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PREFACE   

  

Om Swastyastu, Assalamualaikum Wr. Wb., Namo Buddhaya, Shalom  
  
First of all, let us praise and thank  The God Almighty for His graces bestowed on us. Allow 

me to heartily welcome all participants to Bali. It is my pleasure and privilege to extend our 

warmest welcome to all participants of the International Conference on Mathematics and 

Natural Sciences (IConMNS). The theme of the conference is “Encountering Global Challenges 

through Innovation on Science, Technology, Engineering, Mathematics (STEM) and 

Education”. The objective of the conference is to promote the exchange of ideas and 

presentation of the advancements of  research in the area of mathematics, natural sciences, 

technology, engineering, and education.   
  
The conference is expected to become a forum for researchers and academicians to discuss 

research and to establish collaboration between them. I hope that you enjoy the scientific 

atmosphere of the conference and that you can talk to each other and make friends to establish 

future collaborations.   
  
The Faculty of Mathematics and Natural Sciences, Universitas Pendidikan Ganesha is proud to 

host this conference. The conference received 128 abstract submissions, of which 109 

manuscripts are presented orally. Moreover, the conference is attended by 106 non-presenter 

participants. To all presenters and participants, thank for your enthusiastic responses to the 

conference. Your present in this conference is highly appreciated.  
  
During the conference, there are four plenary talks and eight invited presentations by various 

experts. We are honoured to have distinguished keynote speakers: Prof. David James Young 

from University of the Sunshine Coast, Australia; Prof. Edward R T Tiekink from Sunway 

University, Malaysia; Dr. Wim T van Horssen from Delft University of Technology, the 

Netherlands; and Dr. Natthida Rakkapao from Prince of Songkla University, Thailand. The 

committee thanks all of you for having kindly and cordially accepted the invitation. The 

committee also thanks and appreciates all invited speakers from LPTK.  
  
The committee appreciates with gratitude all parties for their support in various forms during 

the preparation for and the running of the conference. On behalf of the committee and the 

Faculty, I acknowledge the Rector of Universitas Pendidikan Ganesha for his endless 

commitment and financial support. To the Rector, who will officially open the conference, I 

would like to extend our gratitude and appreciation.   
  
The committee has worked hard to organize this conference. This conference would not be 

possible without dedicated and coordinated efforts of the committee members. I thank all of 

you for making this a reality.   
  
I wish you a fruitful conference and an exciting stay in Bali.  
  
Om, Shanti, Shanti, Shanti, Om; Wassalamualaikum Wr. Wb.; Sadhu, Sadhu, Sadhu; Shalom  
  
Denpasar, 6 September 2017 Chair,  
 

Sariyasa  



  

OPENING ADDRESS: RECTOR OF UNIVERSITAS PENDIDIKAN GANESHA 

 

Honorable : Dean of Faculty of Mathematics and Natural Sciences 

All Vice Rectors of Universitas Pendidikan Ganesha 

Keynote speakers, distinguished guests or participants of today’s conference, ladies and 

gentlemen 

 

Om Swastiastu 

Assalamu’alaikum warahmatullahi wa barakatuh 

Good morning 

May peace and God’s blessing be upon us all 

 

First of all, let us express our great gratitude to God the Almighty, because His Blessing has made us be 

in good condition or health, so that we all can be here today to attend International Conference on 

Mathematics and Natural Sciences (IConMNS). This conference is organized by the Faculty of 

Mathematics and Natural Sciences, Universitas Pendidikan Ganesha, as an attempt to share information 

derived from the results of studies on sciences and technology conducted by researchers from various 

countries. 

 

Distinguished Guests, Ladies and Gentlemen 

It is realized that we nowadays exist in a period of time characterized by the development of sciences, 

especially the development of natural sciences, and technology, which happen exponentially. It should 

also be admitted that there is a close interrelation between sciences and technology. This can be seen 

from the fact that basic sciences are hadly required for the optimal development of technology. On the 

other hand, an effort of developing basic sciences greatly requires continuous support from technology. 

With regard to this point, wise people are always in agreement that “Science without technology is 

fruitless and technology without science is rootless”. 

An important thing that needs to be kept in mind is that in developing science and technology, 

mathematics plays very important role. Mathematics is considered as a tool and a communication 

language of science and technology. This quantitative nature of mathematics increases the predictive 

power and control of science. This can also be put in a different way that science provides much more 

exact responses, which enable to have more accurate and smarter problem solving. There is a possibility 

that mathematics enable science to undergo development from qualitative level of science to quantitative 

level. 

 

For the sake of being able to follow the rapid development of science and technology, having adequate 

mastery of mathematics, science and technology becomes the need of every individual. It should also 

be noted that having a good knowledge in mathematics, science, and technology is getting more and 

more important in work places. This is due to the fact that there are  quite a large number of job 

opportunities pre-requesting learning capacity, logical thinking, critical thinking, decision making, 

cooperation, and problem solving. Considering this phenomenon, all of the countries over the world, 

without exception Indonesia, pay tremendous attention to the development of mathematics, science, and 

technology, which can be conducted through researches and education in various levels. 

 

Distinguished scientists, ladies and gentlemen, 

Realizing the significances of the roles of mathematics, science, and technology, I as the rector of 

Ganesha University of Education would strongly support and highly appreciate the carrying out of 

International Conference on Mathematics and Natural Sciences (ICoMNS), presenting the theme: 

“Encountering Global Challenge through Innovation on Science, Technology, Engineering, and 

Mathematics (STEM), and Education”. 



 

Through this conference, it is greatly expected that academicians and researches from different parts of 

the universe can mutually exchange experience, and expertise in the field of mathematics, sciences, 

technology, engineering and education. It is also hoped that there arises innovative ideas, the 

establishment of researches cooperation, and human resources sharing in terms of mathematics, 

sciences, technology, engineering, and education, both in national as well as international levels. 

 

Honorable guest, ladies and gentlemen 

It is obviously realized that today’s conference would not be meaningful without the readiness and the 

presence of the key-note speaker coming from variety of countries and from distinctive discipline. My 

high appreciation is, there for, particularly directed to the key-note speakers for your tiring long journey 

to make this event successful. My great thanks and appreciation is also due to all presenters for the 

parallel sessions, who come from various countries, universities, and different scientific disciplines in 

mathematics, science, technology, engineering, and education, to present the result of your studies as 

well as your ideas which will enrich the outcome of today’s conference. Thank you very much for your 

participation. 

 

It is also expected that innovative ideas as to the result of the researches and mathematics, scientific, 

and technological education which will be presented in this international conference, will be able to give 

positive contribution to the improvement of the mastery of science and technology, and the improvement 

of the quality of mathematics, science, and technology education in various educational levels.  

 

This international conference will not come into existence without the initiation of the Faculty of 

Mathematics and Natural Sciences, and without the hard work of the member of today’s event 

committee. Consequently my thankfulness and appreciation are also devoted to the related faculty and 

the members of the committee. Thank you for your struggle and hard working to make this conference 

come true. 

 

Ladies and Gentlemen. 

That’s all I could say in this special and exciting opportunity. I apologize if there is any inconvenient 

expression in my opening speech. I end my speech by saying 

Om Santhi Santhi Santhi Om 

Assalammualaikum Waramatulahiwabarakatuh 

May God bless us all. 

 

 

 

Denpasar, September 6th, 2017 

 

 

Rector of Universitas Pendidikan Ganesha 

I NYOMAN JAMPEL 

 

As requested by the conference committee, I would like to declare that the International Conference on 

Mathematics and Natural Sciences, today Wednesday, 6 September 2017, is officially opened. 
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Toxicity tests custard apple seed extract (Annona squamosa) to 

mortality of Culex vishnui mosquito larvae  

N P Ristiati,  N L P M Widiyanti, S Mulyadiharja and P P Nopitayani 

Biology Department of Education, Mathematics and Science Faculty, Universitas 

Pendidikan Ganesha, Bali-Indonesia, 81116 

 

E-mail: puturistiati@gmail.com, manikwidiyanti@gmail.com, 

sanusimulyadiharja@yahoo.com, paramestinopitayani@gmail.com 

 
Abstract. The   purpose   of   this   study  was  to  determine  (1)  the  difference  in  mortality  of  

Culex vishnui mosquito larvae due to the extract of custard apple seed extract with different 

concentrations and (2) the most effective concentration of custard apple seed extract from  various 

of concentrations 50 ppm, 100 ppm and 150 ppm on mosquito larva mortality. The type of research 

conducted is a true experimental study with Completely Randomized Design (CRD) posttest-only 

control group design. The study population was mosquito larvae instar 3 of Culex vishnui. Larvae 

are breeding in zoological laboratories. Data were analyzed using one way of anova statistic test. 

