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Abstract

This quasi-experimental study aimed to examine the effectiveness of a board game-
based learning program grounded in constructionism theory in enhancing attention among
lower secondary school students. The participants were 58 students enrolled in the 2024
academic year, equally divided into experimental and control groups. They were selected
through matched- pair sampling based on low scores on the Attention Network Test (ANT),
which was used to measure their level of attention at three time points: before the intervention,
after the intervention, and two weeks post-intervention. The experimental group received a 12-
session intervention over four weeks, with three 90-minute sessions per week, while the control
group received no intervention. Data was analyzed using repeated-measures ANOV A with one
between-subjects factor and one within-subjects factor. Bonferroni pairwise comparisons were
used to examine significant differences. The findings revealed that: 1) students in the
experimental group demonstrated significantly higher attention scores than those in the control
group (p <.05); 2) the differences remained statistically significant at follow-up; 3) post-
intervention scores within the experimental group were significantly higher than pre-
intervention scores; and 4) follow-up scores were also significantly higher than baseline scores
(p <.05). These results suggest that a board game-based instructional approach aligned with
constructionism may be beneficial in promoting attention among lower secondary school
students. students.
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vegaanfazigadiulssauiunatodulassiteanuaula (Attention networks) Ao 1Ain2993
Uszam (Neural circuits) Fusn n19ysuinisnatsesdusznoudidaeiu Wy nssualszam
(Nerve impulse) ansdeuszam (Neurotransmitter) nsTUIuMIAURTlaanseIintuedndasy au
Ann1sid suudasianssuiiiad uluaues (Neural active) warmasann (Sustain) ausfnidy
Wqﬁﬂsiusﬁu Falasarneanuaula (Attentional networks) Usenaudae 1) aauiusa (Alert) 1Ju
nsUSuannlindousuaaunsaifiasintu (Task - related - event) Fadutuusniifianud iy
fign \ugaSadurosninialassisaudila (Attentional networks) 2) n13dai3es (Orient) LHu
mﬁﬁaﬂ%mﬂaﬁLﬁ@mﬂéfqmzﬁumﬂuaﬂimms%’ué’zyq;mﬁ%%ﬁ (Input) wadsdsdygrauUsyaniy
GNGHRNG) ﬂmuéfﬁfﬂﬁmf\ia%ugq (Executive attention) Wumuanunsalunismevaussseanunisal
fudou (USogy1 ALn, 2555)
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Uszaufnwlel (UNI5504 QUASTIN UazANE, 2562) N13IANSISEUIANLLIVG Y] AoUanSATUTTY
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2. I9QUsLAAYRINITIVY
1. 1aWaILlUSHATULES LS 19AUAIlaanT ameuasaL Ll U NS suT UL s s UANYINDUAY
2. WeANYINATRI UTHNTULASUAS19AINUAILAAT R 8 UBs ALnU UL NS s Ut U uA Nl

AOUAU

3. 25AIUN5IY
a o o X Ao . . . 1=

N1539eAsaldunsideAmeass (Quisai-Experimental Research) sjsfinwnanisldlusunsy
LS UAS19AIUAILIINTDNIBUDS ALNUAIULUIANADUANTATUNTY VDIUNLS U FEURNINDUAY
FUAUNITNAFDIUTLNDUALE 3 TUADU 12 AANTIU ASIAE 90 W1l dUAiag 3 Tu sauduiial 4
FUn9t TReN1SYNLUUNAZRUAINUAILATD (Attention Network Test: ANT) 3 See¢ Ao NoUNAang
U a % U '3 = = % 1 d‘ Va a U
NFMNAGDY WaTAANUNANAINITNARDY 2 dUaW WisuieuiunguauaNnldIsund lussuenas

71A@aD9 LAZANMUNAVAINAADY 2 dUAN

4. Nan1538

(% (%
aad Y

mauf 1 Yoya UarAaiANugIuYeIAINAtlaanTe

43
(%

nszuINNIsinAuRleande Terusznauges 3 dau Ao AUAURY (Alertness) N3
Fa3u4 (Orient) LAZNTUSMSTANISALASI9anTe (Executive attention) Inenszuiunig wa 3
1 ansataldainanadenailunisneuauss (Mean reaction time: RT) nireanduiadiund
(ms) uazAdsnUAANaIAYEINIIABUALDS (Total errors) ianas uansindinsdlaandogeiy

wandlenam1s1e saluil

A15999 1 ANedy LazAdeuuiInggIuYeInURTlIINTaVBINGUNIAADY KATNGNAIUAN T1HUN

m1uA1 Alertness, Orient, Executive attention wag Total errors

Attention Groups Interval M SD N
NAUNARLY AOUNAADY 123.928 75.518 29

PHINARD 124.127 52.845 29

Alertness ANRNUNG 158.109 47.329 29
NANAIUAY NaUNARBY 131.673 66.469 29

NAINAADI 161.109 42.455 29
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Attention Groups Interval M SD N
ANRIUNG 185.001 57.106 29
NGUNARLY ADUNAADI 61.770 43.692 29
NAWAFDI 55.490 35.492 29
ARRIUNG 90.819 30.872 29

