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Abstract

This research emphasizes on emotion analysis of students in a classroom based on the PAM Theory
(i.e., Photographic Affect Meter) in terms of 3 different duration types (i.e., before study, during study, and
after study). To analyze the data, the Process Mining technique (fuzzy miner algorithm) was used to indicate
the changing path of student emotions in the classroom. Accordingly, the current work contains the flowing
steps: 1. Design of the event log. 2. Collection of data. 3. Analysis of the data using process mining technique.
The results of the research provided valuable insights regarding the change of emotion paths, frequency of each
mood and average time of the change and the waiting gaps (i.e., time intervals) between the activities performed

during the assigned project. The results and findings of this study can be used to improve the quality of teaching

materials in addition to better optimization of the learning and teaching processes.

Keywords: Process Mining, Event log, Emotion Analysis, Students Data

1. unin
TutlagiiumssanisnmsiSous luga
aa o = =) = <
adria 1dunmsldmaluladiduniunuindlu
pe1ann lagmig luseauumIness arems
AENNETUNUNATAMTTOUAIN 9 1FU NI5E o
ﬂWSﬁf)uﬂ’J‘]ijhlﬂfT‘]Ji::Uu e-Learning, N7
U Y o ]
VOUNNIBAIY, ATAI1Y, M3 IRA1Snyru
Aszauaunuoa lail, Minsrvaeuseteii
y a Y A v .
FUITOUVOIRITOUAIBTL VY e-Learning LAy
FELUVATIVABVANIITNIIBITUD Ad8uelna-
1A% PAM: A Photographic Affect Meter [1] %4
UeUNAATY PAM 92U AU INAIEA NN
A = o & ' = o Yt
#00991318! FITWIIDUIVINDID VAR NADY
2 = ) Y =
HUUEOUDINAIENITLADNATN BT UD
DITUAFIUINAULFIAY (Valence) 11az 015 1Al
nauAwianlumsauda (Arousal)
) a I
ugimsideyaldenlsrenavziiu
Y A ¥ Y S
NUINVDIALFEIBPIYNIIATIUOIT WD LTU

@

a a A o 19 [ = Y
NIAINYT ID UNNY LAATUNITIAATINVDYD

v g Y A A a 7 I
NI1TIALNY uazmﬂmmammmmwwaaﬂu

= v Aa 14 o
wihnved UnInemansvoua Usznoudu lad

U

=

malanIsInsziYoyamileanszuIums

@ J o
(Process Mining) [2], [3], [4] #3¥nqilszasdian
ay g A o a
11 3weudas nszurumshaunagsne lugl

VOVUTIADI MIAITTUUT U nATia

U
L ¢

l'ﬁﬁ@Qﬂizﬂ?uﬂWiﬁuﬁ1N1§ﬂﬁ1N1%m31314
9 =2 4 Y Y A
mayaua:ﬂnmmmmmmQmu“luﬂmwﬂumﬂ

A P A a s
NFIaDNNINIIN PAM [1] Ulﬂ HINTINVSAIATIEN

] a

Y k2 A A
doyanl01viloanszuIunis ldod19dl
a a o Id 4
Uszanson suduszdososnuuuiiuin

Iq ¥ Y o Aa =R
MAMIA A ATININANVADINITVDITANDI N

Y @

A o oA a s
INDHAQANTNRNADINAINITUATIEH

a

4
o =

\11143%8‘?!%\11!1!?[1&@‘51\1 N1IvaNUUY

@

=< o o v a 4 o YA
UNHAMTUTINITUIUATIEHDITUN ﬁliﬂuclu

=

3 y A A a ¢
HuFeulaglanieanssuIums INBAATILH
A ¢ Yo d a

anuagumlasvesesuaidFeuluruisou
¥ A ] 9

AVINNBINITZUIUMST Faa1u1saldlunis

o X a 4 ' v
YSulguieniin Nassen1udeIn1sves

] Y
Asouldungauae Ty



70

Sci. & Tech. RMUTT J. Vol.9 No.2 (2019)

U

a au Ay
2. NYHHUAZNUIVENNEIVD

2.1. IH3RINIZTUIUMS

A I a aAq 9
wdeanszuIumstiumatanle iy

Y
=

9 J 9 A a Aa
MIAUMIAUAT (value) INToyaTAaTUITI U
= o a2 o 4 @
Hunnmemsal 21, 3] Taoldagiszaeandn 3
UY5emMsfie Ao MIAUNUNTTUIUNT (process

