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Interactive Mining and Heat Map Generation to Visualize
Engagement in Classes
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Abstract: In this study, course materials, mainly in the form of PDF files, were uploaded to the Moodle learning management
system and face-to-face lessons were conducted. Student clickstreams of the course materials and the results of quizzes were
collected. The quizzes, which used a 5-alternative format, were prepared from the course materials. Data from the course material
clickstream and the results of the quizzes were analyzed, and these were conducted from the viewpoint of educational data
mining and learning analytics. A scatter chart and heat map was created to classify students into the following four groups based
on deviations from the average value of clickstream and quiz scores: (1) those with high clickstream and high quiz scores, (2)
those with low clickstream but high quiz scores, (3) those with low clickstream and low quiz scores, and (4) those with high
clickstream but low quiz scores. However, students with poor quiz scores, students who fail to read the course materials, and
students who are unable to understand even after reading the course materials tend to stay in the same group, which is not the
path of a triumphant learner. Especially in groups 3 and 4, the lower part of the group appears to include students who have
learning difficulties. It is shown that an analysis of the results of 13 quizzes was collected to create a heat map and student
clickstreams can lead to the identification of disengaged students and signal the need for corrective intervention.
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Figure 1 Moodle log collection and analysis overview.
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Figure 2 Example of creating a scatter chart for the third
week (October 4, 2017).
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TN—TQliX, 7V v 7 AN —=LE/INTANGFHENH
FEBITEHE LY @WEHmNH Y, B AW THAT
BY, BMEABENNT A MERICEEEEX TS LT
ENDHITN—TThHD. WIZIODTNV—TEHEFHLTND
BIEEIHEN B CTREC LNV ERVHEALTHS L
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Table 1 Calculation result of deviation and example of heat
map (Week 3, October 4, 2017, Quiz candidates).

A B C D E F
log duration quiz day
9/20/17
10/4/17  10/4/17
clickstream quiz score devi.click devi.score quadrant]
Student01 51 4 -6.2 -2.95
Student02 65 6 7.8 -0.95 QIV
Student03 60 6 2.8 -0.95 QIV
Student04 47 8 -10.2 1.05 QII
Student05 61 10 3.8 3.05
Student06 32 6 -252 -0.95
Student07 62 10 4.8 3.05
Student08 37 6 -20.2 -0.95
Student09 56 8 -1.2 1.05 QI
Student10 37 8 202 1.05 QII
Student11 56 6 -l2  -095 QUL |
Student12 66 4 8.8 -2.95 QIV
Student13 48 8 -9.2 1.05 QII
Student14 50 10 -7.2 3.05 QII
Student15 63 4 5.8 -2.95 QIV
Student16 46 6 -11.2 -0.95
Student17 64 4 6.8 -2.95 QIV
Student18 59 10 1.8 3.05
Student19 54 8 -3.2 1.05 QII
Student20 96 0 38.8 -6.95 QIV
Student21 44 2 -132 -4.95
Student22 56 10 -1.2 3.05 QII
Student23 72 10 14.8 3.05
Student24 37 4 -20.2 -2.95
Student25 41 8 -16.2 1.05
Student26 67 10 9.8 3.05
Student27 48 6 -9.2 -0.95
Student28 48 2 -9.2 -4.95
Student29 73 6 15.8 -0.95
Student30 59 6 1.8 -0.95
Student31 78 8 20.8 1.05
Student32 68 8 10.8 1.05
Student33 69 8 11.8 1.05
Student34 62 10 4.8 3.05
Student35 56 8 -1.2 1.05 QII
Student36 67 8 9.8 1.05
Student37 51 8 -6.2 1.05 QII
Student38 64 8 6.8 1.05
Student39 68 8 10.8 1.05
Student40 50 8 <72 1.05 QII
AVERAGE 57.200 6.950
STDEV.S 12.696 2.480
Data 40 40
RIS,

TN—7"QI %, 7V v AR —LTERDTH DN,
INT A MRS ERE LV ENWIL—TTH D, ZDT
— 7B THRIER L, EMEGRERLS TH/IT A MER
DEVMERNH 5. FOTDLRNIHEMANRER L L H 7
AT UV EFERLERRRH L Z N THEIND.

TN—FQULIE, 7V v AU —LRNEHMHEE Y
B, T A MER S HRIIEWI L —7Th D, £
D= DFENFICBEONEEFTRWERBR S 5 EBE SN,
ZOITN—TOHIZEFIZOFT VTV D BREBZNE EN
TWD AN S D & FHEND.
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IN—FQIVIE, 7V v XU —LITFH L0 2R,
INT A NGEEPNEH LV EWI LT TH D, ZDT—
TIZNE, B EBRWIZTZT THATHZRVWEESRES, 5D
WITFEA CTHEF T RWBEE R ENZHEL, /T A b
BEPMEVMEB A D Y, Z—F QL LRI U X 5T
LN DbinWBEENGENTHWD EFHEEND.

