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Summary

This study discusses the integration of a collaborative learning method called the “Knowledge Constructive Jigsaw”
(KC)) into a space education program at Chukyo University using a satellite communication lab experiment intended to
introduce undergraduates to space engineering. The program was designed so that it would resemble a familiar space
communication experiment, thus allowing beginners in space engineering to perform it without possessing highly technical
knowledge. The KCJ method was adapted to the experiment’s procedures in order to improve the program’s educational
effectiveness. A small group dubbed the “jigsaw group” devised these procedures by integrating what each group member
learned in the “expert group.” Each of them was called an “expert;” and was trained to obtain the technical skills necessary
to conduct the experiment in the expert group. Obtaining these aforementioned skills increased participants’ motivation
during the experiments. Moreover, communication among members in each group grew sufficiently to facilitate the
exchange of technical knowledge between them. These results demonstrate that the jigsaw method not only enabled
beginners to obtain technical skills but also promoted an interest in space. In the future, jigsaw groups should be formed
according to each member’s level of expertise, and educational support should be provided for group activities in order to

assess the scalability of the KCJ method to engineering domains.
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Summary

The purpose of this paper is to measure the effect of second-year undergraduate microeconomics and macroeconomics

" exercise courses. Most economists agree that substantial mathematical ability is essential in studying economics. However,
gaps among undergraduate students with various mathematical abilities have expanded as a result of increasing access to
higher education and the diversity of university entrance exams in Japan. Consequently, most undergraduate students need
higher levels of support and training. Through a combination of lectures and exercise courses, this article shows how we
plan to increase the understanding of second-year undergraduate miéroeconomics and macroeconomics among students
with various mathematical abilities. A multiple regression analysis for the students taking exercise courses indicates that
past academic results of compulsory economics courses and attendance numbers and submission of assignments at exercise
courses for microeconomics and macroeconomics are positively related to microeconomics and macroeconomics scores.
The standardized regression coefficients of attendance numbers and submission of assignments at exercise courses for
microeconomics are 0.340-0.363 and those of macroeconomnics are 0.314-0.326. Thus, our exercise courses are evaluated as

successful in increasing the understanding of microeconomics and macroeconomics.

F—7— N BRI, 2 2 OEASE, S URESE. T T4 T v, BV 2R

Keywords: exercise course, microeconomics, macroeconomics, active learning, module
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4. —f AR 2010(n=205) - .400%* — 552%% — 411%* 1
2011 (n=168) —.475%% — 379%* — 440%* 1
(b)5. &3 2010(n=205) -—.059 286%% ~ 019  —.156* 1
2011{(n=168) —.219%% 274%* — 152 .096 1
(c)6. AFEHFETFAD 2010{n=205) —.230*% —216%* 129 268%%  |162* 1
2011(n=168) —.171* 044 ~073 J165% 030 1
(QIEEERFH B0/
7. TERFAMAL BE  2010(n=2058) ~-.291** 134 022 110 072 215%% 1
2011{n=168) -.343** 047 118 .159 035 348+ 1
8. BEEAPIBL 84 2010(n=205) ~-.313%* 077 041 146 202 34 550% 1
2011(n=168) -.304** .094 103 180% 039 368 687 1
(e)iE T H~0EMEE
9. [~ UHERE] BNEH 2010(n=205) -.163*  231%* —.090 ~.035  .154* 057  .260** 379** 1
2011{n=168) —.243** 102 —.020 .109 224 342 362%F  460* 1
2 R AR ‘
10, [~ 7 o] 5 2000(n=205) —.209% 052 046 107 241%% 921%F 489 636%* 497 1
2011(n=168) —.224** 227%* (043 034 A78%  268%F  B01FF 650%F 561 1

