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22“d International Conference on Research, Measurement of Thailand :
New Conceptions of Edcational Research Measurement

and Statistics for the ASEAN

27th—3IStJanuary 2014,Buraphauniversity

h

27‘ January 2014. Pre-seminar at Faculty of Education,Burapha university.

9.00 am-9.30 am

Opening ceremony of Research clinic at QS1 room 206

9.00 am—4.00 pm

Consultant in Educational Research Measurement and statistics
for visitor at QS1 room 206 and 305

6.00 pm-8.00 pm

Dinner Talk with Professor Akihito Kamata at Thau-Thong hotel

28 January 2014.

Seminar at The Tide Resort Hotel

7.30 am-8.30 am

Registration

8.30 am—10.00 am

Open ceremony and Welcome the visitor

10.00 am-12.00 pm

New conceptions of Educational Research Measurement and

Statistics for ASEAN
Keynote Speaker : ProfessorAkihitoKamata

12.00 pm—1.00 pm

lunch

1.0 pm~2.30 pm

Presentation - Podium presentation

- Poster presentation

2.30 pm-2.45 pm

Free time

2.45 pm-4.00 pm

Presentation

4.00 pm-5.00 pm

Group meeting exchange idea, research measurement
and evaluation.

6.00 pm~10.00 pm

Dinner Party

29tll—315tJanuary 2014. Cambodia trip toAngkor Wat, Angkor Thom

- o _— .
HUUTIIY TnuadnWusuUIssnalne adadt 22 T L
ARES

o i R i
uluvinilwsishunsady Tnan wazadidiny@nwidmivendoy




MATuIdewasIaIngsvgns AMZANAERT HNIINEIFDY T

Travel Itinerary: Way of Khmer Kingdom

Pleased with Angkor Wat, Angkor Thom, Taprom Castle, Bantaisaree, Sailing on Tonle Sap,

Pan castel, Tai Samrhei, and Bayon castel. Way of life Way of experience!

04.00 am - VIP bus to Arunyaprataed distric in Srakaew province
06.00 am - Have breakfast
08.00 am - Verify document at Poypet immigration counter then take new bus heading

to Srisophon city and Siamriep city on No.6 road of Cambodia

12.00 pm " - Have nice lunch at Siamriep city

01.00 pm - Pray for famous respectable couple Buddha image of Siamriep;Ong JED

And Ong Jom, then impress with the way of Khmer and Vietnamese

Villagers who living on the side of the largest lake of Asia-Tonle Sap, and
Pleased with the sunset view over the ancient lake.

05.00 pm - Check-in at hotel

07.00 pm - Enjoy tasty dinn

e

er and joyful party at T

o

olnle Mekong Restaurant

- Have delncus a ast an
Srei, Banteay Samrei, and Taphrom. Take the bus to sightsee

Naga bridge at Angkor Thom and Bayon castle by then

06.00 am

- Delight to delicious lunch at Tonlesap Restaurant. After that dazzled by
Angkor Wat which is one of Seven Wonders of the World, inside decorated
by carved sandstone presenting Ramayana story, and Army of King

. t ; . . g
Chaiworaman the 1°". Before leaving, fascinate with beautiful sunset at
Phanom Bakeng.

12.00 pm

06.00 am - Have nice dinner at Tex Dey Angkor Restaurant while relaxing by Absara

classical performance
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07.00 am - Free breakfast at hotel. After finished breakfast then go shopping at PSA JA
market. Highlight with human skull in the edge of Khmer Rouge is the
following.

11.00 am - Enjoy the last meal in Cambodia

03.00 pm - Verify at Arunyaprataed immigration station

04.00 pm - Arrive at Chonburi province
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The Difficult Mathematical Topics For Yogyakarta Secondary
School Mathematic Students’ Based On National Examination

Jailani, Dhoriva UW, Heri Retnawati

ABSTRACT

This study identified issues related to difficult mathematical topics in the province of

Yogyakarta. A descriptive exploratory approach to explain the aims. Data were collected through
focus group discussions (FGD), and documentation of the results of the national examination for
4 years (2010, 2011, 2012, and 2013). The data were analyzed quantitatively and qualitatively.

Findings identify that the topics of the circumference and area of a circle, a plane geometric
shapes (bangun datar) areas, and volume the space are difficult mathematical topics for secondary
schools mathematics students in Yogyakarta.

