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Improvement of Trainee’s Flight Operation Skill
by Reflective Practice using Eye-Gaze Information

Akira Haga*, Shinji Endo™?, Tosaku Shibata?, Shinji Morita™, Kazuyoshi Arai %, Yuji Tokiwa*
*1 Research Center for Computing and Multimedia Studies, Hosei University
*2 Faculty of Science and Engineering, Hosei University

Abstract: In order to support flight simulation training in a pilot education course, the pilot's
performance was evaluated quantitatively. As an index of quantitative evaluation, we focused on
the pilot's eye-gaze information and tried to characterize the pilot's performance level from the eye
movement-tendency. Two experiments were conducted, one was comparative analysis between
instrument rated (IR)- and non-rated (NIR)-pilots' performance for verifying that eye-gaze
information could show the characteristic of a pilots' operation skill. The other was conducted for
verifying the effectiveness of eye-gaze directions of an instructor. To improve NIR pilots' operation
skill, visual recordings of eye-gaze movement of the best-performed IR pilots' were used as the
instructor's directions. In each experiment, steep turn which is a major flight work task was
conducted using a flight training device (FTD). Six cockpit instruments were chosen as the targets
of eye movement measurements. The number of times at which the pilot's eye-gaze fixated on each
instrument was measured and the cumulative fixation time was calculated. In this study, different
eye movement tendency between IR and NIR pilot group was observed. It was shown that the flight

operation skill was markedly improved by instructor's direction using visual recordings.
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— S H— U FATRRICE

1T 5 FH AR~ OIEREE IS I ONEAREH

Instrument rated Non-instrument
Instrument Gaze pilot rated pilot t-test
(IR) n=5 (NIR) n=5

Bank Frequency | 59.00 (SD+2.35) 89.80 (SD+4.98) t (8) =-5.59 IR<NIR**
Duration 18.73 (SD*3.13) 31.31 (SD£3.57) t (8) =-2.65 IR<NIR*

Pitch Frequency | 59.80 (SD+10.40) | 54.60 (SD+4.39) t (8) =0.46 N.S

Duration 18.09 (SD+1.72) 16.68 (SD+1.01) t (8) =-0.71 N.S

Heading Frequency 21.60 (SD+5.70) 11.40 (SD+3.67) t (8) =-3.05 N.S
Duration 7.02 (SD*1.51) 2.80 (SD%1.03) t (8) =-2.31 NIR<IR*
Altitude Frequency | 31.40 (SD+4.46) 11.40 (SD+5.70) t (8) =2.77 NIR<IR*
Duration 7.48 (SD%1.37) 2.78 (SD+1.35) t (8) =-2.45 NIR<IR*
IAS Frequency | 21.40 (SD+2.93) 3.60 (SD+1.36) t (8) =5.51 NIR<IR**
Duration 5.42 (SD+0.84) 1.21 (SD+0.34) t (5.29) =-4.65 NIR<IR**

Power Frequency 3.40 (SD+1.50) 1.20 (SD+0.58) t(5.11)=1.36 N.S

Duration 0.83 (SD+0.42) 0.25 (SD+0.13) t (8) =-1.307 N.S

X Mean notation. Significance level **=0.01 *=0.05

73 IR-NIR#EICEIT S 4 B AL ORUREE DO HER
@ﬁi%ﬁﬁg@ﬂzﬁﬁ . Difference
1t ond Difference Tst 2nd of
No Gro Score Group No Score Score of Demerit | Demerit Demerit

up Score Pont Pont Pont

1 IR 5 1 1 3 2 25 4 -21
2 IR 5 2 1 3 2 22 11 -11
. 3 1 2 1 11 7 -4

3 IR 5 Experimental ) 1 > 1 16 5 EE
4 IR 3 5 2 2 0 15 8 -7

6 1 2 1 15 14 -1

5 IR 3 7 1 2 1 13 10 -3
NIR 1 8 1 1 0 16 14 -2

6 9 1 1 0 12 14 2
7 NIR 1 10 2 2 0 2 12 10

Control 11 1 1 0 21 20 -1

8 NIR 2 12 1 1 0 31 30 -1

9 NIR 1 13 1 1 0 12 15 3

14 1 2 1 1 1 -
10 NIR 1 3 > 3
t-test |t (8) =5.67 NIR<IR** ManB—\t/Z:;tney Experimental<Control** Control<Experimental**

Significance level **=0.01 *=0.05

Significance level **=0.01 *=0.05

F 5 EBREE - HHIBECR T D RHREROR R
Instrument Gaze Experimental (n=7) . Wilcoxon Control (n=7) _ Wilcoxon
1st 2nd signed-rank test 1st 2nd signed-rank test
Bank Frequency 84.00 60.00 N.S 64.00 77.00 N.S
Duration 28.26 21.29 1st>2nd** 32.25 25.51 N.S
Pitch Frequency 47.00 55.00 N.S 49.00 57.00 N.S
Duration 18.63 17.37 N.S 20.06 19.48 N.S
Heading Frequency 17.00 27.00 1st<2nd** 32.00 28.00 N.S
Duration 7.10 11.61 N.S 13.09 11.71 N.S
Altitude Frequency 15.00 32.00 N.S 24.00 26.00 N.S
Duration 442 11.87 Tst<2nd** 7.93 7.78 N.S
IAS Frequency 3.00 8.00 N.S 1.00 4.00 N.S
Duration 1.46 1.52 N.S 0.37 1.15 N.S
Power Frequency 1.00 3.00 N.S 0.00 0.00 N.S
Duration 0.14 0.42 N.S 0.00 0.00 N.S
XMedian notation. Significance level **=0.01 *=0.05
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Research on School Safety Awareness among University

