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Using SOLO Taxonomy to Explore the Levels of
Representation Models in Scientific Inquiry Activities:
An exploration based on 8" Grade Physics Fair

Jing-Ping Jong & Mei-Hung Chiu”

Models play a core role in science. Engaging students in science exhibitions is a way
to involve them in modeling activities similar to those practiced by scientists. This study
adopted the ex post facto method to investigate the types and hierarchical levels of
modeling processes which were present in the scientific inquiry activities of eighth grade
students. The authors integrated a typology of models proposed by Boulter and Buckley
(2000) and Structure of the Observed Learning Outcome (SOLO) taxonomy by Biggs and
Collis (1982) to evaluate the typology of models used. The results revealed that (1) within
the same inquiry phase, students constructed different types of representational models,
including concrete, gestural, visual, verbal, and mathematical, each with a specific purpose.
In other phases they constructed the same types from models that are uni-structural to ones
that are extended and abstract. (2) Through various inquiry phases, the students gradually
understood the variables of the project they worked on in order to develop a variety of
corresponding representation models. Accordingly, school teachers are recommended to
provide a progression of inquiry-based science activities that emphasize on introducing
concrete and gestural representational models, forming visual and verbal models, and

constructing mathematical models.

Keywords: ex post facto method, modeling, science fair, SOLO taxonomy,
typology of model

* Jing-Ping Jong: Doctor, Graduate Institute of science Education, National Taiwan Normal
University
Mei-Hung Chiu: Professor, Graduate Institute of science Education, National Taiwan
Normal University
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FPIEEBER VR A A e T H E R ERIIRST - R DR e BT B2 T
FERE (e.g., ZLEEN » 2003 ; Blanchard et al., 2010 ; National Research Council [NRC],
2000 ) - 24 FES R 2 EE G IS 2 TR 2R R ERT - B2EERETE
eI 2 B B B4 S DA R GBS R U YU BT ARRY » f B S TR BLRE S bR (eI
M8 o AT H ARV BB TR0 25 E R R A Y R EUH A (e.g., Dunbar,
1995 ; Giere, 1988 ; Nersessian, 2002 ; Nersessian & Patton, 2009 ) B40{a[{F 2R = gt
B ERER A (e.g., Harrison & Treagust, 2000 ; Saari & Viiri, 2003 ; Schwarz et al.,
2009 ; Schwarz & White, 2005 ; van Driel & Verloop, 1999) - {R/D¢t¥E 4 HIEFIE
IR B TR EE A S R B E T - AN - AR H Y EE RS S
B ER I B PR TT AN B2 A P i R B A A A B g - b Ze R Ry 4R R PR
FERERE T (1) [EIRRFE I B 2 524 Al i R A8 A el B g S R I P Ry AT 2 (2)
(B FEE2 AR Py AL S R U A S e BR (% Ry ] 2

A - EomAR s A B UR

ARSI IR T B A AR B R RO > e 2 (i /SRR A R D BB
BRaIREEE 2 1% - A TR RIS SIS g o SORPRET esR BRI B R
BN REE NSRS - #E NG 2R GENNE R R E

(Structure of the Observed Learning Outcome, f&f% SOLO ) (Biggs & Collis,
1982) 57380k > BgsRBHANTF i Fe e -
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— ~ RFEEE =R EGw

R RS E N AR TR LIPS B MRy 73 ) )7 (e.g., 8> 2002 ; Bybee,
1997 ; Doherty & Evans, 1983 ; Schwarz & White, 2005 ) o BRI AT LI 2 H Y
Ty E| R DBRFEREIEE 7y - BI40 : Bybee (1997) 21 SE SRITEEE - iBHES
B PRER - R KB b LU R )7 =GR AR S REEES 1T Schwarz 1 White( 2005 )
AR ERTTAVER D BRE sy i RE ~ BRER ~ 9T ~ oo ~ B DL R S5 e 5 DA
BERRERF G 73 7 % LE ST » iR R IE g DU 4Ry 5 =0
ETRERI RS - A EE EICIRLE o Hr B iR AV ERIT R B T ARSI L
ftt o3& > 50 Doherty 1 Evans (1983 ) &S MILUEI TR S E) 2 ST HFEHIIE
Eeatatiet =Pa B - o B a2 [0S B ~ FT LT Pa B DU ST amPs B » 1
It =P R R E R A B LT B RE S R i R [EI P B R E T » 5 ‘B H AR IEE
HRiZ SRR SR B S T (2002) (KIBRHEE AN EE R RIS
PRFMRIBIF R PP P& 55 s = HH - FufE © BEFREIR(LEY - A Bl THA DU R G 55T
flifH o FLAEESERR AL A SR TAEAEMERIMT 75 MRS » B oE MRENERE 2 (R BHaA T THE
SN R e Ry B TR 5 TR TS 4 R B S R — R S T 2 R et
flifH o DABSHRAE R PRITFE BV VBN - SR Rl VIR )7 S R M R A R e 1T
R - RILDARFREE A U)EIR - B3 2 8RR -

