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The Learning Effects of a Student-
Constructed Tests Learning Activity

Fu-Yun Yu, Chia-Ling Su
Abstract

While the learning potential of student-constructed tests (SCT) for the promotion
of knowledge integration and elaboration has been suggested, its learning effects
warrant further empirical examination. A single-group pretest-posttest experimental
research design was adopted to examine if the performance of students exposed to
the SCT condition was enhanced, while a control-group pretest-posttest experimental
research design was used to examine the comparative effects of SCT and student-
generated questions (SQG) on science learning. An online learning system was adopted
to support the associated activities involved in the respective groups. The results from
the paired t-tests found significant differences in student attitudes toward science and
science learning motivation. Yet, no significant differences were found in student use of
cognitive and metacognitive strategies. Furthermore, SCT induced the majority of the
participants into self-regulatory behavior. Finally, the results from the ANCOVA found
no significant differences in any of the examined variables between the SQG and SCT
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groups. Suggestions for instructional implementations and future study are provided.

Keywords: test construction, online learning system, student-generated
questions, learning effects, learning strategy
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HAT - B4R HERR S E2ER N C R L BRI REE - R
HEREEEEMS  FERFEHE - MEREGLER - EHEEEA - B X
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B o BEEME @ Al CEEARET - Rt MR AR mfErh et
VEE SO BIREAN - DLsRES N B R DL B 88 Gk < SE A I - PLPRAEFERE (R
AEREER  RERERE R LRE A ERAE - 5 A HE H IFAR BN (AR
FIEREEZ) - Irefe SRRk B BRI - PR e
TR TS o DU LS IE MM T B AR - PRI AN - BRI IRIE
# (NBEEHEANEEMSEEREE EEMooKGEE  BEEERGHE
Itk EHENIEFZ RS - EEBIEENE) DUHRREE) (RS2 EHE
i BB ARG B © (EHE HEAGE - SR DU A —E R A= H
NP Z PR R 5 ) B ke 85 g ERVRERTE - EE S &
e LU GREARPERE ST - LR YITE B ERE SR B SR 5 5 2 HL R FE Bl A [F) 5 YR8
FNEEIRELREAITRNS - DIETTATE] ~ Beift » (B0 B Ri i SoRms aFHEE - Se i 251
BRI AR E ZAGTEGERE - B0 : RiERATRENFEREERK T EE



000 O O http:// www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

TEE A4 BAXBEEHNEYRROPE 7

#HENEEM SRS , 2R - BAEE ARG (E R EEEE | HEE
RHYERE TR (ANAERE - BERE - KA EANFEEP O TR EE ) -

ZEACREER T FREAENEENRES - RIBCAI R - HISH)
JEEH A RSN H2ER  MSHREEETESE (TEE - &0t -
2013 5 Yu & Su, 2013) - HUAHFFE BRI ERE AT SR A AR AN BLAR SRR R RE I FE AR IE

SO o RN - AWFFEE R TG R &R - B 2 B R BN R AL 8 HI B R 3 R A oR
WS {5 FH AT B R 22 B T 2RISR B - (BT OR AR B A= Sk HE - JREI 2 Bl
BEE S AR B A B L B R A RN (50 FH G B TR AR AR A -

HIL - B RERF G AR ETEIAS R R E R N — 2 HEE - &
AR - B STEHERENE S - AR S SRR/ A FEREE - i
SR A P B R B2 A T Piaget Fag Y E B2 E -8 (concrete operational stage )
EfH IR IR R BB B Y sl ACER B E T8 - Py LB EHERTERIREST - A&
M ASERN 2GEEEA (formal operational stage ) SE&#EEAIMEE (5|HRER -
1996 ) - f2LA - WFFREEERy - I REEATREENB/NEEN S - R T R/tE
0 25 IRF FETERL (O T B S A B RO S B RS - IR B i B SR T TE 22
B REA: (FTEE - 8755485 0 2013 5 Yu & Su, 2013) - FESHMR SR e EE
BYEIT R EAE - o A BT O REEU LS O EDEFE R - T ATREA
ISR EEEREEZER AN SRR IR RIS - HE L - 2884
RAGER R SGRETEE - MEr] B ERRAEFRERRE - R A 2456
BEHEAEME @ BREMEES £ ERFENEFHRER SR DU ER
oE H A FARE R © 38 225 R B2 AR HVEAH Y FE B B (AR P 1 e RE - (RIZ8
K AR B L EGEE - KA RE S AR AR R - MAE AR UE
FEHAR R A B B2 A R RE RS P HL BRI B 1 3 S A SR M S P Y R TH RS SR

