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ABSTRACT

TITLE : NOVEL BENZOCHROMENE AND THIOARENE FOR ORGANIC ELECTRONIC
DEVICES

AUTHOR : THIKHAMPORN UPPALABAT

DEGREE : MASTER OF SCIENCE

MAJOR : CHEMISTRY

ADVISOR : ASST. PROF. RUKKIAT JITCHATI, Ph.D.

KEYWORDS : ORGANIC LIGHT EMITTING DIODES (OLEDs), ORGANIC FIELD EFFECT
TRANSISTORS (OFETs), BENZOCHROMENE, THIOARENE, PI-CONJUGATED
SYSTEM

Design and development of the organic structures with Tt-conjugated system were
interested for using in electronic devices such as organic light emitting diodes (OLEDs) and
organic field effect transistors ( OFETs). In this study, the researcher synthesized
Tt-conjugated of Benzochromene (ARAR2 and ARAR3) and thioarene (ARTH2, ARTH3 and
THTH2) derivatives via Sonogashira coupling, direct cross-coupling, ruthenium Cyclization
and Scholl reactions, respectively. All target compounds were characterized by 1H NMR,
13C NMR, FT-IR and mass spectroscopy. Moreover, the chemical structure of ARTH2 was
clearly characterized by 2D NMR (COSY and HMBC spectroscopy). The photophysical
properties of the target compounds showed photoluminescence emission which
appeared in range of green regions with fluorescence process. The ARTH2, ARTH3 and
THTH2, which are thioarene products, showed a high thermal stability. Also, all target
compounds were studied through OLED performance by using the structure of
ITO/NPB/MADN: 20 %wt of targeted compounds/Bphen/LiF/Al. The results indicated that
ARTH2 showed the best performance and exhibited a yellowish green colour with a
maximum luminance at 4,699 cd/m2, current and a power efficiency at 2.71 cd/A and
0.79 Lm/W, respectively. In addition, the target compounds were investigated in OFETs.
The result indicated that THTH2 showed the p-type character with hole mobility of 1.64 x
10-2 cm2/Vs and on/off current ratio of 6.48.
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ABSTRACT

TITLE : THE DEVELOPMENT OF UNMODIFIED SILVER NANOPARTICLES (AgNPs) AS
COLORIMETRIC Hg(Il) SENSOR: A NEW APPROACH TO SENSITIVE AND
HIGH SAMPLE THROUGHPUT DETERMINATION OF Hg(ll) UNDER HIGH
INFLUENCE OF IONIC MATRIX

AUTHOR : SODSAI PUCHUM

DEGREE : MASTER OF SCIENCE

MAJOR : CHEMISTRY

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

CO-ADVISOR  : HOOI LING LEE, Ph.D

KEYWORDS . SILVER NANOPARTICLES (AgNPs), MERCURY (Hg(ll)), COLORIMETRIC

SENSORS, FORMIC ACID, SMARTPHONE

This study aimed to present an unmodified silver nanoparticles (AgNPs) as a
colorimetric sensor prepared by green and facile method for determination of Hg(ll) ions in
aqueous samples which were developed using UV-Vis spectrophotometry. Abrupt change
in absorbance of the AgNPs was observed, which progressively decreased and slightly
shifted to the blue wavelength as the concentration of Hg(ll) increased. It appeared that
the AgNPs were oxidized by Hg(ll), resulting in disintegration of the AgNPs and Hg(0).
Deposition of Hg(0) on the surface of AgNPs also occurred, resulting in amalgam particles
of mercury (Hg-Ag). Interestingly, the developed approach showed a significant
enhancement in the Hg(ll) analytical sensitivity when formic acid was doped onto the
AgNPs, with the linearity range of 0.01-10 mg L-1 (r2 = 0.999) providing the quantitative
detection limit of 0.007 mg L-1 (3SD blank/slope of the calibration curve). Greater
selectivity toward Hg(ll) over other ions and color dyes was also observed, likely a result
of stabilization by polyvinylpyrrolidone (PVP), which kept the AgNPs well-stabilized and
dispersed in the bulk agueous environment making them resistant to ionic matrix. Under
using a 96-well microplate and a smartphone equipped with homemade application as a
colorimetric analyzer under controlled lighting, high sample throughput (128 sample h-1)

was achieved, establishing its potential for practical analysis. The percentage recoveries of
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spiked aqueous samples obtained from the microplate-based system were in acceptable
range, in agreement with the values obtained from the UV-Vis spectrophotometry-based
system. The proposed colorimetric sensor has been demonstrated to provide a rapid,

simple, sensitive and selective detection of Hg(ll) ions in various aqueous samples.
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ABSTRACT
TITLE : CYTOGENETICS OF TREE FROGS IN NORTHEASTERN REGION OF THAILAND
AUTHOR : PHITHAK SEEDA
DEGREE : MASTER OF SCIENCE
MAJOR : BIOTECHNOLOGY
ADVISOR : ASST. PROF. THAVORN SUPARPROM, Ph.D.
KEYWORDS : RHACOPHORID FROG, CHROMOSOME, KARYOTYPE, SECONDARY
CONSTRICTION

