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Abstract

Nowadays, a lot of collaborative note-taking software tools can be found on the
Internet, so many students take their notes with classmates by these tools. However,
students often find it difficult to share or organize their notes with others when they
are utilizing different tools. Even if all students use the same collaborative note-taking
software to edit a document concurrently, usually one student must be designated as
the main writer and other students only provide supplementary notes which the main
writer does not write down. However, in this scenario, only one student is actively
taking notes, while others are less involved. Therefore, retention of learning might
be reduced. Meanwhile, if we consider presentation slides as a powerful tool which
many teachers use to assist their teaching in class, current collaborative note-taking
software did not provide a natural mechanism to incorporate slides. That is, current
collaborative note-taking software could not support teaching and learning efficiently.

This thesis proposes an interactive online note-taking system to facilitate teaching
and learning in higher education. It comprises four elements in classroom teaching
including teacher, student, slide, note-taking. It also supports interaction, note sharing,
and live broadcasting. Students can “share” notes instead of “collaborating” on notes.
With this system, teachers can monitor students’ learning status by their notes.
Furthermore, in this system students and teachers can interact with each other by
questions and answers. These features will help students and teachers to facilitate

teaching and learning.

Keywords : Collaborative editing, Facilitate learning, Interactivity, Note-taking
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MG FOT R enE KD e
T ERER
I.  Ubuntu 16.04
Il. Node.js>=v8.11.2
1. ® %44 % X npm 1% node :
$ sudo apt install npm nodejs-legacy
I1l. Google OAuth API

IV. Firebase Realtime Database

i£ > Google OAuth API

[. % Google API Console ® 3 APIs frfRi% EP- B % %k

e
> 0 B

ATH - BR R ARz o

EGogIe Qa P o a

API APl FIERX wAEE B3 B AP AUETS
< EHEE

INEEFE R/ APIFORRFS » SRR S IR
o ERE

o~ EE

27 AP E2BRFS EE23H (207)

-

Google Drive API
Google

The Google Drive API allows

clients to access resources from
Google Drive

B = -+ - - Google API Console E3 & %

[l &&%F s BFRE>E2EGHE->0Auth * = ID.
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API APl FIE% .

» EEE omnmﬁ B
EHE

i

<

m
m
2
i
API
SiE
+ A HETFEY AP - SEEVRISEIERMM AP e R
B - 1 APITE » BOTAERE AP EiR - BRTS
Fim 1D - SEREHLHM AP RIS -
3.
JEEER AR SRR ER R R T AERE
4, OAuth FIFR ID
EREFERAECHEREATFRHEY
ﬂ SV
EBEENZAIRF A (GRS RIZ A SR B 1A
E1fd
EEEEEOA—LRIE » RENEAEEERAN— eSS
<1

Bl =+ - - ~Google API Console & > &%

[1I. 422> 0Auth* * 33 IDE & ¥ » EHPEE® &5 4o EiEmn

JavaScript % ik 73 http:/localhost:8080 £ &_https://<your_doamin> > #X {

Ris
f g enE A URI 2 ¢ 373 http://localhost:8080/auth/google/callback
4v https://<your_doamin>/auth/google/callback » & {5 &7 1= = 4o > 4oRl = +

N o

& =17 OAuth EIE D

1.

FEFRIE SRARA
o FEREREA
Android BREEE1E
Chrome FERIAZ BRRRIEIE
i0S BRERSE
PlayStation 4
Hiter

&8
Test

(]
W JavaScript RS HTEE URI » sRFRIEHE
2.

TS JavaScript 5B
FERAFRERESANR UR - S ANEIESRBEEOZELR - HPTEQEMAF (tps//” example.com) ShRHME
(https://example.com/subdir) o ¥ RITCRAMEIFFERIL - HL/AREBRSDETINE URI B ©

http://localhost:8080

BREMEHEE URI
FHIBE URI FERBRHEIRSEBILAER - EAEEY Gooole EITEHE » AMATISIEINSINER E AL PaE

TERSE o MRS E SIfFRTFIRRIIRIES « EPLASRENGTE » THEHIRULR BaRBHNE - MAFER ARG 1P
fizdk »

w

http://localhost:8080/auth/google/callback

B =+~ ~2z22 OQAuth * # = ID& T
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IV. #7821 > F5 ¢ €8x - B OAuthID (il ¥ » AF WA T ¢ o
clientID 12 % clientSecrete » X {5 B~ % config F# 4 & T 7 auth.json f4%

z_% ¢hiclientID 12 % clientSecrete » 4c-B = L+ 4 o

OAuth client

Here is your client ID

55112339296- 1 I < - content . com rﬁ
Here is your client secret

EM3 2 Amameimiien < 9 Y pn [ [n]

