE I S5H

5 A
Are you familiar with the field of ‘structural biology’? (1 point: I have never heard of it; 2 points: I think I

NN
have heard of it; 3 points: I have heard of it, but I am not familiar with it; 4 points: I have heard of it before
and understand part of the content; 5 points: I am familiar with 1t and understand the content)

TARIEE 20 R IR
HBILT BN
HIE e Ep R AT T AW 0
Please describe your impression of ‘structural biology’.
3. R & AE Pymol B2 (1-5 ) A REBIEAR 2 P EAIRE 3y ¢ IRiG
BRRE 4 BBTLEMERB 55 AKX ER)
Are you familiar with Pymol? (1 point: I have never heard of it; 2 points: I think I have heard of it; 3 points: |
have heard of it, but I am not familiar with it; 4 points: I have heard of it before and used it a little bit; 5 points:
I am familiar with how to use it)
4. R E#H YouTube 4 & %52 (1-5 77) w1 REARBE 25 WHRARE 3y
BBERRE 45 BRAFEYMERE S ¢ AELMER)
Are you familiar with the social media YouTube? (1 point: I have never heard of it; 2 points: I think I have
heard of it; 3 points: I have heard of it, but I am not familiar with it; 4 points: I have heard of it before and
used it a little bit; 5 points: I am familiar with how to use it)
5. HRIEH B T4 YouTube AEH? #A » FFIRA KL YA £AREL?
Do you have your own YouTube channel? If yes, how many videos have you uploaded to your channel?
6. FREA B T HBBR S F HG?
Have you ever edited a video or added subtitles by yourself?



itz (PR A2 A RYYKRERE

HERAARLHE-ZRUHENE

S g 4

R Az Gt A e M n TP THmANE st 4244 T PyMOL 4R H#A
YouTube #h HESH L EAHPURAEEE YR HERE ) AR-FTFH AT RALELN
SRR EAF e AL R B LR RS A c WML AR MR AEFEEHEFARE &
P RA R 3 BT s 4 25 o JF 4 MPRMHE 69824 - (BRI A3RM £ 545§ & Likert scale 3§31 4 #4)

Dear participants,

The results of this survey will be used in the Ministry of Education’s Teaching Practice Research
Program. The ftitle of the project is “Integrating the PyMOL Graphics System and YouTube Video
Production into Teaching to Enhance the Effectiveness of Structural Biology Instruction.” This
questionnaire will be de-identified when conducting data analysis or research publication to ensure
your privacy. Please talk to the host directly if you have any questions, if no, please answer them
carefully. Thank you very much for your cooperation. (Survey questions are based on a 5-point Likert

scale)

F3 &

1. fek4Em Pymol dsh 225 5L T - UL PIEHEE H R OB AR ERAS? (1-549) 4
(1% ZRDEFRII2 5  TRABNIG 34 MR 45 A2 545 RER
o LT LU )

BERYHRBER?

How well can you absorb the course content in structural biology without the assistance of Pymol
in instruction? Rate on a scale of 1-5. (1 point: completely unable to absorb; 2 points: able to
absorb a very small portion; 3 points: absorbed some parts; 4 points: complete absorption; 5
points: complete absorption and can apply)

What are the reasons for being unable to absorb the material?

2. A M Pymol #ish# S o9 T » EHWMEHE MR OEROREELET (15 9) 5 (1
G REBRFERI 25 TREMBANIG 35 HTRIL AT RERIWL IS RAER
i L= LA HE R )
BERKAKRBEA?

How well can you absorb the course content in structural biology with the assistance of Pymol in

instruction? Rate on a scale of 1-5. (1 point: completely unable to absorb; 2 points: able to absorb a
very small portion; 3 points: absorbed some parts; 4 points: complete absorption; 5 points:
complete absorption and can apply)

What are the reasons for being unable to absorb the material?

ESN=VE - N=]
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3. AEWERER  HREAEM Pymol H4t sk PIRE ¢ AR B RN R M Pymol s LT &
FHNREOERA AT HFREOBERL (15 %) g Ay ZoaNehpien:2
TR TR 3 EBR Ml 45 AT 55 ¥BEFK)

REH?

Based on your class experience, do you think using Pymol helps in understanding this course

compared to not using Pymol? Please rate the level of help from 1 to 5. (1 point: no help and
time-consuming; 2 points: optional; 3 points: little help but time-consuming; 4 points: some help; 5
points: significant help) Can you provide the reasons?

