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ABSTRACT

The objectives of development of mathematical basic skills and computational thinking skills of
early childhood through educational game were 1) To study the index of effectiveness of educational games 2)
To compare basic mathematical skills and computational thinking skills of kindergarten students before and after
the experience. 3) To compare basic mathematical skills and computational thinking skills between the
experience groups that using educational games and control group. The sample group used in this research
were an experimental group consisting of 33 Kindergarten 3/1 and 3/3 children and a control group consisting
of 33 Kindergarten 3/2 and 3/4 children of Tonkla School, San Sai District, Chiang Mai which were obtained by
cluster random Sampling. The research tools consisted of 1) Lesson plan modules using educational games,
consisting of 12 teaching lesson plans, 2) A mathematical skills test 10 items, and 3). The Computational
Thinking skills test 10 items. The statistics used to analyze the data were mean, percentage, standard
deviation, effectiveness Index, and T-test. The results showed that 1) The index of educational games was
0.7575 or 75.75 percent. 2) Basic mathematical skills and computational thinking skills of early childhood
students after organizing experiences were higher than before the experience with statistically significant at .05
3) Basic mathematical skills and computational thinking skills of early childhood students in the experimental
group after an educational game experience were higher than the control group with statistically significant at

.05
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(10 AzuKY) (10 AZLKYK) (10 AZLKYK) (10 AZHKY)

21 3 9 5 8 8 17
22 4 8 6 < 10 17
23 5 8 6 9 11 17
24 8 10 8 10 16 20
25 8 10 7 10 15 20
26 4 g 4 7 8 16
27 § 10 6 10 12 20
28 3 8 3 8 6 16
29 4 9 4 8 8 17
30 5 10 6 10 11 20
31 4 9 4 9 8 18
32 4 9 3 9 7 18
33 § 9 6 9 12 18
99 167 205 163 285 330 580
iR 5.06 8.94 5.06 8.64 10.00 17.57
;@ﬂaz 50.61 89.39 50.61 86.36 50.00 87.88

FEHUSTRNTNA = NRTINATUHUNRIZEUYNAN - HATINATUNUNBUELUYNAY

o o @ !
("V’]HQH‘HT‘IL%EM X ACHRULAN) — N@‘JQNﬂEZLLHHﬂ@HL%EIHVJﬂﬂH

ArtlszANsNa = 0.7575
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< 2; 1 v 1
ﬂmmnﬁumémﬂﬂﬁ 3 593 auaunan nnaseud 2 dnnsinun 2564

NDUBRTURINITIAUTTHUNTTHN

ﬂ@!u?’lﬂﬂ@\‘i ARNATURAN

dl ! a v o ! a v o
LN ACHKRUNBULIEU ACHRUNRAILITE U ACHKRUNBULIEN ACHRUNAILTE N

(10 AZLLUR) (10 AZLLUR) (10 AZLLUK) (10 AZLLUR)
1 5 9 § 8
2 3 8 4 6
3 5 9 § 8
4 6 10 7 9
5 5 9 5 7
6 6 9 5 7
7 5 8 6 7
8 2 7 4 9
9 4 8 § 7
10 § 8 4 §
1 6 10 6 7
12 7 10 7 10
13 7 9 6 8
14 6 8 2 7
15 7 10 6 7
16 5 8 3 7
17 5 9 3 6
18 3 8 5 8
19 7 10 4 8
20 3 10 3 6
21 3 9 5 8
22 4 8 4 6
23 5 8 4 5
24 8 10 4 5
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ﬂéﬂﬂﬂ@@\‘i ﬂ@éNﬂ’JUﬁ;lN
W7 prunwnew@en  AsuwunAGBEn  suwwnawBen  AsuwsvdaEew
(10 AZLU) (10 AZUUN) (10 AZUUN) (10 AZHU)

25 8 10 7 9

26 4 9 5 8

27 6] 10 3 7

28 3 8 7 9

29 4 9 5 7

30 5 10 5 9

31 4 9 8 10

32 4 9 5 6

33 6 9 8 9

T 167 295 168 245

x 5.06 8.94 5.09 7.42
S.D. 1.54 0.86 1.51 1.30

a i o ¥ v 2 L4 <
F1AM1579 14 FLps1znlsey Lﬁﬂumﬂﬁgﬁugqquqﬂquﬂmmﬂqﬂm‘iﬂ’ﬂﬂ LA

Fuoyu1adl 3 lseanaunan n1aEeud 2 dn1sfnen 2564 nauuaznasnisdn

Uszaunisos tnels Dependent samples t-test TﬂﬁiﬂﬁLLﬂﬁNﬁ’]L%@gﬂ
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NARDINAULALUARIFALSEAUNITO

