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Emerging Trends in Physics Education Research and Curriculum
Development

Pornrat Wattanakasiwich

Physics Education Research Laboratory, Faculty of Chiang Mai, Chiang Mai
University, 50200 Thailand
*Corresponding author. E-mail:_pwattanakasiwich@gmail.com

Abstract

In this talk, the history of physics education research (PER) will be mapped out. Main
findings and impacts of PER to teaching and learning physics will be reviewed,
summarized and analyzed. | then describe my vision of where | believe the PER field
is headed in the future. Also, | highlight the major issue facing PER, especially in
Thailand context. The status of the PER community in Thailand and its impact to
development of physics curriculum will be discussed.

Keywords: Emerging trends in physics education research, Physics curriculum
development, History of physics education research
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Forensic Physics: the integration of physics to forensic science

Ratchapak Chitaree

Department of Physics, Faculty of Science, Mahidol University, Bangkok, 10400,
Thailand
*Corresponding author. E-mail: rachapak.chi@mabhidol.ac.th

Abstract

Forensic Physics is an elective subject introducing students to various
implementations of physics in forensic science. The core contents are based on major
topics normally taught in fundamental physics such as mechanics, fluid mechanics,
electricity, optics, atomic and nuclear physics. The students who enroll the subject are
at least expected to be familiar with those fundamental physics topics. In the academic
year of 2014, 39 students with physics (24), biology (11) and chemistry (4) majors
enrolled the subject. With such a variety of backgrounds, each physics topic is briefly
reviewed before the main contents relevant to the forensic science are delivered.
Sources of teaching materials are collected from crime news, eye witness reports,
research journals and text books. The teaching tools are a mixture of case studies,
hands on, and demonstrations. In addition, experts and professionals in forensic
science were invited to share their experiences. To learn the firsthand experiences
from operators, students were brought to visit the Office of Police Forensic Science
and Explosive Ordnance Disposal (EOD) unit of Royal Thai Police. The evaluation of
students in the course is based on paper based midterm exam, group report and mock
crime scene investigation as the final exam. Apart from teaching the contents, some
essential skills in forensic science were also introduced to students such as finger print
dusting, presumptive blood testing and foot print casting.

Keywords: -
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Investigating primary school teachers’ understanding about basic
of light

Kreetha Kaewkhong

Science Education Program, Faculty of Education, Chiang Mai University
*Corresponding author. E-mail: kwkhng@hotmail.com, kreetha.ka@cmu.ac.th

Abstract

The object of this research is to survey conceptual understanding in concepts of basic
optics, composed of reflection and refraction, of 33 in service science teachers under
the office of the basic education commission, Lumphun 1 and 2. The Reflection and
Refraction Conceptual Evaluation (LRRCE) were developed since 2006 - 2008, which
has 15 conceptual multiple choices and 2 opened tasks. The results reveal that most of
them have misunderstanding in a light source, a light ray, an image formed by a plane
mirror and refraction of light.

Keywords: survey, misunderstanding, a light source, a light ray, an image formed by a
plane mirror, refraction of light
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A Training Programme to Enhance Secondary School Science
Teachers’ Research Skill Competencies

Sura Wuttiprom™ and Karntarat Wuttisela

Faculty of Science, Ubon Ratchathani University,
85 Sathollmark Rd. Warinchamrab, Ubon Ratchathani, Thailand, 34190, Thailand
* Corresponding author. E-mail: wuttiprom@gmail.com

Abstract

This article evaluates the impact of a training program on physics, chemistry, biology
and general science teachers’ knowledge on integrated science process skill focusing
on researchable questioning, identifying and controlling variables, stating hypotheses,
operational definitions, experimental design, and graphing and interpretation of data.
The sample is composed of 71 in-service science teachers in secondary schools in
Ubon Ratchathani province. The research skill competency test were developed and
administrated before and after training programme. The result shows that teachers
knowledge increase after training.

Keywords: integrated science process skill, training program
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The Development of Pedagogical Content Knowledge (PCK) for
Science Teachers of the Border Patrol Police School

Singha Prasitpong

Faculty of Education, Thaksin University, Meuang, Songkhla, 90000, Thailand
*Corresponding author. E-mail: sangha.p@tsu.ac.th

Abstract

The border patrol police schools are established for primary students in border regions
of Thailand. Their teachers are border patrol polices, who have less understanding of
science content knowledge and pedagogical content knowledge (PCK). Moreover,
there is not enough equipment and teaching media for promotion students’ learning.
Therefore a research to help the border patrol police teachers to understand content
knowledge and PCK is significant necessary. It will support the teachers in a way of
how to help student learn. Therefore, this research aims to explore and develop the
PCK for primary science teachers of the 43" border patrol police school. It consists of
15 schools located in Songkhla, Phatthalung, Satun and Trang provinces. We will
develop the PCK of the teachers using lesson plans based on an inquiry approach
covering 8 sciences content areas, hands-on activities, demonstration set and
instruction media.