Keywords: difficult topicss, the results of the evaluation, the national exam

Preliminary

Mathematics is a very important knowledge for humans to live and life. However, it is a
public secret that mathematics considered as a difficult topic indicated by the low of learning
achievement, both on a national scale evaluation (i.e INAP and the National Examination), as
well as international scale evaluation (i.e TIMSS and PISA). This problem will become more
complex, especially for students who have difficulty learning math, whereas math is a tool to
master sciences and technology. Children who have difficulty in learning mathematics have the
same right to obtain an education and a decent living.

Not all students in the junior high school have a good mathematics learning achievement.
It is proven by the less satisfactory of the achievement, from primary education to higher
education. Associated with the need of mathematical mastery by the students as a provision to
continue their education to a higher level, the school has a duty to provide special services, in
order to facilitate the students to learn more easily. Associated with the abstract mathematical
properties, the availability of teaching topics for mathematics instruction for students learning
difficulty will assist teachers in learning so that students can more easily understand mathematical
concepts and also help the government to carry out the school education in order to guarantees the
implementation of education for all.

National Examination (NE) is an educational evaluation that is intended to monitor the
success of national education. In accordance with the purpose of the evaluation, the results of the
national examination can be used to determine the learning difficulties experienced by students
and the learning improvement (Grondlund, 1996). In fact, the national examination results can not
be used optimally. One of the information that can be obtained from the NE is the absorption
topic by students as the indicators of mastery of mathematical concepts. This information is

presented at different levels of education, ranging from school level, districts (clusters), district,
provincial, and national. Low mastery of concepts can be used as an indicator of student
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difficulties. In this regard, learning difficulties at an educational level can be determined by its
absorbance, using the results of the NE.

Various constraints faced by educators in implementing mathematical learning.
Mathematics learning topics development, ranging from lesson plans, teaching topics to be used,
media supporting the learning process, and evaluation are still a problem for educators. According
to some educators, this is due to the lack of examples of learning devices, especially for topics
that are considered as a difficult topic at the National Exam. In addition the use of innovative
learning approaches, such as contextual or cooperative approach has not been understood by all
the teachers, so they get difficulty in preparing devices that support learning,

One way to improve the quality of mathematics education in the schools is improving the
quality of mathematics instruction conducted in the classroom, providing information and
facilities to carry out mathematics instructions, and also improving teachers’ quality. From this
fact, it is necessary to find the appropriate strategies to solve the problems in improving the
quality of mathematics education such as developinig mathematical tools for difficult topics which
based on the characteristics and students needs, also based on test results that can be an example
for educators to improve the quality of learning that assessment result based (assessment for
learning). At first, a preliminary study is needed to do to identify some issues in mathematics
instructions related to difficult mathematics topics and to identify the difficult topics on
mathematics subject in the province of Yogyakarta.

Various studies related to mathematics education have been conducted by various
researchers. The development of teaching topics has been carried out by Heri Retnawati, Edi
Prajitno, and Hermanto (2009) and Heri Retnawati, Jailani, Edi Prajitno, and Atmini Dhoruri
(2010), but the teaching topics is not equipped with the devices such lesson plan, learning media,
and also its assessment tools.

Various constraints experienced by mathematics teachers in implementing the
mathematics learning for hard topics, such as the nature of mathematics itself, personal obstacles
to implementing mathematics learning, and also the need of a good mathematical learning model
for hard topic (Sukardi, et al, 2011). Another problem is the lack of teacher’s understanding and
the teacher's ability associated with difficult topic that was also experienced by the students based
on the national examinations results (Sunarto and Heri Retnawati, 2011). These constraints need
to be addressed, inline to improve the quality of mathematics instruction that supports the mastery
of technologies to support the development in Indonesia.

Mauy experts vpinions expressed on the mathematical definition. According 1o Gold
(2008), mathematics has many interpretations. Mathematics may be defined by its contents (Gold,
2008), which studied objects in mathematics (Avigad, 2008), can also be defined as a process of
thinking (Lewis, tth ). In particular, Reys, et al. (1998 ) defines mathematics as a lesson on
patterns and relationships, ways of thinking, art which is characterized by rules and consistency,
language using terms and certain symbols, as well as a useful tool in everyday life as well as help
the development of the other science. Math can also be viewed as a structure of relationships
linking symbols. This view is based on the idea of how the formation of mathematics. In this

regard, Ruseffendi argued that mathematical ideas are formed as a result of human - related ideas,
processes and reasoning (Ismail, 1998).
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Associated with the process of formation, mathematics is a human knowledge. This
knowledge arises because the human need to understand the nature around. Natural sources of
ideas used to acquire mathematical concepts through abstraction and idealization.