The results showed (1) There was a difference in mortality of Culex vishnui mosquito larvae due to 

the extract of custard apple seed with different concentrations. This is based on statistical test results 

of one-way of anova indicates a significance value of 0.000 and has a value of F 16.91. The 

significance number is <0.05 with a significance level of 0.05 (5%) and the F count 16.91> F table 

3.47 then H0 is rejected and H1 is accepted. (2) the most effective concentration of custard apple 

seed extract from  various of concentrations causing mortality of Culex vishnui mosquito larvae 

was the concentration of 150 ppm with the highest larval mortality rate of 8.25. 

1. Introduction 

Today various diseases threaten human life. Especially in the tropics like Indonesia which is a place for 

mosquitoes to live and breed. Mosquitoes are insects that play a dominant role as disease-causing vectors, 

one of which is the mosquito of the Culex vishnui species. This type of mosquito has to be overcome, 

because these mosquitoes can cause disturbance in humans, both physical and psychological. Physically, 

mosquitoes can cause irritation in the form of swelling and itching. The worst impacts can cause infection 

and blistering of the skin if scratched continuously. Psychologically can disrupt and decrease body health. 

This is because the mosquito is active at night and the highest frequency of bites at night and early morning. 

Culex vishnui mosquitoes become host of JE (Japanese encephalitis) virus that can cause JE disease. 

This disease is a viral disease that is transmitted through vector and causes encephalitis disease in humans 

especially children in Asia. In addition to attacking humans this disease can also attack livestock, because 

it is zoonotic so it has a serious impact on public health. 

Partially, the virus closes the synthesis of proteins and RNA from the host cell mammals but not the 

mosquitoes. Patients with JE disease were first discovered in Japan in 1871, but the isolation of the cause 

of this disease was only successful in 1933 under the Japanese name "B" encephalitis. JE virus has been 

found in almost all Asian countries, including Indonesia [1]. 

Based on a map issued by the US Centers for Disease Control and Prevention (CDC) in 2001, Indonesia 

is a country that includes endemic areas of JE. Since the 1960s JE has been reported in Indonesia. Some 

areas in Indonesia, such as Java, Bali, Lombok, Sumatra, Kalimantan, Sulawesi, NTT, Maluku and Irian 

mailto:manikwidiyanti@gmail.com
mailto:sanusimulyadiharja@yahoo.com
mailto:paramestinopitayani@gmail.com
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Jaya are among the areas that have a potential risk of JE. However, the density is not the same for each 

region. 

Many JE cases are reported in the Bali area. Especially areas with poor sanitation pigs, pig pens are too 

close to human settlements, pigs are free to roam, or areas with lots of puddles between high grasses 

suitable for Culex vishnui mosquito breeding places. 

During 2014 to early 2015, the Bali Provincial Health Office recorded 67 patients suspected of being 

infected with the JE virus. From the results of laboratory tests, found 11 patients who are positive JE, 48 

people negative and 8 people can not yet known the disease. In 2015 there are 22 cases of JE in humans, 

consisting of 10 cases that occurred in Badung, 3 cases in Denpasar, 2 cases in Gianyar, 2 cases in Bangli 

and 5 cases in Buleleng. 

Clinical symptoms of patients in cases of JE will usually experience stiffness in the neck is very painful. 

This is because the tissue that covers the brain and spinal cord is infected and swollen. Then within two or 

three days, the patient begins to experience swelling effects on the brain. These effects can be disturbances 

with balance and coordination, paralysis in some muscle groups, tremor, seizures, and impairment in 

consciousness [2]. 

In children the disease is also reported to cause behavioral abnormalities. In some children clinical 

symptoms that appear can be a single seizure followed by rapid recovery of consciousness. The usual 

seizure symptoms are to cause shaking in digits or mouth, eye deviation, excessive saliva, or irregular 

respiration [2]. In addition to physically can cause permanent disability, psychologically this type of 

mosquito trouble can also cause problems that is the disruption of rest time because this type of mosquito 

is active at night and early morning. This if left alone will affect the health of the body. 

Various efforts have been made to inhibit the growth and crush of Culex vishnui mosquitoes, by keeping 

the home environment clean, vaccinating, and using Insecticides. Insecticides can be divided into organic 

and inorganic groups. The organic group contains carbon elements while the inorganic is not. Organic 

insecticides are obtained from living creatures, one of them plants. 

According to [3], custard apple (Annona squamosa) is a tropical plant of the Annonaceae family is 

widely found and is known in Indonesia, including Java, Bali and Lombok. The plant of the Annonaceae 

family has attracted much attention since 1980 because secondary metabolite content in this plant has many 

biological activities, one of which is excellent insecticidal activity. Custard apple, as one species of this 

family, contains the bioactive compound of the secondary metabolite of the type of acetogenin. 

The custard apple fruit consumed will produce seed waste. This seed waste is very potential to be 

developed into larvicide for mosquitoes. Based on the facts that have been described previously, it is 

necessary to study the toxicity test of extract of seeds of Annona squamosa on mortality of Culex vishnui 

mosquito larvae with 3 different concentrations (50 ppm, 100 ppm, and 150 ppm). 

The purpose of this study was (1) to determine the difference of mortality of Culex vishnui mosquito 

larvae due to the custard apple seed extract with different concentrations and (2) to find out the most 

effective concentration of custard apple seed extract on mortality of Culex vishnui mosquito larvae. 

 

2. Methods 

This research is a true experimental research, ie research subject treated (treatment) and then measured due 

to the treatment on the subject itself. In this study the treatment was given in the form of custard apple seed 

extract (Annona squamosa) with different concentrations variations on each test larva. The research design 

used is Completely Randomized Design (CRD). 

The research was conducted in February 2017 at the biology education laboratory Ganesha University 

of Education or Universitas Pendidikan Ganesha. The population of this study is Culex vishnui mosquito 

larvae taken from fish ponds that exist around the campus of Ganesha University of Education. The samples 

were the instar larvae of Culex vishnui mosquito larvae that were bred in the Zoological laboratory. This 

sample is taken from the fish pond that is around the campus of the Ganesha University of Education. The 

required 320 samples were obtained from 4 treatments with 8 replications for each treatment. 

The type of data consists of main data and supporting data. The main data collected were mortality of 

Culex vishnui mosquito larvae. Mortality of larvae at each treatment (concentration of custard apple seed 

extract) was observed and recorded after 48 hours. The dead mosquito larvae are characterized by 
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immobility when the container is shaken and the larvae are touched by a needle. Based on the data obtained 

then processed with one way of anova. 

The supporting data were the concentration of custard apple seed extract which killed 50% (LC50) of 

test larvae, analyzed by using probit analysis and larvae behavior before and after the treatment were given 

in the form of larval activity during the time specified, larvae behavior before death and length of time 

required for the larvae to die. 

In the implementation stage, the first thing to do is to make seed extract. The preparation of custard 

apple seed extract begins with the preparation of the selection of good custard apple seeds. Warmed for 7 

days until completely dry (no water content), then in the oven to make sure it is completely dry for 2-3 

hours. After the dried beans are perfect then peeled the skin of the seed (spermodermis), because the skin 

of a hard seed then before peeled seeds solved first 

The part used for the extract is the core or seed piece (seminilis nucleus), which is smoothed with a 

blender until it becomes a powder and then the powder is filtered with a sieve to make it smoother. Further 

macerated for 3 days.  

The maseration results are filtered using a Buchner funnel that is lined with filter paper to prevent the 

sludge from coming back. The above filter results are then incorporated in a distillation flask and assembled 

with a rotary evaporator to separate the ethanol with an extract of custard apple to produce pure custard 

apple seed extract. 

Identification of mosquito larvae was performed before colonization, to obtain larvae from Culex 

vishnui species. Colonization is done by preparing a mosquito coop size of 40 cm3. The mosquito larva that 

has been obtained is placed in a container of water and placed in a mosquito coop. The larvae will evolve 

into pupae and from pupa into adult mosquitoes. Until finally produce instar 3 of larvae ready to be tested. 

The way the biological tests work for LC 50 is done by making three different concentrations. The 

mother liquor (1000 mL) was prepared by dissolving 0.1 mg of custard apple seed extract in 1000 mL of 

distilled water. The mother liquor was diluted into various concentrations : 50 ppm, 100 ppm and 150 ppm. 

The distilled water is used as a control (0 ppm). A total number larvae of Culex vishnui instar 3 in each 

treatment is 10 individual of larvae  on camber containing 100 mL of solutions. Observations were made 

after 48 hours. The data of  larval mortality obtained were processed into probit analysis to calculate LC 

50. 

 

3. Results and Discussion 

The results obtained are presented in the form of main data and supporting data. The primary data were the 

number of mortality of Culex vishnui mosquito larvae, whereas the supporting data were observed larval 

behavior after 48 h. The data collection table can be seen in Table 1. 