Orient , ,
NAUAIUAN ADUNARDY 84.910 40.104 29
NAWNAFDI 99.101 46.409 29
ARNIUNE 477.109 5929.3 29
NANNARLa NauUNAABY 100.966 79.416 29
NAINAADI 76.329 28.683 29
ARRNUNG 53.284 23.713 29

Executive Attention , .
NAUAIUAN ADUNARDY 110.308 80.238 29
PRINAADY 58.554 27.537 29
ARNIUNE 67.664 38.343 29
NANNARLa NauUNAABY 65.001 58.724 29

Total Errors —

NAINAADY 8.897 9.057 29
ARNTUNE 18.172 15.290 29
NANAIUAY NEUNAADI 44.379 32.000 29
PHINAADY 39.965 27.431 29
ARRNUNE 42.690 28.120 29

911nA15199 1 WUd nauMAARs IAzuuULdY Attention network 11 Alertness luszes
NOUNAABY UAINAADI LATRANIUNG WINAU 123.928, 124.127 Lag 158.109 AUAIAU LA8AZLUY
18 Attention network i1 Alertness luszzndanaasiganinnounnass witdu 0.199 uazsees
AARUHBFININOUNARRY WAL 34.181 UaggenIviaawnaes WJu 33.982

yauzfinguatuAn Slnzuuniade Attention network fu Alertness luszeznouvnass

WaIMAaed LarAnauNa Wty 131.673, 161.109 waz 185.001 muasu TnsaviuuLaae
Attention network A1 Alertness lusg¥aIMARDIZINIINOUNAGBY WINAY 29.436 ULAzTzYY
ANAUEININNBUNARLDY LWINAU 53.328 UavEINIMamAaeY Wity 23.892

NAUNAGDY finzuuuade Attention network #1u Orient Tuszeznounnass wdwnass uaz
faniuua WAy 61.770, 55.490 LAz 90.819 MIUA1RU lasAzLUULAA 8 Attention network
#11u Orient TuszusMdmaaeIRINIINauNAaed Wy 6.280 LAY TEYLANAIUNAINIINOUNARDY
Wiy 29.049 Uagganinnaemeas Wiy 35.329

VUL NA UAIUAY TAzLUULAA Y Attention network @ 1u Orient Tussuznaunaaos
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NSMAADY LazRnauNa Wity 84.910, 99.101 way 109.477 audsu Ineazuuuade Attention
network AU Orient TuszeenadmaasIgenineaunanaed Wity 14.191 LarszeRnnIuNagendy
NOUNARBY VN 24.567 Lavganivaawnaed winnu 10.376

ngumAans Azl Attention network #1u Executive attention Tuszeaznounaaes
NSMAADY LazRnauNa Wity 100.966, 76.329 way 53.284 audisu Ingazuuuade Attention
network AU Executive attention luszosndamnaerininnounaaes WU 24.637 wazszos
Aasnunasnitdeunnas Wiy 47.682 wassmnivdameaes Wiy 23.045

YauzinguaduAN TazuuLLady Attention network finu Executive attention Tuszegnou
VAEOY NEIMAADY wasRnauna Windu 110.308, 58.554 waz 67.664 auaIfu lngaziuuLais
Attention network #1u Executive attention luszuswdamnasssiniineunaass Wiy 51.754
uazsTezAnpunamnIieunaaes Winfu 42,644 wagganivdamaass Wiy 9.11

naumaas flazuuuiade Total erors luszuznounnans ndamnaes uazAnauna iy
65.001, 8.897 way 18.172 auasu Ineazuuulaae Total errors luszor ndmaassnininneu
NAABY AU 56.104 WarsrEzAnmuNanInIneunaasd WAy 46.829 LAzaINIVdIMAADS
WY 9.275

ﬁumzﬁﬂa;mmmm fimzuuwads Total errors luszoznounnans nmaass LasRnAuna
Winu 44,379, 39.965 uay 42.690 aua1du Tngaviuwads Total errors TuszoendmaanIningn
AounAany WU 4.414 wazszusRnmunanIniineunaasy iy 1.689 WAYEININNAINARDS
Wiy 2.725

