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<ABSTRACT>

The purpose of this study was to find out how 4th graders respond to the function table according to their
functional thinking and characteristics of function tables. For the purpose, the researchers presented 24
function table tasks classified into 3 types and 2 shapes to 9 4th graders and conducted eye tracking
experiments while the students solve the tasks. As a result of the study, first the students who think the
function as a correspondence relationship considered two variables with similar duration on the function table,
while the student who think the function as a recursive pattern intensively looked for the dependent variables
more. Second, the students considered the two variable areas for similar duration in the far value search
function table and the non-indextical function table, but they looked at longer the dependent variable area
than the independent area in the basic function table. Third, the students tended to look at longer dependent
variables than independent variables in vertical function table, but they considered the two variables for the
similar duration in the horizontal function tables. Based on the results, this study suggested the implications
for research and education related to functional thinking.

Key words : Function table, Eye movements, Functional thinking, Recursive pattern, Correspondence
relationship, Type of function table, Shape of function table
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Brizuela, Gardiner, Sawrey, & Newman-Owens,
2015; Choi & Oh, 2016; Pang & Lee, 2017, Pang
& Sunwoo, 2016; Stephens, Fonger, Strachota,
Isler, Blanton, Knuth & Murphy, 2017).
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Functional Thinking
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So @4 A AR Felskgich ol
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[Figure 1] Functional table used in the do At olsfstaat shalt
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non-indexical function table(at bottom)
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[Figure 5] Gaze plots of student 6; FT(at
top), NT(at bottom)
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<Table 2> Paired t-test results of TFD within two variable areas

Normality test

Student  Mean TFD(sec) (Shapiro-Wilk) Paired t-test

d p G =2 EFE HA t d D
Student 5% 5524 24 543 4612 616257 3666 23 001*
6 % 793
Student =# 3.552
; e 007 24 857 0455 185418 1202 23 242
o REE S NAGE B FEUS 998 5 AR AF Aolol Fald Aolsh YATHE=T5,
HEg d9ng T35 o8 SAEAUE AS p=.49). fFelngt Zol7t AN A 69 HF HA
oo g} FEALSDI AT AE A A EEUE UE
W, S 9 2] BAS HAsE B E wAsE AHEKY-Y)el SRus e AHEet
AW 9L BT 3552% B¢ SANUL, B&  (XX)T ZUWEG} FHu5 4 Alole] MR
W g 3097 B¢k S48 O-gxE t- X-Y)dl Hl8] Fon kA =Udth(p=.024, p=.004).
A4 Zda T oug 92 SAD Ae Folrt F BTE sk FU A7 A 34 62 E
Sz 051M felvlad @e Rom vt &wa e velA AdEere] LEe Aao] ¥
(t=1.202, p=.242). =, WSHAAZ 72 & ot 3 oAl =okdl Wk, gAY A 9= SHW T,
A 9e SR JAE MAs e s sHET 99 FTEHEWS, I8 1 Alol & gt AlAle] 21T
35U 9g s SR @ 9 dena @ 4 dn

t}. <Table 4> &4 63 st 97} &% JAZ

<Table 3>= A 63 A 97} BTE 43t Aste= wetol AlMS AZstet GPE, A 62
Sote] ERgel FEWMFE G E AR BTE sldste st 5T 99 <hdnt Alxdx
(K)e] o] Hats ekl WS4 ANOVAE & 44 20707 Bef Qi S oS A A
3 vk A3E AAG Blo|th FTS NT9 749 A il EAE AN Wi AHNEGe F
A 62> AEEo]l wlg wok] Wi =2 AYE SWE oA e A tH(<Table 4> 1% 9
S 1ol A 9%} wlwElE o] FElF oA i Z%). o] <Table 2>} <Table 3>¢] Z3= 3
seste] BT A|AESF ¥Hg R/ttt 49 WSk Abdlelth b, A 62 NTolAE F4&
kA, WHE-Z73 ANOVAS 7]& 744l 34 S A Hao o W #AS YERWRlE, <Table 4>9
gstdon  F3E HES REAHTHEAA, QEZE 9 GPE XY S¥Rg 99 d WA, o
p=0.098, p=0.998). WHEZ4 ANOVA +4 ZH}, AUHA el MRl A7) o] Al el glglal FEH
A 62 SHHMST U, TEHSF U, S & F gd9de 80 A mAgol HFHEo 9o
LR G ALo]l & G Alsh= AlM ko] Ao frou] s <Table 2>°] A¥#}E A A gt NT A5 %2 A
2ol 7F AW wHA(F=11.142, p=.001), 34 9= A HER AHNEGS FH o st = XA A R,

<Table 3> Repeated measure ANOVA results of the number of saccades in BT

Repeated measure

Student X-X  Y-Y’ XY Sphericity test ANOVA Post-hoc (LSD)
d D E P results D

Y-Y>X-X 0.024"

Student 6 35 13.25 1.25 2 0.098 11.142 0.001" Y-Y'>X-Y 0.004"

X-X">X-Y 0.185

Student 9 4.875 6.5 7 2 0.998 0.75 0.49
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<Table 4> Gaze plots of student 6 and student 9; BT(at left), NT(at right)
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<Table 5> Repeated measure ANOVA results of correct response rate and response time by type

Repeated measure

BT FT NT Sphericity test ANOVA Post-hoc (LSD)

d p F P results p
correct BT>FT 0.004"
respotns 81 22 361 2 0079 14603  0.000° BT-NT QS

e rate

T<NT 2
(%) FT<N 0.253
respons BT<FT 0.052
e time 13.02 18.82 22.59 2 0.282 5.054 0.020" BT<NT 0.035"
(sec) FT<NT 0.187