 

 

Table 1. Average mortality data number of Culex vishnui mosquito larvae for 48 hours 

 

Concentrations 

(ppm) 

Repeat Total 

(Ʃ) 
Average 

I II III IV V VI VII VIII 

0 0 0 0 0 0 0 0 0 0 0 

50 2 4 4 6 5 3 4 5 33 4.12 

100 5 3 7 6 8 5 7 7 48 6.00 

150 6 8 10 7 10 8 9 8 66 8.25 

Amount         150 18.37 
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Table 1 shows that the number of Culex vishnui mosquito larvae mortality from the most to the least 

consecutively is on the treatment of custard apple seed extract with concentrations of 150 ppm, 100 

ppm, 50 ppm, and 0 ppm (control). The total mortality of Culex vishnui mosquito larvae  at various 

concentrations of extracts of seeds can be illustrated with Figure 1. 

 
Figure 1. Total mortality trunk diagram Culex vishnui larvae 

 

Based on Figure 1 above it appears that the mortality of Culex vishnui mosquito larvae increases 

proportional to the increased concentration of custard apple seed extract. This is because the content 

contained in the concentration of custard apple seed extract is higher and contains many larvicide active 

substances, so as to cause mortality in Culex vishnui mosquito larvae. 

Based on the analysis and interpretation of data that has been done by using the test of one way 

variance  analysis (one way anova) with the help of SPSS, obtained data that distributed normal and 

homogeneous. Each concentration showed that the significance value for the normality test of the data 

was 0.20. This means that the significance value is greater than 0.05, so that the data obtained can be 

expressed normally distributed. While the value of significance obtained to test the homogeneity of data 

that is equal to 0.71. This means having a significance value greater than 0.05. Based on these values, it 

can be said that the variant between groups of data mortality rate of Culex vishnui mosquito larvae is 

homogeneous. 

 

Differences Mortality of Mosquito larvae Culex vishnui Due to Provision of Custard Apple Seed 

Extract with Different Concentrations 

 

After obtaining the normal distributed data and coming from homogeneous population with normality 

test and homogeneity test, then hypothesis testing is done. Hypothesis testing is a procedure performed 

to decide to accept or reject a hypothesis that has been formulated. In this study the data obtained is 

normally distributed and derived from a homogeneous population that can be continued on hypothesis 

testing. Hypothesis testing was done by one-way of anova test with SPSS (Statistical Product and 

Service Solution) version 16.00 for windows. Hypothesis test results are presented in Table 2. 

Based on the results obtained from the one-way of anova test, the significance value of 0.000 is 

smaller than the significance level of 0.05 and the F value of 16.91 is greater than F table (16.91> 3.47), 

it can be concluded that Alternative Hypothesis (H1) is accepted and Hypothesis 0 (H0) is rejected. This 

means that  various mortality of larvicidal toxicity of custard apple seed extract with various 

concentrations of Culex vishnui mosquito larvae. 
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Table 2. One-way of anova test results mortality of Culex vishnui mosquito larvae at each custard apple 

seed extract concentration 

 

ANOVA 

Mortality Larvae      

 Sum of Squares df Mean Square F Sig. 

Between Groups 68.25 2 34.13 16.91 0.000 

Within Groups 42.38 21 2.02   

Total 110.63 23    

 

 Furthermore, to know whether there is a significance difference from the various concentrations of 

extract of custard apple seed to mortality of Culex vishnui mosquito larvae, the Least Significant 

Difference (LSD) is tested. From the result of LSD test using Post Hoc Test of LSD method showed 

that there are difference of effectiveness on the various  of custard apple seed extract concentrations that 

is 150 ppm, 100 ppm and 50 ppm. The most effective concentration caused Culex vishnui larvae 

mortality was 150 ppm, seen from the highest average larval mortality in the mean column of 8.25. 

 Mortality occurring in Culex vishnui mosquito larvae is caused due to metabolite compounds 

contained in custard apple seed extract. The results showed that the mortality of Culex vishnui mosquito 

larvae was directly proportional to the increased concentration of custard apple seed extract given. This 

is consistent with [4] which proves that the most effective concentration to kill instar larvae of  Culex 

quinquefasciatus mosquitoes is 2%, whereas the higher concentration of custard apple seed extract is 

used the higher the larval mortality rate. 

 [5] state that custard apple contains at least 63 compounds, which are classified in alkaloids, 

cyclopeptides, acetogenins and diterpenoids. Acetogenin content of leaves, fruits, seeds, roots and stems 

indicate the effects of antitumor, pepticide, antimalarial, anthelmintic, antiviral and antimicrobial, 

indicating that the compound of acetogenin has considerable usability potential. 

 The acetogenin compound has a potent larvicide activity. The effects of squamocin and aquamosin-

N from Annona squamosa seeds on Aedes  aegypti larvae can be explained by the fact that adjacent 

acetyl-bis (THF) acetylin (tetrahydrofuran) compounds may inhibit NADH [3]. Electrons in insects 

affect cellular respiration [6]. The larvicidal effects of squamocin and squamocin-N on Culex vishnui 

larvae are associated with molecular structure. 

 The compound of acetogenin, such as asymicin, bulatacin, and squamocin. At high concentration, 

the acetogenin compound  has a system as antifeedant. In this case, pest insects are no longer excited to 

devour the preferred part of the plant. While at low concentration, is a stomach poison that can cause 

insects to die [7]. Acetogenin compounds that enter the body will stick to the cell wall and selectively 

serve as an ATP destructor in the mitochondrial wall. Squamocin is able to inhibit the transport of 

electrons in the cell respiration system, causing the proton gradient to be inhibited and energy reserves 

can not form ATP. Bulatacin is known to inhibit the action of the enzyme NADH-ubiquinone reductase 

required in respiratory reactions in the mitochondria. 

 In addition to the dominant acetogenin content in custard apple seed extract, other compounds such 

as tannins, saponins, flavonoids, and alkaloids are also insecticides and larvicides that can cause 

mortality in larvae. Tanin can disrupt  larvae in digesting food because tannins will bind proteins in the 

digestive system that the larvae need for growth so that the process of protein absorption in the digestive 

system becomes disrupted. According to [8], tannins reduce eating intake, growth rates and survival 

skills. Tannins and saponins have a bitter taste that can cause a feeding mechanism in the test larvae. 

The bitter taste causes the larvae will not eat so the larvae will starve and eventually die. 

 [9] observed that saponins can inhibit even kill mosquito larvae, so saponins can be known to have 

insecticidal power. Saponin is an active compound that can cause foam. Saponins can cause red blood 

cell hemolysis, have a bitter taste, lower surface tension to damage cell membranes, and disrupt the 
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process of insect metabolism. Saponins and tannins act as inhibitors of enzyme-binding molecules and 

can decrease their activity. 

 According to [10], treatment using Bacillus thuringiensis to mosquito larvae, toxic activity in the 

middle intestine of insect larvae is strongly influenced by protease enzymes present in the gut. The 

alkaline atmosphere of the vulnerable larvae initially dissolves the protein crystals into protoxin, which 

subsequently protoxin is hydrolyzed by the protease and releases an insecticidal sub unit. [11] stated 

saponins that enter the larvae can make the size of dead larvae longer 1-2 mm than before treatment is 

given. This is also in line with research conducted by [12] that the insect body wall is part of the body 

that easily absorbs toxic substances. 

 Flavonoids can act as antioxidants and antimicrobial. The antioxidative activity of flavonoids stems 

from the ability to donate its hydrogen atom or through its ability to engage metals. Various research 

results show that flavonoid compounds have diverse antioxidant activity in various types of cereals, 

vegetables and fruits [13]. Flavonoids are respiratory inhibitors with the mechanism of weakening the 

nerves and causing the larvae can not breathe. As a result the entry of flavonoid compounds through 

siphon, causing damage to siphon. This is evident in the morphology of the larvae observed during the 

research that the siphon section in some larvae appears curved and abnormal, thus disrupting the activity 

of the larvae. 

 Organoleptically can be known alkaloid content in plants, where plant organ containing alkaloids 

will feel sepat and bitter due to the nitrogen content, with the formula of alkaloid molecules in general 

is C2NH2. Alkaloid compounds are one type of toxic compounds that can affect and inhibit the 

respiratory system and larva nervous system so that it is used as an insecticide. 

The alkaloids exposed to the Culex vishnui larvae are stable in order to enter the body of the larva 

through the skin or through the digestive tract. This substance then through the skin and stomach into 

the body of the larvae and then interfere with the work of the nervous system. Alkaloids act as 

acetylcholinesterase inhibitors. This inhibition is performed by blocking the ester side of the 

acetylcholinesterase. The agent of this insecticide binds to serine hydroxyl from acetylcholinesterase. 

