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ABSTRACT
TITLE : THE DEVELOPMENT OF MATHEMATICAL CONNECTION SKILLS AND
PROBLEM-SOLVING SKILLS BY PROBLEM - BASED LEARNING
AUTHOR : KRONGSAP PENGKHWAN
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATICS EDUCATION
ADVISOR : ASSOC. PROF. MANAKORN WATTANATAWEEKUL, Ph.D.
KEYWORD : MATHEMATICAL CONNECTION SKILLS, PROBLEM-SOLVING SKILLS,

PROBLEM - BASED LEARNING

The purposes of this research were to compare the effectiveness of student’s
mathematical connection skills and problem-solving skills through using problem-based
learning (PBL) before and after learning and to compare with normal instruction activities.
An experimental design method was used to assemble grade 8 students of
Wangnuawitthaya School, Lampang province, in the second semester of the 2016 academic
year. The students were separated into the experimental group and the control group of
35 each. Two research tools were adopted for analyzing mathematical connection skills
and problem-solving skills; problem-based learning lesson plans, a mathematical
connection skills and problem solving skills pre-test and post-test. The data were analyzed
by using basic statistics and t-test. The results showed that learning using problem-based
learning (PBL) was better in developing the student’s mathematical connection skills and

problem-solving skills and was significantly higher than the control group at .05.
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ABSTRACT

TITLE : DEVELOPMENT OF MATHEMATICAL CONNECTION SKILLS AND PROBLEM
SOLVING SKILLS BY INQUIRY-BASED LEARNING WITH PROJECT-BASED
LEARNING

AUTHOR : CHALERMKWAN RUAMSUK

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : ASSOC. PROF. MANAKORN WATTANATAWEEKUL, Ph.D.

KEYWORDS : MATHEMATICS CONNECTION SKILLS, PROBLEM SOLVING SKILLS, INQUIRY-

BASED LEARNING WITH PROJECT-BASED LEARNING

The purpose of this research were compare the effectiveness of student’s
mathematical connection skills and problem-solving skills using inquiry-based learning with
project-based learning between before and after learning and to compared with normal
instruction. In addition, the research also studied quality of mathematical projects in
mathematical connection skills using inquiry-based leaning with project-based learning.

A quasi-experimental design method was used to assemble a target group from grade
8 students of Khunkhuanwittayakhom School, Phayao province, in the second semester of
the 2016 academic year. The students were separated into experimental group and control
group of 25 each. Three research tools were adopted for analyzing mathematical
connection skills and problem-solving skills; inquiry-based learning with project-based
learning lesson plans, pre-test and post-test, and evaluation form. Data were analyzed by
using basic statistics and t-tests. Results showed that learning using inquiry-based learning
with project-based learning was better in developing the students’ mathematical
connection skills and problem-solving skills and better than normal instruction activities at
.05 level of significance. Moreover, the result of evaluation the students’ mathematical
connection skills for inquiry-based learning with project-based learning instruction activities

was good.
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ABSTRACT

TITLE : A DESIGN OF LEARNING ACTIVITIES TO PROMOTE MATHEMATICAL
MODELING COMPETENCY USING HANDS-ON ACTIVITY APPROACH IN
EXPERIMENTAL ACTIVITIES FOR GRADE 9 STUDENTS

AUTHOR : CHANANTORN KHEMSUK

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : ASST. PROF. SUPOT SEEBUT, Ph.D.

KEYWORDS : MATHEMATICAL MODEL, MATHEMATICAL MODELING, MATHEMATICAL
MODELING COMPETENCY, HANDS-ON ACTIVITY APPROACH,
SATISFACTION

Learning and teaching mathematics emphasizes on contents, thinking process and
necessary skills that can help students apply what they have learned to solve everyday
problems. However, most students are able to solve only specific mathematical problems
but fail to solve non-mathematical ones. Therefore, this problem should obviously be
attended to when learning and teaching mathematics. This research involved the design of
learning activities to promote students’ mathematical modeling competency using hands-
on activity approach.

The objectives of this research were to study students’ mathematical modeling
competency and their satisfaction on the learning activities. The samples of the research
were 32 grade 9 students from Buntharikwittayakarn School, Buntharik District, Ubon
Ratchathani in semester 2 of 2016 academic year. They were selected by a purposive
sampling method. The activities were conducted after school hours consisting of 5 activities
and 2 post-tests. The statistics employed in data analysis were percentage, mathematical
average, standard deviation (S.D.) and index of item-objective congruence (I0C).

The findings showed that the students were able to use their mathematical knowledge
to formulate a mathematical model from given situations and apply the model to explain
the situations properly. In terms of the level of their mathematical modeling competency,

it was found that 21.87% of the students were at level 3, 56.26% at level 4, and 21.87% at

I«



level 5, respectively. The overall satisfaction level on the given activities was high
(x=45, SD=0.37).

In conclusion, the students who participated in the experimental activities were able
to adapt their knowledge to solve the given situations and everyday problems. In addition,

their satisfaction on the activities were at the high level.
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ABSTRACT
TITLE : COMPETENCE ON PROBABILISTIC REASONING USING INTEGRATED
LEARNING ACTIVITIES BASED ON CONSTRUCTIVIST THEORY
AUTHOR : CANANAN SINGMUY
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATICS EDUCATION
ADVISOR : ASST. PROF. WEERAYUTH NILSRAKOO, Ph.D.
KEYWORDS : COMPETENCE ON PROBABILISTIC REASONING, PROBABILITY, INTEGRATED

LEARNING ACTIVITIES, CONSTRUCTIVIST THEORY

The purpose of this research was to study competence on probabilistic reasoning of
grade 11/13 students by using Integrated Learning Activities based on Constructivist Theory.
The research method was Experimental Research with 32 Cluster Random Sampling
students of Amnatcharoen School, studying in semester 2, academic year 2016. The
research instruments consisted of: 1) 6 lesson plans based on Integrated Learning Activities
of Constructivist Theory, 2) 6 mathematical competence on probabilistic reasoning,
3) interview forms. The quantitative data were analyzed through arithmetic mean, standard
deviation and t-test for Dependent Sample.