T-Test
naM = test
Paired Samples Statistics®
Std. Error
Mean M Std. Deviation Mean
Fair1 FostTestMath 8.9394 33 86384 15037
PreTestMath 5.0606 33 1.53987 .26806
a. nal = test
Paired Samples Correlations®
1] Carrelation Sig.
Pair1  PostTestMath &
PreTestilath 33 590 000
a. sl = test
Paired Samples Test®

Paired Differences

95% Confidence Interval ofthe
Std. Error Difference
Mean Std. Deviation Mean Lower Upper 1 df Sig. (2-tailed)
ir PostTestMath -
Pairt PreTestiath 387879 1.24392 21654 3.43771 431986 | 17.913 32 000

a. nasl = test

a il a ¥ £ a i < 'Y !
Namsqmsqzmﬂ%ﬂuLﬁﬂuwﬂmﬁugqumamuﬂmmmﬁmsmmLmﬂﬂgm&mqu
AU quﬂautmmﬁ’aé’ﬂﬂﬁmumsm

AN = control

Paired Samples Statistics®
Std. Error
Mean M Std. Deviation Mean

Fair 1 FosiTestMath 7.4242 33 1.29977 22626

PraTestMath 5.0909 33 1.50756 26243
a. nas = control

Paired Samples Correlations®
V] Correlation Sig

Pair1  PostTestMath &

PraTesthath 3 681 000

a. nas = control

Paired Samples Test™

Paired Differences

95% Confidence Interval ofthe
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
ir FostTestiMath -
Pair PraTestiath 233333 1.13652 19784 1.93034 273632 | 11.794 32 000

a. nau = control
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v 1 v ¥ '
ﬂuagmaﬂﬁ 3 Tsai3gununan n1asawi 2 dnnsinun 2564 nawuas

NARINTTINUSERUNTITH

ﬂ@!u?’lﬂﬂ@\‘i ARNATURAN

dl ! a v o ! a v o
LN ACHKRUNBULIEU ACHRUNRAILITE U ACHKRUNBULIEN ACHRUNAILTE N

(10 AZLLUR) (10 AZLLUR) (10 AZLLUK) (10 AZLLUR)
1 3 7 7 8
2 5 7 5 5
3 5 8 § 4
4 7 10 7 9
5 4 7 7 8
6 7 9 § 8
7 5 9 7 9
8 4 8 5 4
9 5 9 6 7
10 5 8 5 5
1 4 9 6 9
12 4 10 3 4
13 5 9 6 8
14 6 9 § 8
15 3 8 4 6
16 5 8 5 6
17 6 9 5 6
18 3 8 3 6
19 5 10 5 7
20 4 7 5 6
21 5 8 § 3
22 6 9 4 6
23 6 9 § 7
24 8 10 5 5
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ﬂéﬂﬂﬂ@@\‘i ﬂ@éNﬂ’JUﬁ;lN
W7 prunwnew@en  AsuwunAGBEn  suwwnawBen  AsuwsvdaEew
(10 AZLU) (10 AZUUN) (10 AZUUN) (10 AZHU)

25 7 10 3 5

26 4 7 4 5

27 6] 10 4 7

28 3 8 4 5

29 4 8 5 7

30 6 10 4 3

31 4 9 5 6

32 3 9 2 4

33 6 9 4 7
T 163 285 165 203

x 4.94 8.64 5.00 6.15
S.D. 1.32 0.99 1.70 1.27

a ¢ o/ a o -4 &
F10A19N 15 A2 UL UNINEENISAABIATUITIY DY L@ﬂ"h’u’ﬂi}‘m’]ﬂ

7 3 TseBaununan nABeui 2 9n19ANYT 2564 NAULALHAINITIALTLRUNITOL

Tnaly Dependent samples t-test Tngilisunsudnisag
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T-Test
AaH = test
Paired Samples Statistics®
Std. Error
Mean M Std. Deviation Mean
Pair1 PostTestCoding 8.6364 33 99430 7308
PreTestCoding 4.9394 33 1.32144 .23003
a. ARl = test
Paired Samples Correlations®
M Carrelation Sig.
Pair1  PostTestCoding &
PreTestCoding 33 601 000
a. nadl = test
Paired Samples Test®
Faired Differences
95% Confidence Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1 FostTestCoding - o
PreTestCading 369697 1.07485 8711 331584 4.07810 18.759 32 .ooo

a. ARl = test

a i Y a a o 4 o ! '
nan1sAlAT il suisuinuznsAn AT e ANl gNTENauNATLANN DY
RAZWRITAUSTLHUNTTHN