The presence of such bonds will prevent acetylcholinesterase binds to acetylcholine. 

 

The Most Effective Effect of Custard Apple Seed Extraction Mortality of Culex vishnui Mosquito 

Larvae 

Based on the average value of larval mortality obtained from the various extract concentrations, is a 

difference of mean value. The most effective concentration caused Culex vishnui larvae mortality was 

150 ppm, seen from the highest average larval mortality in the mean column of 8.25. Then the next 

concentration is 100 ppm with an average of 6.00. In contrast, the less effective concentration in 

mortality of Culex vishnui mosquito larvae was 50 ppm with an average of 4.12. 

 The results showed that the mortality of Culex vishnui mosquito larvae was directly proportional to 

the increased concentration of custard apple seed extract given. The concentrations of the most effective 

to less effective sequentially are 150 ppm, 100 ppm, and 50 ppm. So it is very clear that the concentration 

of custard apple seed extract greatly affect the time period and the number of dead larvae. The higher 

the concentration of custard apple seed extract given in the test solution, the faster and more  dead larvae. 

Due to the high concentration, the more toxins contained in the test solution and the more toxins 

consumed by the larvae. This is consistent with [4] which proves that the most effective concentration 

to kill instar  3 larvae Culex quinquefasciatus mosquitoes is 2%, whereas the higher concentration of 

custard apple seed extract is used the higher the larval mortality rate. 

 In addition to knowing Lethal Concentration 50% (LC 50) against Culex vishnui mosquito larvae 

after treatment, biological test (LC 50) was done by using probit analysis. 
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Table 3. Biological Test Results (LC50) 

 

Spesies 
Observation time 

48 hours 

Culex vishnui LC 50 

 72.15 ppm 

 

 According to Table 3, the concentration causing 50% mortality from the total number of Culex 

vishnui mosquito larvae for 48 hours was at a concentration of 72.15 ppm. 

 As the supporting data, the observation on the behavior of Culex vishnui mosquito larvae before and 

after treatment was done. Prior to treatment, the observable behavior of Culex vishnui mosquito larvae 

is actively moving, the resting position which forms an angle of ± 45 º, and sometimes shows a combed 

motion at the bottom of  the container. During the first 24 hours of behavior change occurs in mosquito 

larvae. The behavior of larvae is in line with [14], which is slow moving larvae even at concentration 

150 ppm very slow movement when given stimulus, resting position is parallel, larvae are only the back 

only slightly moving, some of the larva's position is curved On the surface, the larvae sink at the bottom 

of the container, and there are some dead larvae. 

 After 48 hours, the observable larval behavior of the larvae is slightly circular and complete paralysis 

is characterized by a shaky reflex when given stimulation and then the larvae will stop eating so that the 

number of dead larvae is greater than before. This indicates that the treatment given in the form of 

custard apple seed extract on test larvae is toxic which causes mortality in Culex vishnui larvae. 

However, for the larvae in the control test solution remain alive and have a constant motion for two days 

of observation. This is because the larvae can still consume a test solution that is not contaminated with 

custard apple seed extract. 

 

4. Conclusions 

Based on the research that has been done, can be made a conclusion that is (1) there is difference of 

mortality of  Culex vishnui mosquito larvae due to extract of custard apple seed extract with various 

concentrations. This is based on statistical test results of one-way ANOVA indicates a significance value 

of 0.000 and has a value of F 16.91. The significance number is <0.05 with a significance level of 0.05 

(5%) and the F value is 16.91> F table value is 3.47 then H0 is rejected and H1 is accepted. (2) The most 

effective concentration of custard apple seed extract from the various of concentrations causing 

mortality of  Culex vishnui mosquito larvae was concentration of 150 ppm with larval mortality rate was 

highest at 8.25. 

 As for suggestions that can be given are: (1) Need further research in knowing potency of custard 

apple seed extract as insecticide and larvicide so that its application in field can be simpler to cope with 

other pest type. (2) It is necessary to increase the planting of custard apple trees that have many benefits 

in tropical areas especially in Bali area such as in lowland and coastal areas. (3) For the community, 

custard apple seed extract can be used as an alternative in suppressing the growth of mosquito and 

prevent the disease that can be caused. 
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Abstract. Making nata made from older Borrasus flabellifer wine (namely Nata de Lontar), it 

needs addition sucrose to produce nata with the optimum weight. The research aimed to know  

(1) The effect of addition sucrose with different concentrations on older palm wine toward the 

weight of “nata de lontar” (Borrasus flabellifer)  (2) The concentration of sucrose is the most 

influential part to produce optimum weight of “nata de lontar”. This study belonged to an true 

experimental research with posttest only control group design. The independent variable in this 

research was the addition of sucrose with different concentrations of  6% , 9 % , and 12 %. The 

dependent variable in this study was the weight of nata. The results were analyzed using  one-

way anova and then followed by a test of Least Significant Difference at the 5 % significance 

level. The results of the experiment show (1) There have been a weight difference “nata de 

lontar” from bacterial fermentation in older palm wine Borassus flabellifer Linn medium with 

the addition of different concentrations of sucrose with p-value less than < 0.05. (2) Addition 

12% sucrose concentration to the medium has influenced the formation of nata optimum results 

with average 46.13 grams. 

1. Introduction 

Nata comes from the Spanish word meaning cream.  Nata is solid, white and transparent of colors and 

chewy [1]. Nata is health food product, using cereals, legumes, sweet corn, unpolished rice, mung bean 

and nata de coco as sources of dietary fiber [2]. Nata fermentation by acetic acid bacteria Acetobacter 

xylinum to produce cellulose [3]. 

Nata is a fermented product made of high sugar solution using Acetobacter  xylinum. Enzyme from 

these bacteria converted sugar in fermentation media into a million of cellulose fibril  (fiber) which will 

become white or transparent and compact. Fiber as supplement was high in insoluble fiber, the results 

seem to imply that  the  insoluble  fiber  in  the  supplement  was responsible for the reduction in serum 

triglyceride of the hyperlipidemic subjects and blood cholesterol (TC) [2]. Cellulose produced by 

Acetobacter xylinum is named bacterial cellulose (BC) or microbial cellulose [4]. A cellulose derivative 

using the bacterial cellulose nata  de coco has also been synthesized [5].  

Carboxymethyl cellulose (CMC) has been widely used in edible coatings for fresh fruits and 

vegetables [6]; [7] The derivative is herein referred to as carboxymethylnata (CMN). The CMN coatings 

reduced the rate of ripening of bell pepper fruits.  [8] and [9] investigated the use of edible natural 

biodegradable coatings to replace commercial synthetic waxes as coatings for citrus fruits.   

mailto:manikwidiyanti@gmail.com/putu.manik@undiksha.ac.id
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Under a microscope, the nata looks like irregular fibril mass resembling threads or cotton. Generally, 

nata is made by using coconut water known as nata de coco. Nata can also be made from other materials 

containing sugar such as pineapple, tomato, cocoa [1] and palm wine from Borrasus flabellifer Linn. 

Palm plant (Borrasus flabellifer Linn.) is used by human, whether used for food, building materials, 

household furniture and handicrafts. Borrasus flabellifer is one type of palm that grows in coastal areas 

in dry climates, such as in Buleleng and Karangasem Bali Indonesia. Papyrus plant (Borrasus flabellifer 

Linn) cultivated by Bali’s farmers as a shade plant whose leaves are used as craft materials such as fans, 

hats, mats and to write media of traditional words. Whereas wood of palm plant can be used as building 

materials, tools and materials hand-crafted. Palm fruit can be used as a mixture of iced drinks or eaten 

fresh. Palm flower containing sap which can be consumed as a fresh beverage or through processed into 

brown sugar.  

In Buleleng regency the province of Bali of Indonesia, precisely in the village of Abasan, district 

Tejakula. Palm (Borrasus flabellifer Linn.) sap is sold to manufacturers of  brown sugar and palm wine. 

Best quality sap used as raw material for making palm wine and brown sugar are freshly harvested sap. 

Palm wine that is old with age more than one day (older palm wine) result palm wine value decrease. 

This happens because the sugar in palm wine decreases every day and the level of acidity increases. 

Circumstances sap  acid can not generally be used as a basic ingredient of making palm wine and brown 

sugar. In an effort to improve the utilization of older palm wine, research must be done to produce a 

older palm wine processing technology to produce new products that have higher economic value. One 

of them is nata.  

Making nata derived from wine raw materials, has not received much attention. This is caused by the 

lack of public knowledge in the use of wine into nata. Nata is a product of the bacterial Acetobacter aceti 

subspecies xylinum fermentation of a mixture material and glacial acetic acid were added to adjust pH 

to pH 3-4. A decrease in pH of the medium that passes through the pH optimum fermentation process 

causes disruption and disintegration of re nata cellulose into glucose that can be oxidized again to acetic 

acid. Sucrose passing optimum levels, causing a lot of sugar that is converted into acid.  Nata sheet was 

harvested after 25 days [10]. 

