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Realtime Students’ Experiments Progress Monitoring Tool in Jupyter
Notebook Environments

SHIGETOSHI YOKOYAMAL® NOBUKUNI HAMAMOTO! YOSHITAKA KUWATA? MASARU NAGAKU?
SHINGO NAKAGAWA? YOSHINOBU MASATANI® ATSUKO TAKEFUSA® KENTO AIDA®

Abstract: Data science and basic subjects that support it (such as mathematics / mathematical sciences /
statistics / informatics) are regarded as basic literacy, and nationwide efforts are underway to spread those
educations. This research focuses on issues related to improving student engagement among the issues that
can be a barrier when deploying data science education at all universities, and introduces measures to solve
them. In addition, we have implemented a lecture / practice environment based on the proposal and practiced
education using that environment. More specifically, Gunma University has developed notebook teaching
materials in which students’ experiments are embedded as part of active learning initiatives, such as during
lectures such as “Introduction to the Cloud Computing” and students are conducting experiments mainly
by students. In order to improve student engagement in the lecture, we created and utilized a real-time
monitoring tool for the progress of each student’s practice.
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Fig. 1 Experiments as a bridge between lectures and exercises
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Hintshuf 22> FEwG awy Faibh £,

In[]: ##C COTFOFTICAVY FEZRVWTETLTHTI LS,

Quiz-5 SADEHFENS— ATV T LILRBE. ZOADZYIR—LERTIBLSELTHELE S0

IN[):| ##Z COTDFICIATY REBNTEITLTHTS S,

B 10 FRMFEREREENER 2 — b7y 2 B 6
Fig. 10 Heuristic Experiment Notebook Example

history log

* FAUmemeid&E#> /LT & ORITEENRRE NIZISONT 71 )L

o BROK{THEROET

o 771)%&IR. (&/LOMene ID)/()LDMeme ID).json

o RERN, METS—HAORRERRL fstream F5)7 7 (LICRRE NS

YYTI (BRLIEHD)
javascript
[
{
*foo')\nprint('bar')\nx = 'foo'\nx", # BfFEhra—F
"/notebooks/ . 10g/20200204/20200204-122901-0698. log", # stream log®7 7 1 JLDISZ
# RiTHMBRA

020-02-04 12:29:01(JST)",

'2020-02-04 12:29:01(JST)",
“size": 481,

“server_signature": "a25111a8-329d-11ea-964b-0242ac120002"

": “sample. ipynb",

“execute_reply_status": "ok"

"4379d3a0-46fb-11ea-ala6-0242ac120002" ,

# RITRTHRA

# stream log®

# Notebook —/(— A% HBIT BUUID
# RFT1—Y—0UID

# RfT1—H—DGID

# Notebook7 7 1 LD/SA

# Notebook7 7 JL®Meme ID

# RiTHER (ok, error)

11 CoursewareHub T2 7 4 —< v b
Fig. 11 CoursewareHub Log Format

HEEMEIIRNY TV XA LBREY - VEBEMA LT, Ziid
DEBES L OISR I OMERTT>72. OB, HHL
7= CoursewareHub D 3507075 —<v b2 11
RS EARRNZ VI E T EIE D JSON B A THRF X
N5, BIVOFEITRERLEMIZOWTIE, path TRENSJI
T 7 ANVIZHAE NS,

DTNV RA LIRIBRD 72D DO WEALZT S 2012, 2
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12 VTR A LR Y — L DERE
Fig. 12 Jupyter Notebook Realtime Monitoring Tool Code

AT AE U 72 EBR A Jupyter Notebook (Z[X] 12 (2789
periodic_draw(cell, date, rotate, interval) &\ BE#% B
U, T5ICTDEBRBM DL Quiz DEILDE ZAIZZ
OB AEFOHT vILZEML T, BEHEEBRNIY 7L X
A LR @ Jupyter Notebook % AlIZ R L THK.

ZOREBDIINT A —RIEENTN, cell=“HEHHETR
)V ® CELL ID”, data=“FE#EMH", rotate=“AIf{k
KEDAE”, interval="1) 7V X4 LE=X ) >V J[HkE", T
H5. Iap, TOEKTHHELTWS readLCLog £\
477 VIXEMH TLEKRED TN —TH CoursewareHub
DEFFT 7 2 FHARALTZDIZEELZHDTHD, VT
WEALEZRY) VI DIDIIARENRHFEIDTAT
FVHNZEEEINT WS,

#2777 FAMI M Notebook #l (Linux) FER
FISEERDBRIZFIH U 7z Jupyter Notebook % iz, U 7
R A LARIHER ORRE 2 X 13 125R3 . Quiz-1 S Quiz-b
DENTIUZEILDE DY TS5NTWEDT CELL ID T
Quiz X HITE 3.