At first created the model, and the model was made of the definitions and axioms. The
definition is an agreement to use something as a substitute for something else, usually in the form
of an expression that is too difficult to be easily written (James & James, 1976). The axiom is a
statement that is accepted without proof. Through the process of thinking called deductive logic,
the theorems are obtained (Allendoerfer, 1969). Theorem, the result of this thought process isa
general conclusion that can be proven (James & James, 1976). Definitions, axioms and theorems
are the totality constituting the mathematical concept.

Abstract mathematical objects, which are correlated form a new more complex concept
(Skemp, 1971 ), and arranged in a hierarchy, a concept became the basis for further concept
(Herman Hudoyo, 1988). Finally a mathematical concept which found is applied back to the
nature, and humans use it to meet their needs.

One way to determine the success in learning mathematics is done through evaluation.
For learners, the assessment of learning is done through tests. Student learning achievement test
can be either objective tests or test description. After students responses it, then performed the
scoring. This scoring model may vary, may be a dichotomy or a tiered model of analysis that will

determine the measure of mathematical ability.
Evaluation in education carried out to obtain information on aspects related to education.

According to Gronlund (1976), evaluation in education has purposes : a) to provide clarification
about the nature of learning outcomes that have been implemented, b) to provide information on
the achievement of short-term goals that have been implemented, c) to provide input to the
advancement of learning, d ) to provide information about the difficulties in learning and to
choose the learning experience in the future. Evaluation information can be used to help to decide
a) the suitability and sustainability of learning objectives, b ) the usability of learning topics, and
¢ ) to determine the level of efficiency and effectiveness of teaching strategies (methods and
techniques of teaching and learning ) which are used.

Evaluation has a function to assist teachers in things : a) placement of students in certain
groups, b) improvement of teaching methods, ¢) determine the readiness of students (attitudes,
mental, topic), d) provide guidance and selection in order to determine the type of majors as well

as the increase in the level (Gronlund, 1976).
The evaluation results can be used to improve learning (washback effect). Information

about the student's learning difficulties known based on the analysis of a test. These results
illustrate the matter of what students are less able to master a competency or a student on the
topic absorption is low. Low absorptive capacity is an indicator of students’ difficulties in
learning the topic, and to further study needs to be fixed.

There are many different variables that determine the success of the learning
mathematics. These variables include the variables of students, teacher, instructional / learning,
curriculum, and environment. During the learning process, there are various things that support its
success, such as learning resources. Learning resources that can be used is in the form of teaching
topics, which need to be developed first based on the used curriculum.
understal:d] 122 Zx;n:l}l :l}:f r:::t:: ;haiti githematics is abstract, .in order to mak'e #udcnts easier to
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Jeaning and Dunne (2000) and Van de - Henvel - Panhuizen (2000) to make math more
meaningful in life, so the longer understood in students. In other words, teaching topics developed
and will be used for math subjects should be presented in a more concrete.

Method

This study is a descriptive exploratory study. Data was collected through focus group
discussions involving mathematics teacher and documentation of the results of the national
examination for 4 years i.e.: 2010, 2011, 2012, and 2013. Documentation used to determine the
difficult topic in learning, which is the result of the National Exam. This difficulty can be
determined based on the absorption of certain student learning topic from a document of the
Department of Education. The collected data were analyzed simultaneously with the quantitative
and qualitative descriptive techniques. To identify the problems in mathematics for students in
Junior Secondary and Upper which are experiencing difficulty in learning based on the results of
National Examination uses qualitative and quantitative descriptive analysis. Hard topics based on
national test results were analyzed quantitatively.

Result

Identification of the difficult topic is done by an analysis of the percentage of mastery of
math problems in absorption based on national examination junior high school over the last four
years (years 2010, 2011, 2012, and 2013). Here are the four tables of the competencies that are
difficult topics from 2010 until 2013.