HE - RAEEREG G i SEENC R LIRS, - 3%
REAE DU AT E T 5o AT B8 A R R R BERE - 7R AR R T R B R
NEREEEE - AR AR - DERENEER SN ZGETT
JTUEZHABRE G - fiEHETRE - 2AEERUENEARIEENE HiME W {E
BT HESEEENEE - K BE-RASEEE R EM R RERTEE
A BB E R S T RERRA R B AN F B Y (A08AREvs. & ~ KK vs i =
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Rig) - FMATREEREAE R R SEBENNSE) - IR « M E AR5
REJIZROVTHIAE Y - 8500 - AWFEATEREEE A /7= - AT RERIE UM i
AN —7E B 5o B s BRI Z IR - oRREE G 2 H T REE0T 8 1%
LR~ R R GG TR R R - M A RE s B S B TH IR S B R -

HEZ » MEBEENBRRIFAGZ - HFERREZ R RMAKN - A&
G~ WER R - DRI AR B E R B (5558 » 1996) - Tobin
(1993) JRadky » FEIEHRAYE 4 2 DAEE HIGR K IR g ~ s MGk e is - B2
HhEARE IR - L E AR E R - FRER RS ER T -
It A REREE CERRET (TEE - #8552 » 2013 : Yu & Su, 2013) [E#H
P R R R A T A (BB By (BRAREEE) AIHE
IR - M DUVEE IR B 8 e B BT S B R M M T R E R R
DIFEAH BEAHE - SIRATICZ G - BRT RERFTRITSEAT AT REFR (LAY &
B L - FRRRMSHE Y22 - FEATEIRNMEN 2 H LR ER - B EAR
HURR = BRI - S EEA RSB RIP UE BB RIIERR - EA rIRERRH LR
BELA I P SORBAR B FIB S B B Y S TR A B R B R R R
T3 BAN I FE R A 1 B PR R 78 o LA AR N B 1R B 0 1 SR b AT IR BRI
%o
(=) REREFRUMBRMNAEEZHBREHFHRIFEFIFEE IR

RIFFERBL - KONHERGHEERE R - 2HEBEEEHAREE RS
BEIAIIRATUSE B8 - HIERIBE E8E - el e EmEa
TEERANIEREY - LIRS SR A AT R4 AR B 9T - R4 SR
IS EFIERIRE e R E G RE A FBh =R (IRE#% » 2008 ; Rosenshine
et al., 1996; Wilson, 2004; Wong, 1985; Yu & Liu, 2005) - fl#1 : Akay&iBoz
(2010) FRERERE 7 B ERE BRI R Y 2RI RE R Bl 5 BOWREDCRB Y - 77
s s Bl - AR E HETEEN R - BAERPREERIEERE T K B TR R R
EAAYIEREL § lEE (2005) HREEEAEHEE SN B/ R B R R B Tt
FEINEE - B AR B A R B B R R T B (R A A

KGR TR BTG E) - NMEsRER 2 B2 R BB R N (E A G R 2
HES - ETHEEAEMINEE BERE - ERAEEALT - BIEAA
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AL A\ AR VSRR RRIRS S INE— PRSI EEERE AAEHE (& R
NEBWEET « Bl thES) BTGB E - EBTEREEE - &
E AR EE D RS 2 B A RS  JE DR R 22 3 E s  E e L
ELEMERRSK - FE MR e e A -

H—HE - H RS E BRI - 2R BN EE BT EN
B RGHE - HRE RN B 2 B A RS2 (Pintrich, 1995, 2000,
2004) - X - Wigfield2Eccles (2000) ¥f5H » TIEEEMBIFE HET 2R
%o 55 BEEFHED®CERNGE - BEEBEESHRE SFERESZIE
MG - AR BRI EE DU 28 AT - Aite 2 s e
EE R E I e E E B 0 PR B v BRI R S
& (MR AN ARt ELER  Sepcl=l « A IEMEE A EMME MEs) - |
HIGHEEEHGE . - BEMREABRSRNERZHE - BRWREE LZE
%~ BEESEHE N A TE MRS R B A e 2 (HEE SR~ BB E
G ELE A G TR SRR - TR AT S B E (R R R Bl 22 E))
PERIREE B BRI R -

