fai5e9 maRmngfanisBuiadamansns MazfinRfnunsondy
mal¥ifaymiiugin Adanastoaaudanelumias
nnsuflandilamn uaznadngmantenisBou
yoarinEeniuisenAnYTi 1

DEEE) WINHA NANDWINGA

assunNeiUEne  frasrananansdl ae.anees nanelasiug

A9 AR NazaInd

U3gyayn A.H. (N1TITEUATNMINNITANET)
RN NUAVEIAEIYA NNAUAT
UANNN 2562

unAngia

Y L4
o’

mMeAdASsiianusfmaeie 1) Wauataniadesadamanslagly
azfnAnenganiuns Elayndng Wifaonmesinosivesieilss@aning
fpaz 50 3wl 2) iwBsufsuaaEAiE luses veeinEeuiu s AT 1
AeowBaunaznasanlaeldgienisBensadnmans lnaliazfinfnuisaniunsly
Taymiiugnn 3) Wisuileunisuflandilgmn y9rin Beniu s AnEn T 1
AeowBaunaznasBeanlaeldgionisBdensadnmans lnalazfinfnuisaniunsly
flamifiugin 4) wWisuifsusnadigninnisdeuesin@euduisendnunti 1
ewBawnaznasBeanlaeldgienisBensadnmans lna sz finfnuisaniunsly
fiygvuiiugu 5) Wisuisuauidifelumues nmaudlandiloym uaznadugns
n9n1aden sasinduniuisanAnunii 1 AfinneArinssiuansinei (g
Urunaw uazin) ndsdeulaedfionsdonsadnmanslna Eazfufnudondy
mstitigmdiugu ndadaesraduindeduisaan@nuti 1 Taadeugmanund
masli dsindinemasfinfinsfnendazonfnunanauns wa 2 naEeui 2
finnafnen 2561 4109 31 A BelinalasniaguuunuLngs (Cluster Random
Sampling) Tmsﬁ%ﬁmL%ﬂw,ﬂummﬁum'ﬁzju wanaflefilEiunnsidelsyneudiag

1) gflenisBensadinenanslnanis EasfinAnunsandunisEilgndugm



2) wwunAEBLIANMSARAATZA 3) wwuapUaEANEATE WAL 4) wwunasey
Fannaufilandilomn 5) uuuveaeuinnadgrsnienisden adanEns
Anaitieys [Hud Aueds doudeaumsnnsgin dfuiilssaning (Effectiveness
Index; E.I.) a0ieinAaaUAT (t-test for Dependent Samples) N193LATIZA
AHLUTLTIUNIURYT (One-way ANOVA) NM93LAT1EAHULTUSINI NN A DL
VIM9LPI89 (One-way MANCOVA) kazn193tAT1eAmanuilal99uaanyneifien

(One-way ANCOVA)

L4
Y o A

nanA9eagU (A

1. gilensBandadinans lnalfazfinfnuisantunisEdom
m‘ju;gm Henfutilss@ndng (Effectiveness Index: E.I.) Wiy 0.52 gendineusi
fArimun s

2. anwiAaTumias ansinEenilisunisaeuaugtanadeg
aciarmansns lEanfinAnunsondunsEilgnudugi nasGeugendnnenEon
asnefiiudndyneadaisyay .05

5. naufilandilomn sesindeulisunsreumugfaniadg
atiarmansae lEaufinAnunsondunisilgnudug ndsGengendnneuEou
asinefidnfyneadaisyay 05

4. WadngENNena e 1 Beni iisunsaeunngfeniadens
aciarmansae lEanfinAnunsondunsEilgrudugi nasGengendnnenEou
asnefiiudndyneadanisyay .05