=~ BRBEE MRS

(—) #&Z] (inscription) FLEENE R
R R R S TSR ZIMNTT & > T R4S R o] AR A2 EY)
(Latour, 1987) - ¥f¥paEdyMNEFE > SHERRAE ELE L (Roth & McGinn,
1998) - F=E I REEFUETHIBEMN N E R EAE B GRE O e slaR i
RN SRR AR (% - RIS 2N E e — TR EERIIN T & > TNERIEEEH)
YRR o AEHEMIGR - SAZIRN A BRI RI Y FEAR - i LAY B R RS A/ N R B A
(Nersessian, 2002 ) -
(Z) FEEERIATER]
T L5720 (Boulter & Buckley, 2000 ) » sl B 540 (AL

-34 -



GBiEIT ~ FUE dr SOLO & #gi* 22§ B & v 2 i 0

Yk~ FEIrREEE (Giere, 1988 ) » FREIERIRIFE(EI T =CF DR BB (4 [
HIRR 5 - RFER S s R A R A B U EL RS ST A A B 5 RS R (i E)
TR PRI EEIR S GE R BT E SR DUSOBRE T Ry im g
Y FH] BaE& 21 (Dunbar, 1995 ; Latour, 1987, 1990 ; Nersessian & Patton, 2009 ) °

AR B RIFRIENY 534 > Boulter F1 Buckley (2000 ) 3¢ DL [E4H H IR 7
T2 7 — BRI 7 SR 20 - Horp— ({8 [ IR R RS (mode ) » 73 Ry B —1555(
PURGREIET - WEBIB RS (concrete) ~ 15742 /[&E{& (visual) ~ 5EE“HIF
/LIGE (verbal ) ~ %284 (gestural ) DLUREUER A2 (mathematical ) {5352 H 1l
F—{E AR IERENENE (attributes ) » &7 EE MBI E(LAIMEE - NEFKRIEEF
REECENRE A o - BRBIARER - R DIEERE (PV=K) I > gFHEREANREIK
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EREBON RS+ - FHRERA T RIK R es et (FEERED -

HerREip A2 Rt pREHR R G1EL (visual mixed) » BIEIEH
ot 5 BCHUEE A LAE A RUETR  (Bils0 © MR RERRY RS IR - FTIERYE 0 BRI
SERERRE SR AL Sy BE T R B SRR (B2 A A T M A a8 PR R
SRR BRI S -

(=) REHEINEBEEREIEF

H ARSI RS AR T S B E a8k - R ia s Ry oy B 2E S TR
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H S R B T AE 5 4 AYFR 42 (Chinn & Malhotra, 2002 ; Giere, 2010) © ZA7f » HrE
R GRIER R — iR B e AR 2R I, (Krajeik, Czerniak, & Berger, 1998) >
FERHEIF T T 2R e B T T E R E R (e > 2002) - BEASURRGER
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BB R ST R R 2 E s R BB U 2 (R0 (NRC, 2000) - {HZ¥AA00E
HEERFUAT R E 8 DU R E IR s B Al 55 -

=~ SRR AR —TERT B IR | IR E RGN ( Structure of the
Observed Learning Outcomes, SOLO )

SOLO 734874 £ B G T A SUE B8 HFR LU B ER S R > & 57 Rs(V)Aies



HEBWBRAHRT > %2755 1

8 (Pre-structural ) [ESL » 58 F8 22 AR UL R AR E T U E VNS © QB 458
(Uni-structural )& B 524 L7 fE BE—AHBHRVEE S (3) % 245 f%( Multi-structural )
P& B » SRS A S ME E AR AH RV SR E - (07 I 2 R S (8 42 A % 5 () AHBHME
(Relational ) F&EZ - 5RFHEL A BERF 22V EIRAE T I —(EEEHS - DL (S)IEfffh 52
(Extended Abstract ) [ £ » 583452 E sESmrE A GVl - RS E (Biggs & Collis,
1982) - HEil SOLO 73 UAC A B Z AR B FHIS AR E (e, BT  1RHE
755 1997 ; 5EERE - BFZEE > 2009 ; Minogue & Jones, 2009) « SOLO (Y43 HrZekER
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& T BRI AP BB A - [E) BT &2 AR R BEIR IR R A TTE L
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