Based on that explanation, then do research “The Effect of addition sucrose concentrations on older 

palm wine  toward weight nata  de lontar (Borassus flabellifer Linn)” 

 
2. Methods 

 

2.1 Research design 

The Research design was used is a true experimental research,  with the posttest only control 

group design has been using a Completly Randomized Design have been using simple random 

technique. The number of samples that have been used followed the  formula  t(r-1)≥20  [11] 

where t is the treatment, r is the replication.  The treatments that have been used different 

concentrations of sucrose 6%, concentration sucrose 9% and concentration sucrose 12%.  

 
2.2 Population and sample 

Population that has been used is older palm wine with volume 1500 ml is derived from 3 strands mature 

in 1 palm plant of Borassus flabellifer Linn. The study sample was using older palm wine with a volume 

of 1200 ml and the sample was  divided into 24 samples. Each sample containing 50 ml volume of older 

palm wine. 

 
2.3 Materials and Equipment  

Older palm wine, sucrose, Diammonium phosphate (DAP), Zwavelzure Ammoniac (ZA), Alcohol 70% 

concentration, glacial acetic acid, starter (mother liquor) Acetobacter xylinum, aquadest, cotton, and 

aluminium foil. And equipment were : petri dish, filter, bekker glasses, trays, paper, erlenmeyer, pippet, 

spatula, analytical balance, autoclave, hot plate, latex for closed of bottles, bunsen, and glasses volume. 
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2.4 Data Collection technique 

2.4.1“Nata de Lontar” Production 

Older palm wine that has been aged for about 3 days of tapping filtered and put into erlenmeyer 

respectively of the volume of 50 ml and then boiled in hot plate.  Each older palm wine has been added  

ZA fertilizer as much as 0.2 g/50 ml of older palm wine, DAP 0.3 g/50 ml of older palm wine, 0.1 ml of 

glacial acetic acid/ 50 ml and sucrose according to treatment that is 0 g/ 50 ml, 6%= 3 g/50 ml, 9%= 

4.5g/50 ml and 12%= 6 g/50 ml then boil. Hot older palm wine solution is removed and put into each 

petri dish. The petri dish is placed on  trays and then was done closing the tray using paper. Cool solution 

approximately 1 hour, paper cover is opened and each solution was added to a solution of 8 ml starter. 

Trays that had been given starter has been closed with the paper. The next solution is incubated at room 

temperature (about 280C).  

 

2.4.2 Data Analysis technique 

The data that is heavy nata fermented taken on day 5 were measured using analytical balance. Data 

analysis technique using one-way anova for hypothesis testing. If in the analysis there is a meaningful 

difference, then do a further LSD (Least Significance Difference) at 5% significance level.  

 

3. Results and Discussion 

3.1 Results 

Weight nata fermentation result are shown in Table 1. The optimal weight of nata that has been produced 

is at a concentration of 12%. The lowest nata weight was produced at a concentration of 6%. Increased 

nata weight has occurred, after administration of increased sucrose to the solution.   

 

Table 1.  Average effect of addition sucrose concentrations on older palm wine toward weight of 

nata de lontar” (Borrasus flabellifer ) Linn. 

Treatment 
Weight of nata per 50 ml  older palm wine (gr) 

6% 9% 12% 

1 41.95 45.20 46.92 

2 38.34 43.26 44.03 

3 42.13 45.45 48.46 

4 36.75 43.90 45.56 

5 40,13 44.23 44.16 

6 40,65 43.46 45.28 

7 38.20 44.19 47.94 

8 41.23 42.05 46.65 

Total  319.38 351.74 369.00 

Average 39.92 43.98 46.13 

 

 Differences in treatment as result of fermented older palm wine illustrated in Figure 1. 
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Figure 1.  Grafic Heavy nata de lontar Borrasus flabellifer Linn  

 

 The observation results of nata color has shown the color  is muddy brown as Figure 2 bellow. 

 

 
 

Figure 2. Nata production. 

 

3.2 Data analysis 

Data were analyzed using one-way of anova with the stages of normality test using Kolmogorov-

Smirnov, homogeneity data using Levene test and hypothesis test using one-way anova shown in Table 

2.  
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Table 2. Hypothesis testing using one-way of  anova at 5% significance levels 

 

Group Average 
Deviation 

Standard 
F-value  p-value 

6% 39.923 1.957 30.837 0.000 

9% 43.968 1.087   

12% 46.125 1.645   

 

Based on Kolmogorov-Smirnov test results have shown the value of p (probability) is more than 0.05 

shows the distribution of the data follow a normal curve distribution.  

Homogeneity test showed p- value greater than 0.05, the data shows homogenous distribution of the 

data.  

Results of hypothesis testing showed p-value less than 0.05 have demonstrated an nata weight 

difference between treatments. Hypothesis testing continued with LSD test to analyze treatment 

significantly and the level of   significance shown in Table 3. 

 

Table 3. Results LSD testing using  Post Hoc Test at 5% significance levels 

 

 

  

 

 

 

 

 

 

3.3 Discussion 

Nata be made from various types of materials that contain sugar, protein, minerals [12]. One nata besides 

the manufacture of coconut water is older palm wine Borrasus flabellifer Linn. Borrasus flabellifer Linn 

reinforced by [13] stating that nata fermentation by using raw material produces nata is still low, ranging 

from 27.36   to 60.32%  or average 34.31%. Low nata is due to the fermentation medium vulnerable to 

contamination by fungi. Nata fermenting bacteria is Acetobacter  xylinum as the growing medium 

contains water, protein, fat, carbohydrate, ash and some minerals to nourish the growth of bacteria. 

Nutrients are added to the growth medium of bacteria are sucrose as a carbon source, ZA source of 

nitrogen, DAP is source of phosphate.  

Under a microscope, the nata looks like irregular fibril mass resembling threads or cotton [1]. 

 

Group Different Value p(Sig.) 

6% with 9% -4.04500* 0.000 

6% with 12% -6.20250* 0.000 

9% with 6% 4.04500* 0.000 

9% with 12% -2.15750* 0.014 

12% with 6% 6.20250* 0.000 

12% with 9% 2.15750* 0.014 
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Figure 3. Irregular fibrill mass of nata under microscope 

Source : [14]  

Acetobacter xylinum bacteria use sucrose as a source of energy and carbon sources into extracellular 

cellulose so that the cells of bacteria trapped in a cellulose fiber layer.  

 

 

Figure 4. Bacteria trapped in cellulose fiber 

Source : [15]  

 

The longer incubation supplies nutrients begin to decrease so that it will increase competition 

between bacterial cells to sustain life [16]. Based on statistical analysis that shows the influence of the 

addition of different concentrations of sucrose by weight ratio nata de lontar with statistical F-value =  

30.837 and significance of 0.000. Figures significance less than < 0.05 shows there is significant 

contribution to the weight variation of sucrose concentration nata of de lontar. This was confirmed by 

[17] that has proven different concentrations of sucrose in making nata of squash has given significantly 

different effect on weight nata at best is 0.76 cm thick. Sucrose has a heavy influence on nata also made 

by [18] who have proved that the addition of sucrose was significantly affected nata weight of liquid 

tofu waste with the highest nata weight 23.79 grams with addition of 10 grams per 200 ml of tofu whey.   

In nata fermentation, the bacteria Acetobacter xylinum can break down sugars into cellulose 

components. Cellulose formation begins the growth of bacteria marked by the turbidity in growth 

medium after 24 hours of incubation. After 36 – 48 hours of incubation are formed in the surface layer 

of translucent medium and gradually thickens to form a new layer over the conditions allow. Extra long 

variations in the treatment that fermentation also has had a heavy influence on nata as research conducted 

by [19] to have proven that different concentrations of sucrose and fermentation time nata de mango 

have significantly different effect on the weight of nata de mango. The treatment with addition 10% 

sucrose and fermentation 16 days have provided a high nata weight  is 1.325 cm. Whereas treatment 

with the addition of  6% sucrose concentration and fermentation time of 10 days give nata a low weight 

is 0.675 cm. [20] has got the addition of mass of sugar 7 grams up to 13 grams in 300 ml of boiling corn 

water for 2 weeks fermentation in making nata de corn obtained nata de corn with thickness that has 

been produced not significantly different. [10]  has got different shape of cellulose production were used 

coconut water, coconut milk and skim used a spectrophotometer (Perkin Elmer), X-Ray Diffraction 

(X’Pert PRO PAN analytical), Thermogravimetric analyzer (Leco TGA 701 ), SEM-XRD (Hitachi S-

3400 N) in nata de coco production. 

The results the effect additional nutrition in making nata have also been supported by [21] who have 

proven that sugar and fermentation time had significant effect on the thickness of the producing nata de 
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soya. From her research showed that the average thickness of nata was observed at the highest of nata 

giving treatment with the addition of sugar 100 grams/l which has been combined with long fermentation 

for 7 days, with the resulting thickness of 3.390 mm nata. While the thickness of the thinnest nata has 

been observed in the treatment with the addition of sugar 150 grams/l were combined with the length of 

fermentation 14 days with a thickness 2.403 mm nata. [22] has been done using pineapple in the 

manufacture of nata de pinna has got results the highest weight was reached in treatment B (additional 

sugar + ZA) has got results weight of nata 899 grams/5 L, followed by treatment A (without addition 

sugar and ZA) has got weight of nata 616.4 grams/5L, and C (stored for six months with the addition of 

nutrients both additional sugar +ZA) has got weight of nata 477.8 grams/5 L. The thickness of NP of the 

height and low as in treatment B (1.58 cm) followed by treatment A (1.24 cm) and C (0.88 cm), 

respectively.  