. Y
discovery), N1TATIVADUAIIUADOAAAD

v X

(conformance checking), tazMssuilgalavu

(enhancement) ﬁlﬂg‘ﬂﬁ 1

supports/

software |
H system
i records
events, e.g.,
messages,
transactions,
ar:;?/iless T 'conhgures etc.
implements
analyzes
Su——
discovery
(process) event
model conformance logs
enhancement

3UN 1 amsamveamsimiioanszuIums

(2], [3], [4]

2.2. PAM: A Photographic Affect Meter
! & A o i
PAM 1 uiasesiiolunisdia ensual
wypdlugraan Idiuuulsziu Tagvzda
1 ' v 9
'l InsAnsiiiede Fevzmmndalihiuag

A = P e Y ] o
FAOOIDITUUNUANANNNU inﬂuuwi”l%i]zmmi

A A o o H =
Laamn61Nﬂummmmamumﬂummzuu (gﬂ
¢ ¥

2) ¥aA1NIT0UIVONDIDITUAANADY

v A o q ¥ & =&
HUVAOUDINAENITLADNAINW 1R A UD

Jd A [ a G4
DITNAULFIVINNULYIAY (Valence) LALDITUN

nauawianlunsauda (Arousal) [1]

gﬂ‘ﬁ 2 PAM: A Photographic Affect Meter [1]

Y]

2.3. tufinmgmsel

= oA sq ¥
’I/lﬂmﬁﬂﬁﬂ!ﬂﬂ%ﬂﬂl@ﬂlﬁﬁﬂﬁmﬂ%

a a a

ﬁe

A g 9 o 9 Y a
mmﬂumauaiumiuum ‘U’t‘NﬂWSGLGIﬂ‘I/Iﬂuﬂ

A 2 y a 2
MUBINTZUIUMS TaamamsaliuIzAounaIY
] [ va K I v K
meluszuvedlson lula veazidutunn
o A U4 v Y =
waMINauYIol nazdeoslszneuale nadl
a I 1
(Case) tag NINTTY (Activity) 1 uaiudsznou
o o Ao & Y A Yo o A=
dragnsuudesvazldduynoansinuy Tu
7IUY0915291U1Ia1 (Timestamps) LLASNTNIINT
=} ) 3 1 o
(Resource) Hn11u3 1 udenisldauuig
8ane3Niu @7u Aoyadu q (Other) Taodulvng)

15 lumsfanse (Fitter) 3aiin30 iR 14 (314 3)

tfunm nad fensmm
Tme 1Paddress Case  Acton G
12/1/2013 183.89.250.225 Nathap: usar view A
25/12/2012 171.100,10.197 Jrayu Mcourse view A
25/12/2012 171.100,10.197 Yrayu N que vew A
17/12/2012 115.87.92.57 SAEEFcursevew B
14/12/2012 115.31.135.226 SALEE Foowrse view B
14/12/2012 110,164,218, 150 Nchapa course vew A
14/12/2012 110.164.218.150 Nchapa course view A
14/12/2012 124.122.109.38 Tanasalcourse view B+
1412/2012 124.122.109.38 Tanasalcourse view B+
14/12/2012 124.122.109.38 Tanasalcourse view B+
14/12/2012 124.122.109.38 Tanasa cowrse view B+
14/12/2012 124.122.109.38 Tanasalurl vew B+
14/12/2012 124.122.109.38 Tanasal urd view B+
14/12/2012 124.122.109.38 Tanasalcourse view B+
14/12/2012 124.122.92.99 SALEE Foourse view B
14/12/2012 124.122,92.99 SALEE Feourse view B
14/12/2012 125.24,244.29 Sompol course view A
14/12/2012 124.122.92.99 SALEE Furl view B
14/12/2012 124.120.39.158 Nucha \url vew B+
14/12/2012 124.120.39.158 Nucha \course view B+
14/12/2012 125.24.244.29 Sompol course view A

14/12/2012 124.120.39.158 Nucha \url view B+
14/12/2012 124.120.39.158 Nucha \course view B+
14/12/2012 125.24.244.29  Sompol urd view A

14/12/2012 1241229299 SANEEFouwsevew B
14/12/2012 124.122.92.99 SALEE Fque vew B
14/12/2012 110.171.63.166 Jeayu Ncourse view A