The result indicated that the students had significantly higher probabilistic reasoning
than before learning at .01. Also, 24 students (75%) had probabilistic competence of at
least level 2 (The number was higher than the set goal of 70%).
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ABSTRACT

TITLE : THE EFFECTS OF ORGANIZING LEARNING ACTIVITY USING KWDL
TECHNIQUES IN FLIPPED CLASSROOM TOWARD CRITICAL THINKING FOR
STATISTICS AND BASIC DATA ANALYSIS.

AUTHOR : CHAIYUTH TAMPRACHA

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : SAKDA NOINANG, Ph.D.

KEYWORDS : KWDL, FUPPED CLASSROOM, CRITICAL THINKING

The purpose of this research was to compare the critical thinking skills between
students who learned using the KWDL technique in a flipped classroom and students who
learned using traditional techniques in statistics and basic data analysis. The sample
consisted of 60 Mattayomsuksa Level 6 students (grade 12) who studied in the second
semester of the 2017 academic year in Nakaesamakkiwittaya School, who were selected
through the cluster random sampling technique. The research instruments were : 1) 6 lesson
plans in the subject of Additional Mathematics in statistics and data analysis with KWDL
learning activities in a flipped classroom for 12 periods (for experimental group), 2) 6 lesson
plans in the subject of Additional Mathematics in statistics and data analysis with traditional
learning activities for 12 periods (for control group), and 3) a 30-item critical thinking
questionnaire with difficulties ranging of .31 -.79, discriminating powers ranging .35 -.92 and
a reliability of 0.85. The results of this research showed that the critical thinking skills of
students who had learned with the KWDL learning activities in the flipped classroom were
higher than those who had learned with traditional learning activities by a .05 level of
significance. The experimental group was satisfied with the learning activities using the KWDL

technique in a flipped classroom at the high level.
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ABSTRACT
TITLE : A STUDY OF LEARNING ACHIEVEMENT AND PROBLEM SOLVING SKILLS
USING POLYA’S PROBLEM SOLVING PROCESS WITH STAD
AUTHOR : THEERAWAT SAENGSRI
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATICS EDUCATION
ADVISOR : ASST. PROF. BUNTHOM SURAPORN, Ph.D.
KEYWORDS : MATHEMATICAL-PROBLEM SOLVING ACCORDING TO POLYA’S PROBLEM-

SOLVING PROCESS, STAD LEARNING ACTIVITY ORGANIZATION

The purpose of the research was to compare academic achievement and mathematical
problem-solving techniques according to Polya’ s problem-solving process with STAD and
traditional instruction. The population used in this study consisted of 34 eleventh grade
students from Sri Kaew Prachasan School during the 2016 academic year. The tools used in
the research were lesson plans, a basic mathematical knowledge measurement test, pre-
learning and post-learning academic achievement measurement tests, and a questionnaire
recarding satisfaction. The statistics used for data analysis were mean, standard deviation,
and a t-independent samples test, for twisting the differences of means.

The study found that the academic achievement and mathematical problem-solving
skills regarding trisconometric ratios of students who learned mathematical problem-solving
with Polya’ s problem-solving process with STAD, were higher than those with traditional
instruction at . 05 significance level. The satisfaction of students who learned the
mathematical problem-solving according to Polya’s problem-solving process with STAD

about trigonometric ratios was at the highest level.
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ABSTRACT

TITLE : THE DEVELOPMENT OF INSTRUCTIONAL ACTIVITIES APPLYING ESTABLISH
SUBGOAL STRATEGY TO ENHANCE ABILITY TO SOLVE MATHEMATICAL
PROBLEMS

AUTHOR : NATTHAPHON JUMPA

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : ASST. PROF. BUNTHOM SURAPORN, Ph.D.

KEYWORDS : MATHEMATICAL PROBLEM, SOLVING ESTABLISH SUBGOAL

The purpose of this study was to enhance student ability to use subgoal strategies to
solve mathematics problems and study the ability of students to solve math problems,
understand the problem, problem solve and search for the correct answer with a clear
explanation. The sample group for this study was thirty- one Grade 9 students from
Khowangwitthayakom school in Yasothon. The research design was a one- group pre-
test/post-test design using seven instructional activities that applied the established subgoal
and mathematical problem solving ability test which the index of objective congruence put
at an appropriate level. The results of the study are that more than 60% of the students
participating in the mathematical instructional activities applying the established subgoal
strategy had significant ability to use subgoal strategies to solve mathematics problems
(obtained more than 70% on total score) and to use subgoal strategy in order to solve
mathematical problems at the .05 level of significance. The student’s ability to solve
mathematical problems after participating in mathematical instructional activities using the
applied established subgoal strategy were higher than before participating at the .05 level

of significance.
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ABSTRACT
TITLE : THE STUDY ON REFLECTIVE THINKING USING PROBLEM - BASED
LEARNING WITH STEM EDUCATION CONCEPT
AUTHOR : PREEYANUCH MANUJUM
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATICS EDUCATION
ADVISOR : SAKDA NOINANG
CO-ADVISOR @ ASSOC. PROF. UTITH INPRASIT, Ph.D.
KEYWORDS : REFLECTIVE THINKING, PROBLEM — BASED LEARNING, STEM EDUCATION

This research aimed to study student’s reflective thinking using Problem - based
Learning (PBL) with STEM education concept and to compared with traditional learning, and
also examined their satisfaction of using the PBL with STEM education concept approach.
A quasi — experimental design method was used to assemble a target group from grade 9th
students of Piyamaharachalai School in Nakhon Phanom province in the second semester
of the 2016 academic year. The research instruments were lesson plans, reflective thinking
pre — test and post - test, and a questionnaire. The target group of 71 students were
separated into two groups, an experimental group and a control group. The students in
both groups completed the reflective thinking pre - test. The experimental group was then
taught by PBL with STEM education concept, and the control group used a traditional
teaching approach. After learning, the students completed the reflective thinking post — test
and the students of the experimental group took the questionnaire to evaluate the
satisfaction of learning by PBL with STEM education concept. Data were analyzed by using
basic statistics, t-test, and ANCOVA.