AOUTl 2 MR IEiANULUSUTINTRIARAsARtlanTe SYritgIRnInasd

UTE8EIAINTNAZDY

F3UANTUNITIATIZIANULUTUTIUVDIAIRAAINUAILAIATD FEWINITNITNAABINY

Xy

JLYLIANITNAGDU LAASAINITINN 2

A151991 2 NAN1TIATITNAMULUTUTIUYBIALRAEAIIUATIAINTD TEUINIBNITNARRINUTEELIAN

A1TNAEDU

Attention  Source of Variation SS df MS F p r|2

Between Subjects

Group 24791.986 1 24791.986 6.055  0.017  0.098

Alertness Error 229294.194 56 4094.539

Within Subjects

Interval 57446.322 1.739  33031.027 9552  0.000  0.146
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Attention  Source of Variation SS df MS F p nz
Interval X Group 6394.993 1.739 3677.053 1.063 0.349 0.019
Error (Interval) 336788.528  97.393 3458.033
Between Subjects
Group 35251.266 1 35251.266 22.615 0.000 0.288
Error 87290.87 56 1558.766
Orient Within Subjects
Interval 24293.248 2 12146.624 6.331 0.002 0.102
Interval X Group 5130.046 2 2565.023 1.337 0.267 0.023
Error (Interval) 214892.095 112 1918.679
Between Subjects
Group 170.954 1 170.954 0.068  0.795  0.001
Error 140465.288 56 2508.309
Executive
Within Subjects
attention
Interval 68577.724 1.4 48970.184 12.093 0.000 0.178
Interval X Group 8674.319 1.4 6194.183 1.53 0.224 0.027
Error (Interval) 317573.916  78.422 4049.538
Between Subjects
Group 5909.172 1 5909.172 2568  0.115  0.044
Error 128882.276 56 2301.469
Total
Within Subjects
Errors
Interval 29774.586 1.061 28055.097 34.45 0.000 0.381

Interval X Group 22968.862 1.061  21642.405 26,575 0.000 0.322

Error (Interval) 48400.552  59.432 814.382

1MNAIT19T 2 WU SEEEABUNITNAGRY NUNAADS WATNALAUAN JAaAY Attention
network #1u Alertness IndlAssiu deuluszegndinismeass ngunaaes uazngueuauiiaiade
Alertness uandeiy wazidloriuszey 2 &Uavi wudl ngumaans wazngualuay Saasdiainde
Attention network 71U Alertness WANANAY Land31 Uduiussenineseusiiain1smagouiu
A8n13M9@94 (Interval x Groups) liidsmadarnads Attention network #u Alertness vosiinide
TuszoznounIvAaes nauMAaes LaznguaAuAL fA1Lads Attention network #1u Orient 7
uansnsiu Aeuluszegndsnisvaass nauMAAB LagnauAUAL JANRAY Attention network Fi1u
Orient uaneefuannd wazdloriuszey 2 §Unsi wuin ngunnaes uaznguaua Ssasdiaiade

(Y s

Attention network 911 Orient WANFANAULANBENTINAINITNARDY kanId1 UHduRusIzeELIaN
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nadaeu (nterval) AU3n1smAaes (Groups) lidwmasarade Attention network §Mu Orient 289
tnifouluszozneun1saass naunaass uazngquAIUAN A1l e Attention network fi1u
Executive attention IndlAgsiu denluszogndanisvaass ngunaass uagngueuay Jaiade
Attention network #1 Executive attention wansnsiulaeiinguaiuauianademniingumaass
uaztiloriuszey 2 dUni wudn nguveasLazngunUAY SansiiAiady Attention network f1u
Executive attention uanensiu ngumaaesiidnedediniinguaiuny uansin Ujduiussseioa
naaey (Interval) fu 33n13naaes (Groups) TldwwasaAade Attention network $1u Executive
attention ¥89tintSsuluszeznounIIMAGed NnquNAaBY LaznauAIuAN dalady Total erors
et fiosnluszegndaniamaass naunNAans waznguauay faade Total erors uanaafulng
naumaasdanINgumUAY waziiloiussey 2 §Unvi WUl ngunAaes wagngumuay Sanadl
ALade Total errors kanansfulasngunaasatasninauaIuaa wandsd1 Uduiusszuing

syezamadau (Interval) AUIBNISVAGBY (Groups) dkanaALady Error Uastiniseu

maudl 3 nseuiguaaisnunslaInTevangunnassazngumual luss NI UNAaDY N8
NARDI LATANAUNE