The addition of organic nitrogen source derived from soybean germs has resulted in better nata 

weight compared with the addition of urea [1]. The addition of 20 ml greenbean germs extract/2000 ml 

solution was also done on nata de cassava research and has got results  average 5.4 grams nata/50 ml;  

9.9 grams nata/ 50 ml; 15.9 grams nata/ 50 ml and 19.7 grams nata/50 ml  in treatments 0%; 0.75%; 

1.5%; 2.25%, respectively of sugar [23]. 

In the process of fermentation, Acetobacter xylinum bacteria cells will grow rapidly from the initial 

cell number by experiencing exponential growth until it reaches the maximum amount with a generation 

time of approximately 2 hours [24]. When the number of cells reached a certain amount, aggregate form 

began to appear and the number of cells in solution are not rising as long as nata aggregate formation, 

some bacteria enter the cell cavities between the aggregate so that the bacterial cells are not free in 

solution.  

On culture growth, the availability of oxygen in the surface of the medium and in the presence of 

glucose will stimulate an increase in cell mass and increase the amount of cellulase is enzyme forming 

cellulose. During the formation of cellulose, the cavities are filled by water nata causing nata become 

thick and contains water as much as ±95-98% and 2-5% cellulose [24]. 

Based on these results research by measuring the weight of “nata de lontar” has obtained an average 

yield of successive 39.92 grams, 43.98 grams, and 46.13 grams with the addition of sucrose 

concentrations in a row 6%, 9% and 12%  respectively. Data have shown that the addition of sugar 

concentration of 12% by weight nata optimum yield.  

 
4. Conclusion 

The results of research that has been done statistically obtained there have been a weight difference 

nata from bacterial fermentation in older palm wine Borassus flabellifer Linn medium with the 

addition of different concentrations of sucrose with p-value less than < 0.05. Addition 12% sucrose 

concentration to the medium has influenced the formation of nata optimum results with average 46.13 

grams. 
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Abstract. Mangosteen pericarp (Garcinia mangostana L.) can be developed in formulations of 

anti-acne cosmetics. Topical cosmetic preparations can be made in the form of nanoemulsion to 

increase the penetration and absorption of the active ingredients through the skin. One of the 

most important components in the system of  nanoemulsion is the oil. In this research used virgin 

coconut oil (VCO) and olive oil to determine a good extract in carrier system nanoemulsion, so 

the evaluation and characterization of anti-acne nanoemulsion of ethyl acetate extract that got 

from mangosteen  pericarp  with VCO and olive oil. The nanoemulsion system was made by 

using an oil, cosurfactans, surfactants and water. In this research used 5 mg ethyl acetate extract 

that got  from mangosteen pericarp that was incorporated in a nanoemulsion system with a 

formula of VCO : ethanol 96% : Cremofor RH40: Aqua Deion (comparison1:2:7:5) and olive 

oil: PEG 400: Cremofor RH40: Aqua Deion (comparison 1:2:7:5) using the method of Self-

Nanoemulsifying Drug Delivery System (SNEDDS). The results of nanoemulsion then 

evaluated by physical stability test, clarity test, particle size, particle size distribution, and zeta 

potential. The results showed that nanoemulsi with olive oil has better characteristics than VCO. 

Nanoemulsi characteristics with olive oil based on the physical stability test that showed no 

separation between both of two phases, clarity test with transmitter percent value of 91.1%, 

particle size diameter was 21.2 nm, particle size distribution was 0.163 and zeta potential value 

-8.51 mV, so that olive oil was a good carrier for the extract.  

1. Introduction 
Mangosteen pericarp is the largest part of the mangosteen fruit, which reaches more than 50% of the 

portion and contains more secondary metabolites than its flesh [1]. Mangosteen pericarp that was just 

thrown away evidently has a good thing to be developed as a drug product or cosmetics. Mangosteen 

pericarp is very important in pharmacological activity one of them as antibacterial because compounds 

of alpha mangostin. Minimum Bactericidal Concentration (MBC) from mangosteen pericarp extract to 

Staphylococcus epidermidis was 16 mg/mL, and Propionibacterium acnes was 3.2 mg/mL [2]. This can 

be a reference in developing a topical cosmetic dosage formulation from mangosteen pericarp extract 

which can be one of the solutions to overcome the problem of acne and suppress the utilization of 

antibiotics. 

In a topical cosmetic preparations using natural material extracts the carrier is required to support 

adsorption and penetration of the preparation. Nanoemulsion is a transparent, translucent emulsion 

system that have a droplet size <100 nm [3]. The utilization of nanoemulsion in the skin can improve 
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the penetration and absorption of the active ingredients through the skin without they need to add other 

penetration excipients in the formulation and has a large surface area that is more effective as a carrier 

system. One of the most important components in the nanoemulsion system is oil, because it can be 

dissolve lipophilic drugs and facilitate the spontaneous emulsification. In this case, the utilization of 

Virgin Coconut Oil and Olive Oil (Oleum Olivae) for the evaluation and characterization of nanoemulsi 

extracts of ethyl acetate of mangosteen peel. What is the good carrier of the extract in the nanoemulsion 

system? 

 

2. Theoretical Framework 
Whelk or acne vulgaris is a skin disease cause there is chronic follicular inflammation of pilosebasca 

that is characterized by comedo, papules, pustules, cysts and nodules in the predilection. Areas of 

predilection acne there are in the face, shoulders, upper chest and upper back [4]. Several factors that 

cause an acne there are increased production of sebum, hormones, presence and activity of bacteria and 

also inflammation. Bacteria Propionibacterium acnes, Staphylococcus aureus and Staphylococcus 

epidermis are common bacteria that are cause an acne [5]. 

Mangosteen pericarp contains secondary metabolites, such as xanthon, mangostin, flavonoids and 

tannins. The xhantone compounds contained in mangosteen pericarp that is include with alpha 

mangostin, beta mangostin, gamma mangostin, gartanine, garcinone E, 8-deoxygartanine and methoxy-

β-mangostin. Alpha mangostin which one is an xhantone derivative has been reported to have various 

pharmacological effects, which one as an antibacterial [6]. Minimum Bactericidal Concentration (MBC) 

from mangosteen pericarp extract to Staphylococcus epidermidis was 16 mg/mL, and 

Propionibacterium acnes was 3.2 mg/mL [2]. 

Nanoemulsion is a transparent and translucent emulsion system and an oil-water dispersion stabilized 

by surfactants and cosurfactants that have a droplet size in the range of <100 nm [3]. VCO is not easily 

to oxidized and has a good dissolution, so it is can not buried in fatty tissue [7]. Olive oil has properties 

that is not rancid and not easily oxidized because it has properties as antioxidants and also can serve as 

a skin moisturizer [8]. This study used cremophor RH 40 belonging to non-ionic surfactants and are 

non-irritant in nature in topical application that compare to ionic surfactants [8].  However, the 

utilization of a single surfactant is not sufficient to reduce the surface tension to produce stable 

nanoemulsion. Therefore, the utilization of surfactant is often combined with cosurfactant.  

PEG 400 and ethanol are cosurfactant used often in the preparation of nanoemulsion as emulsifier 

stabilizers, helping to solubilize the oil to be used, and reduce the interface tension between oil and water 

with the addition of cosurfactant, that make nanoemulsion more stable both kinetically and physically 

compare to macroemulsion [8]. Nanoemulsions are formulated using the spontaneous emulsification 

method that is Self-Nanoemulsifying Drug Delivery System (SNEDDS). SNEDDS is a mixture of oil, 

surfactant  and one or more cosurfactant which that will mix with water, will form O/W nanoemulsions 

[9].  

