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The objectives of this research are as follows: (1) to develop a learning model based on self-
directed learning and project-based learning to enhance mathematical thinking; (2) to study the
effectiveness of implementing the developed learning model based on self-directed and project-based
learning in the aspect of mathematical thinking and the satisfaction of learning model based on self-directed
learning and project-based learning. The subjects of research were 35 Grade 11 students who were
selected by the cluster random sampling from 12 classrooms. The subjects took a pretest and a post-test
and attended 32 periods at 50 minutes per period in the first semester of the 2023 academic year. The
research instruments consisted of a lesson plan based on self-directed and project-based learning, a
mathematical thinking test and a questionnaire on satisfaction through model of learning. The data were
analyzed by using mean, standard deviation and t-test. The results revealed the following: (1) the learning
model was based on self-directed learning and project-based learning and had four main components;
principles, objectives, steps of teaching and assessment and evaluation of learning model. The steps of
learning model consisted of seven steps: (1.1) observing the needs of the students; (1.2) selecting learning
problems; (1.3) problem-solving; (1.4) learning outside the classroom; (1.5) managing the learning process;
(1.6) summarizing and presenting; and (1.7) reflection and the learning process. The effectiveness of the
learning model showed that it was effective at the highest level ( = 4.80, S.D. = 0.41); (2) the results of the
effectiveness of implementing the developed learning model demonstrated the following: (2.1) the post-test
mathematical thinking scores of the upper high school students were significantly higher than the pre-test at
.05 level; (2.2) the mean scores on the pre-test was 18.69 and the standard deviation was 4.40. On the other
hand, the mean scores of the post-test were 48.81 and the standard deviation was 5.71; and (2.2) overall
student satisfaction through self-directed learning and project-based learning was at the highest level ( =

4.76, S.D. = 0.46)
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5. LANANTNLNLITRINUAINNNINA LA
5.1 AMNUNILARIANNNINA LA
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2. Anaaenisasdpnud Ay Tnananeiu uyseRaaunsnFeedi i
ANANATYTBIAINNARINIT LA (Hierarchy of needs)

3. yARAAZUAGIINATNFRINITE ATy Tigariau

4. dflaypraliReTidasnisuda annaanuluRaiuazaly

5. yanaazEnaulalunudesnisddtyetnsdursell (Masiow, 1998)
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Self-fulfillment
needs

Self-
actualization:
achieving one’s

full potential,
including creative
activities

Esteem needs:
prestige and feeling of accomplishment Psychological

needs
Belongingness and love needs:
intimate relationships, friends

Safety needs:
security, safefy Basic

needs
Physiological needs:
food, water, warmth, rest

nwdsznau 7 ﬁmﬁizl,ﬂwm’mﬁmmiﬁugm 5 32AUARY Maslow Economic Theory

(Edward, 2000)

Herzberg. (2017) ldAnwmaufaelaniqw (Motivation Maintenance Theory)

19e o uf)3elagueunse (Motivation Hygiene Theory) lungujnesunaiaradagAny 2
fade NHANduRusiuAN e lauaz lifenelalunisd Jimeau aqldun Jade q4la
(Motivation Factor) uazifastA1qi (Hygiene Factor) (Herzberg, 2017)
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1.1 ANAN5AU991U (Achievement)

1.2 nslasuniseeNsLiLDe (Recognition)

1.3 ANANIUTN IWFAIWIN19971 (Advancement)

1.4 zﬁ“ﬂwmmmﬁﬂﬁiﬁ (Work Itself)

1.5 ANNTLRATAL (Responsibility)

2. ﬁ@@“ﬂﬂ%wu (Hygiene Factor) futfasafiazarqulfifinureqaly
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24 ulgune LaYNITUINITINUT R UNY (Company Policy and
Administration)
2.2 Tananazlasumnuinaninluewnan (Possibility Growth)

o o o [ o

2.3 poudaiusdausrudilduTye glddifuiyen euiunu
(Interpersonal Relation to Superior, Subordinate, Peer)
2.4 JuAau (Salary)
2.5 #0711L289813N (Occupation)
2.6 Avutluatidausia (Personnel Life)
2.7 Arusfuadlien (Security)
2.8 ANUN19917911 (Working Conditions)
2.9 npilAresrilneg (Supervisor Technical)
2.10 A uiluatidausa (Personal Life)
Rossman & Morley (1995) lénanafdauuadniifaafuanuftanalaldsn
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2IANNFANFTANGT “STULANAINATA” (Rossman & Morley, 1995)
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poUAuedluglaesedavTanana L ILTIULeaN Y nanaUwBANY Y LATNARBLILNL
ANBUN (ANFT TaNNLNG, 2544)
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2. 170 PALAUAARN T UINLUN AR L LN UATIANNNIFN 91U
NARNDLLNUATNAIINAIANI

' o |
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134T
1. 89AUsznaUAIUAINNIAN (Affective Component) T UAN B WEN
=R A c o v =X A o A =R
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=R
LAZANNFANNNAL
2. a9ALl3ENaUAIUAITNAR (Cognitive Component) A8 N3N EN B4
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yanasufuaritiadadeyasine AldfuiiannAnneaiuingyAna a9AlsznoUNIg
AMAANETRITUNNIRANTUNTRNYIALARBG YN kYN
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Gilmer, (1971: 280-283) lanananaasmilsynauninasamidnenalalunig
Ufumamld 10 dsznag 196

1. ANWULABINIUNNA (Intrinsic aspects of the Job) 1luaamlsznaui

v o o

NUSIUANGAINAINNT0 20U IR wnlAUTRNuNninazifinpunela
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2. NMIUMAIY (Supervision) uasAtlsznaunddaudnAny g
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3. ANNUALlLaY (Security) uasAlsznauineadeasniy AL
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4. NBUTINIUBAZN17AN NI RA 8 1 (Company and Management)
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WuasAlsznauniiandaaniu Aunalantlfatieausadau Tatded Lazn1TaiuINw
A8l ue9RgAng

5. AN1WN19M1971 (Working Condition) tlueaAilsznauiinaadaeriy
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6. AN919 (Wages) wuasAlsznaunetaaznaliiinmanldianala
1 =3
UINNFIANNAIND 1A
7. ANA1911E1 11N 1991971% (Advancement) WluasAlsznauninendag

iy nslAiaeusnuiagean n1slasudsmasunuainaAnainngalunislimeau

'
v
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10. HARALLNUNLAANNNIIYN974 (Benefits) Wluasmlsznaudinandasiy
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aAe TuneninNeusing < 1wy (Gilmer. B. V, 1971)
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Frederick (aligns afsu. 2550: 107 §1909lu Frederick. 1999) lfianannud)
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Whitehead Teinanqdia nnsaiagitfyaynluscuunisdne 1991 nsld3snng
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