Students

Yohei OKIBAYASHI™,
*1Faculty of Education, Yamaguchi University

In this research, we conducted a survey on information moral awareness for university students in
the teacher training courses. We also examined whether the information moral guidance curriculum
checklist are changed by the video presentation procedure which based on the flipped classroom. We
clarified that students have high awareness of information moral guidance. Secondly, the
procedures using video materials for flipped classrooms increase awareness of students' information

moral guidance.
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A Proposal and Evaluation of an Education Program to Raise
Awareness of the Inconsistency between Knowledge and
Intention in Information Ethics

Koji Tanaka™, Honomi Miwa™?, Mitsuru lkeda™, Masahiro Hori™
*1 School of Knowledge Science, Japan Advance Institute of Science and Technology
*2 Graduate School of Informatics, Kansai University

If learners cannot form an intention to take an appropriate action with reference to the knowledge
of information ethics, it cannot be said that the learners have working knowledge of ethical principles.
In this study, we propose a learning support method and an education program to raise awareness
of the inconsistency between knowledge and intention in information ethics. The education program
for university students was consisted of two phases. In the first phase, students answered paper-
and-pencil tests consisting of choose-behavior tasks and evaluate-behavior tasks to confirm the
knowledge-to-action gap based on an experiment of cognitive psychology. In the next phase, students
were shown the graph of experiments results as feedback. As results of questionnaire for evaluating
learning activities, it indicates that the program gets many students to capture the gap as own affairs.
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It is very difficult to survey related papers for novice researchers who don't have a lot of technical
terms. In this study, we developed a software for recommending research papers using information
by easy and natural researchers' behaviors, such as writing memo and saving files. The experimental
result shows the software enables novice researchers to acquire as much as research papers and

technical terms than keyword search engine for papers.
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Development of programming language educational
environment for distance leaning

Yasuhiro NASU™
*1 Osaka Jikei Colledge

In distance programing education via the Internet, learner uses various computer environments, so it
needs to be examined that how students can set up the program development environment for learning.
Therefore, we developed a C language processing system which operates on the browser (including
smartphone) using the bytecode interpreter. Interactive programing exercises using console 1/0O and
graphics exercises are possible using it. In addition, we constructed a C programming learning material
as the Moodle plugin.
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ERITT DM ENT A= L L TE L&, LBRRHH
EEHAIL7Z b0 7o TN D,

& 4 yield IT&DFRFEHE TOT T LONEER

yield ®[E1% | Elapse Time Time Slice
1000000 0.232sec 67msec
100000 0.386sec 11msec

10000 2.044sec 8.7msec

TLD, ZALATAZAOWUBERER ZHI VR &
2% XD ZAT o T, ALPRRRREIT 0.3 FRRE
WD ERBBLDLZENTED.

N ba—R e A F =Y Z[EFINA Fa— KD

—108—



FHANTHEINARETH Y, CHMTHHEIZTTH CPS
R yield & HHT D EREDMNL D, 2D,
NA Fa— R« A2 —=7U FXEITHIBER 2
DA =Ny RBREY RELRD. 22T, RVAT
LTEHEALATARERERLT DTDDNV—TIZAT
v TEOIHTHIEL, FEEOFHIIESY A A AT A AfE
TRATITY, WREIDH A LATA ATIITTHAT
v TS 5 X O LT D, TOfEE, £44
LAT A ZADOUHIFRITEET D Z &I 203 FEM
X 720,

CPS & vyield [Z/3EIORIEIXRI U CTH H, ZDE
BRICE Dl TlE CPS bWV E W FER L 72
7z. ZHUZE, CPS THIW Ziflkft ARk 9~ 2 72 9 I A%
F7TV 2V NOERNPBLETHY, ZOWMBITREHN
Do TNDTEDThdEBZbND.

D&EI|Z, Chrome D7 /Ny HEEN, KL AT AT
BIFLH 2 IZR-T 70T T LFETREOTA LTA
ZHUG LAY AT LOEEZFEMIZ o LT,

AR AT LEFER 2 OF v 7T A0 SRITIC
15.10msec, /N b a— RAERKIZ 5.00msec L TV
5. Flm, FETICBEALTUL, A LATA AT LI/
HEFMNEET 55, FTROBEY Thoiz.

x5 ETEEYIALASA AQNIBRR

Time Slice | Elapsed time | Remarks
No.1 6.79 msec | print FEH
2 69.59 msec
3 46.92 msec
4 60.65 msec
5 45.41 msec
6 7.95 msec | JIT i1k
7 15.78 msec
8 31.43 msec
LT

2 TITAM L TWAER, 7'r J/J ADOYEAT print
BB AN Ay =V ERRLTERY, A LATA
A @ No.1 % print BIEL OO L O 7= i CTHIEr L
SRR 28 < T > TN D

No.2 7»5 No.5 1% 45~69msec ToH 575, No.6 T

7.95msec & WFRFINELS 72> T D, T OB,
Z O T Chrome @ JIT 12 X B &b 58 T Liz7-
OTHDEHREIND. D%, No.8 IZH T CHLFRRF
IS 2 {5 DML TV D, ZAUE, RV AT ARH
A LDATA AQMEERENE T E 5 LWL, KElO
HALDATARBT ODWUERRT v T 2 51280
LTW272dThD. 703, No.9 LAREDLIRRFHIZ
30~34msec CIZIEF—ETH 7.