The results showed that learning using PBL with STEM education concept was better
in developing the student’s reflective thinking and better than using traditional learning at
.05 level of significance. Moreover, the satisfaction of the students using the PBL with STEM

education concept learning process was high.
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Mathematical modeling instruction is a learning activity that focuses on studying
students’ real life situations. It helps students to develop their potentials, analytical thinking
and problem solving skills. Moreover, it also enhances individual knowledge that can help
the students to be successful in learning mathematics. Therefore, classroom learning should
encourage the students to be able to formulate mathematical models. The purposes of
this research were to study students’” mathematical modeling competency and their
attitude after participating in the designed learning activities focusing on promotion of
mathematical modeling. The samples of this research were 29 grade 8 students from
Sirindhorn School in Surin Province. The students were selected by a purposive sampling
technique. The research instruments consisted of: 1) 5 lesson plans (10-hours) to promote
the mathematical modeling process using problem approach, 2) 2-subjective achievement
test to assess the students’” mathematical modeling competency after completing the 5
lesson plans, and the students were evaluated individually, and 3) students’ affective
domain evaluation form using 5 rating scales to evaluate the students’ attitude on the
designed learning activities. The form consisted of 13 items and divided into 4 aspects.

The results of the study were as follow:

1) Findings on the students’ mathematical modeling competency indicated that the
students had average scores of item number 1 of 4.52 (out of 5), item number 2 of 2.72

(out of 3), and item number 2.2 of 4.28 (out of 5). The mathematical modeling process
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classified by activities and steps of the process showed that the students were able to use
the mathematical modeling process to solve problems at a skillful level with the average
scores of 16.17 (out of 18) and 2.67 (out of 3), respectively. The results also showed that
the students could formulate mathematical models and used the models to solve
problems at a high level. The average score was 16.33 (out of 18).

2) The assessment of the students’ affective domain showed an uncertain level
resulting from the unfamiliarity with the learning process. The students were uncertain of
their abilities to create a mathematical model since it was their first time learning this
technique.

In conclusion, the students initially admitted that learning activities focusing on
promotion of the mathematical modeling process by using problem approach was rather
difficult. They were uncertain whether or not they could do it. However, the results showed
that the students could apply the mathematical modeling process to formulate
mathematical models. Furthermore, they could use the mathematical models to describe
various mathematical situations. It signified that learning activities focusing on promotion of
the mathematical modeling process by using problem approach had positive effects of
enhancing students' mathematical modeling competency. It could be claimed that the

students could apply the mathematical modeling process to solve real-life problems.
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ABSTRACT

TITLE : THE EFFECTS OF ORGANIZING LEARNING ACTIVITY USING POLYA’S

PROBLEM-SOLVING PROCESSES WITH MATHEMATICAL-
REPRESENTATIONS ON PROBLEM-SOLVING ABILITY ON PROBABILITY

AUTHOR : ROJANAPONG VITEEROD

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : ASST. PROF. WEERAYUTH NILSRAKOO, Ph.D.

KEYWORDS : POLYA PROCESS, MATHEMATICAL REPRESENTATIONS, PROBLEM-SOLVING
ABILITY

The purpose of this research was to compare problem-solving abilities of students after
using Polya’s problem-solving processes through mathematical representations learning
activities and through conventional learning activities. The subjects were 71 grade 9 students
in academic year 2017 from Chokchaisamakkee School, Chokchai district, Nakhonratchasima
province. There were 35 students in the experimental group and 36 students in the control
group. The experimental group was taught by using Polya’s problem-solving processes with
mathematical representations learning activities, and the control group was taught by the
conventional learning activities. The instruments research contained lesson plans that used
Polya’s problem-solving processes through mathematical representations learning activities,
conventional lesson plans and problem-solving abilities tests. The data were analyzed by
average, percent, standard deviation and t-test.

The results of the research revealed that the problem-solving abilities of the
experimental group were significantly higher than those of the control group at .05. When
considering all of the components, the data showed that the experimental group’s
problem-solving abilities in solution solving and answer summarizing were significantly
higher than those of the control group at .05. On the other hand, there was no statistical

difference in the subjects for problem understanding.
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ABSTRACT
TITLE : MATHEMATICS ANALYTICAL THINKING USING PROBLEM-BASED LEARNING
WITH STEM EDUCATION CONCEPT
AUTHOR : WASSANA PRAPASEE
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATICS EDUCATION
ADVISOR : SAKDA NOINANG, Ph.D.
CO- ADVISOR  : ASSOC. PROF. UTITH INPRASIT, Ph.D.
KEYWORDS : MATHEMATICS ANALYTICAL THINKING, PROBLEM-BASED LEARNING,

STEM EDUCATION

This research aimed to study students’ mathematics analytical thinking by using
Problem-based Learning (PBL) with STEM education concept approach compared with a
conventional instruction and to examined their satisfaction towards PBL with STEM
education concept approach. The research used a quasi experimental method. The targets
were 80 grade-10 students from Bantanwithaya School, Chaiyaphum Province in the second
semester of 2016 academic year. They were selected by a purposive targeting and divided
into an experimental group and a control group. Both groups took the mathematics
analytical thinking pre-test. The experimental group was then taught by using PBL with
STEM education concept approach whereas the control group used the conventional
method. After learning, both groups conducted the post-test. The experimental group’
satisfaction towards learning by using PBL with STEM education concept approach was
evaluated. The research instruments were lesson plans, mathematics analytical thinking
pre-test and post-test, and a questionnaire. Data were analyzed by using basic statistics, a
t-test, and ANCOVA.