@ =2 t4

3 @rpg1afunngnal [3]

=h.

il



Sci. & Tech. RMUTT J. Vol.9 No.2 (2019)

71

2.4. Fuzzy miner
. 1< v a K Y
Fuzzy miner wWudanesnulumsauny
N5ZUIUNITIZEZUTN Walu1Tae Christian
= I o a A o ~
w.Gunther 111 2007 1 udanes iy
Tumsud lviTymdoyavuialng fenssu uaz
a A =Y ) o 9 13 a L

wpanssuin it laseaedudou Taosanesnu

o \ ¢ ¢ !
i 14egluaoduas Disco (317 4), ProM naz

Rapid Miner (Rapid PorM)

flese Disco - New project
. B (e R | e s o O © =B . Disco
o ®

y ¢
§1Jﬁ 4 Fuzzy miner VUKo NFS Disco [5]

2.5. NUMUITIUNTIH
= 4 o QOJ 1
NFes 1lsuFeadaa (31 1dna1da
nopRuidesnszuaumsuazgluuuveaiuin
o 1 o A W 1 d' 2
maNsaieg1IFAY nsaidaeg19N laonauin
o S ~ vy
Wnduedwiu nszuIunTMIBouiag e
Learning §3983910 1M B{AIna 170160000
a o s A v A ' P
ATITHHADITUAINONATNENUANAIIA Y
MANAMLIBINTZUIUMTIBUIRIINY
Van Der tagaae [1] 1dtauada
o s o & '
Taseadudeyavoniuiinmgnisainsuiluae
a d Y A
A15IATITHAIGHUDINTZUIUNIT 1Av
o ] I v K 4
snaredruiuuiingnisel nszuaunslu

a o
STUDNNEIND taziauenuInamslszynd 14

funszUIUMIdU o Idethadau

J.P. Pollak ttazAme [2] hl?gl}lﬁu@ﬂﬁﬂﬁ

o t4 1 [l
Faorsuainlegain Tasvzdedoyagiaiu

A A a L4

o 4 Y] o
TnseAnyiiedeo 1N0IATITHIZAVDITHAI VO
v ~ av A 79 ¥ o 02
Aoy Taslianuiveniszynaldnisine1suel
) ' = A Y A &
A28 PAM 15UMsANYING AN suveedaoniiiu
Tsadue

a v J o
0519% 0101dd wazane [10] Hudue

Y A A g °
M3 1NN IATLTUIUMTINOAUNINITHIIU
1 @ v =K Zﬂ ~ 9 o a R
syunuveananu luruizeu Taslssanosny
Social Network 14n1531As 12 ¥ dosyav0 a5 ou
Tuvieaidoudremnain Process Miming Ha11aA4

YA

o ' o VA ' Ay 1A
NITNINIUTIUNU WUITURL ﬂul]']\jﬁju(ﬂhll'l'
=
9

9
v @

Ugduiusiudla dni

@ @

a av o
NAITUNTUIUNYINY

J Y A 9

a ¢ g
mﬂmﬁz‘lﬁ@ﬁumwiﬂuiu%ul%ﬂuLW@ﬂuWU

]
@

9 A = @ = 1 @ '
"’Uf]ll‘,ﬁ‘ﬂu1@"1!Sli]LﬂEl’Jﬂ“lJ‘L!ﬂﬁﬂ‘H1ﬂ’q]iJﬂ\1ﬂﬁTJ
a1

a

Usz3u navdudne nazame [6]
o a L4 = Yy 9 a
BUAUBNITIUATIZHANISFUIAT 1A 81N AA
mieanszuaums 1aldmgug PAM Iins1zvina
Y A [ 1% 13 o 9
AumloanszuIumasuiy uallumsihdoya
11910 StudentLife [9] 111 1dp0nuuvu1ND
a I Y A Yy =
InszigemiieanszuIumsuas li'ldnainda

@ =3 d o Y a

sduvvvesfunmrgnisaiiIieraliniu
AANAIATENINMIAATIZH Ia

PUN WINTUT nazame [11] M uauo

a ' a YA Y .
M3uAsznnganssuAEeulumsly e-leaning
v a ° A ya P
Famailanmsiuniieanszuiums 1aiasie
a Y a Y v a R

nganssuvedisoulaslddana3 Ny Fuzzy
miner MUMIMuUUNadeurIuszuvooulal
nazyufuienuLANA A IUNANT TV
=] Aa ~ = = o
UnAnEININaM s euAuaznamsiseua lums
IFuszuunuazyIIneds ua s

o Y ' ~
NATDUDITNUVDINLIYUISHINUTIU



72

Sci. & Tech. RMUTT J. Vol.9 No.2 (2019)