£ 2 IFBEEORE~ORYMAE LT D70,
2017 FERKFINAT > 23R EICHOWT, HE 3 BMASH 158
E£T 12 EHOBRETOE— by TEEELEZLDTH
L. BAWIFEMERO 7V v 7 A NY — AL EHERT X
MEROE— b~y T THD. 7707 ORVIIKREZR
LCW5. $REICEETTIT, M EERIENRWVES
FITHIBR L.

FBEEDI Y v I AN — AL/ TANGROT
PHEIXmER R DD T, $XTOREEFRIT2 DU ED 7L
—FICHBLLTEY, ZA—7%BEIL T\DH I &R0
5. £-F 2 TR QU DHEENK & WFIEIC Y —
FLEREREARLTERY, £ 2 O LBIIEHEAQDAZ N
JBAEZ DNELE L (Studentdd), FRIENEF RBIEZ TH S =
LERLTND., WHIZE 2 OF ZAL THICITARAQIN)
W WVBIEE PRI L TWD Z & 255 0 (Student01 72 &),
TS OBERITEEI LT O R D I REMEDS F .

Z—7 QU OHBBHETHE 2 D — b~ v 7 & HIEIC
V—brTBE, ZV I AN —AFEDHTHDLD, N7
A MR TEHEIVEWI L—TE2 e — b~y TOTER
WCEDDHZLENTESD. JV—7 Qll OFx%Di%4EIEIE
10 ENZ 72> TER Y, UBEHF OF]ERT X D5 EIE 22
BLEFEHLLOBE TH-T=. 20k 5 RBEZITREY
VRNCARROBEMNE L F L L O mNEEFE LI-RBRD
HHVEITHS.

52 2FIZOFETUVTWIEESE

T A MBI EIRIR R0 ), EO7—T1 20%
DOWRT/INT A MNEEN ETT2ZE08H5. 207Dk
W XENOUTDICFEN T 5T — X 1T NV — T I BE T 5
FHEMER DD, 17 Vv I A RY =L LT A NEEOD
FIRREB N B WIEE, BEERENMEEIERLTND L
EzoNnD. 7V v A M) —hE/NT A MEEOBAK
ERNE, JA—7 QLIZIVEL DT —ZNEFHI L
DEEN, QU QIVICHHE T 5T — X3 RNEHI N &
WEEZD. 7V v 7 AN = AT CIIRENRZRE
BNBRL TWD00E 9 D OHWIEHEE L vy, KRz
THFHRT AN BM RGO ) v 7 A MY — AL T
BHBEFR(0.495, p<0.05)23% v, IEDOAHBEIREFRZ /R L Tz,
FEIWIT/NATARNE1EZITY, 7Yy 7 AR —AE/N
FAMEEPOE— by PEAERLTZ. F 213 QUI OH
REHFCHIEICY — Mg — R~y ThHY, BBLE
WD Z LN D.
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Table 2 Heat map, 2017 fall, Introduction to Social Data

Analysis. There is no quiz in the 1st and 2nd week. Blanks

indicate absence.

A B c D E F G H | J K L ™M N
heat map

Week 3rd 4th Sth 6th 7th 8th Sth
Quiz
Student47
Student14
Student39
Studentdd
Student27

10th 11th 12th  13th  (14th) 15th

Chap.1 Chap.2 Chap.3 Chap.4 Chap.5 Chap.6 Chap.7 Chap.8 Chap.9 Chap.10 Chap.11 Chpa.1ZFinal
Qv awv Qv

av

Qv av

Student48
Student25
Student20
Student43
Student28
Student4l
Student22
Student32
Student16
Student30

av
Qv

Qv al
Student21

awv
Studentd6 av
Student02 QIV an

av av

Student19

Student13
Student4s

all
an |
av
Student12 av
Student29
Student10 eU}
Student36
Student42 av
Student40 an
Student15 av
Student26 -
Student38 av
Student03

an
Student37 av
Student18
Student17
Student31
Student34
Student23
Student1l
Student04
Student07
Student33
Student24
Student08
Student35
Student01

av

Qv

—

FREQII) & v 7 (B (QIV)A ik L THELT 5 &, Ty

MLLTORENF Z &2y, FHIOETT VTV 5HE
A3 £ 5 (Student01, 07, 08, 35 72 ).
AT D N ICHFAQDN L R WEA b RREICT
BIZOET VTV BKETHD EHBran D, filx i
Student01 1255 4 HIZKA(QINITEE Y L7=23, 45 5 LI I
ﬁé@mmmﬁﬂxﬁw,%ﬁmoifwfwé%@k%
bid. FAQD LMo 7L —ICBE LT, HIFT

UL B W ERBEA ik T & 2 FTHETEAY & 5 (Student4 7).
L LEHEAQDICER LV E &1L, BWEERE LIS
IRV O THECIFENNEIZ/R D Z & 3 d 5 (Student24,
26, 38, 40).