25 RAO— -+ ATy TEITHEE
An—« AT v TRITHREL 1L, TR ST AE AT
TORITL, TT 4 X ETHRIST AL ENNATA MR
RTDHHDT, ZL DTN ANET HHETHS.
ZOAR— AT v T ETEAVD L, IR LOSE
PR3z & o T RS 2B 1 5 7 0 7T AOEE
ERRPNARZ D ZENARETH D, TR T TI 7
DFB NI N TR L & o 7= il S D
HOE TR AR Z WV, A —FTR0RT v 7HELT
TEDEINZT 0T ARENET DDA R Len
57T T NEEITTH L THIREEDD Z ERNT
X 5(12).

26 T0T 5 LE)MESBAKEE

ZOMREIL, TR T LARFETLRNRG, EOXD
RAUEEPATON T WD Ea T 2ETH Y, B
FEOMH L, R, if 3¢, for 3¢, while 3¢, return 373
FATESNTHFERTa Yy Y — I E TR LTV 5.
FRIZ, fRASEMHHINCIE, ORI L 72 53R
ERRTLHEOICLTERY, EDLOIL, arta—
NI A D TN D O EHERTHZENTE 5.

F=2016

/// atoi ("2016”) MEH L
/// y = 2016 : 2016

/// input("HB=") FEHL

A=11

/// atoi ("117) EEH L

/// m=11 11

/)] ifXERTLET

/// B (11==2)

/)] ifXERTLET

/0B (((A1==4) [ | (11==6)) | | (11==9)) | |

/// dm =30 : 30
/] i fXEETLET
/77 4A 0 (=D ] (11==2))

3 ENYERLIABEAE D FAT I 2 L D HEATH
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FEEF(13) BT b L — AR BT 5 7B FH DI
Ko THEAZHEL, EEMICE Y NEHT VAT A
ZRELTWD. ZOFETIE TRELT) ITHWD
b hELT, EXTRTTLAOENERHOT = A —
varrafHunwTns., ZoRE0, BERAT =2 —
VaVEETTOLAT v T Lo T AT S
TEY, TRGNT] L rOEmne & MIEVWE > b
ZEEICUETLRERICHD.

D), KAT LOBERAEELZHNT, T
LTV 0e s FTEEST D LD RL, (IR
T v 7 ECTIERPEZ TR ST NIC L FEEORE

THEEZETT ) Z LIS XV AROFEDRBBFFTE 5.

2.7 N ka— FRTHEE

T OERENL, AV ENTZSA b a— FOERR
RHWNZ, IRTTEFATHO, AZ v IRV VAL
DIRFEEZRRTDHETH D, ZHUTE>TC FED
HN, CPU I LY ED X D ITFEATS D D)% s
THZLNTEL., FETHEOHI M 4127R7.

//] BEBET
© FRAME 1

[PC:6 Top:3 FP:2 AD:0] STACK: [0, 2,0, 0]
[/ for XERFTLEYS
[/ B EE
: PUSHI 0

[PC:12 Top:4 FP:2 AD:0] STACK: [0,2,0,0,0]
: ADDRL 0

[PC:14 Top:4 FP:2 AD:3] STACK:[0,2,0,0,0]
DST T

[PC:15 Top:4 FP:2 AD:3] STACK:[0,2,0,0,0]

4 A b a— FERIREREIC X 5 3ATH

ZOMREIZ ERE T OO TH Y, WIFEFITAA
k22— ROFEIZ DV TSRS 5 MBS, H)%F
Filzxt LCH RSO R a3 7 0%E, =
VB 2 —Z DI OWTRERITE D E6 & LT
THILERTES.

3. Moodle S F#EY 1 —IL

FEHEPFMAT 220 Ea—2REICL-T, 8
EWNER LTz 0 7T ek a— I Vi RICIRE T 5

EREELWT—2 8B, Ty A ES— R EIRE
TEHELEMNTHD. IHIT, FREOERCLR— b

(

TR E Vo T AT HICITA D ZEMEFE L.

e-learning OIEMERK TH 5 SCORM (x££ < D
LMS THAHShESFHENR TV D2, EMEA
e-learning THE L X5 API LE-7, Lok
O 7ot RE A RS D Z L ITEE L V.

ZIT, FurI I TEEORECBVTSLEL
A MRE R Ny r—{k L, Moodle DIEHEITE Y = —
JVERESE LT,

REI TIXFEFIL, =R T 7 A AR E K
RO ER LI 0 7T M — N RICRE SN D.
Fiz, ET7 ANV ZOBERDY, FHERAIZT 7
ANEEATDHZ EbAREE o TWD. vB, 77
ANT AT WMILEMEICEE LT, —DT7 7 AL
VAT AEITEIVEEL, Moodle ®F — X RX— R k|
FHEL TN D,

Elo, REMZ, =744, avry—), 17
7A 7 —, [FERR), TUR— MEH] © 52503
RVTHERR E 4L, X 1SR & 5 QB & A 15
LTV EABEDE TRRITHHEALE o TS,

FEETIIHREOHRA A RN D T a7 7 LAOIERK
ATV, FATRE R AR L RN DT Ny T HATH 12 8,
ZNZENOFE 7 = — RZHRTHEH T 2 i & 22 %
LR FEEEEDDL ZENTEDL LI TND.

4. BEERRE

—i#(6)I%, Processing (X5 Web 77U 7r—3 3
VBRI O OEE B Z Web BITHEZE L, #F 2 KK
L#Efli 217> CTW5d. & O H T Processing I
JavaScript IZZEM I N THEITEIN D728, MR —7
EESoCLEHI LT TUFNRT I —XLTLED A%
MR E LTHET TN D. R AT AT —E D FREHE
fETNAA ha—R A2 =TV XEELLTNDT
O, RN —TTT T UPET I —XF 5 Lidng,
MEIL] RAZANTK - TEITEZF Y LT HIEN
TE5.