AaH = control

Paired Samples Statistics®

Std. Error
Mean M Std. Deviation Mean
Pair1  PostTestCoding 61515 33 1.69781 20555
FreTestCoding 5.0000 33 1.27475 22191
a. naal = control
Paired Samples Correlations®
N Correlation Sig.
Pair1  PostTestCoding & .
PreTestCoding 33 592 -000
a. nay= control
Paired Samples Test®
Paired Differences
95% Confidence Interval ofthe
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  PostTestCoding - . . .
PreTestCoding 1.15152 1.39466 24278 65699 1.64604 4.743 3z .0oo
a. nay= control
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AsdnUszaunIsinLuUng Laely Independent samples t-test Tﬂﬂfﬂﬁl,l,ﬂﬁmhf“j@gﬂ

s o ¥ A o 1 1 1
NANTTIATIENIU T H UL LT LTI U TN YL NHEIHNIS ﬂmmmamszmwﬂquﬁ

¥ L7 v [ 1 QJU o L4
Yﬂi‘uﬂ”li@ﬂﬂixﬂ‘uﬂ”lim‘[ﬂi’:l?ﬁl,ﬂ&lﬂ”liﬁﬂ‘l&l’lLL@%ﬂﬁgNﬁTﬂiUﬂ’]i@ﬂﬂiz@iUﬂqim

wuudns
T-Test
Group Statistics
Std. Error
AR M Mean Std. Deviation Mean
PostTestMath  fest 33 5.9394 86384 15037
control 33 7.4242 1.29977 22628

Independent Samples Test

Levene's Testfor Equality of
Variances ttest for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper
Equal
PostTestiath  Baualvariances §.247 015 | 5577 64 000 151515 27167 97242 205788
Equal variances not N N
assumed 5677 55 654 ooo 1.51515 27167 97085 2.05045

4 'Y a A ° [ ' D B/v
N@ms’&msﬂzmﬂ’%ﬂmﬁﬂuLﬂ'%imLﬁﬂuwmslzmsﬂmmmmmswmaﬂqNﬁfﬂi‘u

7 v [ 1. BIU o 4 a
1159 mJszﬂumsmTﬂﬁTmﬂuﬂﬁiﬁﬂmtmxﬂquﬁfmun’:mﬂﬂixﬂunﬁm wuudng

T-Test
Group Statistics
Std. Error
nsjm N Mean Std. Deviation Mean
PosiTestCoding  test 33 B.6364 99430 17309
control 33 615615 1.69781 29555

Independent Samples Test

Levene's Testfor Equality of
Variances ttestfor Equality of Means

95% Confidence Interval ofthe
Mzan Std. Error Difterence
F Sig t df Sig. (2-tailed) Differance Difference Lower Upper
PostTestCoding  Equalvariances N . N N
assumed 8.439 005 7.255 64 ooo 248485 34250 1.80062 316908
Equal variances not . . N )
assumed 7.255 51.640 ooo 248485 34250 1.79745 317225
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4 A o & a 4 o a_a o
LW@Q@L@?NWﬂEZW%ﬁqquQﬂmﬁﬂ"’lﬂmi LAV NPYELATTAGLTIATHITY

SEAUAITHARMLAY

F1unITUsELEY ’i"ﬂﬁayt’?'fﬂ’l“lf”'fy 398 x S.D. udana
1 2 3
1. #15zA1ATY
1.1 ansvdndnyRamnumsnediias 5 4 4 13 433 577 {n
12 NOAPRDINAZATOLAGNIAUSEAIANTEEES 5 5 4 14 467 577 wniign
1.3 NOAARDILALATBUAGHATTENNT BN 5 4 4 13 433 577 wn
2. 'aqmﬂszmﬁmﬂ%ﬂug
2.1 AonARBIRUAeNTININTEENS 5 4 4 13 433 577 WM
2.2 WNIZANLABYBIAN 5 5 5 15 500 .000 wsnfign
2.3 fipnudnian wilasne 4 4 4 12 400 000 N