Keywords: Pedagogical Content Knowledge (PCK), Border Patrol Police Schools,
Inquiry Approach

14



P E C 2 O 1 4 The 1 Physics Education Conference (PEC2014)

-
.; Physics Education Conference 18 — 19 Dec 2014, Mahidol University, Thailand

Grade 11 Bhutanese Students’ Understanding about DC Motor

Suchai Nopparatjamjomras®”, Melam Dema’, Ratchapak Chitaree?, and
Thasaneeya R. Nopparatjamjomras®

YInstitute for Innovative Learning, Mahidol University, 999 Phuthamonthon 4 Rd.,
Salaya, Phuthamonthon, Nakhonpathom, 73170, Thailand
Department of Physics, Faculty of Science, Mahidol University, Rama 6 Rd, Payathai
Rajathewee, Bangkok, 10400, Thailand
*Corresponding author. E-mail: Suchai.nop@mahidol.ac.th

Abstract

The test consists of 8 Open-ended questions was created to collect grade 11 Bhutanese
students’ understanding about DC Motor. The test was introduced to 80 students who
had been taught this topic since they were grade 10. Students’ response show some of
their understanding such as they do not have a clear understanding about the direction
of current, could not identify the direction of forces in the armature, correctly. In
addition, students’ response to each question was grouped to develop the alternative
for multiple choice version of the test.

Keywords: DC Motor test, Bhutanese students’ understanding, Direction of forces
and currents in the armature arms.
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Circular Motion: Problem Solving Strategy for First-Year
Science Student

Arunee Eambaipreuk”, Narumon Emarat, and Kwan Arayathanitkul

Department of physics, Faculty of Science, Mahidol University, Bangkok, 10400,
Thailand
*Corresponding author. E-mail: eam.arunee@gmail.com

Abstract

Circular motion is the topic in physics that many students have difficulty when they
solve the problems. In 2013, the student ideas about this topic were surveyed by
giving a homework problem and interviewing with some students. The sample is first-
year science students who enrolled in an Introductory Physics course. From the result,
it was found that some students could not draw a correct free-body diagram and could
not identify force(s) that act on the object. The difficulties we found from the survey
were used to create the problem-solving strategy. The strategy was given in a class-
worksheet in the topic of circular motion, expecting that it could help students when
thinking about such problems. The effectiveness of the strategy was evaluated by pre-
posttests as well as interviews. In the presentation, we will show some of the student
ideas and the result of using the strategy.

Keywords: Problem-solving strategy, Circular motion, student idea
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Students’ physics laboratory skill in measurement and
uncertainty

Ariyaphol Jiwalak*, Narumon Emarat and Kwan Arayathanitkul

Department of Physics, Faculty of Science, Mahidol University
Rama 6 Rd., Ratchaathewi, Bangkok, 10400 Thailand
*Corresponding author. E-mail: ariyaphol@hotmail.com

Abstract

This study investigates students’ skill in physics laboratory; in particular,
measurement and uncertainty. Data were obtained from the second-year physics
students from various universities in Thailand, including the students at Mahidol
University. It was found from pre-test that most students, who have already passed the
introductory physics laboratory class, still lack of these two basic skills. In the first
semester of academic year 2014, the second-year physics students at Mahidol
University were trained about basic laboratory skills in the first day of laboratory
class. Student performance during laboratory class with traditional instruction was
then observed and the students’ laboratory reports were also collected. These students
were trained once again after they had been learning for half of the semester. The
post-test was given at the end of the semester and then analyzed to assess students’
achievement. It was found that this teaching method could help improve student’s
skill in measurement and uncertainty

Keywords: measurement, uncertainty, laboratory skill

17


mailto:ariyaphol@hotmail.com

P E C 2 O 1 4 The 1 Physics Education Conference (PEC2014)

-
.; Physics Education Conference 18 — 19 Dec 2014, Mahidol University, Thailand

Surveying High-School Student Understanding of Conservation
of Momentum in Collisions

Trai Unyapoti'”, Kwan Arayathanitkul*, and Narumon Emarat’

'Department of physics, Faculty of Science, Mahidol University, Bangkok, 10400,
Thailand
*Corresponding author. E-mail: Trai.uny@gmail.com