(14)i%, JavaScript TEIEF 5 BASIC A » & —7
U2 ThHY, XHEMNTIETHEZITH) L TT TR
MW7 Y —=ALRNEHIZLTEY, FiE) BASIC T
b2 RERTIE, RETOFN G ATEERIE EFERMED
w20 BASIC 190 PC BEEOHIHZ AL

o o

pussiyg
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bDT, MHREIZER LT ARV SRS R, K
2 LRASEDT 0T AOEITIZ 124 WM ETH -T2
RKUATHZY —A Tl T ha (VLT
%, "M ha— R 2—7VXTETL, IbHIT,
FATHEO LRICE > THEBLTHZ L2 kY, WL
(ZRFR DD DR R EMRIAVNE Z | D T LN TE
5.
Chansilp(15) 51X, #IFHENR T 07T LOBEITT

L CROMEDORIEWV RO T I />Tnd & L,

Tu 7 AOUELEEI LR b A Ea—ZNET
ED LD 7RMBENMTONTWDNERTEMERAT =
A= arvEERTHIET, Tu s T AOEEICK
THELWHESRZ R T 2 Z ENFREE 25 Ll L
TW5. £72, Byckling(16)IZZEEDOKEIN, HIFkL
~vpTu s Ik FEEM), Thyrs) i
10 I ED E L, ENThoBEEERTTA
arvEAWET 2 A=Y a ko TRIEE L FELR
REL VD, ZhbiE, HOHNUDERLET =X
—va VERRLTEREITOLDOTHY, FANME
L7 0l T AEAENICT = A=Y a VY ERT D
ZEIFTTE R,
BEOEENTa L (T THRTTE V), BLR
TARNVAHT EAT O BN D DN, K AT LOBER
BREREIS, FPAEDER L7 0 s T A TH-> THFEIT
ARETH Y, WAL LTEROT =A—v g v LA
DHLOELTFTELTHALTWS., T=A—var#k
RIZOWTE, 2 DREMED & THEBMRE L T17<.
Tu T THERE LY Moodle DT JA L
LTHEL TV bDI2iE, Juan(d), Fila(4)7s &
bH%. Juan(3) b1, VPL &\ 957 urJ vV HE
H D Moodle 77 7' A »ZBA% L GitHub 28\ TA
BILTWS. Zhud, Jall r— &) 7 a s hE
ITEHHOY—"ZREHAE 25 Z & T Moodle —3
DEX2 VT4 E2ERTDEDOTHY, 77 UF LT
D71 7T LBRFEETRAREE o T D . £ 72, Test
N— 2 O HERE O B B EHIERE, S HIIEAREaY
—F = v 7 HREE A 2 T\ 5. Fili(4) 51X, Ruby
DFEBREL LT, 774N~V x a0 H—7
2= ADHLE LIZV AT LAEBEL TS, 20
AT A, HF2—YRY—REIHR—LT 4 L7 R
BFEL, 7 A 2 OBIEIC L > TIE¥(%21T 5 GUIL Ao

BHEREL 2> TV RIZBEEI LS.
K257 A, Moodle D75 /A4 Th b, [EEE
DIEBBREZIRETE2LOTHDIN, Tul T 6017

FTAT v MUTEITENS T, 2V — VA%
AWM 7T 7 v 7 2EFAT 58 £ Tl
JRNEMZHR D ZEMATRETHD. EFTLARV AT LT
X, Am— - X7y TR 2 e, 815
FAZKT H2ARE ORI WHERFREL 72> T D.
¥, ATAT NTRHIREO B SRl O AL A A
Fifz7p 0y, FEEEICE W CIREREZ BT 577
JCHBINICIRH Y v 7T AOEITR TS R Y,
BEORBNFEE VAR — T A E AL T D.

5. BhYIC

Processing, Brython 72 &, i E5E% JavaScript
WCEH L7 T U ETIATT 5 5B LER IR AT
T5H., ZhHD, T UANAL T FSEEITNEEE O
TIIHEFITH DA, WEHIFHORWT 1 7T A& FET
THETTZUENRT Y —XF 55D, JavaScript DHE
1T ADOME R Z 5 E N TVD.

KUATLTIE, A ha—R- A 2—=F) 2%
B L, dim ST AR I OBMEAFIET 52 LT,
Ta 7T LFATRICEE AR ARE L /o TV, F
7=, —EOHRTEHEEZEILLTT 7 IR
LTEYETEILRZ NCL-T, 0T 00T
ERP TRy BT HILEBAEE RS TIND. &
HIZ, Am— -« A7 v 7ELT, BEGPIERE, 1 b
a— FERRBERER EW B ME T 0 7 T I 7R EO
72O AR Z 2 T\ 5.

NARA—=R e A FZ=TVEX, FFTUARALT
&g UCIATHE N EL 72 5 O MBEA TH D03,
Bl CPU 7 v v 7 21 Tl 35 &, BIfEDOE%E
B2 A NVEARD CPU 7 2 v 7 23 1GHz ThH D &
FhUE, AV AT A1F 10MHz (=1GHz +99) L
DAy a—F LFAFEOWENRHDZ LI, EA
ANEKETOT e 7T I ITEEHORKE LT+
REMREEAELTVWDEVWZD. SBIZ, T 7497
AT BT T I FE & F o T B A KT D
TEdEICEEL, #iBZRYIRL Ty =A—varn
KT LEOBRPEGFEMT LN TED.