This research aimed to study 3 rhacophorid frog species including the four-lined tree
frog (Polypedates leucomystax), the dwarf bush frog (Philautus parvulus) and the northern
tree frog (Polypedates mutus). The mitotic chromosomes were prepared directly from
bone marrow after in vivo colchicine treatment and then analyzed through G-banding, C-
banding and NOR-banding techniques. The diploid chromosomes of all species were 26
(2n=26). The standard karyotypes of all species studied consisted of 5 pairs of large
chromosomes and 8 pairs of small chromosomes. The karyotype of P. leucomystax
clearly revealed a secondary constriction at the location in the long arm of the
chromosome no. 6 and P. parvulus showed secondary constriction positions in the long
arm of the chromosome no. 6 and 7. Though, no secondary constriction was found in P.
mutus. The C-banded pattern of 3  rhacophorid frog species showed constitutive
heterochromatin bands at the centromere of all chromosome complements. However,
the results showed that the nucleolar organizer region (NOR) position were located in the
short arm of chromosome pair no.12 in P. leucomystax whereas P. parvulus showed 2
NOR positions in the long arm of the chromosomes no. 6 and 7. Furthermore, P. mutus
also showed 2 NOR positions in the short arm of the chromosomes no. 1 and 4. It was
found that all 3 rhacophorid frog species had homomorphic sex chromosome. This study
was about karyotypes and the chromosome morphology of 3 rhacophorid frog species.
Chromosome levels were found to be quite conserved and these results would be useful

for future studies of evolutionary relationships among the rhacophorid frogs.
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ABSTRACT
TITLE : SEEDLING AND NODE CULTURE OF Dendrobium PULCHELLUM ROXB. EX
LINDL. IN VITRO
AUTHOR : PANUKRON BOONSIT
DEGREE : MASTER OF SCIENCE
MAJOR : BIOTECHNOLOGY
ADVISOR : ASST. PROF. ARUNYA PIMMONGKOL, Ph.D.
KEYWORDS . NAA (NAPHTHALENE ACETIC ACID), BA (BENZYLADENINE), DENDROBIUM

PULCHELLUM ROXB. EX LINDL.

This research aimed to study the effects of BA (benzyladenine) complemented with
NAA (Naphthalene Acetic Acid), sucrose and supplements (potatoes 50 ¢/l, banana 50 g/l
and coconut milk 150 ml/l) on the growth of Dendrobium pulchellum Roxb. ex Lindl.
seedlings; and the influence of BA on its node culture. This study was conducted for 12
weeks. It was found that after seedlings were cultured with and without supplements on
a ¥2MS medium, with 0, 1, 2 and 4 mg/l BA combined with 0, 0.5 and 1 mg/l NAA, the
number of shoots, shoot heights and shoot clump diameters were significantly different
when cultured without supplements (p<0.05). The root could not be initiated from either
medium. Though, when cultured with supplements, the number of shoots, shoot heights,
shoot clump diameters, root numbers and root lengths were significantly different
(p<0.05). Furthermore, when the seedlings were cultured with and without supplements
on a Y2 MS medium, with 0, 10, 20, 30, 40 and 50 ¢/| sucrose, the results revealed that the
number of shoots, shoot heights, shoot clump diameters, root numbers and root lengths
were significantly different when cultured without supplements (p<0.05). Although, when
cultured with supplements, there was a significant difference in the number of shoots,
shoot heights, and root numbers (p<0.05). However, shoot clump diameters and root
lengths were not significantly different (p>0.05). The last focus of this study was on the
different concentrations of BA (2.5, 5 and 10 mg/l) on the node culture of D. pulchellum.
The orchid nodes were separated into 3 parts: basal, middle and terminal nodes. After

cultured, the results showed that different node parts cultured with the same

~
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concentration of BA were not significantly different (p>0.05). However, explants and
concentration of BA affected the shoot heights, root numbers, root lengths and leaf

numbers (p<0.05).
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ABSTRACT

TITLE : CLASSIFICATION OF THAI HERBAL LEAF IMAGES BASED ON LOCAL
TEXTURES

AUTHOR : PHUTTASAK SOMCHAI

DEGREE : MASTER OF SCIENCE

MAJOR : INFORMATION TECHNOLOGY

ADVISOR : SOMPONG VERUVANATHORN, Ph.D.

KEYWORDS : CLASSIFICATION, LEAF IMAGES, SUPPORT VECTOR MACHINE, FEATURE
EXTRACTION

This study aimed to develop algorithms for classification of Thai herbal leaf images
based on local textures. The netted type of Thai herbal leaf images was used as the data.
The data set consisted of 50 types of the leaves and there were 10 leaf images from each
type. The selected leaf images were divided into 4 image types consisting of 500 photos
of the upper side of the leaves without lights shining under the leaves, 500 photos of the
underside of the leaves without lights shining under the leaves, 500 photos of the upper
side of the leaves with lights shining under the leaves, and 500 photos of the underside of
the leaves with lights shining under the leaves with a total of 2,000 images. In the process,
GLCM and HOG were used in feature extraction. PCA was applied to reduce the size of the
features. SVM-RBF with 10-fold cross validation was used to assess the performance. Grid
Search and standard PSO were used to adjust the parameters. The results showed that
the image classification efficiency of the upper side and underside photos of the leaves
with lights shining under the leaves using HOG technique had the highest classification

accuracy rate of 94.80 percent.
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AUTHOR : RERNGSAK SAYRAT
DEGREE : MASTER OF SCIENCE
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CHAIR : CHATCHAWIN NAMMAN, Ph.D.
KEYWORDS : HEART RATE, WIRELESS NETWORK, HEART RATE SENSOR

This research aimed to design and develop heart rate monitoring system by using
wireless network. The system consisted of servers and client. The server served
processing, displaying and recording data while the client was attached to the user to
monitor the heart rate and send the heart rate to the server. The system was developed
by C language in Arduino, Node-red, MongoDB database, and PHP language. Moreover, the
hardware was developed by Raspberry Pi, Nod32s and Sensor MAX30100.

