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The objectives of this research were: 1) to develop heuristic problemsolving
in mathematics on statistics in grade 8 students by open approach and 2) to study
the guidelines for organizing learning using open approach that promoted heuristic
problem-solving in mathematics on statistics in grade 8 students. The target group
was 33 students in grade 8, room 2 in the 2nd semester of the academic year 2023
from the extra-large schools in Songkhla province. This research was classroom
action research based on three circuits of PAOR (Plan, Act, Observe, and Reflect). The
research instruments were divided into 1) tools used to collect data include 4
learning management plans on statistics, video recorder, DVR, and voice recorder and
2) tools used for data analysis include activity sheets and student conversation audio
and mathematical heuristic problem-solving scoring criteria. The data was analyzed
according to the mathematical heuristic problem-solving framework of Tan (2018)
and the statistics used to analyze the data included frequency, percentage, mean
and standard deviation.

The results of the research found that: 1) The development of heuristic
problem-solving in mathematics on statistics in grade 8 students by open approach,
students developed heuristic problem-solving in mathematics at every step of the
open approach. The basic mathematical heuristic problem-solving pattern that
occurs in all 4 learning plans were searching for clues, solving, or recalling similar or
equivalent problems and using logic and common sense. In addition, it was found
that the context of mathematical content on statistics, which consisted of dot plots,
plant-leaf plots, histograms, and median values of data in each content, were
different. It would affect the number of patterns or strategies for solving

mathematical heuristics to be different. And 2) To study of learning management
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methods using open approach that promoted heuristic problem-solving in
mathematics, found that there were 4 steps as follows: Step 1: Posing open-ended
problem, teachers proceeded by presenting problem situations close to the context
of students' daily lives. The stories were accessible and familiar to students and used
questions that were easy to understand and that students could answer. Teachers
used Q&A to ask students what their answers meant so that students could find and
answered questions that were more specific or relevant to the information
presented. In addition, teachers should check students' understanding of the
problem situations presented by asking students what the questions asked and what
the problems required to find the solution to the problem on their own. Step 2:
Student’ self-learning, teachers gave students the opportunity to do activity sheet
fully on their own. The teachers walked through the ideas to organize the
presentation and provided encouragement when students were not confident in
solving problems. Step 3: Discuss and compare as a whole class, teachers conducted
by having students came out and presented their ideas in front of the class. Teachers
used thought-provoking questions to get students to explain more about the idea,
used questions and answers in language that was easy for students to understand so
that students could compare the ideas of their own group with the ideas of other
groups of friends. And Step 4: Summarization through connecting students’
mathematical ideas emerged in the classroom, the teachers connected students’
ideas to the content of the lesson and asked students to write a summary of the

knowledge gained in their notebooks.



22

(989N IsNNNUNARGRNIW NG N13AUATIIBETY SeauUTyIn)
UNANED

FomsAuaindase | nsdannFeudmununaziinfnuiysuinsudnuivgiasegha
wauies iewmuiauansalunsAnegaiiasagiaresinSey
seavUszanfnuinoulats 1saseulnulangsud

Fo-eanafviinisfuaindass : uisenalgiu senseu

p1sdTUinwMsAundaTe : 819138 A3, g51ail yaygiving

USgaazanunien : USansAnenumUugie @a191i91n19setasUssiiiu

Ynsfinwitdnga : 2567

1%
v AaAau

ATeililinguszasdiite 1) sonuuunsianisiGouimuuuiasidudnu ysan
n1snandSvgiasegianeiiisdlunisiauiaiuaiunsalun1sfned 19835y Vel
TniFeussiulszonfine waz 2) Wiswauiaduannsalunisdnegiafiiensag i veq
tniseuszaulszaufne laenisdnnisiseuimuuwiasiufnuiysainisnanysvgn
wswgRaneifios nduiduune Ao dniFeutulszonfnuili 5 vedsadsutulaneud
Afnddnnueniiuiinsfnuuszouinuads e 1 madeudl 1 Innsfinw 2567 Sy
10 AU Fre3TidenuuuIzas Mt iduitedujofnsluduSen ndesiledse
Usznousie wnunsdanisieudanunwiasfudnuiysannisuanuivsgiasvghaneiies
lufanssuiAsughaneliies wazfanssunatntdaneiiies lun1sdnnisiseunisasuy tngld
nauiinouaniaiianiilviauddyiuigidou iWeidBsuansaaianusldsonues
Mnnsiufduiusfuyanadunazdsuindenetianseiiedadu insieseiuseidiy
ANAINTaluNsAnegTRsug IulaeldnTaULLIANTBIE (Lee, 2006) NANITITUNUIN
1) H891INN1509NKUUNITIANTITIS B USMILLUIAZIANAN BT ULATYEAY weieslunis
fimuraauannsalunisnegaiiansugia anmafeluaded wudn nisdanisdeus
AuLwIEsiNAnwIYsaNIsHan U esegnaneiedunsiaun anuansalunisie
981983 TUY I UTEnaune 3 Seey A Seaenuniu ssevUun