—111—



Enie, av A NELROET Y =7 MERTOT
177 LAORAMANARETH LR BFRESTH T ENT
5. Plz2iX, BEL=7vr o6 FELTH
BIZRAAT 256, M ba—RNE#BRLZT v s T
LEWH DI, MHREETH ) REZ DL DN FEE
=Y SRSNIN S =AY

RKATHL, Tl oI 0 TO0FEEEISEE L,

AU a— X OEEERELS BF ST 57201297 5 HE
TOFAAZBELTBY, @MHELRT7LVITY X LDELE
ZEEE LT EFsTFETHD. LrL, CHE
EER T2 77 L TCOMEZFD, BIETHHA
VAT ABBEOSBETHEA SN TSN, B oEHT
X, a7 LR LD REBEECEIR SN FETS
NAEMWEERTOILENRD D, Ia /T 7EF5EIC
%, TOEEOESULD L IR b 0RH Y, FDIL
ERRIEIZ OV TSN I E B EETH L. TOER
T CERBHEBILNAAS ha— R A ¥—T7V Z%F|
A3 2 5FHEITH > TWdH Nz 5D,

A, B O C SRELER AR Lo, B
NRA T, FEHEOLNIZEDETZT — A vE—
VEEBRTLHILLHRETH D, Fo, SHEERLE
BHHICEDETERTHIENTE LD, RED
HHRREDSHEEFSI ETIERWEGE, ME= v
AT ERWL T VIV THBELERDODL EE
ZTW5.

X &

O 7HA T TITUF ETHBIC T e T I TN
T& %”, http//lroom.assign-navi.jp/column/1519/, (&
% 2016.5.30)

(2) FHEIEC, Ahmad Z:“Web 7' 7 v L CEIfES 5 C 7'
7T I AT LOBREE”, /NI LR R AT
Ze4C %, No.42, pp.123-128 (2010)

(3) Juan C.R, Enrique R, Zenén J.H: A Virtual

Programming Lab for Moodle with automatic

assessment and anti-plagiarism features”,
Proceedings of EEE'12, (2012)

(@) Ak, WIFBUR, MEKZRETORE LR E L
LT n 7T X TR RE OB —Ruby 50
Moodle BREETOFEIE—", KF ICT #HitEEs
2016 FFEAR R K2 SC4E, FE22, m#(2016)

(6) HZEEPE, LEPILEsh, RESCRiRT eI I0s
FRY A MEEORAR, 2013 FHEA TR 2E K
= (F27k) Fil (2013)

(6) =iHLE"Web HMATER LicA v 2T 27T 1 77210
MAH BB OME L T, 15575 116(85), pp.19-24,
2016

(1 3w i, KL hdA, WK, fl: “4 > F 1 THRIA
AR T R VT I FEREEORSE” , AAREHRE
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(9) WAFILTHBEE O OO T 07 7 IV SEHE R
oKLY, 2016 FEHE VAT LFRTFREERS
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DA/ AT ENNE: 3}
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oTHRRICET S LTS5 BEDRKEEER

FAE Y, KKz, kOZ\ 1, hANH 2 RFEEZ 2 EREYE 2
1 RRKFUREATATEBE A — 22— H)L- - TAYTSIUHHERR

Development and Practice of the "Mono-Gramming" Based

Education for the 10T Generations

MORI Yoshihiro™, OHNO Hiroyuki*!, KITAGUCHI Yoshiaki™,
NAKAMURA Kazutaka™, MATSUURA Tomoyuki*?2, TOUNAKA Nobuaki*
*1 Informational Media Center, Kanazawa University,

*2 Universal Shell Programming Laboratory Ltd.

Currently, many people are required to provide opportunities to touch and to deepen their

understanding of electronic machine tools, various information and systems ranging from IoT to big

data, In this research, we are developing and practicing lesson content and educational methods

based on the concept of "Mono-gramming". We report "Mono-grammings" and the practical contents

of classes based on it.

¥—U—F:IoT, bD7 77, a=r—UHEFIE

1. [FC®HIC

IR, R PRI E S E R IEHENT
Wi, T, v ay (v 7uaribr—7—)
% o 7o FHAIHIE R 2 R A 2 A TERSER 2 NSRRI
A EUET D BREORAHS, EAmMITO3D 7Y 4
R =Dy X —OEREEDSY, BFREIEE
EHLZ TDo5< 0] %, BEd L <3/
ETHHLOBRHML, ZOHIEBN S L T DHE
ML I NS, ZOEIR THDS< Y| OYF
# % Maker LY, Maker (2 X 2 H727217ED O
WIEH =72k ThHHL LT, VR T x =Y
LT XA — - 2—=T 2 b)) L&FHTBR
TWn5.

Maker 23 H{EICEE 5~ A =2 HHIX, PIC ~ 1 =
VR, AVR v A = > &5 L7 Arduino 72 El2iN %,
2012 FE 2> 5 1% Raspberry Pi i2ft#£ &5 TlLinux
R D/ TEERER~ A = (LUF, Linux +
Ay PEMcEIns L oCnrsk e
SR TH D, FRZ Linux v 20385 LT b
&, ZhEBBICERAT 28R R ons. Lanl,

HLOSK Y DOFTE~v LT 2—Y—« LFHXRT D
KA 72 Linux OS BRI FERIC R o7 2 & &2 +31C
EPLENTHRWEDICAZS. B 2L TOS MRt
T 5 K9 RHARMRE) R T0S A A b —/VIRE R CTHRIA
RIRE7R S D IEAR =~ NEE) ZIEAT VL HICH
& ZERTE DRI THLTH, CRCHREDSHHE
EAWTT w707 %1757 Y, Ruby X Python
DEHIRAT VT NFFEEEBMA A=V LT LT,
IS OEWEEREE & WA RBIZ B LR L
7O LTWEDOTHD. ZNHLDOFIELGRE LRV,
BEBSIEONT, BEFOHELIRES 225 T
WAEEITRWTEA 9 M. Maker 215D & LT,
Bhddfricfitiy, ENE2iE» L T AM THILL,

TERAHAEAICRE L RV A2 F D, RIS U T,
BEBEICNONTRIEBRTE L 2P REL D
A9, 9OVl A\AMOEE L, S#%E< Ry, £
DL R AMEBRT 5720 OFRE R #E 7 0
TILHEDRDENTNTEAD.