HIBFREE * T, 5%ARIETH (D ** T 1%RECATE (T TH 5.
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ER B LIRET2HENTEREN D, F7. Homework IEH ONEICHER L TV 545, Homework TR T 55
EGEHBISHIEMICBIIL T A L E L L5, F4 A5, Review Question X Homework DB EZ#RH L b o 12 H
KHEESINZ v, HETHEIN TV LMERFFNEONBIZERL T, #HRE LT B oEiRNE
iZ Review Question %> Homework & Efl4 5, o T, FROMETCESOEEENERHBORBTEEEEN
HOFHRTH ), HEEM L 2HBNREHNBENOLRLALRTILETELRVALTHAS, B, e F—
=y % [y aiEsE) <7 ugEs] Wi T Homework & UTHIA L7:2%, BETIR (BERA®) @8
BEOROMIIERIH 5720, e T~ =~ 7 L4 @ Homework DRIEEHE LCOARERL TV b, LT TIE
SRS E . B THGVR [FEs] £, SHEHTS 2 AFBEET A b, EEEAP Al RU [#E%AM B
OMFRBE L FI LS ECE LGN ET ). Sb, 20104E L 2011 G0, (37 0EFE] 5k [won
BREE] BEZNFANOBIICNT S 4 0058 Tid, 208, MIET 2 [l it LTr—9 280
P72, ELRAFEINLIR I OB R 5,

%5 BEERIFOLE (RKICHT 39

) ] 2010 #EFE 2011 4R
WAL HEHTEE
B SE B B SE B
[27o0BB%E] 85 (@ AEHFR
1. FHEBRAL - SEEHERHERE -19.132  9.669 - .269% 1.001 7419 016
2. IBERIEE ~21.388 - 9.627 - .352% -.587 7558 ~—.008
3. ry—-HMAAR ~16913  9.886 - 229 3394 7.588 050
4. — AR -16293  9.379 -.350 1305 6952 029
(b) 5. 5 10534  3.282 167%* 6601 3.059  .116%*
(c) 6. AEBHEFA b 160 .069 .130* 230 067 .188%*
(@) MEEBHEFEHBEOBA
7. TREEEATT Al B2 226 079 167%* 261 081 .216%*
8 [MEEEAMB] #4 407 085 .308** 395 091 .308**
(e) HWOHEHA~OBMm
9. T3 oiEEss ] smbk 1370 .197 .363** 999 164 .340%*
pick=d 629 10.701 ~18.222 8941
R2 551 BimE 205 589 Bl 168
FIEEEMREE A R2 530 : 566
I— 2010 4EfiE 2011 4R
B SE B B SE B
[=roZisl 88 (@ ARHR
1. MEEEAL - SRR 8.395  5.454 185 10.745 4748  .296*
2. TEEARHEE 3923 5.378 .109 13.070 4923  .307%*
3. bry—HBAAR 10.087  5.554 228 8295 4779 217
4. —fEAH 8520 5.162 .301 6.966 4443 252
(b)Y 5. &3 5122 2147 137* 2646 2273 074
(0) 6. AZBEHEET A b -.037 047 -.048 -.029 049 ~—.039
(d) MEERFFHEORBA
7. TRERSEAM ALl 45 161055 .189%* 067 057 .09
8 [#EZEAM Bl B4 330 059 .399%* 347 065  .466%*
(e) HBHBE~OBMEL
9. [~ 7 afEFEurs | Smilig 642 121 3147 622 132 .326%*
picees 3651  6.088 2581 5.579
R2 535 g 177 557 g 142
e R A R2 510 527
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53 BEEREFN

KL IBM SPSS 20 TiF o720 3 . EIIZEZEHII OV T O Pearson DRI E F 4.1 LK 42 1R,

[ 7 0&HsE] BELBMECHEZFRLTVWAMIE, AEEL L [BEFAMB] BATH ) AEHoOMEE
VB R AT T VA, [ oiZiFsE] BE0EMIC [BEFEAM Bl BALRbMCHEEYD 505, [EHFEAF
Bl 13/ 0RFFICHTAAFIBETS A, [ o] Ba) [BEFAMAl B8 (x270AM) £
DEWHMA D > 2O ENTH 7 /2, 20104EE, 2011 EF L LIS, [ 37 0FEFEE ] SMEE. (<7
HRESET | BB, T3 7 oS B8, (<7 oREE] BRLEEMERES Y. HESMOMRYZ
ITIEHRONS, ARARICHELT 3 7 ofiFse] B4, [~y oREs] B8R LHREM? S 2013, WES
¥ IR CH . ORI D BYNhY S,

