LY L =4 =) a ¢ o/ ] LA | Y o oy
§é§ nIRRIINATUgNENIIMIISEUAlInFanT (389 uaaRdd dusuliniseudulseufnuln 6
S% N v ¢ ' o a v a v v = a W
S Tnglduasanusauiuuuifnisaundumulasuuurniesuinee
\ nevas udTns lawndes wae aignua dunstiay

T5938ua3n WnInedesuigansang

L unAnge

NN msiatlunsaiifagusvasdifie 1) WanvesanusufulnAatesSeunduduuaziuuin
iewvinuglumsdamsBeuneinadamand Fes uragda 2) WisuifisunadugvdmansGeuneu
BouuazndaFou Gos unagda lnglivesanusmivsmiumnasvosoundusuuasiuuilnesy
finwy 3) AnvanufianelavesiinFoutuiseafnudi 6 udddvesanusmiuuudniofeundy
Funaznuuiiniaiuinee nausegeiilflunsinuduaiuiutniFoutulisondnudi 6 Tsadou
180 W Anendonuigensing suneilies Smingnsind maFoud 1 Un1sAnw 2567 S1uau 16
au Galdnanmisgusiegnsuuungy eiesdlefiltlumssusmdeyaldud 1) gilonisdanisiFous
2) WUUNAABUNBUITEU (Pre-test) 3) WUUNAABUNAUTEU (Post-test) Uay 4) WUUABUNIUAINTY
welavosiniSeudifiiensdanisisouslnglivesanusiuiusmiuuunanresoundufulaziuy
Anieduvinuy adalilunsinszidoya lun dfesas Aade Adesuusnnsgiu Shapiro-Wilk
test wa t-test
HANISANEINUT

1. gilensiamsBoundamans 130s waanda lngltueianusmivuunanieasoundy
AuLazwuURniEsuinee dusedniamanuinaet 75/75 Tnedazuuuseninensiseus (€, vy
75.09 La¥ANNISYWUUNAdaUnadsau (E,) WAy 75.31

2. NAN1INAEDU Shapiro-Wilk WUINAZLUUNDUITIULAZNAITUUINITLANLIIUNG (RouUTEU
Sig = .273, ®aal38U Sig = .338)

3. wadugninenisdsuvesinidenildfunisdanisseulaeldvesanusiuduiuan
VouSsundusuLasLuUTnEsunYe Sezuuuadonduiou (x = 15.06, S.D. = 1.57) FINIAZUUY
Wasnewseu (X = 12.06, S.D. = 1.24) aéﬂaﬁﬁaéﬂﬁiquaﬁaﬁisﬁu .05

a. audianelavesinFeunisenisdnnisiseuslnosimeglussfuanniign (x = 4.7, SD.

= 0.45) lngynsien1suseiiiudanuiianelaegluszauunniign

AENARY: UBSALNY; WouTEUNGUAT;, WUURNESUTINYY; LARARE




%Qﬁ Development of Mathematics Achievement in Calculus for Grade 12 Students Using
=
*K Board Games Integrated with Flipped Classroom Approach and Skill Enhancement
‘ Exercises.
Gridchason Janjeeratchakorn Jaikliang and Nathkamon Seedangnoy
O\ Demonstration School of Uttaradit Rajabhat University
" Abstract

The objectives of this research were to: 1) develop board games integrated with flipped
classroom concepts and skill enhancement exercises for teaching calculus in mathematics, 2)
compare learning achievement before and after studying calculus using board games
integrated with flipped classroom concepts and skill enhancement exercises, and 3) study the
satisfaction of Grade 12 students after using board games integrated with flipped classroom
concepts and skill enhancement exercises. The sample group consisted of 16 Grade 12
students from the Demonstration School of Uttaradit Rajabhat University, Mueang District,
Uttaradit Province, in the first semester of the 2024 academic year, selected through cluster
sampling. The instruments used for data collection were: 1) learning management manual, 2)
pre-test, 3) post-test, and 4) student satisfaction questionnaire regarding learning management
using board games integrated with flipped classroom concepts and skill enhancement
exercises. The statistics used for data analysis were percentage, mean, standard deviation,
Shapiro-Wilk test, and t-test.

The results of the study revealed that:

1. The mathematics learning management manual for calculus using board games with
flipped classroom approach and skill enhancement exercises met the 75/75 efficiency criteria,
with scores during the learning process (E;) equal to 75.09 and post-test scores (E,) equal to 75.31.

2. The Shapiro-Wilk test results showed that both pre-test and post-test scores had
normal distribution (pre-test Sig = .273, post-test Sig = .338).

3. The learning achievement of students who received instruction using board games
with flipped classroom approach and skill enhancement exercises showed that the post-test
mean score (x = 15.06, S.D. = 1.57) was significantly higher than the pre-test mean score
(x = 12.06, S.D. = 1.24) at the .05 significance level.

4. The satisfaction of students with the learning management using board games with

flipped classroom approach and skill enhancement exercises was at the highest level

(x = 4.77, S.D. = 0.45), with all evaluation items rated at the highest satisfaction level.

Keywords: Board games; Flipped classroom; Skill enhancement exercises; Calculus
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