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Abstract

The purposes of this study were to develop and investigate the quality of the modified essay
questions for measuring mathematics problem solving ability, to assess the quality an analytic scoring
rubric and directive feedback, and to compare mathematics problem solving ability development of
students in different mathematics ability levels obtaining directive feedback from the modified essay
questions for measuring mathematics problem solving ability. The samples were 60 students in the
eighth grade determined by using G¥POWER program in the case of moderate effect size .50 at 95%
confidence level. The research instruments were the modified essay questions for measuring
mathematics problem solving ability, the analytic scoring rubric and the directive feedback. The data
were analyzed using Cronbach’s Alpha Coefficient, Pearson’s Product Moment Correlation Coefficient
and repeated measures ANOVA. The findings were as follows: (1) Each modified essay question for
measuring mathematics problem solving ability consisted of 3 events, i.e., number, length and time. The
developed analytic scoring rubric and the directive feedback consisted of 3 elements, i.e., formulating,
employing and interpreting. (2) The situations and questions in the modified essay questions for
measuring mathematics problem solving ability were consistent with the behavioral indicators and
problem solving steps (with the IOC values between .6 to 1.0). The difficulty of the events were
relatively easy (.43 to .69). The events had good discrimination power (.36 to .49). The reliability of the
situations was high (.826 to .923). The analytic scoring rubric and the directive feedback were consistent
with all of the components in the scoring rubric (with the I0C values between .6 to 1.0). In addition,
intra rater reliability was between .875 to .990 and inter rater reliability was .960 to .984. (3) The
students had the highest mathematics problem solving ability development in the third interval.
Students obtaining the directive feedback had higher mathematics problem solving ability development
than those who did not obtain the directive feedback. The mathematics problem solving ability
development of students in the different mathematics ability levels obtaining directive feedback was
not significantly different at the .05 level.
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2.2 HANFIATIERAIAILEN AISIWIATILLN LazauissreaLuUauSatuUsEynd Ta
ANansalunsuileynmisadinaans

wnnsalluiuuaouatudl 1 TAeuensening 43 - 60 ASIIATILUN

g .36 - .49 waneidanuendeliunauazdkungaeunelile wsnsallusuuaeuadu
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7 2 war 3 feenusnlndlAssiudedasening 61 - .69 AIEWIAsMUNTEWING 41 — 49
wanadAeudshewazIwungaeula dumuifissemuuaovatufl 1, 2 uay 3 wiiu
826, 920 war 923 sudu uansIfianuissgauariinnunaduanlunsin
2.3 andieslunisasializuuy
AnufleslunsnTIalvinsuuuYensIvnufed (intra rater reliability) wazAdny

Weslunsnaldaguuuseninegnsie 2 A (inter rater reliability) wuin Andudssdnd

'
v aad

anduiusveufieiduvesasuuuideddgnisadnniedu 01 yawenisal  IeefAeglugae

[

875 -.990 agUladuuuasudntauszendinninuaiusatunisuidayminiiadinenansnngianie
naEin1sa bRz uLLUUTAT Iz o AigdeaunTuliaululsdelunsanaldasuuy lne
AZUUUNIAINNITNTIIAULALIMAIUAT AT AT LT LIAINN1TATIAMEERTIIra1eAUliA IndLALS

M LAAIDANUALEUAIIIUNITATIVMALLUL  HANISHATITVLEAIAIANGTIN 3 way 4

M5 3 ANUTIBUNIINTIIIAATIULTDIERTIIAULALY

adu WAn15el adedl 1 adsdl 2 0
M SD M SD
1 1 7.65 3.61 7.72 3.54 .980%*
2 10.53 411 10.43 4.12 .990**
3 11.97 3.50 12.18 3.47 979
2 1 12.55 3.89 12.18 3.97 967**
2 13.05 4.11 12.83 4.22 .984**
3 12.62 3.84 1291 4.06 875%*
3 1 14.33 3.72 14.21 3.85 .986**
2 13.68 3.46 13.62 3.58 .986**
3 13.67 3.70 13.62 3.73 .988**
**p < 01
M519 4 eaniedlumsnseliinzuuuseingnsn 2 au

adu wignIsed fasionuil 1 fpsrenuil 2 ,
M SD M SD i
1 1 7.65 3.61 7.60 3.75 .969%*
2 10.53 411 10.53 4.18 .981%*
3 11.97 3.50 11.96 3.58 .962%*
2 1 12.55 3.89 12.36 397 984**
2 13.05 4.11 12.84 4.25 .981**
3 12.62 3.84 12.43 3.94 .982%*
3 1 14.33 3.72 13.96 3.87 9607
2 13.68 3.46 13.42 3.61 971**
3 13.67 3.70 13.37 3.73 977
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*0 < 01