The system measurement was divided into 2 parts. 1) The system error was
evaluated by the data of the heart rate monitoring system generated to compare with the
standard heart rate monitor. The result indicated that the average error was 4.17%, gender
and age did not affect the built-up system. 2) The durability of the server was evaluated
by simulating many clients, connecting and sending data to the server. The result
indicated that the maximum number of clients connected and transmitted to the server
using the MQTT protocol at the server was not more than 45 and the best number of
clients connected and transmitted to the server using the MQTT protocol was not more

than 35. Therefore, the system can be used for heart rate monitoring.

| 5
O



[4¢

UNANED

1399 ; dnwaslanvewaaLazsvawlaveviowlulnnilleulasenled

Mgaungiiluniseuwnneiaiu

ekl LN UATIY
FoUy L AP TUIU T
A197391 . Vand

ANEALY

9113ENUINY © JAIUANENTINTE AS.ANTUIN NUNDLM
y - Inndlvulaeenles, viouly, welulawdy, suseanuiou

[
U aav

NUITeATLTIngUssasdiefnwinuantilasiasassauunluvesinndeulaoonlydi

= a o e vy a Y o o ¢ =~
wigslalagTsnisuelulawdunldoungiiluniseuuandeiu lngvinisduasegilnmdeule

panladieituelulawduuarlditniseu Fsgamgiilldluniseude 5007 C- 900°C \Huian
2 Falus anduldiinsiinaeiauantilassaieseduunludeniosflodis fe Field
emission scanning electron microscopy (FESEM), X-ray diffraction (XRD), Raman spectra,
and X-ray spectroscopy (XPS) naus1ngi1 uiulnmielaoenladivinisiinseiseiniede

X-ray diffraction (XRD) wa¥ Raman spectra tiu t{Junstuduinlassasreseauuluveslnmion

Ipeenlgdngamaiilunisey 200 C - 700 C \Jumlaeuwvanazaziinnisiddeunaainawina

\uglnafigamgindanin 700 C Tufne 800 C gy 900 C

U 9

~
O\



[4¢

ABSTRACT

TITLE : CHARACTERIZATION OF ANATASE AND RUTILE PHASES OF TIO2
NANOSTRUCTURES WITH DIFFERENT THERMAL ANNEALING
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ADVISOR : ASST. PROF. SUTTINART NOOTHONGKAW, Ph.D.
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TiO, nanostructures were prepared by anodization of Ti foils. The TiO, nanostructure
films were annealed at the temperature range of 500°C to 900°C for 2 h. The
morphology, elemental composition, and crystallization of TiO, nanostructures were
analyzed by field emission scanning electron microscopy (FESEM), X-ray diffraction (XRD),
Raman spectra, and X-ray spectroscopy (XPS), respectively. XRD and Raman spectra
results confirm the presence of the anatase phase for TiO, nanostructure films which

were annealed at 500°C to 700  C. Furthermore, it found that anatase to rutile phase

transition occurred at temperature above 700°C
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TITLE : DESIGN AND CONSTRUCTION OF CONTROL AND REAL-TIME MONITORING
FOR HIGH-TEMPERATURE FURNACES
AUTHOR : TOMMAKRAN PANGYA
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MAJOR : PHYSICS
ADVISOR : AMORN THEDSAKHULWONG, Ph,D.
KEYWORDS : HIGH TEMPERATURE FURNACE, PID CONTROLLER, REAL-TIME

MONITERING, ARDUINO BOARD

This study aimed to design and construct a high-temperature furnace and a
parameter tuning of the PID temperature control system. The furnace could generate the
maximum temperature up to 1000 degrees Celsius by using current flows through a
heater coil. The PID control system was used to control the temperature of the furnace
and it acted as a feedback loop for the system. The system has been widely accepted in
the industrial controls. The experiments were carried out to design the high- temperature
furnace and the heat transfer shielding. Fireproof mortars and block heaters were used to
produce the furnace. A heater coil rated at 2000 watts was detected inside the furnace.
An Arduino mega 2560 microcontroller board was used to measure and control the
temperature. A type-K thermocouple and a MAX31850 IC were applied to measure the
temperature of the furnace. The PID controller and real-time monitoring were designed by
LabVIEW software. Ziegler-Nichols and trial and error methods were used for tuning of the
PID controller system.