AadA o a auv
3. IBAUHUNIFTIVY
ATLVIUNITNINUITEITDI 0BT
o = ¢ o o A a s
Jufnvansad miuimedtas1znng
~ d Y gﬁ = v
wasumlasvesersualdFeuluruFeudie
HMUBINTTUIUMT WNIHVA 3 TUADUAIL
3.1. eonuuntiuinmgsal
<3 Y
3.2. nAaoANUTDYA
o 9 a Y a
33 ddeyandinsiznaloImatin
MUBINTZUIUMT
3.1. sonuuuliufinmgmsel
3 v A a Y A
MINuToyaINe AT IZHAIBIHI D
1 = a a g}z o I £y
NFLUIUMIBENINTTANT NI 1 uazdna
Y= 9 Y v
PONUDULUNNUUANTAL 1HATINUANINADING
A v K Y
Yo uNoINTzuIUMS [7] Tastiunindoyaadluy
Y
Attribute 1 ¢] A9U
A @ o =K
1. Case ID ADIHANAANTN

@

a do A
2. Activity U52nouaie 3 Haanail

' A1 9
2.1, WRNINNNUVUDYD

U

v
v A

2.2. ‘%yjammmmu

2.2.1. 528001510 High Arousal
Positive (hp)

2.2.2.35¢@U0130al High Arousal
Negative (hn)

2.2.3. 5¢AU8154al Low Arousal
Positive (Ip)

2.2.4.5¢AU0130al Low Arousal
Negative (In)

o Ad 9
2.3. 3 UNnuUia

. Y A & 4
3. Timestamp (Start) UsgnunariunIne1sual

. @ A A
4. Timestamp (End) Jsznuranistaon

AN

Do

@

aan15 19N 1 sduvuaisiedu

U

=)

N

a 4

J o 12 Jd Y
MANITATIMIUUATICHDITUURL CATREY

Ree

U

=)
138U

d' v R J o v A L4 J 9 y o
MINN 1 ‘]_Iu‘iflﬂmﬁjfﬂiiufﬂ“ﬁ‘iﬂ’Jl,ﬂ'5181461'5%‘[21!@&‘581!11‘!%1‘!!581‘!

Timestamp (Start)

Timestamp (End)

20/6/2019 14:50:07

20/6/2019 14:50:30

20/6/2019 15:49:57

20/6/2019 15:50:11

20/6/2019 17:22:27

20/6/2019 17:22:37

20/6/2019 14:50:04

20/6/2019 14:50:35

20/6/2019 15:50:27

20/6/2019 15:50:35

Case ID Activity
017 Before studying hp 20/6/2019
017 During study hp 20/6/2019
017 After study In 20/6/2019
044 Before studying hp 20/6/2019
044 During study hp 20/6/2019
044 After study hn 20/6/2019

20/6/2019 17:22:39

20/6/2019 17:22:48

3.2. naveuivdeya

WaaIneenuUUTURingn1saiay

4 a9 Yy =29 3 9 I
M3 1 Feusesnds 3 ldnaasunudeyany
Ya o S o ° g
0 [AEEUTINIU 39 AU FUTUTN TN 10 AT
' Y~ 3 o H '
Tagudazasalinisaewduma 3 42 Tua aaua
Tuh 20 Hguieu 2562 §9 25 NINYIAY 2562 1

9
ﬂﬁilaﬂﬂﬂﬂ/‘l PAM Na¥iua 3 $2913811u

ATTVIUMTITIUMTADOUAD ADUG B, TEHI
=~ v A 2 dl

Fou uay vaduieu aegln s Tagnszuiuns
Vv

19 o 1 <3 a o
NINUAN I UTLVY VU NAATUAIIN T

PHP §1ud03ya MySQL Tasl#gizouhnmsidng
= A A 9 d o
52UV (3U7 6) 1ieas 9@ U 18T 1T U
4
uazidenmuAIe TNl UINANYT o VAU

Ui 7



73

Sci. & Tech. RMUTT J. Vol.9 No.2 (2019)