4. feAREM Pymol Hph HENHAT  HAEFTHABRALWER LR EGORATRENTEREH
BHoamERRi Mz SR SHRTAREESS - (1-59) b (A4 R kR
W24 I RAURANIE S (3 BSR4 RRRIIS T RS RUMEATUAER) &
HETRENSTARORERE?

Without the assistance of Pymol in instruction, can you understand the relative positions of the

protein structure and the structural changes related to mechanisms clearly through the images on
the handouts and the teacher’s explanations? Please rate your understanding from 1-5. (1 point:
Unable to understand at all; 2 points: Can understand a small part; 3 points: Partially understand;
4 points: Fully understand; 5 points: Fully understand and can apply)

What are the reasons for not understanding or partially understanding?

5. 448 M Pymol #fish # S eyts LT » RAETHM K E OB R AR EG oML ROTHESTE
Wohta i B SUgbla 2 SHMRIL? T MERLS - (159) g A9 2o RE%R
W24 P ERMARNER S 3 5 R4S P RERIIS S I RARUMBTUEN) &
ETHRANYTRAORAR?

With the assistance of Pymol in instruction, can you understand the relative positions of the
protein structure and the structural changes related to mechanisms clearly through the images on
the handouts and the teacher's explanations? Please rate your understanding from 1-5. (1 point:

Unable to understand at all; 2 points: Can understand a small part; 3 points: Partially understand;
4 points: Fully understand; 5 points: Fully understand and can apply)
What are the reasons for not understanding or partially understanding?

6. EHLREMR  RRTEM Pymol HN & a TEBRGHTRMAZ Eala RN A £MA Pymol ahHf
AT RFAMERITHRBITARELN?2(159) % (L9  ROARFLIER 25 ¢
HARA BRI 3 0 AR 40 AR5 S EFHRA)

BEH?
Based on your class experience, do you feel that using Pymol significantly has significantly
improved your spatial understanding of protein structures compared to not using Pymol? Please

rate the level of improvement from 1-5. (1 point: no improvement and time-consuming; 2 points:
slight improvement but time-consuming; 3 points: slight improvement; 4 points: noticeable
improvement; 5 points: significant improvement)

What is the reason for vour rating?
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AP EZ S EHAFERNHT B EERMRESE 285 T PyMOL S E KR A
YouTube % 4 S HBLFAHEURA LB A2 3L R AT TR AT IR AF R
BE B B G B AL BT DARER SIS R c LRI A ARG AR HESARE £ A
PIAE RS AT fm A o JE B 004 o (WL PTAIRM % 4% 8 & -Likert scale $k st 4 #4)

Dear participants,

The results of this survey will be used in the Ministry of Education's Teaching Practice Research
Program. The title of the project is “Integrating the PyMOL Graphics System and YouTube Video
Production into Teaching to Enhance the Effectiveness of Structural Biology Instruction.” This
questionnaire will be de-identified when conducting data analysis or research publication to ensure
your privacy. Please talk to the host directly if you have any questions, if no, please answer them

carefully. Thank you very much for your cooperation. (Survey questions are based on a 5-point Likert

scale)
£ AL
L #rGnaed "SBAHme @R E2E? (155 o (L ReRES 2y HER

1238 34 HRBERAE 4y RBETAR>NE S5 ALETHANE)

Are you familiar with the field of ‘structural biology’ now? Please rate on a scale of 1-5. (1 point: |
have never heard of it; 2 points: I think [ have heard of it; 3 points: [ have heard of it, but I am not
familiar with it; 4 points: [ have heard of it before and understand part of the content; 5 points: 1

am familiar with it and understand the content)

2. HAWE T AR AT T A E g ?

Please describe your impression of ‘structural biology".

3. HMERARE Pymol /7 (155) 4 (1 Kedlad 25 P4 ER 1503 5 b
BARRE 4y BT EMERS 55 RETER)
Are you familiar with Pymol now? Please rate on a scale of 1-5. (1 point: I have never heard of it; 2
points: I think I have heard of it; 3 points: | have heard of it, but I am not familiar with it; 4 points: I

have heard of it before and used it a little bit; 5 points: [ am familiar with how to use it)

4. HPEBR ARG Pymol ey S A SRR LY O MEESEY (15 5 o

HEIE/H3H
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EAANYHAEN 25 TATE 35 ¥ ey 45 B ANY 545 Hehskd
X)

RER?