The findings showed that the students with PBL with STEM education concept
approach had better mathematics analytical thinking than those who were instructed
through the conventional method at 0.05 of statistical significance. Furthermore, the
students’ satisfaction level towards PBL with STEM education concept approach was high

in all aspects.
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ABSTRACT

TITLE : A STUDY OF UNDERSTANDING AND LEARNING RETENTION ON PARABOLA
FOR GRADE 9 STUDENTS BY USING LEARNING ACTIVITIES THROUGH
GEOGEBRA.

AUTHOR : VIPAPORN TIPRAKSA

DEGREE : MASTER OF SCIENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : ASST. PROF. PAIRIN SUWANNASRI, Ph.D.

KEYWORDS : UNDERSTANDING, LEARNING RETENTION, GEOGEBRA

This research studied the understanding and learning retention of the parabola for
grade 9 students in semester 2, 2016 academic year, at Namkliangwitthaya school, Srisaket
Province, by using learning activities through GeoGebra program. The research was a quasi -
experimental design method of the samples were 39 students, were separated to
experimental and control group. The experimental group was assigned to explore the
patterns of the parabora graphs through the GeoGebra program, while the control group
was provided a traditional teaching approach. The results showed that the experimental
group’s understanding in parabola was increase rather than the control group. Moreover,

the learning retention of the experimental group was still maintained.
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ABSTRACT
TITLE : A STUDY OF UNDERSTANDING ON VECTOR IN THREE DIMENSIONS OF
GRADE 11 STUDENTS THROUGH GEOGEBRA APPLET
AUTHOR : WILAIWAN SEEDAD
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATICS EDUCATION
ADVISOR : ASST. PROF. PAIRIN SUWANNASRI, Ph.D.
KEYWORDS : UNDERSTANDING, VECTOR IN THREE DIMENSIONS, GEOGBRA APPLET

This research aim to study the three-dimensional vector. GeoGebra Applet students
use the quasi- experimental research. The experimental group consisted of 36 participants
and 34 control groups. The students in the second grade of the second year of the 2559
school, experimented with learning activities through GeoGebra Applet and the control
group used the normal teaching and learning process. Students who have learnt activities
through GeoGebra Applet understood the three-dimensional vector. After the study, the

students learned more than before. Statistically significant at the .05 level.
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TITLE : A STUDY OF UNDERSTANDING AND LEARNING RETENTION ON
FRACTIONS FOR GRADE 7 STUDENTS BY USING MUSIC NOTES WITH
BUTTERFLY METHOD
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MAJOR : MATHEMATICE EDUCATION

ADVISOR : ASST. PROF. PAIRIN  SUWANNASRI, Ph.D.
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This research studied the understanding and learning retention on fractions for
Grade 7 students, semester 2, 2016 academic year, at Namthaengpittayakom
Rachamangkhalapisek School, Ubon Ratchathani Province by using the music notes with
Butterfly method. The research was an experimental research. The participants were 51
students; separated into experimental and control groups. The experimental group studied
meaning and compared fractions by using musical notes, and the plus and minus fractions
by using Butterfly method. The results showed that understanding on fractions of the
experimental group increased and was greater than that of the control group. Moreover,
the learning retention of the experimental group still maintained and the satisfaction of the

students to the learning process was high.
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TITLE : THE EFFECTS OF HANDS - ON LEARNING ACTIVITIES TO DEVELOPMENT
OF ATTITUDE ON PROBABILITY FOR GRADE 11 STUDENTS
AUTHOR : SUTIDA SAICHALEE
DEGREE : MASTER OF SCIENCE
MAJOR : MATHEMATIC EDUCATION
ADVISOR : ASST. PROF. PAIRIN SUWANNASRI, Ph.D.
Keywords : HANDS — ON LEARNING ACTIVITY, ATTITUDE, PROBABILITY

This research studied the effects of hands-on learning activities to attitude
development on probability for grade 11 students at Buntharikwittayakarn School, Ubon
Ratchathani Province, studying in semester 2, academic year 2017. The research was an
experimental research. Participants were 66 students, separated into experimental and
control groups. The experimental group was taught by using hands-on learning activities.
The results showed that the experimental group’s attitude on probability increased and
was greater than that of the control group. Moreover, hand-on learning activities could

improve the students’ probability efficiency.

I«



35

UNANED

1384 : M3fnwvinyensuAtdymmeadinmanslagn1sdanisiseuiiuudues

sAunszuIum kAl nvedlnasn

ekl : @Wns1 aanalae
FoUy L AP TU U
AU . AAPNERSANY

[

9191587U3NW1 ¢ 509ANaN519138 As.aunsal Jauning
AdALy

: finwen1suidynmneadinmans, n153anTsiseuskuuduiey, NseuIung
uteymvasinasn

a o

MIduiliiTnguszasd iefnwidnuenmaudtymneademansvasingeu Ald¥uns
NS BUsHUVAUIEEIAUNsEUINNSEATyvedlnaen Wisuieuiunansinnisiseus;
wuuUn@ uazAnwinduiianelasenisdanisiseusivuduiaizsaudunszuiunisunlymnives
Tnaelngldnsitenuuimanes nquiesafutniFoudusisoufnundd 4 lsadouausinerans