I TRIRKRFREAT 4 7 Rt v ¥ —D KR,

Jer, #ix, USP#FZERT & O 3LFEAFZE [ToT FRHRICE
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TLa=r—URBFIEOLKEEICET LT R
Vxr Mk, EFIEELKDET L T 26
v IF=H DOFERNCED & & SR FE W & F RN
it 2% (b7 T30 7] L) SELEE L
LCHEfE L, HWRBEEN S OFMBELZ T2
EDRWAXIIH LT, ZTOHMELED D LD RHE

70T T AOED FIZOWTHEEED S Z L L L.

AFETIL, 2015 FEB ML VIRELFEK L TEH Y (2,
3), TN OLRENFHEEOYE & &FEBNEIZOVTH
HF D,

2. LISV EFICERER

LT ITI T EETLOSLDIZ@m LIy L
RITMTZIT] LW EREIAD T, Fx N4
FoERRECh D, HEETIX, mono-gramming & KL
THZEIWLLER, ZNEEARGEOLO TR T I
TOERTHD E L HIZ, Mono &) FHIZ [HH
BH 27 a7 IV TAZA )] L) =aT A
EEEHTVA.

BAAESICRBNT, HHR AT M E T THMIC
o TETHBY, VAT LRRAERH T H-0, &
FIER OSREFiE, 7A 77 IRI RV =THD
LS, BxAE, FEA-VarTy7ERTH
. FRHOFEAENE, ZORE DR TOME
RECRERE A Bk LTV T, BREME & FIMENE AL T
LR, N=Uar7 vy TOEIZUAEITE T B
Ha—H— g2 —7x— 22 APl &2+ 24—
ANE 2 BT HND. ZOOBIROEHR Y AT A
Z PRS- OSBRI, W APISCT A 7T
V, 7arI I 0558, VAT LAEHEHNT S 0S, &
SILIFZENLZHERAT H2HEOHEMYH T LI - T
WD ZHUICINR TREE & HIC TER 3k b d.
ZORER, B0 08, SREMR ST K DIk o Wi &
B OMLBNERTEAE L, HWMEFICBET 5 — iR 7 ek
Nh, fllx DFERVAT LEIMTEDLLIITHZ
IR LT E LR TE TS, FRCEHE OB,
Hlit, ®ORUTHEEZIT RS LT2L, ZhED
TATTVREME, HOIWII Sy r—vfb szl
IZOWTHEITRER LT, FIHEOHRR O THEERIC

LoTREEMERSTNS.

T THADERETS D717 T,
[UNIX % OS A > A h— /LIS 3 ik~ 2 B 4L 72 5
AHgne] & TUNIX #574)) ITESWTEL T [%
AVE VT HBEREIE DM AG o D & & Thex 7aBkng
Rt T & 52 MLEE7e POSIX 2~ NEE| ZFEMRAY
WIERA LY =2V A7 DT N THLOSL Y 2HEET 5
LT, L DHEGROWHE & TR OMEMEE TE S
RO [ElEE L, 20 1% CTHEEH TE 2RO 2T
L, TaT I IO FIZOWTHEELZ B LT
AV

3. HETOYTSL~ADER

EEORENRORIIL, b7 7071 L)

arv 7 MNEFEBETHEHIC, TPOSIX H.LEEFE] &
(2= —VBHRTEG) EV) 2O00FEFE L, /N
DA aJHEB P —RELE WD EEEENHIT-T
W5,

31 POSIXHILDF&EREIZST—URHKFE

ZZT POSIX b EFKEE, Y7 U7 OHH
PER R A E ) 5 72D KREF, &, Wil bR
BET LY 7 2T OF s T I TRETHY,
ZD4 0 LY POSIX.1IEEE Std 1003.1) C#EIZF
ENTWAHEEET LT e S5+ 58T
b5, kB THL) ik TAMER] L) ERTH
5. Z® POSIX OHRRICHEILL 727w 7T K& {ERk
THZLILTDE, FARSEHEITII =NV AT VT MER
X CEiE (C99) ZFIHTDHZ LT dh, AN
I =227 )7 N EFIHT 5. C SRBITIRKESE
ThY, " b F—=FED N N— R =TS E# L
RIFNERLT, v AZ VT R ThE, Tk
I lpn— R = THAFIEL POSIX =< KAWL LT
BY, BERETICTw s I TELOTHS.
L7=m->T POSIX fbEHR T/ T I L0F
POSIX OAAFICHERL L7 = VA7 U7 R EHh &
L7e7ul 707 eEZTRY. 2= — VBT
#BEix, UNIX%ZOS kCavwr ey =277
Moo AT AHEFIETHD. ZDORHEE LT,
F—HETFANT 7 AILTHH, 100 FEEEEOH
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HRea~o F&, A7, VEA LT "N ETHAS
e T — AT TN 5.