Do you consider the use of Pymol helpful for learning structural biology courses? (1 point: not
helpful and time-consuming; 2 points: optional; 3 points: slightly helpful but time-consuming; 4
points: moderately helpful; 5 points: extremely helpful)

Can you provide the reasons?

5. 3P Pymol 6y FEMH A (1-54) 5 (14 A2 24 © A EH 3 5 1 B - LB
BPET 3 4 5 DA BERTR 55 4 ¢ W AR
do R AT E B 0 B M GHXE A A ?
How difficult is it to learn Pymol? Please rate on a scale of 1-5. (1 point: extremely difficult; 2
points: somewhat difficult; 3 points: manageable with some time; 4 points: somewhat easy; 5
points: very easy)
If you find it difficult, what are the specific challenges you encounter?

6. 3] Pymol etk A ST 5k 8 ¥ w47 5 47 & 42 (1-5 ) A5 RYAFELRE 25
THTE 34 NepohEies 144 A XY 59 k¥ x)
BEA?
Does the use of Pymol help you in structural analysis? Please rate on a scale of 1-5. (1 point: not
helpful and time-consuming; 2 points: optional; 3 points: slightly helpful but time-consuming; 4
points: moderately helpful; 5 points: extremely helpful)
Can you provide the reasons?

7. M BAARRY (5 @) Pymol @8 H M EF A ¥ eh? (1-5 4) a Aanea¥y
A2 45 TR TR 3 Nt 45 AN 55 HukT X)
EHA?

Has team-based learning (learning in groups) been helpful for learning and using Pymol? Please
rate on a scale of 1-5. (1 point: not helpful and time-consuming; 2 points: optional; 3 points:
slightly helpful but time-consuming; 4 points: moderately helpful; 5 points: extremely helpful)

Can you provide the reasons?

8. M 4rA & AEA #M Pymol wiki « Google # I 4 &34 7 4 Pymol?
kA o HER ORI E RS 412
Have you used Pymol wiki, Google, or other online resources to learn Pymol?
If yes, what specific resources did you use?”

$oH/MHH
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9.

10.

11.

12.

HEPhATHRATHALAXAAEAAEN? (154) % (14 R2AFLER 2
oA TR 3 N AUMEdent 45 3 A N 50 RN X)

EBEA?

Does editing videos help in understanding the content of research articles? Please rate on a scale of
1-5. (1 point: not helpful and time-consuming; 2 points: optional; 3 points: slightly helpful but
time-consuming; 4 points: moderately helpful; 5 points: extremely helpful)

Can you provide the reasons?

R AL REMPR EEHRRITEESHEN AT T U (15 5) o (L ztik
WohmAesh 24 T THTE 34 Fupfiohadent 44 oA e 54 HuhdEd X)
RBEA?

Does producing structural biology-related videos enhance structural analysis skills? Please rate on
a scale of 1-5. (1 point: not helpful and time-consuming; 2 points: optional; 3 points: slightly
helpful but time-consuming; 4 points: moderately helpful; 5 points: extremely helpful)

Can you provide the reasons

HiH—LWHRE o ARLIFAERE W ERE P M Pymol R LR L IFRAL? (15 57)
Ay gARH 2y I ARAEAF I3 iR 4y AR5 0 T HEY AR

BREN?

After a semester of learning, do you support the use of Pymol in structural biology courses to
enhance teaching? To what extent do you support this? Please rate on a scale of 1-5. (1 point:
strongly oppose; 2 points: do not support; 3 points: neutral; 4 points: support; 5 points: strongly
support)

Can you provide the reasons?

EB-2MNEE  REIFLABHEYEFEMEM YouTube ¥ h EHpH BRI HEAL?
(A54) 4 (Ao QRRH 24 AT 34 145 F 149 1 L3559 1 W L3N
EBE4?

After a semester of study, do you support the use of YouTube video production in structural
biology courses to enhance teaching? To what extent do you support this? Please rate on a scale of
1-5. (1 point: strongly oppose; 2 points: do not support; 3 points: neutral; 4 points: support; 5
points: strongly support)

Can you provide the reasons?
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