FE2ICBWT I A—7 QIV O HESEE THIEIC
Mo E, BV 7 BITTEHE LY 20T A M%
RITEVWOEEEZ, £2OTFHICEDDLZENTES.
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Table 3 Corresponding heat map group and outliers.

fiE

A B c D E F G HI[ I [ 31 k]L
pageview |[finaltest [Heat map Groups Hotelling’s T2 theory
9/20/2017 Outliers |P-va|ue
2018/1/17| 2018/1/17/Q1 QI QIll_QIV_abse |click [Quiz |click [Quiz
Student01 364 18 0 1 11 0 1 1.597 0.408 0.117 0.685
Student02 535 22 4 3 2 2 2 0.039 0.056 0.969 0.955
Student03 541 20 2 3 4 2 2 0.025 0.040 0.980 0.968
Student04 435 19 2 4 5 0 2 0.674 0.176 0.504 0.861
Student05 301 21 1 4 4 0 4 2.744 0.000 0.009 1.000
Student06 658 24 7 4 2 0 0 0.325 0.456 0.747 0.650
Student07 189 17 0 0 6 1 6 5.546 0.736 0.000 0.465
Student08 467 8 0 1 38 2 2 0.386 8.004 0.701 0.000
Student09 427 22 0 3 2 2 6 0.758 0.056 0.452 0.955
Student10 408 22 0 10 2 0 1 0.978 0.056 0.333 0.955
Studentll 438 6 3 3 5 0 2 0.643 1.160 0.523 0.252
Student12 459 20 3 4 2 1 3 0.450 0.040 0.654 0.968
Student13 546 22 4 4 2 0 3 0.017 0.056 0.987 0.955
Student14 839 247 0 0 4 2 2.886 0.456 0.006 0.650
Student15 478 10 2 6 3 2 0 0.305 5.717 0.761 0.000
Student16 575 23 1 9 1 2 0 0.003 0.208 0.998 0.836
Student17 543 17 2 0 5 3 3 0.022 0.736 0.983 0.465
Student18 518 25 1 5 4 3 0 0.092 0.800 0.927 0.428
Student19 640 18 3 3 2 3 2 0.210 0.408 0.835 0.685
Student20 832 2810 0 1 2 0 2.740 2.407 0.009 0.020
Student21 768 25 7 2 2 2 0 1.578 0.800 0.121 0.428
Student22 631 23 6 5 1 0 1 0.161 0.208 0.873 0.836
Student23 474 14 1 2 5 2 3 0.334 2.295 0.740 0.026
Student24 346 18 1 1 8 1 2 1.893 0.408 0.064 0.685
Student25 701 27 6 4 0 2 1 0.703 1.775 0.486 0.082
Student26 608 10 1 0 4 7 1 0.067 5.717 0.947 0.000
Student27 693 26 8 1 0 3 1 0.621 1.240 0.537 0.221
Student28 582 23 4 1 1 2 5 0.009 0.208 0.993 0.836
Student29 496 25 6 5 2 0 0 0.194 0.800 0.847 0.428
Student30 408 17 2 1 2 2 6 0.978 0.736 0.333 0.465
Student31 496 9 1 1 5 1 5 0.194 0.176 0.847 0.861
Student32 508 25 2 7 1 2 1 0.134 0.800 0.894 0.428
Student33 589 18 2 1 6 2 2 0.020 0.408 0.985 0.685
Student34 491 7 3 1 5 2 2 0.222 0.736 0.825 0.465
Student35 472 9 0 2 9 2 0 0.348 0.176 0.729 0.861
Student36 582 23 2 1 3 4 3 0.009 0.208 0.993 0.836
Student37 506 16 2 5 4 2 0 0.143 1.160 0.887 0.252
Student38 555 19 1 2 4 5 1 0.005 0.176 0.996 0.861
Student39 775 2610 1 0 O 2 1.689 1.240 0.098 0.221
Student40 499 22 2 5 3 1 2 0.178 0.056 0.860 0.955
Student4l 594 26 7 5 1 0 0 0.029 1.240 0.977 0.221
Student42 569 26 4 3 3 3 0 0.000 1.240 1.000 0.221
Student43 737 23 6 1 1 1 4 1.129 0.208 0.264 0.836
Student44 1034 2611 1 0 1 0 8.497 1.240 0.000 0.221
Student45 538 24 5 4 2 1 1 0.032 0.456 0.975 0.650
Student46 639 25 6 3 2 2 0 0.204 0.800 0.839 0.428
Student47 948 2210 0 o0 3 0 5.658 0.056 0.000 0.955
Student48 765 24 8 2 O 3 0 1.531 0.456 0.132 0.650
Data(N) 48 48 48 43 48 438 48
AVERAGE 566.6 209 4 3 3 18 175
STDEV.S 160.3 46 3 2 25 14 176
MAX 1034 2811 10 11 7 6
MIN 189 8 0 0 0 O 0
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NEIARTV 7 RHmORFEMICEY Lo 723,
Student18 (XFHIRT A MR EHAD O RFHIZ/R T,
F 72 Student05,24 D2 NiZZ7 Vv 7 A N U— A0z
WREMICHEY T DI ERHASLNITARY, Student23, 26 D
2 NIFINT A MEEMEWN - ORI~ T2, E7-%H
KT AR 17 RUTOBEEIERBENORT Y 7
FRER O BEEICHEY L7, 2RO DBEHRIZ S L—7 QI

(2 2~3 [AF%Y L C\W/= (Student 11, 15, 17, 30, 34, 37).
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