AI383ATIEANRUTUT U BT e Ui U i g undlaandengunaaadlussegnau

NAADY NSINAADY UASAAMIUNG LARIRINITIN 3

YL NguUNARLY NFUAIUAN MD SS MS F P n2
NnEa
M SD M SD
U
nau 123.92 75.51 131.67 66.46 0.00
-7.745  869.936 869.936 0.172 0.68
neapy 8 7 3 9 3
VAN -
124.12 52.84 161.10 42.45 19830.31 19830.31 0.005 0.13
NAADY 36.98 8.631
Alertness 8 5 9 5 4 4 * 4
1
Aneu -
158.10 47.33 185.00 57.10 10486.72 10486.72 0.06
Wa 26.89 3813 0.056
9 0 1 6 9 9 q
2
Aoy -
43.69 40.10 0.040 0.07
NAaDY 61.770 84.910 23.14 1762.672 1762.672 4.414
2 5 * 3
0
Y -
35.49 46.40 27570.96 27570.96 16.15 0.000 0.22
Orient neaos  55.490 99.101 43.61
2 9 4 4 q * q
1
Aneu -
30.87 109.47 53.92 0.04
AR 90.819 18.65 5047.676 5047.676 2.614 0.112
2 7 9 5
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WYL NHUNARDY ngUAIUAL MD SS MS F P n?
nada
M SD M SD
u
oy 100.96  79.41 110.30  80.23 0.00
-9.342  1265.535 1265535  0.199  0.658
Ay 6 6 8 8 4
Executiv %84 28.68 2753 17.77 0.09
76.329 58.554 4581.336  4581.336 5796  0.019
e PRI 3 7 5 4
finn 2371 38.34
53.284 67.664 -14.38  2998.402  2998.402  2.95 0.091  0.05
W& 3 3
oy 58.72 32.00  20.62 0.04
65.001 44.379 6165.586 6165586 2757  0.102
ZEDN 4 0 2 7
UGN -
27.43 13996.56  13996.56 ~ 33.54  0.000  0.37
naee  8.897 9.057  39.965 31.06
Error 1 9 9 5 * 5
8
finnu -
15.29 28.12 17.01 0.000 0.23
W& 18.172 42.690 24.51 8715879  8715.879
0 0 5 * 3
8

INANTNN 3 WeaNasaneady Attention network iU Alertness SENINNGUNARDY WAL

nauAuAN WUl nauneaedldszeznatesninqumuaulusresndmaaes agrailduddny e

afid Asedu .05 ALads Attention network i Orient 58%1319NGUNARBILATNANAIUAL WU
naunaaedldszeznatiosninguaiuaulussesieunaass uazvdmaassegaiifoddynisada 7
sfU .05 ALade Total errors S¥WINNGUVARBILAYNGNAILAN NUT NEUMAARIAT Total errors
tsninaumunasluszegndmaasiuazszozinmamnanisnansessiidodfansedia fseiu 05

o w

a7uladn vidansvaaes nquveasinuAtlaandegenIngumuAy agrsltedAgnised

3)

520U .05 VBIUNLSHUDY1ITALIU

5. aAUsena

1. nquvnaesiildsulusunsuaiuaiennudilaredessvesainy fmnuiilaandegands
thidsunguaiuauildsuisunilusseyndenismaass dadulunmuauyigiud 1 fesanlusunsuld
ﬂ’wm%{uuuﬁugmmmu,mﬁ@ﬂizuauﬂﬁl,ﬁmﬂaflmé?ﬂwma AULWIAAVDINIY WazAmy (Fan et
al, 2002) fildesungliinszuiunsiinanundlaande & 3 szoy Ae 1) szaviusi (Alerting) 2)
S¥EEdA3eT (Orienting) 3) 588¥M15UIMSTANTANAIL99nT8 (Executive attention) Tneszes
fusn andunisusuanmlindenuaniunisaliiazifindu (Task-relate-event) udawilhfuanie
UnAisunaneifunuasey Januinanuiuduiunsihanuvesaueaisadesiuauesdrumiata

(Thalamus) nauauasaduni (Frontal lobe) nauaussaIut19 (Parietal lobe) wara1saaUsyay
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o U

Norepinephrine F9vntNUSUd Y 1UTZaMY0InT2UIUNITAAAINATLANTONAURUSAUNS
wasulnveslslnuuzAaindlaands uonNUUIAANIIUITEINGIMAT TUSUASHLESLES19A
adlavndedilaysannsunifnneuansatuildy (Constructionism) AsuuIAAYeINNSLNIN (1980)31
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with head/eye movement) N15Lii uanUIa15d 8Us¥a1M Acetylcholine dnasanTzUIUNITLAA
AUAILIINTOAIUNITIALTES (Posner, M. 1., 1980)
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