The results of the experiments indicated that at the PID parameter Kp = 250,
Ti=0.05, Td= 0.20 and at the temperature range less than 500-degree Celsius, the
temperature could be controlled and the maximum error was +1 degree Celsius. At the
condition of the PID parameter Kp =450, Ti = 0, Td = 0, and the temperature range over

500-degrees, the maximum error was +1 degree Celsius.
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TITLE : DESIGN AND CONSTRUCTION OF THE REAL-TIME MONITORING AND

CONTROL SYSTEM FOR THE HIGH VOLTAGE DIRECT CURRENT ELECTRIC
FIELD GENERATORS
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DEGREE : MASTER OF SCIENCE
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ADVISOR : AMORN THEDSAKHULWONG, Ph.D.
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This study aimed to develop an electric field generator that has high voltage and a
low current for capturing sample materials in the physical property analyzation process
using X-ray absorption techniques in synchrotron radiations. The study consisted of two
sections. The first section involved the development design of practical equipment sets.
The second section was the development of a high voltage and a low current electric
field generator system. The control and computer display system were developed. The
generator could produce an electric field with a potential difference of 1.0 - 3.2 kV. The
system consisted of an Arduino Mega 2560 microcontroller board, a digital-to-analog
conversion system, a high voltage potential generator, and a control system operated by
a computer software called LabVIEW version Home Edition 2014. The software was used
to generate high voltage control functions and to display high voltage potentials. The
microcontroller was used for the receiving - sending of digital data between the control
system’s software on the computer to the circuit. The digital signals were converted to
analogue signals. The converted signals were sent to control the electric potential
generator at the generator circuit. The high voltage probe was used to measure the high
voltage value via the ADC of the microcontroller. The data were managed by a moving
average function. The reversed electric field generator was controlled by the PID control.
The device can generate an electric field with an origin resolution of 2.5 V/bit. An error of
the actual voltage difference compared with the controlled condition is below 5% in real-

time operation.
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Vertically aligned anatase TiO2 nanotubes (NTs) were synthesized by anodization of a
pure Ti foil in ethylene glycol solutions containing different concentrations of deionized
(D) water. The morphology, elemental composition, and crystallization of TiO2
nanostructures were analyzed by field emission scanning electron microscopy (FE-SEM), X-
ray diffraction (XRD), Raman spectroscopy, and X-ray spectroscopy (XPS), respectively. The
diameter and length of TiO2 NTs were controlled by varying concentrations of DI water.
Furthermore, the research indicated that TiO2 NTs in DI water 12 wt. % was suitable for
further applications in UV photodetector due to it having a high volume to surface area
ratio and long tube. TiO2 NTs had high potential in various applications such as UV

photodetectors, gas sensor, dye sensitized solar cells, and photocatalysts.
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DISH CONCENTRATION

8 types of electrical generator modules had been designed and tested. Hi-Z
thermoelectric model HZ-9 was used as a device for converting heat energy to electricity.
Types of the cooling system and the number of the thermoelectrics were variables. A
heating system with a temperature control system had been used as a heat source. The
results showed that the two thermoelectrics that were connected in series and cooled by
water were selected. The maximum electrical power generated was 10.63 watts, while the
controlled temperature on the heat plate remained 300 degrees Celsius.

The selected module was installed at the focal point of 1.5 diameters, 0.5 meters at
the focal length of the parabolic dish. The reflective mirror glasses were mounted on the
parabolic surface to act as a reflector. The thermoelectric generator was installed on the
5th floor of the physics building, Faculty of Science, Ubon Ratchathani University. The
system was tested from 8.00 am to 4.00 pm. The results showed that it could generate a
maximum power of about 13.049 watts with the energy conversion efficiency of 0.67

percent.
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KEYWORDS : IONIC BONDING, INQUIRY LEARNING CYCLE, PARTICULATE MODELS,

CONCEPTUAL UNDERSTANDING

The main purpose of this research was to develop conceptual understanding on ionic
bonding and properties of ionic compounds by using 5E inquiry learning in conjunction
with particulate models. The participants were 26 students, purposively selected from the
population of grade 10 students at Yothinburana Phetchaburi School. The treatment tool
was an inquiry learning cycle in conjunction with corresponding particulate models (1 2
hours) and the data collection tool was a two-tier diagnostic conceptual test (21 items).
The t-test for dependent samples analysis indicated that the post-conceptual test score
(mean 37.11, SD 6.66) was statistically significantly higher than the pre-conceptual test
score (mean 18.76, SD 6.14). The retention-conceptual test score (mean 36.20, SD 6.37)
was at the 95% confidence level. After the intervention, the percentages of students in
the no and mis-conceptual understanding (NU+MU) decreased by 51.41, while the total
percentage of students in the partial with mis-conceptual understanding (PMU) and partial
and sound conceptual understanding (PU+SU) were increased by 35.35 and 16.11,
respectively. This verified that this intervention was effective to develop students'
conceptual understanding in the particular topic, but it is not effective to promote their

retention of conceptual understanding.
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Learning activities in Physics on Fluid Mechanics were designed and constructed. The
purposes of this study were to enhance students’ understanding in Physics on Fluid
Mechanics, to promote their scientific attitudes, and to strengthen their learning retention.
The learning activities consisted of experiments on density, pressure, buoyancy,
atmosphere, and fluid dynamics. The lessons were integrated through STEM Education.
The findings showed that the students were enthusiastic and attentive towards the
learning activities. The students’ learning achievement and attitude towards the Physics
learning activities increased with a statistical significance level of 0.05 and the retention

rate also increased.
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ABSTRACT

TITLE : THE DEVELOPMENT OF LEARNING ACHIEVEMENT ON REPRODUCTION

AND DEVELOPMENT OF ANGIOSPERMS USING 5Es INQUIRY CYCLE FOR
GRADE 11 STUDENTS

AUTHOR : CHANOKKARN  CHAIKAEW

DEGREE : MASTER OF SCIENCE

MAJOR : SCIENCE EDUCATION

ADVISOR : ASST. PROF. ARANYA PIMMONGKOL, Ph.D.