Examples of Gaze Based on BT9 AEE(86.1%)°] FT2 HAHE(22.2%)3% NT2
Characteristic of Function Table B EG6.1%) 20 el vl sl wEekom (7

p=0.004, p=0.036). FT9 AHE(222%)2 NT AT
AGEY SUANS B3 F54me EA we E(36.1%) 5t SYAA R FAHORE fro|stA = FU%
o H R JI= &° =] ar =575 - ]
dolws Felatgon AMuse 44 Al F(p=0.253). =, o4 stFHxoA tSHAE s
Mol By deln Exus dolo] gg pael o0 we fASE BTw A §dd 4 gl FT
- H [ o =1 1t S T LA = B ~ ~ N
ggd 419 A3 gz =gus ez ps 7 NLE BT HIs) e s ok 5 sl A
W2 ol e 7Alel o (AQD O 2 % A5l 3]s ol W SHAIZEY] zto] JA] frefm g Ao E 1}
A8 A ZHTFD)S Hl 819l o o] 2 Slwa s A W= 8(F=5.054, p=0.020), 322l 2HLSD)el ©|
A A @A AA e g & AFAASs S dAF A, FTo &+ (1882

%x)°] BT9 &HA17H13.02x)Rv+= 231, NT9 5
GAIZH2259%) B E BUAT BAHoR WAUl
A= dth(z 2z p=0.052, p=0.187). 14 BT
o] SHAIZH13.02%)S NT9 $HA17H2259%) 8 o}
AR E FojustA Fekrh(p=0.035).
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o sk
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H A= AR Xe: ] o
ANOVAz Hlangh 2 <Table 5> A 4] sh5io. Gy fdol WE Aze AM E4S Lo
ME = ANOVA B4 A9 184 7148 wa
Wyl 98 7 s Eemie Eawe o
Nk s, AAAY AGETY} SYAYF wE F = _ i
i TFDE W$xd t-#HAS T3 Hlaso]
JA A S WESAZA T Z, p=0.079, p=0.282). ﬂ o]

A3, Fdol ME AHELS folud Aol s
Aoz = yH(F=14.603, p=.000). °|& #HA
o ZHLSD)ol &8 AFHAS Tl el A
<Table 6> Paired t-test results of TFD within two variable areas by type

o x° ML
ol "4

1Y THE WHom BAL sHgo
A

M A AR S

Normality test

Paired t-test
Type Mean TFD (sec) (Shapiro-Wilk)

d p Ha =} XTHA t d D
=9 2.70 .
BT — 7 0.258 -3.19 2.675 -3.156 6 0.020
T 5.89
=g
FT — ,‘f 6.61 7 0.832 1.49 2.992 1.316 6 0.236
T 512
=a
NT ;_;_' Zgé 7 0.183 -3.03 3.697 -2.168 6 0.073
o T .
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TFD7} 2% A4 7148S  w=Esachdz, [Figure 6] st5o] Frxs SAIT X3 1
p=0.258, p=0.832, p=0.183). BT<] 4%, SHHFY Fe FAG AIZPE A Mg o R Al Zbststo]
ool TFD(2.70%)7} E&Ws 999 TFD(5.89%) F2dg A s EWioltt. [Figure 6]1°] i S
o o #stern, O Aol FAHSERE F93F < 5 Zla9eoln gharEo] tiAl Al =,
ThH(t=-3.156, p=0.020). FTe A< Egdsddel  [Figure 6] 9% BT A% 450 Hgus: 9
TFD(6.61%)7F F&5Ws 49 TFDGI2%)H ) 4 TEWRF 496 B #AE T AMS
<+ o Zde=d, $AHeRE FodA= FAdH = Aoz gld 4 Ut} o= BTE #4st
(t=1.316, p=0.236). NTS A%, ZH¥EF 999 = gAEo] TEWF 95 FYvleA 2
TFD(G.92%)7t T5WMs 999 TFD(B9%5SZx)HE T Bl U= <Table 6>¢] % Axs AAFo.
#Hokov,  fFomEd  zol= oY ATH(t=2.168, bls 2% 919 FTo 9% ofgfe NTO 4%
p=0.073). &, FAEL BTHAE AAsE T5H = A} FEHEHF oo g wAe A
T d9d o g2 #ils Fo ZAE MAste o7} BTell Hl& FelatAl =8uA] @=th o o
AaFol i, FTy NT #AE AAetH + ¥ o Al FT9F NTE sl4dste= s F W8 998 &
g5 FASHA S8t EAIE al A skl AlE AIZHTFED)Ol 2ol gk 2Fo] 7t §lvk= <Table
6 FA AdE A A g
= olabel ®Ao] w2w, BTe 4% AREN} o7
g | & ANzkol vhe FEEe FHSA the Faol vy
1 “ T, A5y TFDE was 243 oA te ¥4
2 r Esde 2y F5WT ° JFsks Aol FE
3 5 shAl =8yttt vyt FT9 NTE Bt 2o A
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5 ) 9ol TFDE Wud AdA= & o 27he] W
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) 1% [Figure 7] Gaze Plots of Student 8
7 who solved BT
[Figure 6] Absolute gaze duration heat [Figure 7] 84 80] BTHAE 3|23l Sk
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[Figure 10] Gaze Plots of Student 5 who
solved FT and NT; FT(at top), NT(at bottom)
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