Aeudl 3 wan1siTsufisuiaInsauawsalunsuitymeadaaanives SniFoudis
AmENsIIIAdamansuanasiuiiléFunislideyadeundunuutiuusiianisuiulgenin
wuusaudnteuszanddnauamnsalunmsuitymnieadinaans
3.1 HansUTBINMAT kUM SduinsSyosinG e

ATLULTANNSAMSgegaRe 96.43 ALUL UAYAAARD -50.00 AZUUL LA
Thiduinddniouuauiliazuuutosasninadusn Suilddasuuuiauinsduivsioay
AzuuuTANsAmSlaAsYesszeil 3 Trgefiande 37.92 azuuu sesasnidunzuuuede
vosszeydl 1 uar 2 Ao 27.41 uwpy 12.83 ezuuu  eudidu uenandfmuininGeuiia
Aruaasavsadnaansuanatuildsudeyadoundunuutuunitensusuuwisiadoaziun

Waunsduinsaininguildlasudeyadeunduns 3 sser dwandlunini 3

Cal watc Marg ri bdmncafazas Cil wazie Mg ri ke afazas Ll wasie Mty ri basncofazacs

¢

ol mb Kag e
TR R LT
o b g

AN 3 ANRAYATLUUNAUINITAUNNSN 3 SEer U99UNBeUNIAINNEIUISNINANAAIANS

g9 wnane uagsn muaey

3.2 HANITILATIZRAMNLUTUTIUANRAYUDIAZLUUNM U NI THUANSANEIL S0 TUNNS
widgymmeadinenansvestinieunlasuteyadeunduiuudiuginon1suiuuss
HAN1TILATIERANULUIUTIULUUTATT (repeated measures ANOVA) 983ALa8e

AzRULTAIINTENInSvesintey nudtdnleundanuaiunsaniadinaansgaazuiunans

'
o w aad

fARduazhuuimuINsdNimsve 3 ssegliunndeiuegdidudfynisadansedu 01 (nquge

F =3518, Sig. =.087 waznquirunaia F = 3.079, Sig. = .107) druindeuiifianuaunsanis

(%)

AUAAEANTINTANRAYAZLUUNAUINTIURNSTNY 3 Szer uanaenueglidsdAynsadanseau
05 (F = 6.706, Sig. = .024) LaWMTAUTILANUIN UNIFEUNLAINAUITANADIAFIAATA

C)

a a Y] v o & a' i a A o aad )
UANRAYALLUUNUINITAUNNTTE TN 3 Eﬁﬂﬂ'ﬂqigﬂzm 2 DY WUNUYANRAYNNERNTEAU .01
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wanedn dniseuniinnuaunsansedina1ansanlasudeyadoundukuutnugion1sUsuU s
ANAIUIN15A1IUEINITTUNITLATYRINANAFIAATTZUZE1IATU NA1IAD RAIUINITTZUIN

v A Y} v A = = W o ¢ a o a
WUUEDUAUUN 1 AUAUUN 3 USLLIaI NNy 2 dUANY S188g08nNRISIeaN 5-7

M5 5 Han1sndeuReuly Sphericity U99ANLABUBIAZLUUNMUINTAUNNS

TZAUAINAINITA Within Subjects Effect Mauchly’s W Approx. Chi-Square df Sig.
G INTERVAL 229 11.777 2 .003
J1unang INTERVAL .230 11.761 2 .003
G‘h INTERVAL .229 11.802 2 .003