3. H19EN1SITENG
5.1 AoAARBTUqALaraIAnTaEeg 5 4 4 13 433 577 A
3.2 WHNZaNLAEYBIAN 5 5 5 15 500 .000 wN1nfign

v
4. fANTTUNTTITEUS

4.1 FonARDIRLgAUSTRIANISIEEUS 5 4 4 13 433 577 N

4.2 mnzandUsTIAnIseuguasiieeafin 4 5 4 13 433 577w

4.3 \Finlasiaousandufansss 5 4 5 14 467 577 snfign
5. ﬁ'amsl,%ﬁug (LANNTISANYT)

5.1 AoAARDIALAINTINNNTEES 5 4 4 13 433 577 A

5.2 wzaniUsTImmAnaGeuquasitraain 4 5 4 13 433 577 wn

5.3 &4 Lﬂ%ﬂﬁﬂmﬁy@mmmﬁmmm% 5 4 4 13 433 577 1N

5.4 FuEENINEZNNTARBIA I 5 4 4 13 433 577 w1n
6. NMsInuaslsEIiUNg

6.1 AOAARBITIqALISZAIANITIRENT 4 4 4 12 400 .000 1N

6.2 WirnzaNfUNgAnTaNTineInisin 5 4 4 13 433 577 WM

6.3 AN1TUTRUAIHININGZ 5 5 5 15 500 .000 Mﬂﬁqm

L) 4.78 4.33 4221335 4.44 417 HIN

WURAITHIANE ANTSANNTIN
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a i (% a o < [
NINANAAARS LAV NEENSAATIATHIABS Lﬂﬂﬂg&l'}ﬂ

ANHAALTINADS
Nz T él%mﬁ%y l0C a5UNa
1 2 3
1. sinszRugUIATinATan

1.1 A9 1 o1 +1 +1 1.00 Tl
2 1 +1 +1 1.00 Tl

3 N 1 1 1.00 Tl

4 +1 +1 0 0.67 Tl

5 +1 0 1 0.67 Tl

6 N 1 1 1.00 Tl

1.2 NadAaaAvY 7 +1 +1 +1 1.00 Tol
8 +1 +1 +1 1.00 Tl

9 N 0 1 0.67 Tl

10 X 0 +1 0.67 Tl

11 +1 +1 +1 1.00 Tl

12 N 1 1 1.00 Tl

2. INUEATISAMBIATHIN

2.1 nauustTeymTney 1 +1 +1 +1 1.00 Tolor
nTeywnees 2 +1 0 +1 0.67 Tola
(Decomposition) 3 1 0 +1 0.67 Tl
2.2 NM9AABIUINGITH 4 +1 0 +1 0.67 Tolor
(Abstraction) 5 +1 +1 +1 1.00 Sf?jf&;’

6 1 0 +1 0.67 Tl

2.3 MaReTagUiuL 7 +1 +1 +1 1.00 Tola
(Pattern Recognition) 8 +1 +1 +1 1.00 T%‘fﬁy

9 N 0 1 0.67 Tl

2.4 ANRENLULE NS TN 10 +1 +1 +1 1.00 Tl
(Algorithm) 11 +1 +1 1 1.00 Toln

12 N 1 1 1.00 Tl
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#1919 18 LAAIATAITHEINGIE (P) LRZATETHITTTINKRA (r) 28suuunaAsau
o o dg/ a i (% o/ yu
’Jﬂi’lﬂiﬂzwuﬂ”lu‘i’l’mﬂmﬁlﬂ’]ﬂﬁli‘ﬂ’ﬂ%ﬂﬂﬂﬂﬂ%ﬂ ’Q’]ﬂﬂ’]i‘l’lﬂﬂﬂ\i?‘lfﬂu

nquﬁ?u?‘zmqu MDY

VinszRug v ATATINENITE ATBIHITATNRA msula
mendinmans (p) (r) ATTHANE
ANFIURN 1 53 50 Toln
2 67 25 Tl
3 67 25 Tl
4 73 38 Tolo
5 60 38 Tuln
6 87 13 ANBDN
ANSTANNIANY 1 40 75 Toln
2 47 38 Tl
3 60 63 Tolo
4 33 38 Tolo
5 67 25 Tuln
6 .80 25 ARBDN