KEYWORDS : LEARNING ACHIEVEMENT, REPRODUCTION AND DEVELOPMENT OF

ANGIOSPERMS, INQUIRY CYCLE

The aims of this study were to 1) study the efficiency (E1/E2) and effectiveness (E.I.)
of a lesson plan with the 5 Es inquiry cycle on reproduction and development of
angiosperms, 2) study students’ learning progress, and 3) compare pre- and post-learning
achievements. The samples of this study were 20 grade-11 students at Takongwittaya
Rachamankhalapisek School, Surin. The students were selected by a purposive sampling
technique. A Biology lesson plan on reproduction and development of angiosperms with
5Es inquiry cycle was used. Data were collected and then analyzed by percentages of
efficiency and effectiveness of the lesson plan. Then, learning progress and the difference
between pre- and post-learning achievement were evaluated. The t-test for dependent
samples was used. The results showed that the efficiency (E1/E2) was 88.73/85.70 and the
effectiveness (E.l.) was 0.81. The average normalized gain of all students was at the high
level. The normalized gain of the high ability group was 0.84 while the medium and low
ability groups obtained the same normalized gain at 0.8 0. As a result, the students’
learning achievement as shown in the post-test was higher than that of the pre-test at a

significant level of .05.
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ABSTRACT

TITLE :  ENHANCING LEARNING ACHIEVEMENT ON COVALENT BONDING USING
STEM EDUCATION FOR GRADE 10 STUDENTS

AUTHOR : THIPPAWAN THONGNOK

DEGREE : MASTER DEGREE OF SCIENCE

MAJOR : SCIENCE EDUCATION

ADVISOR : ASST. PROF. KARNTARAT WUTTISELA, Ph.D.

KEYWORDS : LEARNING ACHIEVEMENT, LEARNING GAIN, COVALENT BONDING, STEM
EDUCATION

This research aimed to study learning achievement, normalized gain, students’
satisfaction, and students’ problem solving skills after STEM instruction on covalent
bonding. The samples of the study were 19 grade-10 students from Hongsaengwittayakom
School, Loengnoktha, Yasothon, in the first semester of 2018 academic year. They were
selected by a purposive sampling method. Pre-test and post-test were employed in a
one-group pretest-posttest design. Research instruments were STEM-based lesson plans,
an achievement test, a satisfaction survey, and scoring rubrics. The data were analyzed by
using means, standard deviation and t-test for dependent samples. The students’ average
normalized gain were analyzed. The research results showed that students with STEM
approach gained higher scores in the post-test than the pretest at the statistical
significance of 0.005. Their normalized gain was of the medium gain (<g> = 0.63). Their
satisfaction towards STEM instruction was at the highest level. The students could create
a covalent molecular model under given situations and conditions with the average score

of 78%.
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ABSTRACT

TITLE : THE DEVELOPMENT OF GRADE 12 STUDENTS’ LEARNING ACHIEVEMENT

AND SCIENTIFIC CONCEPTUAL UNDERSTANDING IN TOPIC OF GENETIC
MATERIAL CHARACTERISTICS USING 5Es INQUIRY INSTRUCTION

AUTHOR : BUSAYA SANGTONG

DEGREE : MASTER OF SCIENCE

MAJOR : SCIENCE EDUCATION

ADVISOR : ASST. PROF. SUPAPORN PORNTRAI, Ph.D.

KEYWORDS : 5Es INQUIRY, GENETIC MATERIAL CHARACTERISTICS, SCIENTIFIC

CONCEPTUAL UNDERSTANDING, LEARNING ACHIEVEMENT, SATISFACTION

This research aimed to develop grade 1 2 students’ learning achievement and
scientific conceptual understanding in the topic of genetic material characteristics by using
5Es inquiry instruction. The participants were 34 students (1 class) from Cluster random
sampling. The data were collected by 1 ) an academic achievement and scientific
conceptual test in genetic material characterization which was modified from Treagust et
al. (2002). The test included 22 multiple choice items; each item consisted of 2 choices or
4 choices, 2) work sheets, and 3) a questionnaire (15 items which consisted of 5 levels of
satisfaction). The results showed that the efficiency (E1/E2) and effectiveness (E.l.) of the
activity were 85.48/83.35 and 0.7670. The students had learning development at 76.70%
(<g>) which represented a high level. In addition, the students could improve their pre-
academic achievement from low level (29.41% ) to excellent level in post-academic
achievement (83.56 % ) which increased significantly (p<.05). The post-test conception
score (83.54+23.62) was significantly higher than the pre-test score (29.60+34.53) which
was significantly different at 0.05. The students’ conceptual understanding became more
complete understanding, and misconceptions decreased. The students’ satisfaction

toward the learning activity was at high level (4.22+0.49).
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ABSTRACT

TITLE : THE DEVELOPMENT OF LEARNING ACHIEVEMENT AND THE STUDY OF

HIGH VOCATIONAL CERTIFICATE STUDENTS” SATISFACTION ON GROWTH
AND GENETICS USING 5E INQUIRY CYCLE

AUTHOR : PANADDA THURATHAM

DEGREE : MASTER OF SCIENCE

MAJOR : SCIENCE EDUCATION

ADVISOR : ASST. PROF. SUPAPORN PORNTRAI, Ph.D.