Abstract

This study investigated 156 science-math grade 11 students' understanding of
conservation of momentum in collisions. The test was administered to the students
after learning the topic of momentum and collision in academic year 2014. There were
three questions of interest in this study. The first question asked if the given situation
was considered as elastic collision. The second question asked students to find the
velocity of each object after collision in one dimension and that after collision in two
dimensions for the third question. The use of the conservation of kinetic energy is
required to find the type of collision in question 1 and the conservation of momentum
is required to find the velocities of objects after collision in the other two questions. It
was found that 84.6% of the students answered question 1 correctly but only 16.0%
could provide the correct reason. In question 2, 35.3% used correct equation but
24.4% gave the right answer. In question 3, 34.6% showed some knowledge about the
vector property of momentum but only 25.0% answered correctly. Many students did
not use or show any knowledge about the vector property of momentum. They treated
it as a scalar quantity and this is considered as a major problem.

Keywords: Conservation of Momentum, Student understanding
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Using Just-in-Time Teaching embedded by Peer Instruction to
promote students' learning of forces and motions

Suttida Rakkapao

Department of Physics, Faculty of Science, Prince of Songkla University
Hat Yai, Songkhla, 90110, Thailand
*Corresponding author. E-mail: suttida.r@psu.ac.th

Abstract

The major goal of this research is to promote students' understanding of forces and
motions by using an integration of Just-in-Time Teaching (JiTT) and Peer Instruction
(P1) methods. The study consists of three main phases. The first phase is designing
and applying the JiTT+PI approach to science freshmen (N=700) at Prince of Songkla
University, and evaluating the change of the students’ mental model states using the
model analysis technique. In the second phase, the JiTT+PI approach will be trained
to pre-service physics teachers (N=30) at Thaksin University. The last phase, we will
keep track of the volunteer pre-service physics teachers (N=5-10) used the JiTT+PI
approach to teach high school students of the force and motion concept. Assessment
instruments in this study are the Force and Motion conceptual Evaluation (FMCE)
test, the satisfaction questionnaire and the interview.

Keywords: Just-in-Time Teaching (JiTT), Peer Instruction (PI), Model Analysis,
Force and Motion
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Harvesting Scientific Creativity in Primary-Grade Students and
Teachers through Hands-on Activities

Sujin Suwanna!®, and Ratchada Yatra?

'Department of Physics, Faculty of Science, Mahidol University, Bangkok, 10400,
Thailand
?Institute for the Promotion of Teaching Science and Technology, Bangkok, 10110,
Thailand
*Corresponding author. E-mail: sujin.suw@mahidol.ac.th

Abstract

The purpose of this presentation is to share experiences and perspectives from lessons
of using hands-on activities to train Thai primary-school (Grades 4-6) teachers in the
Science-Math Talent Development (SMTD) Program in Thailand. The SMTD
program is hosted by the Institute for the Promotion of Teaching Science and
Technology (IPST), and over the past years IPST has trained teachers to develop
students’ science and mathematics skills based on inquiry learning. Some hands-on
activities are aimed at harvesting teachers’ and students’ creative thinking, and hoped
to instill interests and appreciation for scientific principles. Activities, such as (i)
identifying boiled eggs from raw eggs using only rope and cardboard, (ii) switching
containers when one glass is filled with water and the other glass is filled with oil, and
(iii) building Lego cars, are employed to observe originality, fluidity and flexibility of
thoughts among participating students and teachers. Our qualitative observations
suggest that students are less worried about scientific correctness and use the trial-and-
error experiment, hence show more fluidity and flexibility of thoughts, whereas
teachers are more methodological and efficient. Both groups show similar approaches
to each activity, implying unnoticeably difference in originality.

Keywords: Scientific Creativity, Teachers Training, Hands-on Activities
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The Physics of 100 Thai Baht

Jintawat Tanamatayarat' ", and Thanida Sujarittham®

'Department of Department of Industrial Physics and Medical Instruments,
Faculty of Applied Science, King Mongkut's University of Technology North Bangkok,
Bangkok, 10800, Thailand.

?Institute for Innovative Learning, Mahidol University
999 Phuttamonthon 4 Road, Nakhon Pathom 73170, Thailand.
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Abstract

From observation of students’ behaviors in first year physics laboratory courses in the
university, students had a lot of difficulty during doing their experiments such as
could not determine the objective of the experiments, do experiment without planning,
design inappropriate data table, did not have idea of analyzing the data, and could not
conclude what their found. This implies that when they will have a lot of troubles.
This project is invented for developing students’ experimental skills and also their
thinking skills by 100 coins.