KIS (REHRA) 29061, ZRENROEHO [ 3 7 afEEeE] B, [~ 7 ofEEs] Ha~oigh
ST B, IR AEIC L A MM OFEREE S IORT. TFVEAO FAUL, £ 37 08HEF] [~
7 OEEE] LT 1%KETHETH Y . ST ORIE LW T S VIF O T TOREUZDWT 2 Ri
THHIEHPLETEHROMHIIIILALENLAR LTIV THS S @R E 2o ERTABE, [

#61 BERSOHER (3—-2OIHT 3 534H)

. 2010 FFE 2011 4EBE
VRS
B SE B B SE B
3z oEE] 88 (@ ABRHFR
1. MERIC - EEIEE 2572 19.170 021 —21.849 14.966 —.309
2. JBERCHEE ~10.716 14.535 -.218 —10.636 13.960 —.248
3. bry—#AAR ~7.890 14.299 -.170 —-9.239 13559 -—.199
4 —Hx AR ~2033 13.897 -~ 057 —4828 12731 -.153
(b) 5. M3 6.086  4.374 .165 -9478 5301 -—.248
() 6. AZEBHEFA b - 222 151 -.178 294 120 333
() MEEREFHEOER
7. [AFEAF AL B .292 170 .203 045 195 032
8 [EHEFEAF Bl #53 673 .196 412+ 509 279 274
(e) HHE HA~O&MHEK
9. 37 oEEsuy] Bk 1.357 430 355+ 1.157 437 .360%
SERL -6.048  24.202
R2 527 Bl 52 A76 i 4
BIEREE A R2 425 337
) , 2010 /8 2011 4E R
HEHBEEH -
B SE B B SE B
[vrugFsEl 85 (@ AEFR
1. MHBESES - EEEREE -34.015 14.920 - .397% 21.123  9.865 .318*
TEEAHERS -9573 11.919 - .293 24.236  8.050 6455
3. By —HHAR ~3.743 12.045 -.114 18.127  7.756 534%
4. —fEAE ~7.753 11.139 -.302 16521 7.320 614*
() 5. 6.813  3.689 265 —~2.746 3583 —.090
(c) 6. AZEEEET AL -.111 121 -.137 095 .103 110
() MEEEHEFHBEOBA
7. [HEESAM AL 85 335 144 .288* 195 134 176
[#FiEEAM Bl 84 260 154 241 329 .169 284
(e) EEE H A~ EHm i
9. (=7 ofEHEEEY ] Smilz 476 .326 .201* 703 272 371%
L —24.247 13.488
R2 451 BliE 50 585 i 48
VRS R &4 R2 344 487
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2 OEFE] BAANORRICELTIE. W, TEFESRAMA] B, [BEFAPB] #48, 317 o@FEEY ]
SNBSS, TEET 1% KETHEETH Y, AEBHSEF 2 MX2010EFET5%. 2011 EETI%HFETH L. [<
ZugESE] BEICBOTIR, [BEFAMBL [~/ o@FFEE] BB 1% KETHEETEFETH o7,
OB TASFERETF A M, T3 7 0EEsE] BACa LTREETSH L, [/ ufEF] SalldLTEFEE
TV E VIR, SFHBORBERBIIHT T2 E%HEE L7 (Butler et al,, 1998), (Li and Tobias, 2006) .
(BEEFfl. 2011) AR E ML T CEBRE, SR S i O I, [~ O@HE] TIEBE
BOEAY, TOI LR, SHERCALEIEME LTOEFREYEI L L THERODLEREZEILNDL, £
o, HERIL T3 7 O] BACYLTEEECHLH. [/ oRFE] BEICHLTRIFEFETEIR . [/
RIESE] TROLNBEENE, BFFEELYRTFEEOFHF LD FIZOT TV BRI O WTII T %2 5 REF LT
B Do WHOWGNA BB DI, BUEEIRREE RS &, T3 7 0@FE] HENOIRTRETHOEHOHT
i K & RUEEMIAHREL [~ 2 0BiESE] BEEAOE T 2 Fr Ik & LB IR AR E . MiLT~E
303y wEESEECH ] B [~ 7 wESEICH ] SMNBORHMGNAHREATE T LI LR L Thk
WZETHb, ZOHEDS, HERPRBONELEZ T, MR OMIRIEHREFEZ L,

