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# # 5083440527: MAJOR MATHEMATICS EDUCATION

KEYWORDS: MATHEMATICAL REPRESENTATIONS / MATHEMATICS LEARNING

ACHIEVEMENTS / SPATIAL ABILITIES / MATHEMATICS LEARNING BEHAVIORS
AREE MAKWILAI: A STUDY OF MATHEMATICAL REPRESENTATIONS OF NINTH
GRADE STUDENTS WITH DIFFERENT MATHEMATICS LEARNING ACHIEVEMENTS,
SPATIAL ABILITIES, AND MATHEMATICS LEARNING BEHAVIORS. THESIS ADVISOR:
ASST. PROF. SOMYOT CHIDMONGKOL, Ph.D., 257 pp.

The purpose of this research was to study mathematical representations of ninth grade
students with different mathematics learning achievements, spatial abilities, and mathematics

learning behaviors.

The population of this research were ninth grade students in schools under the office of
Bangkok education service area 1. The subjects were 446 ninth grade students. These students
were tested with the mathematical representations test, spatial abilities test and mathematics
learning behaviors test and the 24 students were randomly interviewed. The data were analyzed

by means of frequency and percentage.

The results of the study revealed that:

1. Most of ninth grade students with high, medium and low mathematics learning
achievements used symbolic representation. Students with high achievement used text
representation while those with medium and low achievements used picture representation.

2. Most of ninth grade students with high, medium and low spatial abilities used
symbolic representation. Students with high spatial abilities used text representation while those
with medium and low spatial abilities used picture representation.

3. Most of ninth grade students with high and low mathematics learning behaviors used

symbolic representation and picture representation respectively.

Instruction, and Educational Technology Student’s Signature
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@NnNTTUUL B (Form Equation B ) wUUFRA912899RME) (Section of Solids) ULABNATN

(copying) WATKLILNDITAYAINAULIU (Projection of Solids) WIuWAU (Smith. 1994:365-371)

bULNAKAL Mechanicel Aptitude and Spatial Relations Tests duuuunageud

[

He 1 luiuilaqiiu Useneudasuuunage UNNATURAANTUE LULNAAaLNIT LGNS
Tnenis Aty ansnd LAULLNAGALISAAN DT AN A UATR 4N (Levy and Levy. 2001)
B ULLMAGRLTAANATONIE R ”mﬁuﬂuﬁmﬂizmﬁﬁﬁﬂﬂﬂuﬂ@qﬁu 16un
WL RUNN LLuuﬁu@%uzﬁ'quﬁugﬂ WLLNSAINER LULNNSTILgNUIAT WULWLNIZANS

wunvyunn Ainee unslduaun wiunnslszaruduiusaasnisues

Fououn Anannsal (2522: 44) lHwisdesauiaduiusiiu 7 suuy Ae wuumyw

1
A

aglgividedaugl wuusingl wwusiegy wuudeust wuudaugy wuuRunsE AN UL
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NAIUD AN (2523: 73-81) A LLNLLUNAZDLTAAINAINTDANWN AR U AU
8 JULUL A WLILNARDUTAUNN LUUNAABLEOUNIN WLILINARDUNNUNN LLUNAASL
U3TNAUNN WLLNARALLENNIN HULNARDLNITULYNUAT UULNAdaURUIL was

LLLNARAUNLNTZ AN

anysnd T uazdnBe yryiesiend (2524: 45-52) nanal3agilledn
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wuvdsenaun wliniiudnia

A1 ANBIEA UATAIATWY ANEEA (2541: 140-160) IANANTNULLARANAINIGD
4 aa o [ b4 A 1 dl | 1 dl o o 1
AuRAANALS 1 10 gUuuy e wuuneaseudeun waswenduwLdeuAt UL e
AT ULILNAALERUNIN WLLNARALUENNIN WILNARDLABN TN WLLNARDLUNWAIN
WULNAFBLUTENELNNATNAR LLLNAFBLUIAIUANTINGNUIAT LULNAGBLNINGR
NITAL WLILNTZANHNIIULYNUNAT LuLnAdauLsznaudautias

o o 6

ANURLILIDIUULTRANNANNNIDA LR AGNLE a3 1641 wundhAdNaINngn

% aa o o o‘d‘ o % ! ] v ar ar
fudAduiusT I uilaqiu Iiun wwudeuniw uuudeunin suuiugd suuiunszae
wuutlsznaunwliiduwaanania wunsduasadugnuaer winvyunw s

o

2.4 ANBUSUDILULIAAMNAINITOANUN AR NN

=N

TneviarldudonAduiusutisaaniiu 3 asdilszneu Ae Spatial Perception
Visualisation Waz Mental Rotation (Thurstone, 1950; Michael et al, 1957; Linn and
Petersen, 1985) w5 Maier (1994) 1HANEN 11ER9ANNLANANNUBAUNA LAZNLINARIHNNT
WNedAlsTnauAURAZNRUSEN 2 a9AUsenan Ae Spatial Relations waz Spatial