 

3. Method 
3.1. Materials 

The materials used in the preparation of extract ethyl acetate freom mangosteen pericarp were 

mangosteen pericarp, aquadest (Bratachem), n-hexane (Bratachem), and ehtanol (Bratachem). The 

research materials used in the formulation of nanoemulsions were olive oil (Asian Chemical), virgin 

coconut oil (Asian Chemical), cremophor RH 40 (Asian Chemical), ethanol (Bratachem), PEG 400 and 

aqua deion (Asian Chemical).  

3.2. Preparation of Extract 

The poppy powder of mangosteen pericarp is macerated with ethyl acetate. The obtained filtrate and 

then has concentrated with rotary evaporator at the temperature of 45 degrees celcius to obtain a viscous 

extract. The extract dried using the method of freeze drying until obtained a powder. The powder has 

characterization  and then performed by screening phytochemical. 

3.3. Nanoemulsion Formulation 

Nanoemulsions were formulated by mixing extract ethyl acetate freom mangosteen pericarp and oil 

phase (olive oil or VCO, PEG 400 or ethanol as the cosurfactant  and cremophor RH 40 as the 

surfactant,) with the ratio 1:2:7 and stirred using a magnetic stirrer with a speed of 200 rpm. The mixture 
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then went through sonification in a bath-type sonicator, and subsequently the mixture was added with 

aqua deion with the ratio of oil phase to aqua deion of 1:5. The mixture was stirred by wiggling the 

container until the mixture became homogeneous and nanoemulsion was formed. The results of 

nanoemulsion then evaluated by physical stability test, clarity test, particle size, particle size distribution, 

and zeta potential. 

3.4. Evaluation and Characterization Nanoemulsion  

3.4.1. Physical Stability Test 

The physical stability test of nanoemulsion was doing by ultra centrifugation at 12000 rpm for 15 

minutes and then observed the presence or absence of separation in both of the phases.  

3.4.2. Clarity Test 

The clarity test is performed by looking at the parameter percentage of the transmitted nanoemulsion. 

Measurement of transmittance percent is done by using spectrophotometry UV-Vis instrument at a 

wavelength of 650 nm by using aqua deion stamp. 

3.4.3. Measurement of Particle Size and Particle Size Distribution  

The size of nanoemulsion globule and the polydispersity index were determined by using a photon 

correlation spectroscopy. As much as 1 gram of nanoemulsion of ethyl acetate extract of mangosteen 

pericarp was dispersed in 5 mL aqua deion and then measurement. 

3.4.4. Measurement of Zeta Potential 

Zeta potential is determined by using electrophoretic light scattering. As much as 1 gram of ethyl acetate 

extract nanoemulsion of mangosteen pericarp that dispersed in 5 mL aqua deion and then measured.  

 

4. Result And Discussion 

Nonparticle technology has become a new trend in the development of drug delivery systems. Particles 

on a nanometer scale have distinctive properties especially in improving the delivery quality of drug 

compunds as compared with particle that has more size [10].  Nonparticle has ability in topical that can 

use more easily penetrate the skin layer by affecting the permeability of the drug into the skin. 

Nanoparticles have a large surface area, so the penetration of active substances is faster [11]. 

Nanoemulsion is a transparent, translucent emulsion system and is a water dispersion stabilized by a 

surfactant and has a droplet size in the nanometer range [12]. Nanoemulsion has several advantages that 

are suitable for the delivery of active ingridients that pass through the skin because of the small particle 

size makes nanoemulsion easily pass through the rough skin surface and can also increase drug 

absorption. Large surface areas of nanoemulsion allows rapid penetration of the active ingredients 

nanoemulsion also has a clear and transparent appearance, so it can provide an attractive aesthetic when 

we used [13]. 

This evaluation to know how characterization of nanoemulsion that obtained. Physical stability test 

is performed using ultra centrifugation, which aims to observe the possibility of instability due to 

gravity. Nanoemulsion characteristics with olive oil and VCO based on the physical stability test that 

showed no separation between both of two phases (figure 1) [14]. 
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Figure 1. Results of Nanoemulsion Ethyl Acetate Extract of Mangosteen Pericarp 

Using (a) VCO and (b) Olive Oil 

 

The physical appearance of nanoemulsion relates to the size of the resulting particles the clearer the 

nanoemulsion, the smaller the resulting particle size. The transmittance percent measurement aims to 

measure the clarity of nanoemulsion produced if the transmittance percentage is close to 100%, then the 

sample has a clarity similar to that of water. Good nanoemulsion will have a clear visual with a 90 to 

100 percent transmittance rating [15]. Clarity test with transmitter percent value of 91.2%, while 

nanoemulsi characteristics with VCO had transmitter percent value of 90.2%.  

Particle size measurements were performed to find the particle size diameter that has met the 

nanometer scale of less than 100 nm, and has a nanoemulsion particle size distribution entered the range 

0.1-0.7 indicated that the homogeneity and uniformity of the nanoemulsion particle size is high. As well 

as measurement of potential zeta values depicted similar counterpart reject forces on the particle surface 

of a nanoemulsion system that may affect the stability of nanoparticles, high potential zeta values, either 

negative or positive charges, indicate a stable and also stable colloidal system that can prevent particles 

experienced aggregation and flocculation.  

The results showed that the nanoemulsion system of mangosteen pericarp of acetate extract with 

olive oil that has a better characteristics than VCO (Table 1). Characteristics of nanoemulsion with olive 

oil based on particle size measurement obtained 21.2 nm diameter and has a particle size distribution of 

0.163 and a potential zeta value of -8.51 mV, so that olive oil is a good extract carrier. 

 
Table 1. Results of Nanoemulsion Evaluation and Characterization 

No Oil  
Physical 

stability 
Clarity 

Size 

Particle 

Size 

Particle 

Distribution 

Zeta 

Potential 

1 VCO  
no 

separation 
90,2% 36,2 nm 0,248 -4,48 mV 

2 
Olive  

Oil  

no 

separation 
91,1% 21,6 nm 0,163 -8,51 mV 

 

 

5. Conclusion 

The results showed that nanoemulsi with olive oil has better characteristics than VCO by physical 

stability test, clarity test, particle size, particle size distribution, and zeta potential. 
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Abstract. Ethyl acetate extract of mangosteen pericarp is known can inhibit the growth 

of Propionibacterium acnes with a concentration of 3.2 mg/mL. Conventional 

pharmaceutical forms have large particle sizes and are easily damaged by precipitation, 

which can be improved by formulating a nanoemulsion. Nanoemulsion can developed 

into nanoemulgel that have the better ability to penetrate into skin barrier than 

conventional gel. Nanoemulsion preparation with 5 mg extract by the ratio Olive oil: 

PEG 400: Cremofor RH40: Aqua Deion = 1: 2: 7: 5 stirred using magnetic stirrer speed 

of 200 rpm. The nanoemulgel formulation was prepared by adding gelling agent  

viscolam 5%, xanthan gum 0,5%, and carbopol 1% combine with propylene glycol, 

glycerin, TEA and microcare stirred using magnetic stirrer until gel mass was formed. 

Nanoemulsi evaluation resulted in 21.6 nm globul size, potential zeta -8.51 mV, non-

separated physical appearance, and 91.1% transmitter test. The physic and chemical 

evaluation of nanoemulgel showed viscolam 5%, xanthan gum 0,5%, and carbopol 1% 

have clear and homogeneous appearance with adhesive power of each base that are 2,45 

± 0,41 second; 1.25 ± 0.98 seconds; 3.02 ± 0.3 seconds; spreading test are 5.53 ± 0.74 

cm; 5.82 ± 0.93 cm; 5.05 ± 0.7 cm; the viscosity value are 3,240.67 ± 0.45 cps; 529 ± 

1.7 cps; 3,788.67 ± 0.32 cps, and pH values of 6.04 ± 0.17; 5.06 ± 0.24; 6.05 ± 0.12. 

ANOVA one-way result mention differences in the concentration and type of gelling 

agent significantly influence the physical properties of chemicals produced. 

1. Introduction 

Acne vulgaris or acne is a chronic inflammatory disease of the pilosebase follicle characterized by the 

appearance of blackheads, papules, pustules, and nodules. Acne on the skin, especially on the skin can 

leave scar tissue so that patients experience depression, anxiety and loss of confidence. Pharmacological 

therapy commonly used for the treatment of acne is the use of comedolytics and antibiotic.  

However, in some cases the use of antibiotics shows resistance. According to Zandi [11] research, 

the data of P. acnes resistance to antibiotics are: cotrimoxazole (22%), erythromycin (12.2%), 

clindamycin (7.3%), and tetracycline (4.9%). Resistance to antibiotics leads to the development of new 

antimicrobial agents against resistant organisms to be very serious. Today, Indonesian people are 
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starting to use natural products as a substitute for synthetic chemical drugs, one of which is the use of 

mangosteen (Garcinia mangostana) which has been proven as antibacterial [8].  