#62 BERAMOEE (2-20. OLHT 354H)

. v 2010 1% 2011 7
BB
B SE B B SE B
FzooRBEE] 85 (@ AEHFR
1. MBS - EEERIEE -20.632 12229 -.336 4755 8376 095
2. TREACERE -22491 12412 -.396 3738 8691  .059
3. by —HEAR -16617 12.781 -.218 7395 8772  .123
4. AR - 17474 12.128 -.395 2076 7.940  .051
(b) 5. 3 13.991 4535 200%% 12,860  3.585  .256%*
(©) 6. AZEBHEFA b .209 .084 .166* 204 078 .182%
(@) DEEBHEREOBRA
7. TREREEAM Al 188 243 092 .194%* 278 .089 .245%
8. [#FEFEAMB] 327 .109 227%* 301 114 214%*
(e) HOREE OB ’
9. 37 oEFEFEEY ] Sk 1330  .226 385+ 916 178 . .363**
SEEL 1681 13.546 ~15.448 11025
R2 AT1 % 153 477 Bl 124
FLEREEN ISR & R2 438 436
——— 2010 £ 2011 47
B SE B B SE B
=y uEsisgl Ba (@ ARFK ‘
1. B - EEEER 10280 5312 .286 3362 5.862 .22
2. TEERER 4186 5274 .133 5913 6.184  .154
3. kry—FAAR 7986 5678 186 1.038 6199 030
4. —EAR 8616  5.012 343 —.841 5659 —.035
(b) 5 R 976  2.842 024 4711 3014 142
(c) 6. AEFEMHET AP -.031 056 - 040 -.100 059 —.144
() MEEZEREFHEORR
7. [BEHEAM AL B8 121 .059 167* 041 063 068
8. MEFEAM Bl 5 339 065 4314 332 083 .448%
(e) WHH H~OEINEE
9. [ ofEiEgEEy | Stk 622 132 342+ 535 158 312%%
SER 5265 6.671 *
R2 474 il 127 460 g 94
ELE S HE A4 R2 433 402
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54 FHMREOHR :

BIE TR, T3 7 ORESE] (<o uBESE] R L THEEFEOHREZ S Z TV RHEFHERENLN, 22
Tid. EOLNVOFEEIIH L THEXHE TV 200255 5% 2B THERL LI, HEOE I — ZEFTEFEH
VSR BRIV FELTWa, fEoT, ¥OIa—RIZBETLHLH. TOBETOEN=UHENOTE -
TWAEEZDLIENTEL, a-ADL - 2QODHERETNENEKEL, 6217,

ERAERDLE, - AQ0 [3 7 0gEE] T, SEOSH CHTEETHEERZ o 728, [HHEAMAL &
EATEECTHERICR ST, AT A ML 2010, [BEFAMB] BRI 011 FETEETIR RV, [¥
JUBEE LBV TL, SR THERETHEE T o [BEFAMB] BRWERI L P o/, O—A1 LL
T [37oEESE] [~y oiEEE] OmERLCEEFIINT 20T b o T 2 o 7o FEUE, T3 7 s
W sminld, T~ 2 OBEEN ] S0 ATH o2, 2— AWML T, 37 a&ESE] (B TR,
NEBHEET A b [EEEAF AL B8 TEHEEAM Bl 28, 13 2 W@EEI0N | SMEEATETHETS Y.
Mo &S] W LT TREEAR Bl [~ 7 m@HES0 ] SO TEE CHETH o 72 T AYHL,
FRTOT— A, EREEL T G OEDHIIZOVTIE 53 MOMPE BT LNV EVI I L ThH b, T
hbLEGOMRIT. FEOFNIRFRECEREER LD,