[ [

Jandnasuns Uszdniaseuil 2 Insfine 2559 91uiu 54 au wiangueiegiseandu 2 ngu

A 1 1

fo nquvARDILATNaNAIUAN Nduay 27 Ay dudiunisidelaeliiniFeuiiaesngurhuuunaaey
favinwensuitymnisadamanideudou 1ntunguneasslédunisdnifeuiuuvduans
fufunszuaunisuidgmueddnae waznguauesldfumsinmasouduuuund wiliiaes
NAUYLUUVAEBUNALSEY UWagndunaassikuuinaufianalasenisianisiseuiiuvduians
saufunszuunsuidgmvesinas wedssilofllélunisideuszneuse ununisinnisiseus
HUUNAFDUINTNYENTUAT UM IAURFIERINOUISBULAE AL B wazuuuTnAmuisnelane
N33N1SsEUIRUVALIEETIAUnTEUINMsHATYMITedinay s seideyalagldaia
fugnuuaznisnaaaui (t-test)

nansisenuin dndeuiildfunsdanisBeuduvuduianzsuiunssuiunsuidamves

v 1

Inagn Dinwenmsuidgmimeadinmanivduseugeniinewseuy wargandtdniseunlasunis
QQdI

IAnsiseusuuuUng egrltdeddgnisaliinsedu .05 uartniseuiinuianalasien1sinnis

SeuuuvduasniuiunseuiumsuiUgymvasnaenluseduuinian

I«



36

ABSTRACT
TITLE : THE STUDY OF MATHEMATICAL PROBLEM SOLVING SKILL BY USING
INQUIRY — BASED LEARNING WITH POLYA’S PROBLEM SOLVING PROCESS
AUTHOR : SUPATTRA CHALATLOED
DEGREE : MASTER OF SCIENCE
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ADVISOR : ASSOC. PROF. MANAKORN WATTANATAWEEKUL, Ph.D.
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POLYA’ S PROBLEM SOLVING PROCESS

This research aimed to study students’ mathematical problem solving skills using
inquiry- based learning with Polya’s problem solving process compared with traditional
learning, and also examined their satisfaction towards inquiry-based learning with Polya’s
problem solving process. A quasi-experimental design method was used to assemble a
sample group by purposive sampling from 10" grade students of Sanom wittayakarn school
in Surin province in the second semester of the 2016 academic year. The research
instruments were lesson plans, pre-test and post- test for mathematical problem solving
skill, and a satisfactory questionnaire. The sample group of 54 students were separated into
two groups; an experimental group and a control group of 27 each. The students in both
groups completed the mathematical problem solving skill pre-test. The experimental group
was then taught by inquiry-based learning with Polya’ s problem solving process, and the
control group used a traditional teaching approach. After learning, those students
completed the mathematical problem solving skill post-test and the students of the
experimental group took the questionnaire to evaluate the satisfaction of learning by
inquiry-based learning with Polya’ s problem solving process. Data were analyzed by using
basic statistics and t-tests.

The results showed that learning using inquiry-based learning with Polya’s problem
solving process was better in developing the students’ mathematical problem solving skill
and better than using traditional learning at .05 level of significance. Moreover, the
satisfaction of the students using inquiry-based learning with Polya’ s problem solving

process was highest.
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This research aimed to study students’ mathematical creative thinking in originality
aspect using problem-based learning (PBL) with STEM education concept and to compare
with traditional learning, and also examine their satisfaction of the PBL with STEM education
concept approach. A quasi-experimental design method was used to assemble a target
group from grade 10 students at Samrongthobwitthayakom School, Surin province, in the
second semester of the 2016 academic year. The 52 students were organized into two
groups; 27 students for experimental group and 25 students for control group. The students
in both groups completed the mathematical creative thinking in originality aspect pre-test.
The experimental group was then taught by PBL with STEM education concept, and the
control group used a traditional teaching approach. After learning, those students
completed the mathematical creative thinking in originality aspect post-test and the
students of the experimental group took the questionnaire to the satisfaction of evaluate
the learning by PBL with STEM education concept. Data were analyzed by using basic
statistics and t-test. The research instruments were lesson plans, pre - test and post - test
for mathematical creative thinking in originality aspect, and a satisfactory questionnaire.

The results showed that learning using PBL with STEM education concept was
significantly high in developing the students’ mathematical creative thinking in originality
aspect and better than traditional learning as .01 . Moreover, the students’ satisfaction who

used PBL with STEM education concept learning process was high.
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ABSTRACT

TITLE : A DESIGN OF LEARNING ACTIVITIES TO PROMOTE MATHEMATICAL

MODELING COMPETENCY USING LEARNING ACTIVITY APPROACH FOR
GRADE 7 STUDENTS

AUTHOR : UBONRAT CHETINAI

DEGREE : MASTER OF SCINENCE

MAJOR : MATHEMATICS EDUCATION

ADVISOR : ASST. PROF. SUPOT SEEBUT, Ph.D.

KEYWORDS : MATHEMATICAL MODELING PROCESS, MATHEMATICAL MODELING

LEARNING ACTIVITY APPROACH

All mathematic instructional management focuses on students' problem-solving skills.
Most problems are designed by teachers and the students are assigned to apply their skills
to solve the problems in real-life situations. However, outside the classroom, they are
unable to solve problems which are in mathematical forms. Therefore, the design of
learning activities to promote students’ mathematical modeling competency is very
important because the model is practical in terms of problem solving in the real situations.

The research aimed to study students’” mathematical modeling competency and their
group work behaviors. The samples of this study were 30 grade 7 students from Benjalak
Pittaya School, Benjalak District, Sisaket Province, under the Secondary Educational Service
Area Office 28, in 2/2559 semester, selected by using a purposive sampling technique. The
research instruments consisted of: 1) 5 lesson plans for 15 hours, 2) 2 items of subjective
exam to assess the students’ modeling competency after participating in the learning
activities, and 3) 10 items of group work behavioral observation in 3 levels of rating scale.

