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ARTICLE INFORMATION ABSTRACT
i d Theaim of this study was to investigate the ability of students' spatial skifisiing
original Research Paper onetaskand to analyzéheir responses based on SOlB®dnomy. Solo theory is one ¢

Receivel the theories of mathematical education, which has a great applicationdogmition
Accepted of mathematical understandirgd math learningf studentsThe research method i
Keywords: descriptive of surwetype.A question of the Bdue standard questionnaire on spat
SOLOModel visualization habeenselecedwhich its formal and content validity has been confirm
Spatial Aility by 3 math educationprofessorsaand4 teacherof geometry.By usingthe crierion of

Cronbach's alphathis approximate reliability coefficien{0.9) was obtainedhe
participants in this study wer98 students frorthe tenth, eleventhand twelfthgrade
students who were selected randomlynmudti-stageclusterof theoretical and témical
schools in BushehiThe results show that the field of visualizatioses of studentsn
ordinary schodaare in aunistructural levelln this regard, none of thechnicaktudents
reached multistructurd andrelational levels While analyzing responses, their thinkir
patterns, multiplsolutions strategies and commanisconceptionfave beernalyzed.
The results of the study are very important for the planners, the authors of the tex
and the researchers
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Math Learning
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Table 2.Description of modes in the SOLO model[11]
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Sensori-motor:
(soon after birth)

A person reacts to the physical
environment. For the very young child it
is the mode in which motor skills are
acquired. These play an important part
in later life as skills associated with
various sports evolve.

Iconic:
(from 2 years)

A person internalizes actions in the form
of images. It is in this mode that the
young child develops words and images
that can stand for objects and events.
For the adult this mode of functioning
assists in the appreciation of art and
music and leads to a form of knowledge
referred to as intuitive.

Concrete
symbolic:
(from6 or 7
years)

A person thinks through use of a symbol
system such as written language and
number systems. This is the most
common mode addressed in learning in
the wupper primary and secondary
school.

Formal:
(from 15 or 16
years)

A person considers more abstract
concepts. This can be described as

working in terms of 6 pri nci p
Studen

6theorieso.
restricted to a concrete referent. In its
more advanced form it involves the
development of disciplines.

Post formal:
(possibly at
around 22 years)

A person is able to question or challenge
the fundamental structure of theories or
disciplines.
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Figure 2. Diagrammatic representation of levels associated
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Figure3: The sample of studerg answer inthe 10th gradeat the uni CNwé % y Cz E/4y'l \E 1 2674/ A8 e Y& W A
structur al level. R A .
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Table 8:The results ofstudents' SOLO levels in the 12tlgrade of
mathematical and experimental Bushehrschools
SOLO kvels Grade Pth(math) Grade 2th(exp)
Prestructura(%) 20(12%) 16 (16%)
¢ Yowo - wA s & 2 @A EApdvvi ~ AGHEEHA U j Unistrctural(%) 81(48%) 36(36%)
Multi structural(%) 32(19%) 30(30%)
. . , . . Relationa{%) 34(20%) 18(18%)
Figure4: The sample ofstudents' answer in11th gradeat uni
structur al level. Total 167 100
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Figure7: The sample ofstudents' answerdn the 10th gradeat the

relational level
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#Hescriptiony CNA £ #Strategie$SWEA £ v %o A\
v © U The studentsdded arow atthe bottom of the
Q original shapeand appliedthe Pythagoras
theorem
=t
A B
Q
P ¢ U The studentsirew the axisof symmetry ant
o then transferregoints halfunit and then use
Qa Pythagorasheorem.
]
e
R
P
A B
D N c U The studentsused<the helping point to
\i transform shapes from 3d 2d with creativity
2 then applid the Pythagorasheorem
PO=PN +NQ 2 2% B 22 +2/5.
PT\
B

N
° U The studentsadded a row above the mai
o N~ shape and mowaeP to the top of the shape a
~ © then usd Pythagoratheorem
O
1
A B
D N c
X "\.Q U The studentsnadethe cylinder and connead
- P toN andN to Q,by usingthe similarity anc
Pythagora's theorem ,x =+/1.25, and so
PQ =4./1.25 .
1
£ X
A B

N

Ov EAWEWRE vOBy Aw 5

Table 9: Students strategies
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#escription CNA £ #lisconceptionsw@ U A & ¢

D c D c U The studentsdidn't understand the
0 problem (nit concept the concept bthe
2 paththe shortest path)hé studentmoved
through thegrid lines and abse the shor
path,an otherstudent took the unit squa
andchosethe shortest path.

y U  The studentsolved the questionin 2-D
// dimensiors andthey didn'tpayattention to
g the 3dimensios of the problem: the
studens had chosen direct movemethis
P P is‘higher than the'previous stage.

JL‘ 0 i The students considered the 3
dimensiors of the shape, buthey made
— the cylinder incorrect: the student
4‘ formed the cylinder incorrectly; sonu

them continued to find(in spite of the
P wrong shape of the cylinder) the corr
solution, but often failed to answer

0  They formulatedhe cylinder correctly b
0 Q didnt have the right sttagy: the studer
was looking for the curve lengtt
calculation, whilethis isnt in the field of
his knowledge.

0  The shape of the cylinder wasrrect, bui
according to the shape they assuntieat
the ant initially moveg! units to the right
and then flieglirectly to reactQ.

P=2pr 5 -2

wiio

P (§)2+42 PQlF - PQ (g)2 4%

PQU 18.250 4.27

0v EAWEQuAA a0 § © &

Table 10: Misconceptions of sudents
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Figure 9: Comparison of Solo levels students'asponses (a, b, c, class
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