6. SALLTOEBROEEYDR

HHRICESADPEEF —LDEERA AL LTENML TS, o HEWEBMELER LD EETRMAL
FoidE Lavdt, BEEMICBBBEICERMICE LI TERIZEZ, 4742 77— CTRETFMEORSA
BB LR~ NEH, FRBUHBNOREEICHETAFRREL L EToTnd, TAL—ED/EKIR. THOHE
B [MUACEEIL] Lvd, [FEOHLOBEFRIRINLSFE] OBBEE-TRY, Brdlollr
FHETICSADOFFEFE LAY, TR0 b6 TEBHRERET 2 RBCHENSREL AP 05, 22T, SA
PLTORBICESCEYDET RA 7010, HEORBGN & 4 o7 2007 FELUEN SAILDOWT, 2HEETE
(SASRHIEE) & ZER (H2VIE3ERTE) ORERFFRMMTFETIYME T [HFEFeMl Ly
DEFHRDIET, FHRMEEIT72

SAM L, 24RO [BRIFEFAMAB] 37 0% (<7 o@FEs) BLU [EEREL] ORKESEY %
SA Bl & L. RAOTE & GRS 1 5 OWCHEHER T OBEHIRIRICIET W TRA TV B, 22 Tl SA DT &1k,
SA Lo/, SAILLLhdorzSE SAUAMETEY) TREFRIIDOWT, 2HERTHRE EHRS LWL 34
BTBORSEFE PR E IR Lz, £7 %45 L SA & SA DS o BRI oEA, 2007, 2008, 2009,
2011 4EHE IS B VT, 2R TR L ZYE Q011 FIEIX3ERTH) THEALTWAE I A hrd, TI T 2H#
THORSEFETYME 2R QO ERATEISERTR) ORMFEFOHEOERRAIZOWT, SA L SA 4
D2HOFHBEOEOREFTo7-L 2 A, t(151) =2588 (p<0.05) &4l 5%KETHERESRLNLL, 2O
BRIE. SAL LCOBBNET I AOEEIREEATHEREBRT B LLTHTH 5, V
LAaL, BLIcHL T, #2ome s ARt 2ma s L dTiETH L, SAIZRFEFENLLEATVEAN
FORTLIHIF LOTHMERLES, THIWA, SAIZHR S do 28 E L o SA BHIE L ORFFEETHE
DEORL . BHEOEBHRETRTOTHE LR, BICHHSERLTWAZELBRTEL1NLTH D, WiEE
HBREBALOE, BEETEL, NRELIFEORB L OB RIL CALLENDH L EEBDILS,

7. BROLLEERFEREFTEEEBLT
DAL TRL T BSEEIIF L. L0 L) RRBFEFNHFFEVELE LIlonTid, (0T 7u—
FRDHBHEEZLNE, FROEOHFC, FAPRBLAEEL W) FER, SA5NBEOFCIE, T(AH—-V Fy
I ATHDLERDLNE, TOWEBICHTLIONERIL. KOLJLTEHOND,
1) BT COEEHEME. (37 o@EE]l [~y oEEl FHhEE (- 20). BTEE (72-200)
MDY, ETORHMBHOZFELOWTEOHRERE> T b, FLbLHEAEMIEL Twa T &A%
n7ze
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&7 SADEBHR

BRI
AEL | 2ERTHE R =iy
EHEek| 33 4.602 4513 - 0.089
SA 8 4.660 4.669 0.009
2007 £ EERA
SA Lot 25 4,584 4.463 -0.121
= 0.076 0.206 0.130
el | 37 4.784 4.514 —-0.270
N SA 8 5.023 4.884 -0.139
2008 4E IR
SA bigk 29 4.717 4412 —-0.305
P 0.306 0.472 0.166
i ek | 34 4.790 4.628 ~0.162
SA 8 4,993 4.902 —0.091
2009 EEFFIRE
SA Ligt 26 4,728 4.544 -0.184
%= 0.265 0.358 0.093
BmELt| 26 4.852 4.713 -0.139
SA 4 5.129 4.990 ~0.139
2010 £ R
SA Lot 22 4.802 4.663 -0.139
= 0.327 0.327 0.000
3EMRT
fEwiE etk 23 5.020 4.951 -0.069
SA 10 5.151 5.110 —0.041
2011 EEEFIRA
SA Wt 13 4919 4.828 -0.091
% 0.232 0.282 0.050 °

2) WHEMOBRERUCEHECHREE. T2 7 oRFEE]l T2 oBEFE] TREFRIIBVW T 2010 EENfiL
2011 RIS CARELSER L Tl vy, fEo T, M OBEDRIT. BH, FEOL AN FEEMNb Tl L

HR5bo
3) B nBE N Ra ASREET A M. [ 37 oiEE] TEIAh e <7 migis] ciiFlse
Vi,

4) WEEHESTIFEET AL b (SA) OB HEESEO P THRENII LR L.

