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program testing) ZNEN DT DOE 2 F L BB OV T HLIZHE S, LCT, CWT, FPT
T, IXRTERERGTADOT AT 4 Y 7BRELTwD. 72721, 1 BIZD SHEEDHEA
ERTITRCTUEARLEGAERZEELTHLIICLT0E20, 707 LBPFUTL B W0 T
FOFEARIINESHMEAOND L) IZH>TWwD. it T, FHMEEICHWS IRT TOT Y A
T4 v 7 A BEIIZEAN T L N D 2 )85 X2 — 7 20554 B R v 7z,
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LCT 13, WMEHEONEOTRMRIE ZMRT 572012 10 DFE T 29 BER 5 M2 5 10
MoF 54 VINFAMTHE, ERICZTFREONEZHRT 2 ERTYUHOHITNE D
LHEINS., - T, &7 FATHLHEITHNEDEEZEMT 2 AT ¥ 2 —VaHolkd
520N, BEOEELA Xy V2—VEBYICEDLNEIEIZRDE. bbAHA, HEDH
SHEIZEINVELPOTNIEIRRATEL LI >TWAS, 7T AT, 1000 AFEEEDZARITH
20 ABBEOHE THIDT 5729 50-60 ABRED Y T AA520 7 FARETELI IR 5.
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LTEIBBEEI VAT ADOT = R=A M EN T ERFO Y AT AREE % Ml L 228
5, FLFEELALICIVEFELIDIUIRTIOIDOPEZ LN TV LI R->TWE., T
A PERUHDLEESITREEIBRT Y OIREIBL, FoBEEIMGICT X MG LI ICL
T, TAMDIHEE V58D Y T TORBPEEFNCICRL L) ICEREINTWDS,

LOT OREIZ, BITRTRESEE (BRI AT 2)I2L 5T, FHI#EY 282 £ H B A
KA, BHEERTENTLLHIICLTVDS. MEOBEIIZIEAERI 50% BEICE S X9
WCRET D EPFMBEOED? ST T LS, ZREFEIHIETEL LHIIZTE20D
FTRCRH—KEORMBEIZIZET, 5 LWED S L WEZYSICRET 3 HikE L oTw
% (Hirose and Sakumura, 2010). 9352 & T, IELETXLMEEIFEDOTREICI 5T
Ao THBIEOTMOKEIZH T VELLVIHICLTWAS. LCT O RMELHA AR
IhTniwn,

FERHEIEZ AR, SEORMBEEII U CHEESHC7-FEBOE G 55
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142 B. CWT (collaborative work testing)

CWT I, FP 7 FATIHT )+ v A4 ViEB e E BN E LT3, TRIZEST, H
EREEBEPCTHHMIC VAT AL T 7L AT 52 LICL» CEFREOEMNEH T A
S5NBEIICLTWS. CWT OREIL, EEHORESENSL LI, HEOFHHEIS U
MEDSHE T =V om2r S HEIMICRIENDL L) RTFTTF4 TV ATLELTWS, 2D
O, CWTIZH T TT 4TI ATLEBHLRLTWIRT #flVwasZ LIz, HoMLD
Fe 7 R= Z M I N TV B FEOERE IS b MESRIICH S, ZOBEOKRE
IZ& > TROBFENRE I NL2DS, &5 5 HOBENR 2N 5 (Hirose, 2016a). 4 HI&
B2, HHVIZ IR I MBEL P 50ERTYH, MEONFLIEEB L OMHIHETE 5.
CWT IZT ¥ TT A TV AT L THA720, LOT REMDELRAMEM 5727 A DX H I,
RELZYVEBICITERLADT 22 EFFEIRTV RN,

R 15 IZSARHALTWAT Y 754 7Y AT MBI 5 HHMEREEZRYT. MT
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DOHEERGBE 2 2T ERUE 10 M 2L EA F L v 2% (Sakumura and Hirose, 2017, Tokusada
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A Large-scale Testing System for Learning Assistance and
Its Learning Analytics

Hideo Hirose

Faculty of Environmental Studies, Hiroshima Institute of Technology

One of the most crucial issues in universities, where a variety of enrolled studentsare
educated to the level of universities’ diploma policies, is to identify students at risk for
failing courses and/or dropping out early, to take care of these students, and to reduce
their risk. For this purpose, in April 2016, Hiroshima Institute of Technology implemented
a newly developed online testing system to evaluate students’ abilities into the follow-up
program for fundamental undergraduate education; the system is based on item response
theory. Since then, the system has been operating well. The subjects are basic analysis
(calculus) and linear algebra. The accumulated learning data are sufficient for assessment
of primary learning analytics. In this paper, we describe our case as a large-scale testing
system for steadily accumulating learning data, and then explore whether we can iden-
tify students at risk by analyzing such data in the early stages. It is worth mentioning
that risk factors that were originally ambiguous have revealed by statistical analysis of
the data. Although the academic subject examined in this study was mathematics, this
kind of system could easily be applied to other subjects, including statistics, statistics
education, and STEM (science, technology, engineering, and mathematics).

Key words: Learning analytics, dropout, follow-up program, item response theory, learning check testing,
adaptive testing.