MR AR T H 0, Mt 138 ZHEEE IS
X N7z USER ID i A TW 3. T2 Z O FXF RE
EEZFHEID DO AR ¥ MIEANHNEDRERIND
FHEDA UL Z T o Tl IR>T WD, L —DHRIRD
BB CESZHBENEITUZATZ Y T NXFS %
CoursewareHub DA ZND “#FEIFEX N7z — K7D S
HUZBEDRRRINT WS, BB, TEEEF7L—0D
TR DER D PR RD LD RAEHREE, N7
A — & “rotate=FIFULRFD A" OFHEEIZ L DT> TV 5.
AHUYEDHIEIXY TV R A LERIZ K D FERL 72 AR
HFTH2DTHHRBRA BIVELHELNENDH 5.

4.3 EEER

IETHRARZEROMHAAIZIR > TEERIZE D E SN
HRZHEHET 3.
4.3.1 EBHER

#[e] D R FEER D BRIZ Jupyter Notebook D\ 12D
WCEBAZ A 72721 T4 H 5 T D Jupyter Notebook
BAEITTRETH o7z, o T, FEATDOIENE L 72 MRk %
BEBRT 2 EHWERICOWTIT#EM— A TE EfiTsET
HdIENERTE .
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4.3.2 FEBEERERIIPER

SENEEE & U TR RS & MEERFEERE LT 1012
MRUZERZERL, EEEBRN) 7TILEA LiEEY —
WVETEMA L CZBEORNEE 21T > 72, EANSRDOH
ZIXPBLOTEBHIEE WS ZEH D, 134 & /INEIK
REDTHo7H, ZOHKTHINIL, BEEBRNY 7
VR A LR Y — VIZHERERNIC  BNZF R 5 Z & HSMGEE
TE7, F£72, #BNCEBITNERALDT 4 — RN\
MHREL o722 & T, FEARITFERR & MEER FEER D FEfE~
D EDEHENHA LUz L &L 5.

U, ZEEEOT V=Y A Y M o AR
DWW, BMEHSDERKRE LT, BMITH-o7-LK L B
Zel (259 RAMI ZEET VI — MERPOSFILZ
ZRERL2H00, EEMLFEMIZETIEE S TV,
4.3.3 I —7%F (PBL)

HEEBEOBPLIZER L7 PBL OEE LT, MBEEX
ZIZEETAEREHELUTC—2DAT+ TTHIET S
Ty s N T twitter, web, BEE KZEHHKE Y AT L7k
EM O AREMIZRE S NS EIRE R K FITEET 515
Z IFTTT Z HWTHA L, line ICHENT 2 - A% A(E
DHIU7z. UNIX #2225 U % nocode #FEEL, AV
N=lF o, T=F T ULlzholz] WO EEER
DF TIZE 57, UNIX pipe (BB Z 5WVWS Fryz 2 b
EEANDE onF o -mHEMEZ &L 5.

5. SROREM

5.1 REEKE OREKRERE

BIE ORI 2 H3i% 2 75%, Y 5% eE I 5 %215
Rz, 5L THEZFHEAEFERIMZ 2 REIZHIF D B
5. KEgEBREREDOEANEMAGDLE S Z & TZEEER
X SIZIEME R DIRA ZI2L D, ZOMEEXSIZME
LExwonzameEMrd 5. 72, KEERZED) E—H
BEIZERIGTELIBRENHZDT, ThraEELURRS
BT E 720,

5.2 LMS(Learning Management System) & D3&#%

i Z1E, Moodle & Jupyter Notebook Di## [18] Tk
N7 ZEEEEECINZ TEE SR TOEER Y, 61
WEOHEEEZ DD Z LT, FHELY SV AV MEE
WZDRIFTIFE .

5.3 HEWRICET 5T

Bl I, ARCS @D €TV [19] 126 & DL ZilAE
BRAE R EERTLEZET, /Ty IHEMERNAL
7= FEBRENH O Z R L TV EZ .
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Quiz-1 SHEDHEFEV AN EEZTERTEZIN? ZOAVY REE>TRITLTHEL & 5,

N[} ##CCOFDFICIAVY REBNDTETLTHT LS,

In [10]: periodic_draw('9b37b0ea-e4e4-11e9-b447-02420a0102d6", '20191009', 25, 5)
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Fig. 13 Jupyter Notebook Realtime Monitoring Tool
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