(=) KERBERRBRESHBENBENKIEEREITH

Ryt ezl AR REETRERNEERE G ATREY » BEREH
BRI - o e S LRI (2R A FET A0 - WIAWFZETEI - s R
WL EEE (JUEEE) BERSHBHEBERLE - HIEKHEE (64.47~
81.58% ) B E M G E HHALHARIEE E A S H B R IEET HIlvE - (£F
VBB (7.89%) RECZFESEE SR E2E T AN -

RETEEWEEBKE  EASEBEIEHLET @ B ERLHEBEHT
RV 88T BB MERE ) iRATT BB RS - A5G S B AR
AR E R, (#TE2 0 81.58% )  HIFREIE  BRBHEEENE (GEHE9
76.32% ) ; HZIRENEERIERANS (GETHE6 » 69.74% ; ;EIH3 » 64.47%) -
DR A= 1 B BR B AR A N A B R SEY) (758 » 65.79% ) 55 - LN » 3E&
EEEIEEINRESUR AT TR ) WHIRNS (WEIEA ¢ IR EE AR B R
A BIFEGETEEHEEARRIE RN, - 77.63% ; 5#IH10 : KRB EELTEEH
SRHRF R R B N T » 48.68% ) ~ T AH#AK , RRAITRES (:2IE5 « BEHEH O
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R R EEMANA » 72.37%) - DA TRE ) RExFEAIRIBASER TR (W15EHE
71 FEREREE - g REPLEFRAN BT DA EEH - 76.32% 5 #IHLL © &
thir g £ R ENE AR B H CHETEENSERAY /71 - 73.68%) -

o2 AR (RbERg X EF N ER R E CHEEH)
SERCHY TR ) NHVALEEI R - & T AN SEERERINEN] S - A4
IR LS B A I = A RS R B R B SR R SRS AT Ry nfl] o S SRS AR BRI e ~
AR~ P - BN - BEIAEECEEERD (WIETHLL-7 ¢ SRR E A T Y E
BE G HECREE BLEE HEIRE H 69.64% ; 3HEIH11-4 © Setliy EHERY NG - MR
FCHR 0 60.71% ; HEIH11-2 : A DUHERIRL T8 R 2K » 57.14% ) ~ ZHEEAESE
& (GIH11-6 - 48.21% ) - DARIZRERES ERDEEEEHIEF (#H11-8
41.07%) % "HARK ) SEHITRNE o PRELERAITRISMHRARITT R AN © St
H (Z#IH11-1 - 51.79%) By " &JFEH |, (active control of the various resources )
1Tk » $FIEETE ~ BROTRERCE L SERY T 3KBh o Chelp-seeking ) 17/ (#EIH
11-3 ~ 11-5~ 11-9) » DARHEH /70 B0bf DUR HERE B R By T U8 AR IR#S
(changing task conditions) 17/ (IH11-10) - Hrf o fEREOH AT B B0 i
WA B MBS (GEIH11-7) - 22 RIEHNTE RS B R R 8 E
EERBEHNITE - X EEZEEGRIKETR - 2R ERFAREA - &
HENREE EER & Bt & A\ 8 M TR AEEZE (von Glasersfeld,
1989) - INRFE H PR EEE B B AR ER A T RO R E - EREE S (2
BEETHIERE OB - JNTEIRSORIIERRE ST - 1A FlE e 22 2T R rI kS

FH EATED - SRS EIEEE A 5 AR SR T RIS - pEEL (B4 TIF
BT HSREEE(EAIBTRIRE SR TAGAG R - ST EIRE A B % 35 28 1 R 5 FH BT
R B RS M TE) » DR R LS i A2 B st E b - H - 2
EHER AR A7 B A B R B 2 E R R I A B LR IR - EEGHEE
BHEHEEEER - HEZ » BALREE LAAFR g EEENEE TE
BB AR (ST, BB ARERET - g B IREERAA A R U ZR HEH
9. A L EHARRIFE L ELIEER ~ E ) - MIRUAE—E B CEINR
TRVEEIFME - AIEREBEHTHIERNER - Gl - AEREIEEEHEE
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BEEEERTREA LA ES] - THARENE R L ST - B
EERSENTEHE RSN - &R R KRB AR ATER 22
B& B Ry E SR A -