wagsvozasuna tngluudazszeiinislduunfnnsdanisfeous auwuasfudny
1 4 aien fo Inenmans (S) melulad (1) Imnssumans () wazadnmans (M) Tng
N13YsUINIUanUSvguAsYgianeliies A AuNeUTENIM ANUIWAKS LAy N15d
piauAuly 2 AaNssu Ae AAnTsuiATYINANELNeI0dy LazAanssunatntanaliiealy
2asUfioRnslududou (PAOR) dandunszuiunslunisesnuuuusunsdanisiious
AL WIESANANYIYTUINITENUS Ry IATEgRaNeLies 2) NsimuIAINEINNSaluNSAR
ag sy uvenindeusEiu Ussaufnw Tnenisdanisseusauuwiasaudng
ysumandnuisguasvgianaifiss Jwis 2 Aanssy wudn vilvdniFeuieuanasely



23

msAnegsiinsugie 5 asdusznou Ao mnmansalumstmuatlym auauns
lun1ssiusindeya Amatutsalunisiesied anuanisalunisdunsiei uas
aruannsolunsUsndu Sfmuinisigiudemndndoulddnslduionduinss Wiy
awdidateu anansatian YSuldlu@inusesfuvesinSeuls



24

(A79819N1TNUNUNANYN1WIBINGE N1TAUATIDETE SauUIgaynln)
Abstract

Independent Study Title : Learning Management by Stem Education Integrated
with the Philosophy of Sufficiency Economy to
Develop Critical Thinking of Elementary School
Students at Ban Khok Cha Ngae School

Student’s Name : Miss. Natticha Rothon

Advisor : Dr. Suthasinee Boonyapithak

Degree and Program : Master of Education in Research and Evaluation

Academic Year : 2024

The objectives of this research were 1) to design STEM learning
management integrated with the philosophy of sufficiency economy to develop
elementary school students' critical thinking skills, and 2) to develop elementary
school students' critical thinking skills through STEM learning management integrated
with the philosophy of sufficiency economy. The sample consisted of 10 Grade 5
students from Ban Khok Cha Ngae School, Trang Primary Educational Service Area
Office 1 in the first semester of academic year 2024, selected through purposive
sampling. This research was classroom action research. The research instruments
consisted of five STEM learning management plans integrated with the sufficiency
economy philosophy and sufficiency market activity. Data analysis on critical thinking
skills using constructivist theory, which focuses on students' beliefs that learners can
construct their own knowledge through active interaction with other people and the
environment, was analyzed using Lee's conceptual framework (Lee, 2006). The
results of the research showed that: 1) STEM learning management integrated with
the philosophy of sufficiency economy to develop elementary students' critical
thinking skills was 3 steps: Review phase, practice phase, and summary phase. In
each step of STEM items were science (S), technology (T), engineering (E) and
mathematics (M) that emphasized on the @ philosophy of sufficiency economy, that
is, the learning outcomes of moderation, reasonableness and immunity in both
activities consisting of the sufficiency economy activity and the sufficiency market
activity. The Sufficiency Market activity uses a classroom action cycle (PAOR). into the
process of designing learning management plans according to integrated STEM
education Sufficiency Economy Philosophy 2) The development of critical thinking

skills of elementary school students through the organization of learning according to
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STEM education integrated with the philosophy of sufficiency economy showed that
the critical thinking skills of all 5 components, namely the ability to define problems,
the ability to gather information, the ability to analyze, the ability to synthesize and
the ability to evaluate, in both activities consisting of the sufficiency economy activity
and the sufficiency market activity, showed a higher critical thinking ability since the
second phase when a learning management plan was designed according to STEM
education integrated with the philosophy of sufficiency economy. In the third phase,
when the critical thinking ability was assessed, it also increased as the students had

used the real context, saw a clear picture and could apply it to their daily life.
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This research consists of three particular objectives, which are: to study
working conditions of vocation training promotion of community colleges in Thailand,;
to develop vocational training model in relevant to study’s results; and to assess validity
of the developed model for its application. The research has been designed in 3
consecutives steps, inclusively : 1) exploration study of vocational training activities
and working conditions implemented in 5 selected colleges recognized of their good-
practice performance, and in-depth interview also made with 5 training experts ;
2) preparation of a draft vocational training model and having it verified by group
discussion of 9 resource persons, content analysis approach also used for qualitative
data obtained; and 3) evaluation of validity and utility of developed model had been
done through distribution of questionnaires, practically addressed to 79 administrators
of regional community colleges throughout the country. Analysis of quantitative data
had been done through descriptive statistics with the average and standard deviation
values.

The study results were : The vocational training promotion model had been
developed as the result of the research, and from this, 6 main factors are suggested
to take into account when each training program is designed, inclusively : 1) conception of
the program; 2) setting of objectives; 3) internal factor of each community college; 4)
working process (such as in training needs identification, planning of activities, recruitment
of trainees/training clients, knowledge management, staff development); 5) outcome
attainment (in learning aspect, satisfaction of training’s clients, and commitments of
staff); and 6) other supportive conditions. In conclusion, the developed model was
evaluated and found to be applicable and useful at high and very high levels

respectively.
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