The study found that the students’ mathematical modeling competency was classified
into 6 levels. The assessment results indicated that the majority of the students (61.61%)
was at level 5, followed by level 6 (35 %), and the level 3 (3.33 %), respectively whereas
their group work behavior was at the excellent level. According to the results, the students
were able to apply the mathematical modeling process in solving the given quizzes.
Moreover, the activities could promote their modeling competency and encourage group

work behavior.
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ABSTRACT

TITLE . TWO APPROACHES FOR DOWNSCALING OF COMPLEXOMETRIC
TITRATION TO DETERMINE MAGNESIUM CONTENTS IN RUBBER LATEX A
FIELD TEST KIT AND A MICROFLUIDIC THREAD-BASED ANALYTICAL
DEVICE (UTAD)

AUTHOR : NUTTHAPORN MALAHOM

DEGREE : MASTER OF SCIENCE

MAJOR : CHEMISTRY

ADVISOR : ASST. PROF. PURIM JARUJAMRUS, Ph.D.

KEYWORDS : RUBBER LATEX (RL), MAGNESIUM IONS (Mg2+), COMPLEXOMETRIC

TITRATION, FIELD TEST KIT, MICROFLUIDIC THREAD-BASED ANALYTICAL
DEVICE (UTAD)

The first approach, a simple, low-cost and portable field test kit based on colorimetry
with detection by naked eye was developed for determination of magnesium contents in
rubber latex (RL). The miniaturized complexometric titration between Mg** and EDTA
without any masking agent was a key reaction in this development, which was designed
according to the concept of green chemistry by reduction of waste generation and chemical
and time consumption. The system enabled quantification of magnesium contents in RL at
low concentration with the detection limit being <50 mg L™, small sample volume uptake
(0.18 g, sampling by a small spoon) and use of <1.5 mL reagent volume which was >70
times less than that applied in the conventional method. Moreover, with the presence of
potential interference ions, greater selectivity towards magnesium was observed.
Furthermore, the reagents used in our developed test kit were stable for >6 months at
room temperature. The results obtained on real samples were in agreement with those
obtained from the conventional complexometric titration (ISO 17403:2014(E)) method. The
proposed technique provides a low-cost, rapid, simple, selective and on-site analysis of
magnesium contents in RL.

The second approach describes simple complexometric titration for analytical
detection by measuring the length of color change on indicator treated thread. A novel

thread- based analytical device (UTAD), fabricated from 15 cm of untreated cotton thread,
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provides an easy-to-use platform for the rapid measurement of analytes concentrations in
aqueous solutions. The threads were fixed to a box platform to allow capillary wicking of
liquid samples, free from contact with outside surfaces. In this method, interaction between
deposited reagents and analytes within samples produces colored zones of different
lengths on the threads within only a few minutes. The length of the colored zones analyzed
by unaided human eyes using the printed scales correlates with the concentrations of the
analytes in the samples. The complexometric titration using yTAD was also proposed for
Mg?* monitoring in rubber latex samples. The threads were firstly pretreated with
Eriochrome Black T (EBT). Two threads were then treated with two different concentrations
of ethylenediaminetetraacetic acid (EDTA) in N-cyclohexyl- 3-aminopropane sulfonic acid
(CAPS) buffer at pH 10. They were then tied together to make a central knot before being
affixed to a box platform to be ready for analysis. 6 pL of sample solution was then applied
to UTAD. The length of purple color product generating on the thread was proportional to
the concentration of Mg** in samples provided, working concentration range of 25-1000 mg.
L"'. Greater selectivity toward Mg®" compared with potential interference ions was
examined. Furthermore, our developed uTAD was applied for analysis of real samples which

showed results being in agreement with those obtained by classical titrations.

I«



46

UNANED

1599 - MsInapsuvaIsiulsailsanddnanwlunsdugeulal

M. tuberculosis InhA wag GyrB

ekl L ugea e
FoUy L AP TUIU T
A197391 G

o o w v U o =3 v U o el 6 [J a 3
ANEAEY : GYJEIUENL@UI‘UZJ%E]LE]UL@GUL@, G]’JEIUEJ\TLE]Ul‘ZI@Jﬁ]'J’]EJ@’]iU, nsAIMLIEAIaNS

219159NU3NWY : SRIANERTIANTY AT.WNTNTTEY NILNG
Aanne, MITaoUUUNATAEuENE, MIANYIANNFUTUSTEnINlATEs1

AUANAUIUR AW UTIE LR

Tunuideiladueissdeuiznisiunisesniuulianasenisauinuilssynalgly
nsAnwAMURBINIININlAsIasasfudsuiinininddneninglunisdudslsninlse woulwd
Wmnnewsnde teuludidludaedisdnea vieeululloduene veadelulauuaiiise Yues
alada Fadueulsidmunglunisesngvddugmesiemanlunmssnulsaiulsnegreenlelyly
91@n Mndyminsheenlelelue@aiiinainnisnateiugueseululaznziaalesoanding a3

o & a ¢ Y A 9 v g o I < =
auiusieninelsieda lwuenlud gnitwuieldiduansdudueuludloduievielnense seiley
WnsAwaluafianifenia nsdnassuunaindaduana wasn1sfinwiauduiussening
lassasneiuAiuiiupnmludauifgnussandldieAnvdeyandfyuesdugneuledledu

) N a a ] < & a s
levie ewuiaziinussansamlunmsdudeuledleduieveveurelulaiuaiiien yues
alada teuledilmnedaesde oulsdfiduelasa wisegey I wieteuleiidneensd dudu
wulgiinvihwihidauazaaeindeivesasfidueventelulawuailsen yuesaladauaznuing

& = i a I e s °
n1sheefsuusslunguengeslsailulauannisnateiugveseulesidineesd nmsduiuly
wAAsAenfakazn sTassuunaindaianagnuseyndldlunisiue susuumsiuuas duns