3.2 EEHEH

INIOBFERE B —#E L LTI, Aruduino,
ESP-WROOM-02, Raspberry Pi2 2, =L % v k& #—
EHAARG), T—%— - U Lb— - THF—HIBAMMDRE, 1
B Y OMEED 3,000 FIFRE &7 22 EIEH L Tn
B IO EREMBME LT, ZilF IR (B
PR E) T 5L LB, 206 THEAAEEZ Linux
LD UNIXZOSBLERY =L A7 )7 & LT
BRI LIER AT LEMD HIT 5. Zck->Tx
A IS ESERBEIHESREHERS AT KTl 58
SERMTLELHIC, Tus T I s L YHE
EESLBIS (LED A RIET 5%) NE< 2550
TIEWNZ 2R3 Eb e LTz,
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Development of Rote Exercises that Enable to Monitor

the Learner’s Mastery Level by Knowledge

Ikuo SAWAYAMA™!, Akihiko TAKAMATSU™2, Takafumi TERASAWA ™
*1 Osaka University, *2 Tamba Municipal Kaibara Junior High School, *3 Okayama University

In school education, unfortunately, students have little occasion to know what they have not understood. Some

tests may give them hints. However, these are often too vague because the typical purpose of tests is to evaluate the

mastery of the learner in the topic over a short time. Therefore, we developed rote exercises that enable one to

monitor a student’s mastery of a topic based on the knowledge acquired. The rote exercises were completed by 104

Japanese junior high school students. They then received feedback indicating their level of mastery. Although some

challenges remain, the results suggest that rote exercises could support advanced learning in the classroom.
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Many educational institutions implement blended lecture using LMS, and desire about analysis

about the learning effect, effective how to lead. This report designed the information literacy lecture

of this school as a lecture of the blended type using LMS as one example and, our research group

practiced it and examined the use situation of the teaching materials of the student and results and
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Practice and Evaluation of Flipped Classroom
for Teaching C Programming Language

Atsuhiro Kojima

Graduate School of Humanities and Sustainable System Sciences,
Osaka Prefecture University

Introducing a style of flipped classroom into a course of learning programming bring the benefits that
students can make more exercise in the class time by learning basic syntax and algorithms in advance.
In this paper, a practice of flipped style education on a programming course for the first-year students is
reported including short movies for preparation and assurance tests. An analysis and evaluation on the

practice are also presented.
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|5 1.37 -1.30 | -0.80 | 0.36 1.77 2.47
% 6 1.96 -1.04 | -0.53 | 0.27 0.55
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goal = parseint(prompt(" BIE&EE AN LTTFEL\");
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IS—Aytw—TEF . 340 . 042 .132 . 275*
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—.185, p<.05) &R L7=.

324 BEEICLDITHREFSRADEN

21 ERSME R T 24T o 2. PR ER AT
FRF-OFAIEE OFE R E L2 (R 7,1 1~6 /,ﬁ’@.
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7T I ITBEED 1~3 AR (n=73), 4 5% | BNF DL ELE: (Holm %) ZLLTFDO LBV TH
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TalITIVITHETERINDEIO—2L LT, RIEMZRNEE | SRS X 51275 2 EREITF 5
b, TZTRKREOHBHE BT LTI I TORETO,ZORELZHETHZ LT, [FIH
F7e B ) ICBET 2RI ERIND NI OWTHEATHEZET A M EZHOIHME Lo Lz, Zof%E, %
A7 2 F OFEIMENVFEAEICONT, FERT A PO/RNMELTWD Z L EmRT.

F—U—F: s I I THE, FIRNRAE, Ei%EiT A b

1. [FLHIC

W E RS EE T, NERD LRSI ETT
BT IVIHENERSNDZ L LERoTWD.
2, BEFRICBIT 2R TE®R) ClIsEL shT
W5, BUEE CICBEHERBETOT 0 I IV THE
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[RIERY 7 BB 2B LTI, LB A o
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W, EORMICEE L2 ERARE 23R R L 3
LFHEEMRRICBNTEMELET D). Znhb ol
WHE BT, [FIER 2 BB & KBRS S
FHZEN, FOBBERBICBOTHLEEL LTINS,
TOXIR\EITHELT, RFEO—REREEDOT
BT TIVIHEOEELE L TORERHHV. Z0
G, JavaScript Z W=7 0 7T I U SHEBIC K
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A% CRIEZ M5 2 & T, wmBEnEE ) OfEn %
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Ta I IV THETHERINDHES), OE D Bk
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T, AP T VWL E T 2720, FHTFOHEL LT
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22 FHEXMREBEAR

G a R RFOEEEFE ¥ —Th#L
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AR L TWD LEENG 4FEAETHD. Tz, 20
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HAWERT XA NR—ATHEEDZ. £/, Yvr 73
VIDOBREEZHELTWRWI TR (B 7T R) I,
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\ 30 4 23 4,
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B 7 XA
45 £, 38 4
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H2lE JEKRAE 1 FT—XOHI, AT

953 ME JEVALEE 2 PUAIFHEA
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Development and trial use of a lesson plan

for a one-day programing class with Java Script
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*1 Department of comprehensive Management, Matsumoto University
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We have developed a lesson plan for a one-day programing class with Java Script. In the plan, the

use of a library, Enchant.js, enables students to make a shooting game in about four hours and enjoy

it on their own smart phone. Through the lesson, students learn many important concepts in

modern programing theory. We also report the results of the trial use of the lesson plan in a local

festival, Matsumoto Mono-dukuri (MAKE) Fair held at Matsumoto University, July 16-17, 2016.
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The purpose of this research is to investigate the learning environment of programming for

beginners in a class by evaluating the environment through construction of its prototype and

concrete practices. We have developed a learning environment of programming as a Moodle plug-in

so that learning history of learners can be managed. We have implemented a learning environment

which allows learners to browse learning materials, create a program and execute it on PC. We have

used the learning environment for beginners in a class of 2016. According to the self-evaluation of

the learner, the degree of satisfaction for the lesson is generally good on an average, although the

lesson is judged to be harder on an average. This shows that the implemented learning environment

of programming is effective for beginners.
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(M 1) A7y, B, BlssE GRE), W)

(/& 2) A7), RAE, ik, BAhEE O,
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W7 N—7 D7 e s T NEWI, FE T H
Wiz TRME) oL, AMEDOHRTHS.