=\ BEHERSEHEREMETRHENHE A KRS
B2RA (BEM - BAREBRIER) RES (BH
REBB BN ) ZERILE

SRR E B R B SR E R E R AR RS (TEE - &
787 0 2013 5 Yu & Su, 2013) + ARHWFFEHHAE— MR A I B H i S SRBE B S S
PORAVERA: HESRNS B 5 B E B ok - DA BEER A R 5 — i T =0
# - 5 2REBEEAVFIRFIIDUR B IR - FEEHd - 25 TeER
B4 B E SN S e e s TR B E L 2R B A S X S &
EEHsRE - DUERCE B R B - B EEIEE R -

BTG R T - SR B 2R A S B A 22 AR AR TR RS E |
B ARG EREARGEEN S NEHR G R EAERE
B o R = RAURAIM e R IR " SIS E R E RS [ ERE
HIREHEIEEE R IE - B BN A RSB E | 23 -

P A TR A B AR B AR - BRTAIRTATM - ATREIRIR AR E
B2 LN TR E AN A EMEEZIN - S—Er e R E R A
WFERTERHBIIITE LR - 5% - O - BARIMKE Rt e G e s
K70 (BIRSIEE) 5 WHZEAIERLAIEL R A0 HIRNS « BRI EHER
B A RTE T BENE R S 53 - RAIERSUE (ceiling effect) RIRENFIFHRIZE 2
#¥r (Randolph, 2007 ) -

HEARTIRH R E BRI E AR fREKE - SR E A HERT RIS B
FHE BRI B S R R -
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WE ~ i s
—  AHRNERMRNB 2 2H

1C 47 SR IR SIS0 A B2 A4 HIRE SR N EmAE 2 fl sk s B H 5 E ] LD
EEAHE BB G B E R - (Al E — 20 B A SR A RS B 2 AR R 2 i
B E AR A RN - BARG R ERE T A T
FUURIRER 12 AU — RO AU AR S A HRE R IR I 50 - AW R IR IR T2 =B AR 52 82

(2013) ~ YuliSu (2013) FSLaiFFe#H (24 A E B AR ECRTIERAYRE
71 B R EFREH AR S - B it B2 EEE) - 25
TR DN B PR EE T R E B Z RV IE AR (7 - TR HEE - 12
HELEH R BB EEARIGETHERIE - [ > ZRE(LIIE T AR
FEERE 268 A Uk OB AR S 17 ] BERS 5 TR B e T BB PR AV RIRE - A2
B Lt FE e R ERR AN A GREI U RIS - UK iR rI B2 21T Ry it AE
YR 2 B N ERSRIEAE - 18t - ML RS E A B (R E AR
TEEET & FERE B BIR RN - REE AT - R FERE TR LA Bl B t-test sy
Mg - AR ERER B NS TR B A2 A HGEERRES - B2 S
BIRER A TR TR S R R B R BB - N SRR B IR SR R T R
TEENRR - PLoh - FEEEAT « RIUVEE B FE i R DU B BTG R - AB5E
SRR A S G A B AR HE BATE ARE B I EOR - RIS
B EERAAT SRR E R HEN S P AT G

= RERMEEE

AHgEdr - AN FIREL A 2 BB A AR T SRR 0 B E T SR A R D R B
AAGEERD - WHIATL - a2 A TR IR EARET
W RREHEA G E TR B R EY R akarE R R EEREST » JLA -
PGERYIENH ARHZERETT » IRAIRERW R YR B 32 Rk e B 1% - sl A~ BB
Bt - MEE DRGSR E n] MBS HNE - HHSAHCREENEE Yt
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HN Al T B B2 R RIEOE P A R R RO - AR e RS o P =0E
T2 8, - R E BB R T EEREEZ g T TR ENE
HHHE -