Based on the four tables, the pattern obtained from year to year are the competencies that
has always been a difficult matter. The competencies of the difficult topics are: (1) determine the
gradient, equation, or graph, (2) Solving problems related to the system of linear equations of two
variables, (3) resolve issues relating to the broad flat wake; (4) resolve issues related to the
surface area and volume of the three dimensional shaped.

Table 1. Percentage Mestery Math Topics s
National Examination Junior High School in Y uak;'m 2010
Competence “" Region | National

Determine the line equation. - 37,43 67,53
Solve the problem related to proportions. 38,01 57,55
Solve the problem related to system of linear equation in two variables. 50,81 76,43
Solve the problem related to perimeter of two dimensional shaped 31,82 38,27
Solve the problem related to volume of curved three dimensional shape 48,54 57,29
Determine the elements of three dimensional shaped. 52,06 67,81
Determine the slope of a straight line 51,33 73,62
Solve the problem related to the area of two dimensional shaped. 56,11 73,16

Table 2. Percentage of Mastery Math Topics
National Examination Junior High School in Yoguakarta in 2011

Competence Region | National
Solve the problem related to volume of curved three dimensional shape 32,58 39,93
Solve the problem related to similarity or congruency. 38,01 57,55
Determine the elements of three dimensional shaped. 51,46 62,36
Solve the problem related to volume of three dimensional shaped
Determine the slope, equation and the graphic of a straight line 45,17 7131
Solve the problem related to system of linear equation in two variables. 53,16 72,08
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Table 3. Percentage of Mastery Math Topics
National Examination Junior High School in Yoguakarta in 2012

Competence Region | National
Solve the problem related to the surface area of three dimensional shaped. | 44,51 63,93
Solve the problem related to the area of two dimensional shaped 46,45 31,04
Solve the problem using Pythagoras Theorem 49,63 71,05

Solve the problem related to the elements of circle and the relationship
between two circles. 50,86 71,17
Solve the problem related to system of linear equation in two variables. 52,41 73,91
Solve the problem related to the volume of three dimensional shaped. 53,08 70,53

Teachers® difficulty to implementation mathematics Jearning was captured through Focus
Group Discussion (FGD) by presenting the mathematics teachers. Based on the focus group has

been conducted, obtained important information related to mathematics and mathematics

learning.
gAll teacher participants realize that in the content standards of the educational unit, there
are some basic competencies that are categorized as difficult topic. The difficulties include
difficulty in terms of substance and in terms of learning. FGD results indicate that the topic is
difficult due to several factors. This study suggested the teacher should be improve her/his

competence, e.g.: mathematics, methods of teaching, and to encourage the students.

Table 4. Percentage of Mastery Math Topics
National Examination Junior High School in Yoguakarta in 2013

Region | National

Competence

Solve the problem related to the volume of three dimensional shaped. 52,66 48,04
Solve the problem related to the surface area of three dimensional shaped. 48,37 44,15
Solve the problem related to_special line in triangle 46,75 45,73

Solve the problem related to relationship of two lines, measurement and
kind of angles, and the properties of the angles formed by two parallel lines :
and the other line. 36,15 43,12

Solve the problem using Pythagoras Theorem 55,68 55,10
Determine the slope, equation and the graphic of a straight line 54,63 55,69
Solve the problem related to the number sequence and series. 57,41 60,85
Solve the problem related to banking or cooperation in social arithmetic. 57,41 60,85

Good mastery of the topic, impacts both the teacher and the self- learner. For the teacher
with a good mastery of the topic, they will find it easy to convey the concepts to students. In
addition, the mastery of the topic will boost the confidence of teachers. There are times when
teachers, especially young teachers feel less confident when implementing learning because
teachers' lack of understanding of the topic to be delivered. Teachers feel worried if later there is
not current or explain learners who ask for a concept and he was not able to answer.

The second impact is good for students. With a good mastery of the topic, the teacher is
able to convey the topic well and clearly. The clarity of the topic presented by teacher would be
good for the students. By submission of a clear, coherent, and appropriate concepts, students will
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easily capture what the teacher explained. In other words, mastery of the topic by the teacher will
facilitate learners in achieving the expected competencies.

In addition to the difficult topic, the impact of the lack of mastery of the topic can also result in
less well to students for topics that are basically easy. Although the topic is taught easy, but
because teachers do not master it properly will result in the student not easy to understand the
topic that is actually easy. Teachers are less clear explanation and depth make students become
confused. Thus, mastery of the topic is very important to overcome the difficulties in learning.