Keywords: Experimental skills, Coins, Physics experiments
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The Use of Interactive Lecture Demonstration to teach high-
school level physics in magnetic force on a moving charged
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Abstract

Interactive Lecture Demonstration (ILD) is one of active learning strategies which
was used to teach high-school students in the topic of magnetic force on a moving
charged particle in order to enhance conceptual understanding. There are three
different sample groups; G1 and G2 were taught by ILD and traditional teaching for
G3. After instructions, all students were evaluated their conceptual understanding by
giving the conceptual physics surveys which related to this physics topic. The
percentage of students who answered correctly in G1 is greater than G3 and is almost
the same between G2 and G3. The results show that students who studied by ILD (G1)
had more conceptual understanding than those who studied in the traditional

classroom (G3) but it seems that ILD could not be used effectively in all groups of
student.

Keyword: Interactive Lecture Demonstration (ILD), Magnetic force
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Experiences in Teaching Graphical vector Addition in One- and
Two-Dimensions
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Abstract

Investigation results of high-school students’ qualitative understanding of graphical
vector addition in one and two dimensions represented that the students did not grasp
the important concept about the vector addition. Some students ignored the direction
of resultant vectors. Many students were still confused about the “tip-to-tail” strategy.
They added the vectors by creating a wrong triangle. Most of them thought that
adding two vectors meant just attaching them to each other without knowing how to
do it properly. The most crucial things found that some students made the attachment
between two added vectors correctly but finally they gave the wrong direction of a
resultant vector. Most of those students drew the arrow of the resultant vector so that
the formed triangle was “flowing” in one direction. So that, | offer an alternative way
of finding a resultant vector by using a rubber band which is cut into a straight line
and one end is attached to a piece of paper cut in an arrowhead shape. This could be
used to find resultant vectors by stretching the rubber band following the graphically
connected vectors. The stretching length of the rubber band represents the magnitude
of the resultant vector and the arrowhead on the rubber-band end points in the
direction of the resultant vector. Additionally, based on those students’
misunderstanding, we had designed a worksheet to recover their understanding of
vector direction, magnitude, addition and subtraction. A 2-page worksheet was
constructed and distributed to high-school students in a large public school. Students
took approximately 20 minutes to complete the worksheet. A seven-item diagnostic
quiz was applied as a pre-post test in order to evaluate the effectiveness of the
worksheet. Using paired-sample t-test, results from the diagnostic quiz showed that
the students’ average post-test score was significantly higher than their average pre-
test score (p<0.000). In other words, the students’ normalized learning gain was 0.53
which was considered a medium gain that might be reached by conducting classes
with active learning activity only.

Keywords: Vector addition, Vector subtraction, Resultant vectors, Vector teaching
tools, Students’ misunderstanding

23


mailto:wutchana@ru.ac.th

—— E C 2 0 1 4 The 1% Physics Education Conference (PEC2014)
Wl B Physics Education Gonference 18 — 19 Dec 2014, Mahidol University, Thailand

Author Index

A P
Ariyaphol Jiwalak 17 Pornrat Watthanakasiwich 8
Arunee Eambaipreuk 16
R
C Ratchada Yatra 20
Chatchai Pawong 12 Ratchapak Chitaree 9,15
J
Jintawat Tanamatayarat 21 S
Jiradawan Hantula 10 Singha Prasitpong 14
Suchai Nopparatjamjomras 15
K Sujin Suwanna 20
Karntarat Wuttisela 13 Sura Wuttiprom 13
Kreetha Kaewkhong 11 Sutthida Rakkapao 19
Kwan Arayathanitkul 16,17,18,22
T
M Thanida Sujarittham 21
Melam Dema 15 Thasaneeya Nopparatjamjomras 15
Trai Unyapoti 18
N
Naruemon Emarat 16,17,18,22 U
Nuttawoot Sricharoenchai 22 Umporn Wutchana 23

24



The 1 Physics Education Conference (PEC2014
= PEC2014 , ecaons

B Physics Education Conference 18 — 19 Dec 2014, Mahidol University, Thailand

N15U58YNIVIN1TWENAANYIATIN 1

The 1° Physics Education Conference

UN 18-19 SUNAN 2557
AMEAINYIANENT UW1INB1a8URANS

ry-.\r-—q. -0 @y Mahidol
= = PhysEEdcm:atiozn gnf!r.eﬂe- , 1)))%“”}8’ HDJ YE [[E/ lty

25