B OFCABEEWRRESR > SAHEREEEEEEAR - B4
ARV R B g R B AR U R G O E I - RIS E L (Bugg &
McDaniel, 2012) - 2tLifam - EFEARAKHIFEERR 7 I 2SR BT ey o
20 > DI [ AEAS « BEE 22 0CEASF G sUETT 04T - DABR AR ER A HHREAE 3
FAER A A i B R A [ R U3 R B DUR G H R MRS ~ PR B
Tt R MENE BRI R R B2 SN » IR ] HE—20 b H 2 B B P 7 R B8 R K
HIRH & R T AT

ik o FEIEMRE N LEREHRNS H - HERBHARRE - gE1E 6
AR BRACK —EERR MK - BRI BRI B E TS
B AR R B R R T A R R - R E R SR ER SR T
TR (AR 2EREGT - B EHM R ANER 2 PE% ) rIRES RS2 E st el i
R EE AN FR R - ARE CEEAGRIMET e MR 2R - LG HE
I (RS B AL R A B B R -

B RFF R R hay (EREALREBEAL T A% EE - H
253 M 2R 2 5 0 3 E 4 5F ¢ NSC102-2511-S-006-003-MY3) -

DOI: 10.3966/102887082015066102003

225 300K

TEE - #zsc (2013 10H) - BLIRREESBERNNEBREMAIT - &
SRR & - BHEWMEHREHHER - E

[Yu, F.-Y., & Su, C.-L. (2013, October). The design, development and preliminary evaluation
of an online student-generated tests learning system. Paper presented at the 2013 Taiwan
Academic Network Conference, Ministry of Education, Taichung, Taiwan.]

ARHIEN (2002) - ZEfEEFAGGR S BERHEAR RIES - BNESSE (R - B
&R ERERERBERA—20024F (H208-214) - #Hribri : EH -
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[Chu, T.-K. (2002). Implications of constructionism for instruction and research on instruction.
In J.-Y. Jan (Ed.), Learning science in the schools: Research reforming practice (pp. 208-
214). New Taipei, Taiwan: Cheng Chung Book.]

KME (1992) -« #rlie » BPkEL - BB ERNVAERM - AENKEER - 27 15-
20 -

[Chu, H.-C. (1992). New concept, new challenge-constructionism approach to an instructional
system. Instructional Technology & Media, 2, 15-20.]

REE (2011) - HERIRRERSTSE - ARURIBREREZESTIE (=) - 26 - LB -

[Yu, M.-N. (2011). Educational testing and assessment (3rd ed.). Taipei, Taiwan: Psychological.]

GREERL (2002) - (e RELEEAMRIVBEESENE - BNELSE (k) BB
o IERERENEMEA—2002F (H190-207) - Frdkifi ¢ EH -

[Wu, P.-C. (1996). From variation and selection constructionism perspectives to examine
alternative assessment. In J.-Y. Jan (Ed.), Learning science in the schools: Research
reforming practice (pp. 190-207). New Taipei, Taiwan: Cheng Chung Book.]

HEERE (2002) - {EBEERGIESEBHEBMMTE (REMRZALHS) - B1Z
HRINAE - ERRT -
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tRIGEE (1996) - DIEMEEFR BRI BERET - REZZFM#EER (£HF)

FEBEROPE, HESERTM (H6-17) - 2 - BILZH AR -

[Hsu, C.-L. (1996). Constructionism-based instructional design. In National Taichung University
of Education (Ed.), Proceedings of constructionism instruction (pp. 6-17). Taichung,
Taiwan: National Taichung University of Education.]

sREM (2008) - BEMBHERE/NRESNHBENWOFE ORI 5
) o BTZRRIIRER - BT o

[Chang, Y.-L. (2008). The effects of online question-generation on elementary students’ learning
in English (Unpublished master’s thesis). National Cheng Kung University, Tainan,
Taiwan.]

SREEL (1996) - HENEE - 2] - B -

[Chang, C.-S. (1996). Educational psychology. Taipei, Taiwan: Dong Hua.]

SRIFE (1995) - (FHARE LS 2 BBEHE 314 -
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[Chang, J.-K. (1995). What is constructivism? Constructivism and Teaching, 3, 1-4.]
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FEIAR ~ MBI (2001) - B2 H HGREEEE B R 2 A S HA(E ~ RUEDESE - RIRRE
FU-48 (1) - 141

[Cherng, B.-L., & Lin, C.-S. (2001). The development of self-regulated learning inventory for
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