KEYWORDS : GROWTH, GENENETICS, 5E INQUIRY CYCLE, ACADEMIC ACHIEVEMENT,
SATISFACTION

This study aimed to develop students’ academic achievement on the topic of growth
and genetics using 5E Inquiry Cycle. The research methodology included 1) developing
30 items of achievement test with 4 multiple choices for each item, 2) developing a
10 -hours lesson plan using the 5 E Inquiry Cycle, and 3) implementing the designed
activities. The samples of this study were 33 High Vocational Certificate students. They
were selected by a purposive sampling technique. Data were collected from pre- and
post-academic achievement tests and work sheets. The pre- and post-academic
achievements, learning progression (<g>), efficiency, and effectiveness of the learning
activities were analyzed. The results showed that the scores from pre- and post-academic
achievement tests were at a low level (31.82% ) and an excellent level (75.96% ),
respectively. The score from the posttest increased at the statistically significant level of
0.05. The students’ learning progress was at 65.97% (<g> = 0.6597), which could be
categorized as the high gain level. The efficiency (E1/E2) and effectiveness (E.l.) of the
activities were 78.02/75.96 and 0.6597, respectively. Students’ satisfaction towards using
5E Inquiry Cycle was at the high level (mean = 4.35 SD = 0.74).
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ABSTRACT

TITLE : THE DEVELOPMEMT OF LEARNING ACHIEVEMENT AND ANALYTICAL

THINKING ABILITY ON ECOSYSTEMS FOR GRADE 10 STUDENTS USING
5E INQUIRY — BASED INSTRUCTIONAL LEARNING PACKAGES

AUTHOR : RUJIRA THANYANON

DEGREE : MASTER OF SCIENCE

MAJOR : SCIENCE EDUCATION

ADVISOR : ASST. PROF. SUPAPORN PORNTRI, Ph.D.

KEYWORDS : ACHIEVEMENT, ANALYTICAL THINKING, ECOSYSTEMS INSTRUCTIONAL

LEARNING PACKAGES, 5E INQUIRY

This study aimed to improve students’ learning achievement and analytical thinking
ability on ecosystems using a 5E inquiry-based instructional learning package. Students’
learning improvement, efficiency and effective index of the 5 E inquiry-based learning
instruction were analyzed. The participants were 30 grade 10 students at Bumnetnarong
wittayakom School in the first semester of 2018 academic year. Research methodology
comprised the pretest, 12 hours of learning with lesson plans, and the post-test. The
results revealed that the posttest scores of the learing achievement exam (83.89) were
higher than those of the pretest (22.56) at a significant level of 0.05. As a result, students’
scores were upgraded from the low level to the excellent level. All students obtained
learning achievements at the high level (0.7 9). Their posttest scores on the analytical
thinking ability (79.44) were higher than those of the pretest scores (17.78) at a significant
level of 0.05. Therefore, their analytical thinking abilities were improved from the low
level to the very good level. This improvement could be categorized as the high level of
progress (0.7 5). The efficiency of the 5E inquiry-based instructional learning package
(E1/E2) was 85.58/83.89, and the efficiency of the learning achievement on the analytical
thinking ability was 79.44 which was similar to the standard criterion (80/80). The effective

index (E.I.) of the instructional package was 0.79.
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ABSTRACT
TITLE : THE DEVELOPMENT OF LEARNING ACHIEVEMENT ON PHOTOSYNTHESIS
FOR GRADE 11 STUDENTS USING THE 5Es INQUIRY CYCLE
AUTHOR : SUMALEE MUANGJUN
DEGREE : MASTER OF SCIENCE
MAJOR : SCIENCE EDUCATION
ADVISOR : PRASERT PANGPOOKIEW, Ph.D.
KEYWORDS : LEARNING ACHIVEMENT, PHOTOSYNTHESIS, 5Es LEARNING

CYCLE,SCIENTIFIC CONCEPTUAL UNDERSTANDING

This research aimed to 1) study students’ learning efficiency on photosynthesis using
the 5E inquiry learning cycle, 2) compare pre and post learning achievement, 3) study
scientific conceptual understanding, and 4 ) study the students’ satisfaction on the
learning method. The participants were 34 grade 11 students who were selected by the
cluster random sampling technique. The research tools were comprised of the academic
achievement and the scientific conceptual tests about photosynthesis which were
modified from Treagust (2002). It consisted of 45 multiple choices items with 4 choices
per item and 4 reasoning choices. Additional tools included work sheets and a
questionnaire regarding the students’ opinions on the learning method. The statistics
employed to analyze the data were percentage, mean, standard deviation, normalized
gain, and t-test. The results showed that the efficiency (E1/E2) and effectiveness index
(E.l) of this activity were 83.76/80.89 and 0.7409, respectively. The students obtained
74.09% on learning progression (<g>), so they were categorized as high level progressive.
In addition, the students were able to improve their academic achievement from the low
level (26.25% ) to the excellent level (80.89 % ), which was statistically significantly
increasing (p<.05). The post-test conception score (80.63+21.93) was statistically
significantly higher than the pre-test score (26.61+31.94) at the p-value of 0.05. Finally, the