1 ' v o k4 ~ L4
HANTSILASIZRATATNEINNY (p) °1.I’fNLLUUV]@N@U’JWV]ﬂH%ﬁ%ﬂ’IHV]’NﬂmGIF’T”I’NG‘I‘S

[~ s
2B9ANUFNIL
Descriptives

Descriptive Statistics

il Mean

Classifying 15 53
Classifying2 15 &7
Classifying3 15 BT
Classifying4 15 73
Classifyings 15 .60
Classifying6 15 .87
Ordering? 18 .40
Ordering8 15 AT
Qrdering9 15 .60
Qrdering10 15 .33
Qrdering11 15 &7
Qrdering12 15 R=11]
Walid M (listwise) 15
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Reliability

Scale: ALL VARIABLES

Case Processing Summary

M %
Cases  Valid 15 100.0
Excluded? y 0
Total 16 100.0

a. Listwise deletion based on all variables in

the procedure.

Reliability Statistics

Cronbach's
Alpha M oof tems
805 10
ltem-Total Statistics
Scale Caorrected Cronbach's
Scale Mean if Variance if [tem-Total Alpha if ltemn
[tem Deleted [tem Deleted Correlation Deleted
Classifying1 513 7.410 A54 791
Classifying2 5.00 7714 3649 800
Classifying3 5.00 7.871 A28 794
Classifyingd 4.83 7.067 Gag .TE6
Classifyings 5.07 7.352 488 .Ta7
Ordering? 5.27 6.781 725 758
Orderingd 5.20 8.029 225 817
Orderingd 5.07 7.067 604 J73
Crdering10 533 T.524 445 a2
Ordering11 5.00 7.871 A26 794
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#1979 19 LFEANATIATTINEIINGTE (P) HAZATETRIITIRA (r) ADIULLVIAFBUIAVINEE

b4 [ I [ ' [ [
NSAALBIATHIDD Lgi ﬂ‘].]ﬁ&l’)f—.l ’Q’lﬂﬂ’liﬂﬂﬂﬁﬂ?ﬁﬂﬂﬂ’ég Nﬁ?ﬂ?’ﬂ'ﬂﬁg HEIBEN

NNBENISAR v ATAINEININE ATBTHITITUHA nsuila
BRI e (p) (r) ATHNIRNE

msusatTey ey 1 .60 .63 Tolon
nTeymnees 2 53 50 Talol
(Decomposition) 3 87 38 AnaBn
A9ARAIB 1 73 63 Tala
WUIHETTN 9 67 50 Tailol
(Abstraction)) 3 87 38 ARBDN
N15NI1T40 1 1] .63 Toln
JuUuLL (Pattern 2 .53 .50 T{ffﬁy
Recognition 3 53 .50 Tﬂ?fﬁy
A9BBAKLIL 1 67 50 Tala
FaNe37N 9 33 63 Tailol
(Algorithm) 3 73 63 Tolo

a o o a a o <
NANTIFILATIEVRATAITHEINNGTEY (p) ABILUUNAFNDUIAVINHYENITAALTIATRITUABILAN

Uguie

Descriptives
Descriptive Statistics
M Mean

Decomposition 15 .60
Decomposition2 15 A3
Decomposition3 15 87
Abstraction 15 T3
Abstraction2 15 BT
Abstraction3 15 a7
Patterns1 15 73
Patterns2 15 53
Fatterns3 15 53
Algarithm1 15 BT
Algorithm2 15 33
Algorithm3 15 T3
Valid M (listwise) 15
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" Reliability
Scale: ALL VARIABLES

Case Processing Summary

M %
Cases  Valid 15 100.0
Excluded? 0 0
Total 14 100.0

a. Listwise deletion based on all variables in
the procedure.

Reliability Statistics

Cronhach's
Alpha M oof ltems
B17 10
ltem-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Variance if [tem-Total Alpha if ltem
[term Deletad [term Deletad Caorrelation Deletad
Decompaositiont 547 7410 507 800
Decomposition2 553 7.695 386 813
Abstraction 533 7.238 GAaT 784
Abstraction2 5.40 7.543 480 803
Patterns1 533 7.238 GAaT 784
Patterns2 563 7.981 281 824
Patterns3 583 7.685 386 813
Algarithm 5.40 7.543 480 803
Algorithm?2 573 7.352 LY 794
Algarithm3 533 7.238 B&T 784
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