. . dl Y 6 2 aa o o e 6 QI é’ o o .
Orientation L lWasAlsznausulRduiusNANNany sniunEdy 41130 Spatial
Perception {luAuamnsn i3 LA umIs Visualisation iluaainaiunsalunisiin

. o a d doa A o

N g Afinannisindeui Wralaauding Mental Rotation uadxaixnsalunig

UNUNIN 2 HAuAz 3 NR Spatial Relations Wupdnuainisnlunisidnlalnseairevizedou
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1 o = ¥ o o 1 1 v . . . |
RN TRNIFIT) squnadnlalupnudunusIauAazdIufY Las Spatial Orientation SHj

ANHATNITD N INNUATRANIYTAA ALY

McGee (1979) nawinRRduwuslsznaudig 2 asAlsznaulunima Spatial
Visualization il Spatial Orientation AT Spatial Visualization Wupauaiunmlunng
ufauﬁuf?mqﬁmguu% wuindlugilerls Wunindunuinislunishnmdauiuaanuaiungm
mqmﬁmmmmﬂumﬁummmigﬂmqmn‘hm‘%ﬁmmﬁiﬂqﬁu Wheatley (1996) Na1791
Spatial Visualization \luAauaisnsnlunisuyuiaziFeumeudng 491 Spatial
Orientation WuAruansnsalunisdnlanmilaeuuasgduuunnelu wu wandewnm
AN28 U7 T8 ust Lohman (1979) 819911 AU ANBEIA LATAIATUN dNsILA (2541)
WUBNANTTAATIZFAURRANAUEINT 2 wuuwiHe i wiBanAuaveatneaiuAe Spatial
Relation Failun1eiaAnnuaansalumadiuindunnels FUNAAINNITUHUNN 1T
NINAUAPLINGNLIAT 491 Spatial Visualization HuAaNgN1snlun1sueaiunig

wWaguudasnialugauaesnIninImue 1Y LLunAgeuNLNTEANELAIN19aanazid NN

= o/ 1 | k%
wuule visauLLUNAdaUNUNaRINTEANE (TUsW

[ L -8

ANINUAITENNANHN196U N 1N TaLLNesAsyna LA U RdNRusaantily 5

a9ALITNALAR Spatial Perception , Visualisation, Mental Rotation, Spatial Relations LLay
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Spatial Orientation (Maier, 1994) AuuLdAANNANNIDFURAANAUTTURflawa lTuans

o’ o &

aiaaneiu WU LLUTAANNANNITDANUIRANAUS LULABNIW LULFaUNIN LUy
FAUNIN WULIMENAIN WLLUHUAN WULTUgNLIAT LuUNsuIAIuasaddaIngnuiemn
LLuuﬁu@%uquuﬁugﬂ WULNSNANHR WuuWUnszmane dwsil (nedvia In13u, 2523: 31,
TeyIng \eNyayLUsTiAsy, 2528: 147, Aau anteA WAYAIATWY @eee, 2541: 150, Levy

and Levy, 2001)
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o o 1%

WuiuudamnNa N AN URRANNUS LiAe Spatial Perception waz Spatial Orientation

v o ]

a5 uuULIAANNANN T AU RRNAUSLLUNNTTAUNIN WAZNNTETUUNUN d7U

% o [

Visualisation 4az Mental Rotation #5191luuundnmanuanisns ulfduiusiuunisusm

o o

AN @9 Spatial Relations #5194 IUMULIAAMNAINITNAURFANNUS LLLINITUN AWM

AugnUIAT
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AN5199 16 WAASANANNLTIEN ANAINNENN LAZAIENKIARTLUNTBIULLTAAINNAINID

ANUNRAFNAUS

L4

AN AIANENN (p) AIBIRIRRILUN (1) ATANNLNENARILLLIANIRLU

1 0.78 0.79 0.92
2 0.55 0.56
3 0.70 0.72
4 0.58 0.59
5 0.50 0.51
6 0.80 0.82
7 0.80 0.82
8 0.78 0.79
9 0.78 0.79
10 0.80 0.82
11 0.68 0.47
12 0.68 0.58
13 0.70 0.50
14 0.68 0.82
15 0.75 0.56
16 0.50 0.43
17 0.63 0.58
18 0.48 0.40
19 0.58 0.35
20 0.73 0.36
21 0.78 0.43
22 0.80 0.69
23 0.63 0.71