students’ satisfaction towards the learning activity was at the high level (4.01+0.65)
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This research aimed to study the increase of nutritional contents in cassava starch
waste that was fermented with Pleurotus ostreatus (Jacg.) P. Kumm. and Lentinus
squarrosulus Mont, and to evaluate its nutritiional values towards broiler feed. The
cassava starch waste was supplemented with maize grain, paddy rice, rice bran, broken
rice, and soybean meal at 0, 10, 20, and 30 %. The solid state fermentation was carried
out for 28 days. The results were that the highest reduced sugar at 86.09 ¢/L was found in
the mixture of 70% cassava starch waste + 30% rice broken that was fermented by L.
squarrosulus Mont, and the highest protein content at 127.92 ¢/L was found in the
mixture of 90% cassava starch waste + 10 % soybean meal in the 14 days- fermented
period. It could be concluded that P. ostreatus (Jacg.) P. Kumm. and L. squarrosulus Mont.
could increase nutritional contents in broiler feed mixtures.

A broiler feed experiment was conducted to evaluate broiler’s growth performance.
Male broilers fed by the supplemented cassava starch waste inoculated with
L. squarrosulus Mont at 0, 1.5, 3, 4.5, 6 and 7.5 % were studied. The experiment was
divided into six groups and each group contained three replications. Each replication
contained ten male broilers. The experiment duration was 21 days. It was found that daily

growth and feed conversion ratio in every group was not statistically different (P>0.05). It
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was concluded that cassava starch waste inoculated with L. squarrosulus Mont. at up to
7.5 % could be replaced in the feed without affecting the growth rate in male broilers.

For digestibility evalution, twelve male broilers at 56 days old were experimented.
Completely randomized design (CRD) was applied in this study. The broilers were divided
into 6 groups and each group contained 2 broilers. Each broiler was caged separately.
Each cage was equipped with a waste collector. The fermented cassava starch waste was
supplemented at 0, 1.5, 3, 4.5, 6 and 7.5 %, respectively. Feed intake was recorded while
excreta from the individual broiler was collected. Feed and excreta were then analyzed
for chemical composition and feed digestibility. The study found that broilers that were
fed with cassava starch waste fermented with L. squarrosulus Mont. had higher lipid
digestibility than the control group with significant difference (P<0.05). However, the
digestibility showed no difference for dry matter, crude protein, total ash, and crude fibre
(P<0.05). Therefore, the supplemented cassava waste fermented with L. squarrosulus

Mont. in the broiler feed at 7.5 % did not affect feed utilization.
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TITLE : FACTORS INFLUENCING SYNERGISTIC ANTIMICROBIAL ACTIVITY OF
THYMOL AND NISIN AGAINST Shigella spp. IN SUGARCANE JUICE
AUTHOR : SUKRITA PUNYAUPPA-PATH
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MAJOR : BIOTECHNOLOGY
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Street foods and beverages are ready-to-eat foods that are prepared and sold by
vendors, especially on streets in public places. They are popular and sold in many
countries around the world because they are easily accessible by consumers, diversified,
tasty, and inexpensive. However, when compared with indoor prepared food and
beverages, a major concern is of a higher risk of pathogenic microorganism contamination,
which can cause food-borne diseases. This research consisted of 2 main parts. The first
part focused on the study of factors influencing the synergistic antimicrobial activity of
thymol and nisin against four species of Shigella, including S. sonnei DMST 561, S. boydii
DMST 28180, S. flexneri DMST 4423, and S. dysenteriae DMST 15111 in sugarcane juice.
The studied factors were concentrations of thymol and nisin, initial bacterial
concentrations in sugarcane and temperature. The second part of the research involved
the study of the mechanisms of thymol in inhibiting S. sonnei DMST 561. This study was
performed in a bacterial culture medium.

The results of the first part of the study revealed that the thymol could inhibit all
species of the tested bacteria in the dose dependent pattern. On the other hand, nisin, at
all concentrations, could not inhibit all species of the tested bacteria. However, when
thymol and nisin were used together (thymol-nisin), all species of the tested bacteria
were inhibited more efficiently. From the experiments, S. dysenteriae DMST 15111 was
the most susceptible species to thymol-nisin with the minimal inhibitory concentrations
(MICs) of 0.5 mM-0.25 puM while S. sonnei DMST 561 was the most resistant species to
thymol-nisin with the MICs of 0.75 mM-0.25 pM. Based on it being the most resistant to
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thymol-nisin of S. sonnei DMST 56 1, it was selected for further experiments. From the
study of the effect of initial bacterial concentrations in sugarcane juice on the inhibitory
ability of thymol-nisin against S. sonnei DMST 561, it was found that the inhibitory ability
of thymol-nisin against S. sonnei DMST 561 was directly proportional to the initial bacterial
concentrations in sugarcane juice. At the initial bacterial concentrations in sugarcane juice
of 103 CFU/ml and 105 CFU/mL, the tested bacterial species were completely inhibited by
thymol-nisin with the concentrations of 0.75 mM-0.5 pM within 1 and 3 hours,
respectively. However, at the initial bacterial concentrations in sugarcane juice of 107
CFU/ml, the tested bacterial species was completely inhibited by thymol-nisin with the
concentrations of 1.0 mM-1.0 uM within 4 hours. From the study of the effect of
temperature on the inhibitory ability of thymol-nisin against S. sonnei DMST 561, thymol-
nisin were found to inhibit S. sonnei DMST 561 at 30°C better than at 4°C. Thymol-nisin
with the concentrations of 0.75 mM-0.5 pM could completely inhibit S. sonnei DMST 561
within 2 hours at 30°C and 3 hours at 4°C