(ME1) o7ar77 L% CEFEORLTIRRIC
Y. AT N—TICRR LTEREE TA-1) & RO
B NWV—T7ICiR LIREL [B-1) & FES.

(A-1) ANfEE T5) L3 %.

int k;
int n;

int 1;

k =0;

scanf("%d",&n);

forG = 1;1 <= n; i++)1
k=1*T7;
printf("%d¥n",k);

}

(B-1) AfEIx T4) &9 %.

int k;
int n;

int 1;

k =0;

scanf("%d",&n);

for(i = 1; 1 <= n; i+t
k=1%5;
printf("%d¥n",k);

}

(M@ 2) o7FnvrZ sz TRICRT. 8k, C
SHEHOEFLTRT. A 7N —7 R LEMEE
[A-2] EIEON. B 7 v— 7 (24or L- R % [B-2)
&ES.
(A-2) AJifEix T5) &3 5.
int k;
int n;

int a;

int 1;

k=0;

scanf("%d",&n);

forG = 1;1 <= n; i++){
a=1% 3;




}

if(a != O

k=k+1

printf("%d¥n" k);

(B-2) AfEIx T4) &9 2.

}

int k;

int n;

int a;

int 1;

k=0;
scanf("%d",&n);
forG = 1;1 <= n; i++)1

a=1%2;

if(a = 0){
k=k+1

}

printf("%d¥n" k);
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(a) Verify truth : BAIZOWTY 235 5

(b) Understanding rule: %% k, n, i ® 3 X TITxf
LA & 5

(¢) Understanding command : W\ 20> DEEIZ D
W, BBolRFEITND

(d) Understanding constant value : Z#{ n {Z>W

T, BAR BB DHD

Understanding loop : #1122\, AR Z -

BB D

Careless for [i] : # VKL 1,2 [RIH D&% 11>

WTBARE R0 R, TS TEH LIS

WTRARE - BB DD

(g-1) Careless for [k] : # VKL 1, 2[FHOEH k
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REBEFICEHTIBREEER
MEEATOETIE, (1) ~ (3) MEDOEY I

&2 ME1, 208REEHY

i 1 R 2

(N=202) (N=195)
EDFEY 126 70
EBDRY 36 97
EFHbhbial 36 86
1Efig 76 61

B3 25A, (4) ~ (7) NEAHEORY (T
LEATHLZ NG, ENENOMBEICONT,
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NENOEMEET S0, ME 1, 2 ThZh
OMBEIZR L, 1 FREFBIEE %550 THRFo0
i1 Tz,
6.2.1 FREIDOKE B E %
6.2.1.1 1 FERORER & B %2
1FERORF I ORERE, RFaw5REEKS, 4
WRd. BR, B 1 RPIEHFGER 22.64%T,
[Careless for [i]l] & [Verify truth] ®OMHEHIZE W
BREARENTWNDZ EnD, BV LOBEEH
RIZOWTORTFEBZDH. B 2 AHITHEGEN
19.44% T ,

[ Understanding rule | &

[Understanding constant value] ®IHHIZ&EW
BMENTRINTNDEZ b, BHOE(T DA
EOBRRIZONWTORFEELLND. F3RETFO

% 5-%1% 13.80% C [Understanding loop] ®IAH

x 3 HE1 1EROAFHHER

(N=161)

W¥1 |KW+2 |N¥3

Careless for [i] 0.921 |0.013 |-0.118

Verify truth 0.739 0.195 0.317

Understanding rule 0.198 0.878 0.155
Understanding

constant value -0.004 0.732 -0.001

Understanding loop 0.027 0.128 0.751
Understanding

command 0.100 -0.012 0.462

Careless for [k] -0.009 |0.018 | 0.221
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1 1.44 | 20.64% | 20.64%
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for [il] & [Verify truth] OB ZE WA &R
INTNDZ EnG, #0 IR LSRRI OWNT
PRFEBEZD. 8 2 RAIEHFSFENR 19.44% T,
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[ Understanding rule | & [ Understanding
constant value] DEHIZEWARENRENLTW
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[Understanding loop] DI H 28 WA &R S
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[ Understanding rule | & [ Understanding
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[Understanding rule & constant value] HH &
LTHrLTwad. R, B 1 FAFiEsmsRn
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RENTWVD. ZbiE, MYIRLOBEICET D
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[Understanding rule & constant value] B IZ &
WA, [Careless for [k]] THEIZ~A T AD
B ENRINTNDZEND, ZHk ZRWIZE
BOENT HOEOBRIZONTOR T EHZ 2 B
% . 583N 1 D 5313 12.57% Cl Careless for [i] |
EOHEBIZHWAMBENRINTND Z Lnb,
DIKLOBIZONWTORTFEEZEZBND.
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T, 8T

32D

X7 BE2 1EROEFINER
(N=157)
K+1 |A+2 | K+3
Careless for [i] 0.946 | -0.078 | 0.174
Verify truth 0.444 | 0.664 | 0.099
Understanding rule 0.326 | 0.639 | 0.387
Careless for [k] and [a] | 0.160 | -0.081 | 0.728
Understanding
command 0.010 | 0.353| 0.381
Understanding
constant value -0.017 | 0.179 | -0.017
Understanding loop -0.078 | 0.364 | 0.017

x5 HE1 BEBEOERFINHER
(N=41)
W1 | A+2 | K+3
Understanding loop 0.942 | -0.230 -0.226
Understanding
command 0.921 | 0.205 -0.044
Verify truth 0.797 | -0.372 0.360
Understanding rule
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