)

a & o
FIATANAULLN

Fe

Wwenaw PAM

L) . L) L)
@ A '
2 o 1 IATAIENINN . -
FNN3EEUNNT o ANITNI9LTEI
eIy

AU » NN9AA(FIA)
wannw PAM

I
LIATANAILTEIY/

wwannw PAM

= ~
31.'7] 5 NITVIUMITLIYIUNMITTOU

@ oatascience siam v
a ay o o ar -
auffauTUUNANINSYE 167
A

\ovhmmdnge luneimo

B P W ¥ |

a - A 9 & oa
31]‘" 7 DTATIVAOUI YYDV ULTYU

HAZIADNNIN PAM

o Y a Jd Y a A (9 ] [ 1] A ]J d'lil Yo lnl Blﬁl
3.3. ‘L!15|lﬂﬁﬂu]']!ﬂi]zﬁﬂ']ﬂ!ﬂﬂuﬂ!ﬁuﬂﬂ GI'J'EJEJT\WNE 7 8) mug HUUN IanIvua 1ty
A s o a 7Y Py
NIZUIHUMT ATTNN 1 "]ﬁ)wﬁll'ﬁ%$W1ﬂ1i’f]mi1zﬂ"llﬂllqﬁﬂ’flﬂ
'
A Y 3 9 Y 2 o 9 o 2 =2 . v I
o' ldnaasunudoyaudlnuiveya 9an®3 N3 Fuzzy miner lagudainaansiiummu
U U
o A ] s & . o ) o 1] 4
mmwuﬂ%uﬂmawayﬁmaﬂmm Disco (Ltaa ﬂ1W533J6116\3ﬂ5w1J3uﬂ15WQﬁ“ﬂﬂqg no
3 Column1 - B4 Column 3 |@ Column 4 © Column § B4 Column 6 |8 Column 7 © Column 8 £ Column §

14 hp8 20/6/2019 14:5007  20/6/2019 145030  20/6/2018  Before studying  202.176.120.75 hp
2|5 hpg 20/6/2019 14:50:04  20/6/2019 145035  20/6/2018  Before studying  223.24.60.149 hp
3|6 hp8 20/6/2019 14:5003  20/6/2019 145038  20/6/2018  Before studying  64.233.173.85 hp
4|7 hn3 20/6/2019 14:49:49  20/6/2019 145040  20/6/2018  Before studying  64.233.173.159 hn
5|8 Ip12 20/6/2019 14:50:18  20/6/2019 145045  20/6/2018  Before studying  223.24.61.111 Ip
8|9 hn2 20/6/2019 14:50:30  20/6/2019 145046  20/6/2019  Before studying  64.233.173.25 hn
7|10 hné 20/6/2019 14:50:01  20/6/201914:50:49  20/6/2019  Before studying  182.232197.162  hn
8|11 Ing 20/6/2019 14:5008  20/6/20191450:56  20/6/2019  Before studying  64.233.173.25 In
9|12 Ipg 20/6/2019 14:50:34  20/6/20191451:10  20/6/2019  Before studying  182.232.140.9 Ip
10|13 hn1 20/6/2019 14:50:14 20062019 1451:15  20/6/2019  Before studying  64.233.173.26 hn
1|14 Ipi2 20/B/2019 145007  206/20191451:31  20/6/2018  Before studying  64.233.173.25 Ip
12 |15 (] 20/B/2019 14:50:14  206/20191451:39  20/6/2018  Before studying  182.232.7.220 Ip

A o A ) R
gﬂ‘n 8 m‘ﬂuﬂ%um}m‘uﬂy‘auu%wmni Disco



74

Sci. & Tech. RMUTT J. Vol.9 No.2 (2019)