The results from the second part of the study showed that when spectrophotometry
was used to determine the minimal concentration (MIC) of thymol to inhibit S. sonnei
DMST 561, the MICs was 0.4 mM. The examination of cellular components (proteins,
reduced sugar, and DNA) released from S. sonnei DMST 561 cells treated with thymol
revealed that the amounts of all cellular components increased corresponding to the
increase of thymol concentration. This was consistent with the result obtained by studying
S. sonnei DMST 561 cells treated with thymol using a scanning electron microscope. The
severity of the cell wall rupture and cell wall leakage were dependent on
the concentration of thymol.

The results of this study showed that thymol and nisin have synergistic antibacterial
activities against Shigella spp. in sugarcane juice and have the potential to be used as

natural substances for preventing bacterial contamination in food and beverages.
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This study performed computer simulations for improving spacecraft shielding from
cosmic radiation in space. The study focused on the evaluation of shielding efficiency of
low density with small atomic mass number materials subjected to both SPEs and GCRs
sources. The results were compared to the effectiveness of aluminum, which was the
main metal used in spacecraft. Liquid hydrogen, water and polyethylene were used as
shielding materials to compare to aluminum. The efficiency of a shield was evaluated by
the dose profile within the shield and the amount of doses absorbed by water. The water
was used as a target through FLUKA, which was a well known Monte Carlo transport code.
The comparison of efficiency was made by fixing the area density of a shielding material.
It was found that liquid hydrogen, polyethylene and water outperformed aluminum for

both Solar Particle Events and Galactic Cosmic Ray.
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Highly ordered titania (TiO2) nanotube arrays were synthesized via the one-faced and
single-step anodization methods. Titanium foils were anodized in ethylene glycol based
electrolytes containing 0.25 wt% NH4F, 2 vol% H20, and doped with various
concentrations of K3[Fe(CN)6] at an applied voltage of 50 V for 2 hours at room
temperature. As-anodized samples were annealed at 450 °C for 2 hours in order to
transform the amorphous titania to nanocrystalline anatase. Highly ordered titania
nanotube arrays obtained after K3[Fe(CN)6] at different concentrations was introduced.
The surfaces of TiO2 nanotubes were smoother after the concentrations of K3[Fe(CN)6]
increased. These were confirmed by AFM investigation. The absorption spectra of the
samples were extended in the range of 200 to 375 nm and it slightly increased in the
band gap energies of titania when K3[Fe(CN)6] was doped. Doping with 0.20 wt%
K3[Fe(CN)6] caused Ti 2p to shift towards a lower binding energy due to the reduction of
Tid+ to Ti3+, which led to the improvement of the electrochemical performance of titania
nanotubes. The 0.20 wt% K3[Fe(CN)6] doped titania nanotube sample was used as a
photoanode in DSSC and it exhibited the highest solar cell efficiency than other samples.
This study presented an alternative method for fine tuning the size of TiO2 nanotube

arrays that can be used as energy conversion materials.
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The ZnO/Cu0/SnO2 hybrid nanostructures p-n heterojunction materials were
successfully synthesized by a 3-step chemical vapor deposition method on SiO/Si
substrates. Cu, Zn and Sn powders were used as precursors and mixed with carbon
charcoal. The precursors were heated at various temperatures and pressures under the
atmosphere of 02 and Ar gases. The prepared samples were investigated by field
emission scanning electron microscope (FESEM), X-ray photoemission spectroscopy (XPS),
and |-V characteristic curves. The results revealed the formation of ZnO/Cu0O/Sn0O2 which
established the three layers of the hetero-junctions that showed several types of surface
morphology such as CuO hollow microspheres with branching lines, ZnO nanowires and
SnO2 nanorods. The |-V characteristics exhibited a rectifying behavior of hetero-layered
semiconductors. The three layer hybrid nanostructures p-n heterojunction materials were
synthesized by a 3-step chemical vapor deposition method without the catalyst of carbon
charcoal. The results showed several types of surface morphology such as brain-coral
Zn0O hollow microspheres, ZnO nanocombs and nanopins, and ZnO/Sn0O2 spike-shaped
nanowires. The |-V characteristics presented a rectifying and non-rectifying behavior of
hetero-layered semiconductors. Moreover, the CuO/ZnO films p-n heterojunction
materials were successfully fabricated by a 2-step chemical vapor deposition and a
thermal evaporation method on SiO/Si substrate. The samples were used to measure
20 ppm NO2 gas responses at temperatures of 100 °C. The sensitivity of CuO/ZnO films

sensor was better than that of CuO films and ZnO nanoparticles sensor.
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