The main task of the teacher is to implement the learning. Regulation of the Minister of
National Education of the Republic of Indonesia Number 41 Year 2007 on the Standard Process
Unit for Primary and Secondary Education stated that learning is a process of interaction of
learners with teachers and learning resources in a learning environment.

The good teaching consists of several steps must be met. First, instructional planning that
includes syllabus and lesson plan. Second, the implementation of learning which is an
implementation of the lesson plan. Third, the assessment of learning undertaken by teachers to
measure the level of learning outcomes for learners and the achievement of competence is used as
a topic for the preparation of progress reports and improve learning outcomes learning process.
The last step is done as a follow-up study that includes surveillance activities: monitoring,
supervision, evaluation, reporting, and follow-up.

Based on the above, it can be concluded that learning is a process consisting of planning,
implementation, and assessment. Learning plan includes the preparation of syllabi and lesson
plans. Preparation of syllabi and lesson plans will determine the implementation and assessment
of learning. This is because that the study carried out by the syllabus and lesson plans. In the
lesson plan, there are points of learning method that will be used to implement the learning.

Learning methods play an important role in the learning process scenarios. Appropriate
learning methods will facilitate students in understanding the topic. Conversely the lack of proper
learning methods could inhibit students understanding of the topic. Learning methods teachers
should use teaching methods that appeal to the students so that the students get excited to learn.
Besides variations learning methods should be considered. Do not let the teacher only uses
learning methods -that's all that bored students learn.

In addition to mastery of the mathematical topics and learning, learners difficulties in
understanding the topic caused by other factors, namely the characteristics of the topic. The topic
studied may have been difficult in substance. Because the substance is difficult, it usually does
not matter as other topic. To study these topics takes time, diligence, and perseverance more.
Learners are not easy to understand this matter with all meetings. The teachers may be need to
repeat several times to explain in order to make the student mastery. Difficulty in substance
usually appear for complex topics and not easy to be applied in everyday life.

If a student has an interest in a case, then they will do anything to get it. But if he is not
interested in a case, then he will always try to avoid it. The analogy of these cases, if the students

~ interested in mathematics, then he will be happy to learn math, However, if the students are not
interested in the math, then he will attempt to avoid the resulting math he had difficulty in
understanding the mathematical topic.
Mathematics are studied since at the elementary level to college. However, in reality
there are some students who do not know the usefulness of learning mathematics. They learn
math without knowing its application in life. it makes students are not interested in math. They
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assume that not be a problem if they do not understand math because they think math is useless.
This view makes them reluctant to learn mathematics. Usuriously in studying mathematics make

the math difficult.

Some students like the challenge in learning activities. They are not satisfied with the
topic being taught in schools. The questions that the teacher given usually only routine mfltters.
They need non- routine matters are able to hone their thinking skills. For them, topic or difficult
math problem is challenge for them so it will be a certain satisfaction when they are able to
resolve the matter. Assessment is one of the procedures performed in the learning activities. The
assessment was conducted with the aim of identifying the extent to which learners achieve
competency. Learners are able to achieve a minimum completeness criteria (KKM ) or not can be
identified by the assessment.

Assessment show how many learners are able to achieve KKM. The number of learners
who achieve KKM can indicate the level of difficulty of the topic being studied. If only a small
fraction (students who have high ability ) were able to achieve KKM likely the topic is difficult
topic. Conversely, if the majority of students are able to achieve KKM, most likely the topic
easily. The results of subsequent follow-up assessment to determine the next learning strategies.

Unfortunately, most teachers only report test results only. No test results are used to
improve subsequent learning. Only a portion of teachers who carry out the analysis for the
improvement of teacher learning. Not all teachers know how to use the results of the test for the
improvement of learning. In addition, they also do not know how to identify the level of difficulty
of the topic.

CONCLUSION

The results showed that based on the results of National Examination in Yogyakarta in
2010, 2011, 2012, and 2013, the teaching topics needed for learning math are teaching topics for
learning the circumference and area of a circle, areas of polygon (plane geometric shape), and
volume of polyhedron, learning activities students (student worksheet). This study suggested the
teacher to improve her/his competence in mathematics, methods of teaching, and encourage
her/his students, and quality of her/his teachings topics.
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