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Content Analysis and Development of Interactive Learning Environments: In Case

of Arithmetic

Tsukasa Hirashima’

This review introduces a series of researches of interactive learning environments for arithmetic
based on analysis of learning content as a promising approach to realize advance learning and
teaching activities on ICT infrastructure. In the content analysis, problems used in exercises are
analyzed and modeled them with structural representation. Then, learning and teaching activities
are designed based on the modeled problems. In this review, as concrete researches,
structurization of calculation problems of fraction in order to diagnose erroneous answers is
described as the first one. Then, a framework of structurization of arithmetical word problems and
a function of problem explanation are reported. Moreover, several systems of problem-authoring
and learning by problem-posing designed based on the framework are introduced.
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main  infor mation

There are 40 pupils.

The average score of the test of the pupils is 69
The average score of the test of a boy is 68
The averaege score of the test of a eirl is 75
How mary boys are there?

How many girls are there?

object attribute value

answer |boys |number |24

answer |g\rls |number |1 i}
|€|ven j |a bay

[eiven j|a girl

|average score of a test |55

|average score of a test |75

[not given foperationall =] |pupils |mta\ score of a test |2?ED

[eiven l[pupils [ruamber [40

There are 40 pupils.

The average score of the test of the pupils iz 69,
The average score of the test of a boy 1= 65
The average score of the test of a girl iz 75
How mary boys are there™

How many girle are there

“total number of pupilz” * "the average score of pupils” = "The total score of pupils”
40 * 69 = 2760

“the average score of boys” * "the number of pupils” = “the total score of pupils assuming
that all of them are bovs”
65 * 40 = 2600

“The total score of pupils” - “the total score of pupile assuming that all of them are
boys" = "the differences of the actual total zcore and the total score assuming that all
of them are boys"
2760 - 2600 = 160

["the seeraee srore of the tect of 2 how” = “the averase seore of the test of & #iel” = "the differsnces
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W E FEEL LT, w5 % L0 FERR 722 O
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DZEMEIRD DT=DIES ATV =7 b, JEBME BE
VEMEEHAET D Z & T, EABROIER 7Y
HITEMTED., ZOX D IEREATIE, FEEIX
Rt SN2 OORIR - A G b & LTCREEESD
T an, Ziuk, HAREOEEEZEROBR
E LIS, YU THAI EBEXTWD. £, 20
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A LD HERE A FREE LTCWD. 2ok 957
FAANLT E LCOERTE, DARROIERIE SR Iz B
THEASNTEY, £, AEOEZ T EEE~ v
7z L7z KitBuild #E&~ » 7B 27EIC b
DIRINHTUNB9),

X 71X POP-A DAL X T 2—AThHhD. ALX7
AL TFZHLDNHLT T — R Thb. 1
27 —RIE L, TV HABE] [ v A K
ARBEEZFRILEL L 9] EWIOKELEDHDLN, Z
DMERRREE 72 o TS, 2O FAMERR S IZ[FET
BV, RODOEARRR TR STV D, ZDOHITI,
ZORMEOZMHRERNPFRINTND, FHYRIZHEL
T L= DA TV xs b ERBEONBIZAND Z
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YA AT Bl fibins.

rieligent roblem-Makine Practice

Learmine Erronent o
-
previtis BT
next =l

- |
12 F .
>FEUAM =L A B BOLUIRS

NIRRT T

7 POP-ADARTxI—R

POP-A (3 < 23D V1 AR ODIED, FiZERSR
AR E 2R E LTIESNTEY, RPEIC
KB E®mL <, (D7 7 L— PV

M, L@V AT AKX DRERZH - 74— KNw 7,
EWV ST RBO TR E NG LA BT T 4T
PRI EIRE O WTREMEAVR SN2, L LS D,
VLI AREDLFEEOFE BT L b — ATl
Mol-Z&l, T L— R HWTHETEE> T
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ZHAUFIKE TR 5.
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LCHIETAZ ENTE. ZROORER, FEOR
EIZHED S FEZAR T AT L8, BEBSGICHEWT
TR TCE L Z L 2R LTS, Z O8O
e, WROHICESNTRE SN BRI E 2
ZATRBIZT 2 W DHFE AR AT L), HE
DBV TEEMFIA S, FEENHE S
oWV AT, D7 E b EARICEW TR DY
DOENZET 2 & VR 5.
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