Fx OFYE Tk, A BICTBICHE L/CHEEE., M7 7 A, SAORHBALREICEY, B2 FATO "8
WLNLVOEE LT FATO "BRERROEEADOTF YR N OFESA—ERETRE o/, 512,
BIREIZRIRE LT, B EELTL8ETVAY U b (SA) OESLESEFEOFTHAMIIER L. 2h
53, FHEHOMBRLERTE., HES0T T4 7 - S v U BEFOEREECLEREO LAIIFSL
LERLLFURNLEZA 5, DESS, R40RAL, BCROEV 2 - VEB LB TRALTWEEEZS
MBS, BORTIE, BEZ TAL LTEMTLA LY, BEAEFRRILE SO THFZEBL TV L0 L, e
BOLWEBECTEMORET FFAR LR L4 TE L S,

—ENHFEE LIFTEVEA, EEICHURE LURTRERIEIZE(H L, 7. BEFEROFENLER L W
IMHHLRIEED, BEOHEFOEIETHL, HRL, BUBBEREFLEBSILTVI0TERL, HET
HEORBEHRICLDEMFHNEECLARVE VI RFLTEDL, BV 2L, Ko dEFENNLEg S
WM EY, AROHECHDBFEOBR L MU FEONENRBIIEIE > T RnE V) I L TH B,

70, 2UEL O OBMEEN LEEDZTN LY 10%E < BETT RN ClErH 2 S o iFEF bl &b, 2010
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EENPOBA LTz e F— =2 (TEES) Ti. ¥¥IRMT B RBIEEOEIMEL Big L2 (REMR.

2011) Tk, EEBICEHS 2 hREEFO. 2L LMY ME LR ETHBANDHRIVNE VI LATRENI,
BEOREHMEREIHRFE TR EHRE LTVD I EHE0N, Frd, THEBOHEWRE LTS 000HK
REREHTALENDH D, e Ty FOFAERED TS ) BIT. A BEMTUERIIET 5. HEEGOGERE
HEFEOESE 2 HEHRL AN, TORETE, (REFLAE, 201D % ETHEREE LFTw o [HEERMEMH
E (FFE-FFRY)] 0L RHIEEENLFETRRVWLLEIOND, b)) 120K, BR, @ELLT
eT—Z VI DERER- P72 YA ELTHAL, TRUCESEHFATCHRFRELUETT A L0 oML
Yo (HE. 2007) OB NN F25 A0FHMILTHD, TRORERHEIIER B R LEHFETEK
FTDH)FTETIERMEBAFTL TV ALV,