5. anuiAie Tusues nsudlandilom Lmzmﬁmqw%mqmﬂ‘%ﬂu
109N Eenfifn1aAninTzigs Umnans wazan naatisunsaanangfians
BauiadinenanslnaliazfudnuisaniunisEtamiugin uansneiu agned
e fyeadRfisziu .05 TﬂﬂﬁfﬂL’Sﬁﬁuﬁﬁmﬁﬁmﬁm‘m:ﬁqaa‘im'ﬁLLﬁT@wﬂ'ﬁiymfﬁ
gondninBuniidnsAninsisiiiunauazen uasinBeuiiinisAnineizige

o’ AQ( ! o/ { a _a 3 s
HNRANONENI9NITEEUGINIUNEEUARNITAATIATITALIUNAUATAN

o o a 1 v & 1% @ o o
AdATy ARensBeny anfindnen mslEtamiiugis acudtelusues

maufilandiamn nadngndnIenisEey



TITLE Development of Mathematics Handbook Using STEM Education and
Problem Based Learning to Affect Mathayom Suksa 1 Students’
Self-discipline, Problem Solving, and Learning Achievement

AUTHOR Wacharakamon Phanitanongkrit

ADVISORS Asst. Prof. Dr. Marasri Klangprapan
Dr. Somkiat Palajit

DEGREE M.Ed. (Educational Research and Development)
INSTITUTION  Sakon Nakhon Rajabhat University
YEAR 2019

ABSTRACT

The purposes of this study were 1) to develop the mathematics handbook
by using STEM Education and Problem Based Learning to contain the established
standard criteria of 50 of the effectiveness index, 2) to compare Mathayom Suksa 1
students' self-discipline possessed before and after learning through the mathematics
handbook by using STEM Education and Problem Based Learning, 3) to compare
Mathayom Suksa 1 students' problem solving abilities possessed before and after
learning through the mathematics handbook by using STEM Education and Problem
Based Learning, 4) to compare Mathayom Suksa 1 students' learning achievements
gained before and after learning through the mathematics handbook by using STEM
Education and Problem Based Learning, 5) to compare self-discipline, problem solving
ability and learning achievement of Mathayom Suksa 1 students whose analytical
thoughts differed (high, moderate, and low) after they had learnt through the
developed mathematics handbook by using STEM Education and Problem Based
Learning. The samples were obtained by cluster random sampling technique using
their classrooms as the sampling units. These samples consisted of 31 Mathayom
Suksa 1 students who were studying in the second semester of 2018 academic year

at Nadeenongphai School under the Office of Primary Educational Service



Area 2. The instruments used in the study included 1) the mathematics handbook
which was constructed by using STEM Education and Problem Based Learning, 2) the
test to evaluate the students’ analytical thought, 3) the test to examine the students’
self-discipline, 4) the test to assess the students’ ability to solve problems, and
5) an achievement test. The statistics employed for data analysis were mean,
standard deviation, effectiveness index, t-test (Dependent Samples), One-way
ANOVA, One-way MANCOVA, and One-way ANCOVA.

The study revealed these results:

1. The effectiveness index of the developed mathematics handbook
using STEM Education and Problem Based Learning was 0.52 which was higher than
the established criteria.

2. After the students had learnt through the mathematics handbook
using STEM Education and Problem Based Learning, their self-discipline was
significantly higher than that of before at .05 statistical level.

3. After the students had learnt through the mathematics handbook
using STEM Education and Problem Based Learning, their problem solving ability was
significantly higher than that of before at .05 statistical level.

4. After the students had learnt through the mathematics handbook
using STEM Education and Problem Based Learning, their learning achievement was
significantly higher than that of before at .05 statistical level.

5. After the students had learnt through the mathematics handbook
using STEM Education and Problem Based Learning, self-discipline, problem solving
ability, and learning achievement of the students whose analytical thoughts differed
(high, moderate, and low) were significantly different at .05 statistical levels. It was
found that the students whose analytical thought was high could solve the problems
better than those whose analytical thoughts were moderate and low. At the same

time, the learning achievement



of the students whose analytical thought was high was also higher than the learning

achievements of those whose analytical thoughts were moderate and low.
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