OK
B = -+ 4 ~OAuth client

3. & Firebase Realtime Database

[. % Firebase Console #73 ~ # Firebase % % > 4@z +

#ol i A Firebase |

B = -+ ~Firebase Console #73# & %

II. 2% %7 & 7 > 2% % Firebase 4t » Eenipe g ? £35% » ioBle

41



5.

i‘%

#0{sE F Firebase |

AR JCAT 75 A

i Firebase ]

i /& Firebase 1.
B i0S ERE

#9 Android fEFET
=

fEFIFZE

©)

e Flrebase jili}

& GEd g e RIREN h publickey & % 5
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certificate.crt ~ private key & &

1

B = - - #-TFirebase v » R * 425¢
11, $61 ¢ M- BANART wBle - rflda b 37 i
;%_;7 BECIEE PN R e
-
i Firebase /T A S A2 =
FUTHORERTES B - REEEZI HTML B (B4 script 2280 -
<script src="https://www.gstatic.com/firebasejs/5.3.1/firebase.js"></script>
<script>
// Initialize Firebase
var config = {
apiKey: "AIzaSy b8iN-t8",
authDomain: "test :.firebaseapp.com”,
databaseURL: "https://test .firebaseio.com”,
projectId: "test I
storageBucket: "test .appspot.com”,
messagingSenderId: "35¢ 257"
¥
firebase.initializeApp(config); ey
</script> . - s
REARCEHIENGERXSB!
Get Started with Firebase for Web Apps &
Firebase Web SDK AP Reference 5
Firebase Web Samples 3
A ]
Bl =+ - -Firebase 4r » i * 42584255 55
I &% 7% F 425578 » £ B~ firebase-init.js } fucntion initFirebase() #7¢ %
erivar config = {...} 3" 4 o
J€_ Github P~18 Fdpofh » £ 2 % E4ph £ 2
$ git clone https://github.com/alvin9453/NTS_Final.git
$cd ./NTS_Final/
$ npm install
obin FARAKTATR - B L5 ossl T A odek &R * hitps hE ~ kA

9



private.key #3zF| ssl FAL AT o r L A& localhost T RURGE B 4E* T 4

=

LEHA BLAETTE

$ touch certificate.crt
$ touch private.key

6. 2z binfwww 4% 5 4% k%2t localhost Bl zd:
var isUseHTTPs = false;

// var port = 443; // comment this line
var port = normalizePort(process.env.PORT || '8080");

4r% % https » domain name _ pJ:E :
var isUseHTTPs = true;

var port = 443;
// var port = normalizePort(process.env.PORT || '‘8080"); // comment this line

7. #- firebae-initjs *= 3| public/javascripts T4 & @ » B 55 gk k o &7 K
4§ %l firebase-init.js ® % # var configf{---} &84 > B=i% app.js 2 © Aa © it
f2envar config = {--+} ep (% 20 78] % 28 {7) » & 2 Beif infz o
8. 145 i eipl3RIE B - 8 =z config/auth.json p 0 callbackURL

"callbackURL" : "http://localhost:8080/auth/google/callback™

9. Fads kst
$ npm start
10, +RETE > éf_,?%hkﬁs?] » localhost:8080 & &_ https://<your server domain>

BECT L3 a o v o % * Google tRHLE » i€ * & it o

43



“Wék= 4= # * Interactive Note-taking System

% PR Ui o BRIE K A h S d VR 2 ATeh Firebase Realtime Database
FRE @ FRT EER e a k50 KDL ZREEH LA 4
WA TR o TP T RAEEILR ATH - £ RFA T AR
RTAHEB P FTIE AL T 5o AR B IR FRTHAEA

1. &% »F o o i€ * RkiFahGoogle RELE » 4t k> drRle + = o
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seimy T gEeare

(&) £ [w]in

EHSTFA

B =+ = - E#H Google & »

2. Erfs o FTHED T gl LERELOTH IR LI ZHF A

BECTo 0 @ HREE o deBE e o ) TRIER $ A

W
‘.

(admin/admin) » &> F| LA T o ©

BEAHEILRM
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