AN519 6 WANNTIATIZINANULANANTENINNANRALVDIALLUUNAUINTIUNNSNS 3 Teey

AINTZAUANUEINTONNAAANERS

JEAUAINEINNA  Source Type IIl Sum df Mean F Sig.
of Squares Square

Gl INTERVAL Greenhouse-Geisser 4294.367 1.130 3801.747 3518 .087

J1unang INTERVAL Greenhouse-Geisser 2444.240 1.130 2163.294 3.079 .107

i INTERVAL Greenhouse-Geisser 5258.477 1.129 4657.133 6.706* .024

*p <.05

159 7 Wan1siUeuiiguAlaieeavenzkuuiansainsvesiniTeuLsar sEAy

ANATLNTONNAAAERNS

FEAUAMNEINTTO INTERVAL Mean Difference Std. Error Sig.
a9 seeedl 1 fluszesi 2 16.946 14.848 850
szazi 2 Auszesh 3 -29.180 10.471 064
syeghl 1 Ausvesdl 3 -12.234 6.009 217
Yrunans Seus?l 1 fAuseesd 2 -2.628 12.189 1.000
syeghl 2 Ausvedl 3 -17.698 6.141 054
szozil 1 Auszesh 3 -20.326 7.203 .060
i svegdl 1 Auszezd 2 21.879 12.135 315
szazil 2 Auszesh 3 -31.670%* 6.738 .003
sveghl 1 Ausvesdl 3 -9.791 6.526 503
*p < 01
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3.3 mamsiTsiUfduiusseuindimslideyadoundunuuiuusfionisusuussiused
ANENNsaIAdRFansTTden kLR A sEuTmS A A salunsuidamnisadnaans
Tusvosdigeiian (szoei 3)

HANITHATIENAMULUTUTINABNNE (two — way ANOVA) wudn Lifiufjdunius

[
v )

sewinedsnnslideyadeundunuuiuusifiensuiuussfussiuanuannsaneadnamansoeisdl
ﬁaﬁﬁﬁymaaﬁaﬁszﬁu 01 (F =.028, Sig. = .973) LLam'iﬂﬁfﬂL%Buﬁlﬁ%’ﬁ%mﬂﬁﬁﬁayjaE’J’auﬂé’u
LLUU%LLuzLﬁamiU%JUﬂqqLLazﬁizé’fummmmsammaﬁmmam%lmwmﬁ’u RwuINIALEINNTE
Tumsuitigmmsadamanslusvoziigeiian (szoedl 3) ldusndnedu Tasainnisiesizsinuin
sEAuANAINTaNsAdamansiuanmafulsifnadenzuuuianmsduindvesinGou dwms
ToyadounduuuuiuuniensusuusaduisnsiidemalviiniFeulinsuuuinunnisduivsasiian

A o v o A VM vy v o o & P o ~ o =
LQJ@LVlEJ‘Uﬂ‘U‘UﬂLiﬂumlﬂlﬂsum@%aﬂ@‘Uﬂa‘ULL‘U‘U“ﬁLLu%L‘W'E]ﬂ']iﬂi‘U‘UE\ﬁ']EJaSLBEJ@@QG]'ﬁ'N% 8

M3 8 HaMTIATIERU dNTUSTEnINIsNslvayadoundunuuBwusIiensUTuU ey
SEAUANUAIUITON AN ANEASNLADALLUUNAILINTEURNSALANNITOIUNNS

whdagmmeadinmanslussesiaanan (szeeh 3)

Source Type Ill Sum of Squares df Mean Square F Sig.
Corrected Model 8625.049 5 1725.010 2.702 .030
Intercept 86290.753 1 86290.753 135.144 .000
2% 8175.069 1 8175.069 12.803** .001
FEAUAMNAINTE 414.562 2 207.281 325 724
AB*eTAUANLEINTD 35.418 2 17.709 .028 973
Error 34479.417 54 638.508
Total 129395.219 60
Corrected Total 43104.466 59

R Squared = 0.200 (Adjusted R Squared = 0.125)

*p < 01

aAUsEHa

1. mMsvatuugeudnteUszanddnanuannsalunisudtdymniadinaans nuein1snsae

¥
v v [ =1

ThnzuuuwuuInsIzides  uwazdayadoundunuuduuzinanisuiuly

Y

wuuaeudntelssyndianiuaiuisalunisundyninieadamansnvauidu dmu
UniSeutudseunutn 2 29wiu 3 aduduuiudu wiazatuldwiuw 3 wensal  weiag
wgn1sallidedinnd 4 Y sauwuvaeu 1 atulidediniudiuiy 12 U8 FeEenndediuiuieg

Y93 Feletti (1980) 7ina331d1uiudeaiuvatiuuasusnteUssenadiininzaufoussun 5-35
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2. NMINTIRFIUAMNINYRIMUUFBURNEUITENAIRAUa s lun1suilynmneadinanans
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v U Aaa o =) = ! ! IS = 1 24 PN I o !
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HANIIATIVFBUAITBIUNITNTIATLUUYBIEATINAUGAETY 2 ATe (intra  rater

reliability) warAUieslun1nsIRlinzuuusEnIeEnTIa 2 Ay (inter rater reliability) wud
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