AsefiinTuvesansayiius d-axliluailudu nsfnwianuduiussenindasaasisiuanudun

Anlugeaudfgnldlun1sfineinnudeenisnidassasiwesansoyius 4-osdlualluduy e

Y

(% ' (% |
raa o U v v |

poniuuasdugueuleidnegesd silalniniidnenmlunisdudsge detdu deyanliainnisiin

'
a

ilvnsuieguuuuniseilulnsinsivresiiduds sunsiserndrdgmiintululnsinisdu
LazAURBINIVNAlATIEsITataTaYuSIEmnalse3a wueilud Midudidudueuludlodu

=] [

v 6 A al a A & v U o fa =
LOULD LLASHITDUYNUD d-pziilumiluau Mudmdudueuleddines st duduuuanisdunis

I«



a7

(% (%
v v v o =

U o o [ &l s a
’e)’e)ﬂLL‘U‘UG]’JEJUEJ\‘ILE)UVLGUNKIBL@ULE]GUL@ N A% UEJQL@UI%%JQ’]’]EJE]’]?U 4 ﬂEJﬂ'WWEjQGUULLa%LLmsU‘{jiyJM’]

Tunshssvesdelulanuaiisen yweialada

I«



48

ABSTRACT
TITLE : MOLECULAR MODELING OF POTENTIAL ANTI-TB AGENTS ACTIVE AGAINST
M.TUBERCULOSIS INHA AND GYRB
AUTHOR : NARUEDON PHUSI
DEGREE : MASTER OF SCIENCE
MAJOR : CHEMISTRY
ADVISOR : ASSOC. PROF. PORNPAN PUNGPO, Ph.D
KEYWORDS : INHA INHIBITOR, GYRB INHIBITOR, MOLECULAR DOCKING CALCULATIONS,

MOLECULAR DYNAMICS SIMULATIONS, THREE DIMENSIONAL
QUANTITATIVE STRUCTURE ACTIVITY RELATIONSHIP

In this research, computer aided molecular design (CAMD) approaches were applied to
investigate the structural requirements of novel inhibitors as highly potent anti-tuberculosis.
The first enzyme target, enoyl-ACP reductase (InhA) of M. tuberculosis had been shown to
be the primary target of the isoniazid. According to the isoniazid resistance associated with
catalase-peroxidase mutations, heteroaryl benzamide derivatives were developed as the
novel direct InhA inhibitors. Molecular docking calculations, molecular dynamics (MD)
simulations and three dimensional quantitative structure activity relationships (3D-QSAR)
were applied to elucidate the important information and develop more potent InhA
inhibitor. The second enzyme target is DNA gyrase subunit B (GyrB). The function of this
enzyme is causes supercoiling of DNA which relieves strain during the DNA unwinding for
M. tuberculosis. The fluoroquinolone resistance arises from the mutations of GyrB enzyme.
Molecular docking calculations and MD simulations were applied to predict binding mode
and binding interactions of 4-aminoquinoline derivatives. 3D-QSAR studies were used to
investigate the structural requirements of 4-aminoquinoline derivatives to rational design
new potent GyrB inhibitors. Therefore, the important information from the study were
applied to understand the binding mode of inhibitors in binding pocket, the crucial
interactions of inhibitors in binding pocket and the structure requirements of heteroaryl
benzamide derivatives as InhA inhibitors and 4-aminoquinoline derivatives as GyrB inhibitors
provided guidelines for the design of new and more potent InhA and GyrB inhibitors, and

to solve drug resistant problem of M. tuberculosis.
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TITLE : ANOVEL EMITTER FOR ORGANIC LIGHT EMITTING DIODES

AUTHOR : BENJAWAN SOMCHOB

DEGREE : MASTER OF SCIENCE
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KEYWORDS : ORGANIC LIGHT EMITTING DIODES (OLEDs), SONOGASHIRA CROSS-
COUPLING REACTION, RUTHENIUM CYCLIZATION REACTION, CHROMENE,
CHROMENONE

Organic light emitting diodes (OLEDs) have been regarded as the display technology for
future generation. In this study, m-conjugated of benzochromene and pyranochromenone
derivatives (BS01-BS08) were synthesized for applying in OLEDs using the Sonogashira cross-
coupling reaction and the ruthenium cyclization reaction, respectively. The compounds
were characterized by 'H and >C NMR, FTIR and mass spectroscopy. In the ruthenium
cyclization step, two isomer products were generated from asymmetric diphenylacetylene.
The major products were 11-14% vyields clearly characterized by *C NMR. Their
photoluminescence emission at room temperature appeared in the green region of the
fluorescence process. All synthesized compounds which were in the [TO/NPB/BS01-
BS08/Bphen/LiF/Al structure were used as dopants for OLEDs. It was found that BS02
showed the best performance and exhibited green colour. Its current efficiency was 1.28

cd/A and its power efficiency was 0.47 Im/W.
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TITLE : HIGH-EFFICIENCY ORGANIC LIGHT-EMITTING DEVICES FROM CHARGED
IRIDIUM COMPLEX
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DEGREE : MASTER OF SCIENCE
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DIODES, CHARGED IRIDIUM(III) COMPLEX, HIGHLY EFFICIENCY COMPLEX

