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The Comparative Analysis of Solid Geometry Concept
Based Mental Models of Intellectually Disabled Students
and Normal Students

Abstract

The purpose of this study is to probe into the comparative analysis of solid
geometry concept based mental models of intellectually disabled students normal
students. The study subjects are 6" grade ¢mentary school students. Through

ed

p f the high learning

diagnostic tests, the geometry conC(@i

achievement group, the medﬂv@arn he low learning

achievement group, and t }élleét'_ isable are found. Then, through
interview conductio’]éxbe internal thmﬁhts of the different learning achievement

~ .
groups when asked mathematical geometry baged questions are compiled to predict

the mental model. Based on the,stu

&
ﬁﬁ::" -,
SgT

conclusions are drawn: —

sults and study findings, the following

1. In the solid figure diagnoéiic test, in terms of six concepts including ‘“cone”,
“apex”, “side”, “perpendicular plane”, “extension drawing” and “perspective view”,
the high learning achievement group performs the best among all the groups followed
by the medium learning achievement group and the low learning achievement
learning group based on the mean of the number of correctly answered questions
arranged from high to low. The intellectually disabled group ranks last.

2. In the solid figure diagnostic test, in terms of two concepts including “plane” and

“parallelism”, the high learning achievement group performs the best among all the

groups followed by the medium learning achievement group and the intellectually



disabled group based on the mean of the number of correctly answered questions
arranged from high to low. The low learning achievement group ranks last.

3. In the solid figure diagnostic test, in terms of the “cylinder concept”, the high
learning achievement group and the low learning achievement group have the same
performance based on the mean of the number of correctly answered questions
followed by the medium learning achievement group and the intellectually disabled
group.

4. The study findings show that there are 5 types of mental models for the extension
drawing: (1) correct mode; (2) error mode; (3) excess side mode; (4) triangle mode; and (5)

polygon plane mode. ﬂ

or the perspective

5. The study findings show thagﬂ@ste 5
view: (correct mode); %@Jt
d

without side mode;a\ plaﬁe ode.
&

solid line mode; (4)

L

Keyword: intellectually disabled st lid geometry, cylinder, cone, mental

model
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42 TR ) BESHE> ANOVA 7347

AL AR SS df MS F P
H 1311.42 3 437.142 133.180 .000%
AN 285.564 87 3.282
EEy 1596.98 90

1 #p <05

2% 4-3 25#H Scheffe " VLRI, & E BRGNS E 2 LR

PEEAER FEHE P
AT (1) FEHT (T (I=1)

R T B 2.569€\| 5377 .000*
00 .000*
.000*
L 2R gk A .000*
.000*
.000*
IR ROAE S ROsAE -10.0000 6848 .000*
HHEL T AR -7.4310 5377 .000*
el 6.4524 1.1526 .000*
EEREREA SRR 164524 1.1526 .000*
HEREIERAH -13.8833 1.0718 .000*
REL 2 oA -6.4524 1.1526 .000*

1 *p <05
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EEE fﬂzfi%ﬂo 000 1.000
o F%%H‘V .000*
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1R A -.9286 1934 .000*

1 *p <05
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3% 47 XA THERG ) NS B BB R B LR
Ml FEIHERR P
#EA0 (1) AT () (I=1)
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o\
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8 o sk AL af%%ﬁﬂ 1303 967
q—-
1R ek RH 1303 .000*
BhekE 2596 .000*
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1RE A kAl -.5476 2792 286
1 *p <05
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1RER A ek RH 14 1.86 7703
BRElEREER 3 2.00 .0000
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IR 7 AL P
FHHT (1) FHHT (1) (I-1)

AR A TR kAR .283i\l 1489 312
.000*
025*
FRER A sk RH 312
.000*
129
R S kA -1.1429 .1896 .000*
HHES A AR -.8595 .1489 .000*
BRElE R -1429 3192 977
BIRERERE ST -1.0000 3192 025*
HHES A AR 7167 2968 129
1RER A ek RH 1429 3192 977
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*p<.05
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SR AR 14 2.86 3631
HhE AR 60 2.10 7295
{RELE st AH 14 1.64 1.0082
N ) 3 33 8647

F A1 25A0 T3 ) W B R P e S

PEEER FEHE P

4 (1) 4 () (I-1)
A TR A .757{\! 2181 010*
.001*
.000*
FRER AR AR 010"
230
.002*
REE R =S oA -1.2143 2778 001"
HHEL T AR -4571 2181 230
bR 1.3095 4676 036
RREREREA SR ERA -2.5238 4676 .000*
HHEL T AR -1.7667 4348 .002*
REL 2 oA -1.3095 4676 036

1 *p <05
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SR AR 14 3 .0000
HHES A AR 60 2.8 6051
{REE A kA 14 1.5 8549
BRElEREER 3 1.0 .0000
3% 4-13 A0 T TEES ) M B BHEERE O R BRI
Ml FEIHERR P
fHA1 (1) fHA1 (7) (I-1)
AR A TR kAR .200(\! 1775 737
.000*
.000*
HHES A AR 137
.000*
.000*
R S kA -1.5000 2260 .000*
HHES A AR -1.3000 1775 .000*
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BIRERERE ST -2.0000 3804 .000*
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{REEZ R b -.5000 3804 632
1 *p <05
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BRElEREER 3 0 .0000

32 4-15 B0 T IEE ) S B BHEERE O Y BRI

Ml S FEIHERR P
#EA0 (1) AT () (I=1)

SRR T ERR R 2619 1903 597
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.000*
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.000*
.000*
IR S kA -1.4286 2423 .000*
HHES A AR -1.1667 .1903 .000*
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BIRERERER S A A -2.9286 4079 .000*
HES A AR -2.6667 3793 .000*
{REEZ R b -1.5000 4079 .005*

iE T #p<.05

51



£~ AL TR T We R B2 PR

3.5

3
2.5
7 —
1.5 —
1 I B
0.5 —
0

SERGIAE  TPEERGIA  (REERGA  BhEREE

8 4-7 %%a@@%u

R

47 25T R E%,u ST T REEILES
R B e %@i’ﬂ@wm 128 416 Tl - BALERIES 18
= .

RH ~ 23~ 26 I = TAAT ) HER B AR RS 3.00 3

AL 2@@&%&%@ Seikf 170 B » FTRERTRRLIZS
P 2.33 0 -

IMTEEER 4-17 26RH T AT M L 5 B P P e S LR 2 vl A
1o B TR A (BRI 2 B TP B AL RS st A
RIS TIHRER T oA 3y ~ P ER R A A WA B2 5 el
BRI =R AR 2 -

52



FA4-16 FML TT ) S B SR IR T R (= 3)

YN R B RE REHE 7
SR AR 14 3.00 .0000
HhE AR 60 2.52 6241
(IR=S=r i 14 1.79 8926
N ) 3 2.33 5774

FA-1T A0 DT o WS B R P e SR

PEEER FEHER P

4 (1) 4 () (I-1)
A TR A .483i\l 1856 087
.000*
427
HHEL T AR 087
.002*
970
REE R =S oA -1.2143 2363 000"
HHEL T AR -7310 1856 .002*
bR -.5476 3978 596
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HHEL T AR -.1833 3699 970
(RS A AR 5476 3978 596

1 *p <05
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HhE AR 60 2.93 2515
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HHEL T AR -1.9333 2797 .000*
REL 2 oA -1.8571 3008 .000*

1 *p <05
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HHES A AR 2.7667 3005 .000*
{REEZ R b -1.8571 3232 .000*
1 *p <05
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