24 0.55 0.63
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M1919N 16 LLZQ@\‘W’]"W’VJ’WJLﬁEN ATANNENN LAYAIANUNIAANULUNLAIULLITAAINNAINITD

% aa -8 |
ANUNFRRANNUT (F19)

AN AIANNEIN (p)  ANBIUIA[NLUN (1) ATAMNLNENARILLLIANIRLU

25 0.80 0.23 0.92
26 0.63 0.49
27 0.63 0.71
28 0.80 0.23
29 0.78 0.20
30 0.73 0.83
31 0.70 0.50
32 0.75 0.74
33 0.68 0.82
34 0.78 0.25
35 0.73 0.53
36 0.65 0.61
37 0.80 0.45
38 0.75 0.22
39 0.75 0.56

40 0.80 0.45
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a ) o [% . L. . = . = |
AN 17 LAAIANDIUNRANLLUNTIEUR (Item discrimination 178 D index 178 AN t)
ANdnLsr@naandunuganede (Item-total correlation ¥i3a AN 1) LAY

ANANNINENTBIULLT AN ANITNNNTEEUATIAA ART

ANBIUNARLUNETR |, e e e e . ANANLTIEN
y’a‘ﬁ (Item discrimination %@ mauﬂ‘izﬂwﬁﬂuauwu‘:ﬁi’}:ﬁlm’a AR
D index v2a F1 1) (Item-total correlation #13a A r) LLuuiJﬂﬁgaaﬂ’u
1 3.162 0.529 0.932
2 3.831 0.487
3 3.676 0.512
4 3.173 0.403
5 3.848 0.589
6 3.736 0.435
7 4.712 0.634
8 2.725 0.461
9 2.748 0.595
10 4.490 0.653
11 3.636 0.497
12 5.285 0.565
13 4.859 0.643
14 4.207 0.513
15 5125 0.668
16 4.103 0.750
17 4.082 0.598
18 3.172 0.221
19 6.289 0.719
20 4.362 0.635
21 3.195 0.558
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a ) o [% . L. . = . = |
AN 17 LAAIANDIUNRANLLUNTIEUR (Item discrimination 178 D index 178 AN t)
ANdnLsr@naandunuganede (Item-total correlation ¥i3a AN 1) LAY

mm’mlﬁmmmLLum”quﬁﬂﬁmmiG?aumﬂmﬂ’mm’(m"a)

ANBIUNARLUNETR |, e e e e . ANANLTIEN
o . AAulszsangandunussada
AN (ltem discrimination #15a - . AR
- . (Item-total correlation #1592 A" r) v & o
D index #1582 AN t) LULIANIDLIL
22 3.873 0.608 0.932
23 6.073 0.731
24 3.460 0.304
25 6.847 0.754
26 2.911 0.449
27 3.963 0.475
28 7.547 0.723
29 3.173 0.410

30 2.006 0.452
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A9199 30 LAPTLIANGNAIDENTBNENNILU (Yamane Taro: 1973) W 92ALIANNE

o

u&1ATY .05 (20 confidence interval) ARTUNATEIANNARTIAIAREY (e) LuFaaay uasl

Andauansilszains (70) 1w 0.5

AUIAUR N pURIFIatNelssEINg (n) WadANNARIAARWEIY
iszaing
1% * 2% + 3% 4% + 5% + 10%
(N)

500 b b b b 222 83
1,000 b b b 385 286 91
1,500 b b 638 441 316 94
2,000 b b 714 476 333 95
2,500 b 1,250 769 500 345 96
3,000 b 1,364 811 517 353 97
3,500 b 1,458 843 530 359 97
4,000 b 1,538 870 541 364 98
4,500 b 1,607 891 549 367 98
5,000 b 1,667 909 556 370 98
6,000 b 1,765 938 566 375 98
7,000 b 1,842 959 574 378 99
8,000 b 1,905 976 580 381 99
9,000 b 1,956 989 584 383 99
10,000 5,000 2,000 1,000 588 385 99
15,000 6,000 2,143 1,034 600 390 99
20,000 6,667 2,222 1,053 606 392 100
25,000 7,143 2,273 1,064 610 394 100
50,000 8,333 2,381 1,087 617 397 100
100,000 9,091 2,439 1,099 621 398 100

00 10,000 2,500 1,111 625 400 100

(Yamane, T. (1973). Statistics-An Introductory Analysis. Srd, ed. New York, Harper)
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