This study aims to develop white organic light emitting diodes (WOLEDs) by using charged
iridium (IIl) complexes, i.e. NP13, NP23 and NP27 emitting in orange, blue and red respectively.
These complexes were successfully synthesized and characterized by 'H, "*C NMR, FTIR and
high resolution mass techniques. In the first part, the performances of simple organic light
emitting diodes (OLEDs) in the configurations of ITO/PEDOT:PSS/complex/Alwere fabricated
and investigated. The electroluminescence emission colors were related with their solution
colors. The device of NP13 showed highest efficiency in this series at 0.28 cd/A. In the second
part, the performances of WOLEDs in the configurations of ITO/PEDOT: PSS/NP13: NP23/ Al
were fabricated and investigated. The device using 1:9 ratio successfully generated warm
white light with current efficiency at 0.15 cd/A, CIE at (0.47, 0.49) and CCT at 2059 K. In the
third part, the multi-layer OLEDs configurations of ITO/PEDOT:PSS/complex/TPBi/LiF/Al were
fabricated and investigated. All multi-layer devices had higher efficiency than the simple
devices. In the final part, the multi-layer WOLEDs device using 1:9 weight ratio was fabricated
and investigated. The results showed that the device of 1:9 gave the maximum efficiency
at 2.5 cd/A and power efficiency at 1.0 Im/W with the CIE coordination of (0.47, 0.49), CCT
at 2059 K and CRI at 43.
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This study reported the synthesis of the photoresponsive coumarin series for
controlled releases of plant hormones and herbicides. The materials were designed by
varying substituted positions of long alkoxy side chains (-OC;¢Hs3), introduced to gain
adhesive properties on plant leaves, in the coumarin core structure. The target compounds
were synthesized via Williamson reaction, Pechmann reaction and esterification,
respectively. All chemical structures were characterized by 'H NMR, 1*C NMR, FTIR, and mass
spectroscopy. In addition, nanoemulsion of these compounds were prepared by using PVA
as a stabilizer and SDS as a surfactant. The optimized condition was obtained by using 3
wt% PVA, 1 wt% SDS, and 0.2 wt% of coumarin with a volume ratio of oil-in-water at 75:25.
The particle size, wettability and photolysis of nanoformulations were studied. It was found
that the obtained nanoemulsion gave high physical stability with average particle diameter
about 292-403 nm and expressed good wettability (contact angle 48-57°) on Cassia fistula
leaf surface. Moreover, the controlled releases of plant hormones and herbicides from
photoresponsive compounds were studied by irradiating under the specific wavelength (365
nm) and normal sunlight. Photolysis was monitored by UV-vis absorption and emission. We
found that the substituted position of the alkoxy group on coumarin rings and substituted

position of the carboxylate linkage on indoles also effected a photolysis rate.
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A novel benzimidazole incorporated with ethoxy phenyl linkage was designed and
synthesized by N-alkylation and nucleophile substitution for antimicrobial agents. The target
molecules were characterized by 'H NMR, *C NMR, IR, molecular weight, and melting point,
respectively. The synthesized compounds were tested for their antimicrobial efficacy against
fungus (C. gloeosporioides, Fusarium sp, C. lunata, A. brassicicola, M. ¢grise and C. albicans),
Gram-positive and negative bacteria (B. cereus, E. faecium, P. aeruginosa, A. baumannii, E.
coli and K. pneumonia), and virus (Herpes simplex virus type 1). The results indicated that
the bezimidazole with dichorophenyl linkage showed a good inhibitory activity against C.
lunata, A. brassicicol and B. cereus with over 90% yield of inhibition rate. The 2-((1-(2-(3,5-
dichlorophenoxy)ethyl)-1H-benzoldlimidazol-2-yl)lamino)-2-oxoacetic acid (14), in particular,
showed broad spectrum antimicrobial activities of 96.23 % against C. (unata, 103.79%
against A. brassicicol, and 100.38% against B. cereus, resulting from pi-pi packing, Van der

Waals interactions and hydrogen bonding.
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The objective of this research was to explore yeast diversity and distribution at Ubon
Ratchathani zoo. Yeast strains were isolated from soil, bark and leaf through culture-based
and direct sequence approaches (nucleotide of 26S rDNA (D1/D2)). Samples were diluted
and yeast colonies were isolated in Yeast extract malt extract (YM) medium at 30 °C. 13
isolates were isolated from soil, 22 and 31 isolates were from bark and leaf. Colonies were
white or cream. Most of cells were oval and some isolates could form psedohyphae. 66
isolates were identified through 26S rDNA (D1/D2) sequence analysis. Result indicated that
yeast strains were identified as Candida, Meyerozyma, Schwanniomyces, Pichia,
Wickerhamomyces, Kazachstania, Kodamaea, Lachancea, Aureobasidium, Cryptococcus
and Rhodotorula. Dominant Genus was Candida and most species found was Candida

orthopsilosis.
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The emergence of drug resistant Shigella sonnei has become a global concern because
its infections cannot be cured by most of presently used antibiotics. In order to find out
some alternative therapeutic approaches that can control drug resistant bacteria,
bacteriophage therapy is considered as the most promising one. The aims of this study are
to isolate bacteriophages specified to drug resistant S. sonnei DRO1 and to examine their
ability to inhibit its specific bacterial host in vitro. In this study, 3 lytic bacteriophages, WR1,
WR2 and WR3, were isolated from different water sources. All of them had different host
ranges, and EcoRI digested genomes patterns. Based on their host ranges and genomes,
WR1, WR2 and WR3 had different bacteriophages. When each bacteriophage was used to
inhibit S. sonnei DRO1 in vitro, it was found that WR1, WR2 and WR3 reduced the bacterial
cells about 1 log CFU/mL within 48 hours. The inhibitory activity against S. sonnei DRO1
increased when WR1, WR2 and WR3 were used together. In conclusion, bacteriophages
obtained from this study were able to inhibit drug resistant S. sonnei DRO1; hence, they

may be useful as therapeutic agents to inhibit the bacterium.
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The objective of this research was to apply Naive Bayes in internet troubleshooting
classification to which the web application was developed for technician use to analyze
internet troubleshooting data and to fix. Users included administration, heads of technician,
technicians, and operators. The study collected 747 records of internet troubleshooting
data from the Telephones of Thailand customer service center of the Mukdahan branch,
and these were used to generate a classification model using Naive Bayes via Weka. The
web application was developed using PHP and MySQL database. Research results showed
that the accuracy of the internet troubleshooting model was 88.07% and the average of 15

users’ satisfaction with the developed web was at the high level.
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The purpose of this research is to develop a system for recording d