w

1) AVEEH WA~9A) M. BAHksll 10B~3A8) ME*RLTw5,

2) MHHKERMOEEIZEY 2 VHEBE [#A] T2BORELMEIIRLEEILND,

3) B 1A B) [HEESEA - B OB TORIEENBRIEL 5720, FEOHSEHAHIZIOVWT, £
ROETIZL DEICEELEMEBR L ALV,

4) TN H B LU T NE E VI FRERICL H DA FIRTUSILT 2 EFRREFIGEY, EEFMT >
e b TG, PSR E L BIREE TR, AUKE THSEOTEMIE L2 0 B2 b,

5) MEHELEISE LoD, 300 AEL DFEEEIDELTL 12— A 100 ATERPANHEBELEIEVE
vz, BTE. BRR-ATHA,L, BRESANEGE THAHBRBRATAIBLLVWEEX L PLTH A,
5 2A%FELT, ALY SANTHRLEEER 2 HET AR, EESE 252 L, REORHEN
FHILKERBTAIELBHR LYol RIFEOSHARTHS [ 7 uFHEFEE | & <7 oigEsE
Bl ToOrIAFFEFEST AL, [3 7 OFHEHEE] Tk, B0 LERMERE NHEE5AF Bl LA
30%%a— A& L., BHEFFEEFECEBNMIQLOD 2 I AIFITTVS, IHIIH L, [v7 offiEs
WY T, B0 2 FRLEFE T3 08FEE] ORI 30%%a—ADL L. B EQLBOILFIT T A,
VAR S 24107 ) IBEATSIENT 7 B 1S DR T, BIREEASS VAR & | RV OREICFEN 2 LS AT
CEBENHE R D, SO THI— A% 2B 3 29— RS E LTV B,

6) 1 1o0MEE LT, HRTIRHMEFOPRWERE R EOMEIHELVEWIHRAL S5,

7) SAFERATIZEIL X D EHETEME L S AL I (N TE 2 2w A v F AT B,

8) TEES LCTHE L TV AHEMOMERFSHRHFRIL. (LEM. 2011) 2BRBIE2V. e 7= ¥ VMO R
CTd A FEBIEML Ui 79 7HER DL E LEREE Lo TH Y ShEEinis ), B0 ELEFT
TAHEALEFATEETLAD L2VE ) RBEERERAL TV,

9) THHEERE - EHHIEE] 3. WRESREEDS 5 WL ERTEFBTEE =1, #As=0. [EECHEE] &,
FERIEE =1, 2R =0, T o ¥ —FMBAR] 3ty —BHE=1. Zhlst=0, [—HAK] K%
ABt=1, TNYIN=012L o THT T —mir%iTv, [HH] Batk=1, HHE=0TsH 5,

10) 2010 EASBEO—MISHEA Lz e T — =0 72T H5W (REM. 2011) T, e 7—=> 7idPLUED
B IEWES, TREBICEP EMBIZSIED TRV LR L, AETE, HEOITBERTTHH
FHEEMN, EOLWOEEIIHLTHU» D RS,

11) EEERETHVWL ATV S EMETETFMIE, S=6. A=5, B=4, C=3, D=2, E=1 % 45 HEnHf B
FLTREIEML., BEHERKCHRLAETH S,

12) £#EOFMGZ S=6. A=5, B=4 & LTRET L. HBHCH - - FHEI 5 D bosE, &b 2010 £ SA
FC MEEREL] 2BALTOEY, 1ERBEDOY 24 FAAKEL R VBERD, 2011 EEPHITEL
Rl ol Al B ‘
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Benesse HEMRMEL ¥ —F 2009 [KEton CHEFERRETREEMENE]. #6515

Butler, J. S., Finegan, T. A. and Siegfried, J. J. 1998 Does more calculus improve student learning in intermediate micro-
and macroeconomic theory? Journal of Applied Econometrics, 13, 185-202.

FEBREE 2011 (720747 9~ FCREBENEETLION-BER TFEROSERFFRE, LA Z

- TaERTE] ﬁf“"‘

BEHEE - BAREE - HEER 2011 [BEFOBBICHTHEFTOYR o bu— VBT 7o—-FI12 X
Bl & ?flnﬁ?iﬁj FRestEcl. 459 %, 25, 301-319 Il

R - BRSOk - BRI 2010 re 7=y T OEITRII T B [y niEEFEG ] 2B
VB YEERFRE ] TICT R 7TEEmgE] & 14 %, 16-21 1.

Li, M. and Tobias, J. L. 2006 Calculus attainment and grades received in intermediate economic theory, Journal of Applied
Econometrics, 21, 893-896. ’

WEE— 2007 (72747 7—=v7EAOEBRNRE] [RHBERENE] £7%. 260-287 H.

EEE— 2011 [T2747 95— ho0OREHRMI. WERRE [T/ 7479 =2 FThREFEENR
ETo600] HEE. p.251-273. i

HEE— - BHEE - BEERLS 2010 [SPSSIZ X5 SERMT] 4+ — stk

REFFIARS 2011 [REHF - FEXBREEREE RERFEET 0772 [EERBEF BT 8ENF
B} (http://www.las.osakafu-u.ac.jp/math-all/indexhtml #7272 2012468 A 29 H).
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