d‘ a <Y @ a R .
gﬂ‘ﬂ 9 NMITAATITHAWDANDINY Fuzzy miner

= W
4. HaN13308
N TWAANTZUIUMIHAININATIZH
Y o a K . a ..
990NDINY Fuzzy miner INAUA Process Mining
Y3 =R a 4
dzugaslimviuaansiasunlasvesensual
2 s o A o P
NINUA 4 D15WAAIYN 1. S2AVUDITNY High
Arousal Positive (hp) 2. 3 TR ER T High Arousal
Negative (hn) 3. 3¢ FUDI1TUD Low Arousal
o o .
Positive (Ip) 4. 3¢AUB1TND Low Arousal Negative
(In) FTHINFIIA 3 FIABDITUAD 1.ADUITU 2.
1 = =
FEHINITIU 3189501
<3 Y a A
vzmuladumailamiieanssuiunms
S < 4 =
vuamnsonaasliiudaduns/ anwed GUa
10) uagat (U7 1) vesmslaeuntlasdu
t4 YA % 1 Y I 1 [
915 RIVRIAG BY 081 uanIlHIHUITEHIN
o s { I
Fou szaversusivesdisouszasu Uil Low
o 4 o
Arousal Negative 1J U3 1124110 uazilonad
Fougisousrsusinduuluszdy High Arousal
Y
Positive 9NASI HAZAINTDUTAAINAANTAIOADA
{ ' ' 2 H
ANdLazal lutag$I9a1/01508l Uy

a o d'
i3euAglN 12



75

Sci. & Tech. RMUTT J. Vol.9 No.2 (2019)

suiw 285 sujw 65 Suw 265 suw g5 sulw |65

S08S 9L
di-Apms Buung-6102/L4/1+

sulw G'98 sulw 08

S90S 8/
\ dj-buihpnis aiojeg-61

sU% 11 nawnde /idunamsnlasuulasves

_é

Ll

.,‘.,. N
di-Apmis Joyy-6102/2/ 11 uy-Apnis Jouy-6102/2/L+ dy-Apnis 1oYv-6102/L/1 1

2k
uj-Apnis Buung-6102//11 -Apnis -6102/2/1}

S~

dy-Apnis BuunQ-6102/4/ 11

&
uy-Buikpnis 910408-6102/2/1 1

®

517 10 Awa / dunamsn)dsunilasves

G

[ a R

E)ﬁiJﬂi 1NVANDINY Fuzzy miner

91548191N0aND3 N1 Fuzzy miner

@



76

Sci. & Tech. RMUTT J. Vol.9 No.2 (2019)

Activity
Activity event classes

Median duration
Mean duration
Duration range
Aggregate duration

Activites 120
Minimal frequency 1
Median frequency 7
Mean frequency 7.67
Maximal frequency 21
Frequency std. deviation 3.55

EEERE Fistin case (7) | Lastincase (12) |

A Activity | Frequency | Relative frequency

| Median duration

| Mean duration | Duration range |

27/6/2019-During study-p
27/6/2019-During study-Iin

27/6/2019-During study-hp 1 € secs, 933 millis 15 secs
27/6/2019-During study-hn 9 secs, 500 millis [ B secs 9 secs
27/6/2019-Before studying-lp 9 8 secs, 750 millis 3 secs
27/6/2019-Before studying-in 16 secs, 500 millis [0 29 secs, 333 millis 1 min, 25 secs

27/6/2019-Before studying-hp
27/6/2019-Before studying-hn

9secs [ 9 secs, 666 millis 12 secs
7 secs [ € secs, 888 millis € secs

6secs [ 6 secs, 785 millis 13 secs
10 secs, 500 millis [

10 secs, 375 millis 20 secs

27/8/2019-After study-Ip 9 secs, 500 millis [ 9 secs, 500 millis 11 secs
27/6/2019-After study-In 7 secs, 500 millis [} 7 secs 5 secs
27/8/2019-After study-hp 2 9 secs 25 secs
27/6/2019-After study-hn 5 secs, 500 millis [ 5 secs, 250 millis 4 secs
26/6/2019-During study-Ip 16 secs, 800 millis 38 secs
26/6/2019-During study-in 1 11 secs [ 11 secs, 400 millis 19 secs
26/6/2019-During study-hp 1 16secs [0 23 secs, 545 millis 1 min, 55 secs
26/8/2019-During study-hn 12 secs, 500 millis [ 13 secs, 500 millis 20 secs
26/6/2019-Before studying-ip 13secs [ 21 secs 52 secs
26/6/2019-Before studying-In 44 secs [N 59 secs [ 2mins, 1 sec
26/6/2019-Before studying-hp 1 11 secs [ 1 min, 30 secs [ 14 mins, 22 secs
26/6/2019-Before studying-hn 1 13 secs [ 12 secs | 19 secs |

PSS vt ousrSsrN@PEOREOOD

26/6/2019-Atier study-Ip

7 secs, 500 millis [

7 secs, 500 millis | 7 secs |

a 4 v 2 ¢ o o .
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