Mangosteen (Garcinia mangostana L.) is a tropical plant commonly found in Southeast Asia, 

including Indonesia. Xhantone is one of the compounds in the pericarp of mangosteen fruit that has been 

proven as antibacterial [8]. Alpha mangostin which is a xhantone derivative has pharmacological activity 

as antidoksidan, antiinflamasi and antibacterial to S. aureus, P. acne, and M. tubercolusis. 

Mangosteen pericarp is processed into cosmetic preparations of cream, emulsion, and gel. However, 

emulsions, creams, and gels are generally easily damaged by the addition of energy and over time. This 

problem can be solved by reducing the droplet size and the use of stabilizer. Reducing the droplet size 

can be done by making nanoemulsion which can develop into nanoemulgel [7]. 

The nanoemulsion formulation may increase transdermal and dermal delivery of the preparations in 

vivo. Small particle sizes in the form of emulsions can fuse and disrupt prokaryotic cells, viruses and 

fungi eukaryotic cells [8] but have no effect on eukaryotic cells of higher organisms [2]. 

Nanoemulsion preparations generally have a low viscosity and therefore are formulated with the 

addition of a gelling agent to increase the viscosity of the nanoemulgel preparation to be made more 

convenient for use. Gelling agent used are Viscolam, Carbopol 940, and Xanthan Gum. Where these 

three gelling agents are widely used in pharmaceutical preparations, in low concentrations can provide 

high viscosity, otherwise it is not toxic when used, inert, and compact with other excipients.Based on 

the above introduction, it is necessary to do research on the optimization of gelling agent in nanoemulgel 

formulation. 

2. Methods 

The materials used in this study were mangosteen pericarp (Garcinia mangostana L.) obtained from 

Luwus-Tabanan Bali and the chemicals are Etil Asetat, Olive oil (Asian Chemical), Cremofor RH 40 

(Asian Chemical), PEG 400 (Asian Chemical), Aqua Deion (Asian Chemical), Viscolam (Bratachem), 

Carbopol 940 (Bratachem), Xanthan Gum (Bratachem), TEA (Bratachem), Propilen glikol.  

The gathering of mangosteen pericarp is collected in Luwus Village, Tabanan Regency, Bali. 

Eextraction of mangosteen pericarp simplicia was performed by maceration using ethyl acetate solvent 

in a ratio of 1:10 b / v which was then made into dry extract using freeze drying method.  

Nanoemulsi extract of mangosteen pericarp of 5 mg mangosteen was made by comparison of olive 

oil: PEG 400: Cremofor RH40: Aqua Deion = 1: 2: 7: 5 Dry extract of mangosteen pericarp was added 

to olive oil and stirred at 200 rpm using magnetic stirrer for 15 minutes, then added co-surfactant PEG 

400 into the mixture and in stirrer at 200 rpm for 15 min, last added surfactant Cremofor RH40 and in 

stirrer for 2 hours at 200 rpm. The mixture is then placed inside the type bath type sonicator for 1 hour. 

The mixture was then added aqua deion with the oil phase ratio: water = 1: 5, then stirred until 

nanoemulsion was formed and the nanoemulsion evaluation included physical stability, clarity, particle 

size, and potential zeta were performed.  

Nanoemulgel formula consits of gelling agents (viscolam, carbopol, and xanthan gum), nanoemulsi, 

glycerin, propylene glycol, microcare, TEA, and aquadest. The gelling agent was added to aquadest and 

mixed with stirring rod and dropped TEA to a pH of ± 6.4 (Viscolam), the gelling agent was dispersed 

in aquadest for 24 hours and stirrer was applied at a rate of 500 rpm for 30 min in a beaker glass and 

dropped TEA to a pH of ± 6, 4 (Carbopol 940), xanthan gum was added to the aquadest at the 

temperature of 600C which has been added preservatives (xanthan gum). Nanoemulsi is added aquadest 

first then mixed into the gel base that has been developed. Glycerine, propylene glycol, and microcare® 

are added, stirred until well blended. Then, physical evaluation tests (organoleptic test, homogeneity, 

adhesion, dispersion, viscosity) and chemical test (pH test) were performed 

Measurement of physical and chemical evaluation is performed on the gel preparation. Data obtained 

from spreading, adhesiveness, viscosity test with one-way Analysis of Variance (ANOVA) method. 

3. Results and Discussion 
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Simplicia of Mangosteen pericarp is collected from Luwus Village, Baturiti District, Tabanan-Bali. 

Collecting in the same place aims to minimize the variation of secondary metabolite content that affects 

its pharmacological activity [3]. 

Evaluation of simplicia obtained water content equal to 8,21 ± 0,839% which have meets the water 

level required by Herbal Farmakope Indonesia that is less than 10%. Defeating using n-heksan aims to 

remove the fat and wax contained in the pericarp of the mangosteen fruit, as it would interfere with the 

extraction process. The use of ethyl acetate as a solvent was chosen because it produced alpha mangosten 

content of 58%, more than ethanol or methanol, in which alpha mangosten was a xanthone derivative 

that had antibacterial activity [5]. The extract was concentrated using rotary evaporator to evaporate the 

solvent then the thickened extract was dried by the freeze drying method. Testing of moisture content 

of dried extract of mangosteen pericarp is also below the water content that has been required in 

Pharmacopoeia Herbal Indonesia (maximum 10%) that is equal to 4.59 ± 0.32%. High water content 

will cause the extract easy to overgrown microbes. 

The manufacture of nanoemulsion using mangosteen pericarp extract of 5% resulted in a clear 

appearance with transmittance percent obtained at 91.1%, which according to the transmittance percent 

library of 90-100% [4] shows the clear appearance of the preparations. The purpose of stirring using a 

stirrer is to mix all the materials to be homogeneous. The addition of co-surfactant and surfactant aims 

to minimize the surface tension of the oil and water phase which will be added so that the emulsion 

formed will not break. Placement in a bath type sonicator for 1 hour serves to shrink the size of the 

globule to be in the desired concentration range. Based on the results of particle size and zeta potential 

test of nanoemulsion preparation, the following results were obtained as 21.6 nm and -8.51 mV. The 

size of 21.6 nm globules, the prepared preparation has been referred to as a nanoemulsion preparation, 

which according to Al-Edresi and Baie [1] nanoparticle size range are 20-500 nm. Globul size reduction 

in the preparation of nanoemulsion preparations serves to enhance the ability of alpha mangosteen in 

penetrating the skin barrier and towards the dermis layer to work for killig the bacteria that cause acne, 

but nanoemulsion preparations have a low viscosity and oily if used, then the formulation of dosage 

form into nanoemulgel. 

The manufacture of the nanoemulgel preparation is carried out by developing a gelling agent into the 

aquadest. Viscolam and carbopol are dispersed into the aquadest and added with TEA because carbopol 

and viscolam will expand into semisolid preparations by addition of a base agent in the pH range of 6-

7. The use of aquadest at 600C at xanthan gum serves to increase the solubility of xanthan gum in the 

solvent used so that it can inflate into gel preparation. Nanoemulsion is added to the expanding base of 

the gel and added with other excipients such as glycerine which serves as a solubilizing solubility of 

nanoemulsion in the gel preparation, propylene glycol as a humectant so the skin does not dry on the 

use of nanoemulgel s, microcare is added as a preservative to avoid microbial growth. The three 

nanoemulgel formulas have a clear and homogeneous yellow appearance when applied to a glass plate, 

indicating that the active substance is evenly distributed throughout the dosage. 

 

Table 1. Spread Test 

Formulation Spread Test Requirements Description 

Viscolam 5% 5,53 ± 0,74 cm 

5-7 cm 

Meets the requirement 

Xanthan Gum 0,5% 5,82 ± 0,93 cm Meets the requirement 

Carbopol 1% 5,05 ± 0,7 cm Meets the requirement 

The spreading test is performed to determine the ability of the dosage to spread when applied to the 

skin surface [9]. According to Garg [6] a good spreading range ranges from 5-7 cm. From the test results, 

all the formulas meet the spread power test. Spreading capacity is inversely proportional to the viscosity 

of the produced preparation. 

 

Table 2. Addhesive test 

Formulation Addhesiveness 
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Viscolam 5% 2,45 ± 0,41 seconds 

Xanthan Gum 0,5% 1,25 ± 0,98 seconds 

Carbopol 1% 3,02 ± 0,3 seconds 

 

Addhesive test is done to determine the ability of dosage to adhere to the skin. There are no special 

parameters regarding good adhesion to semisolid preparations, from the test results, the four formulas 

have different adherence time times, this may result from the use of different concentrations and types 

of gelling agents. 

 

Table 3. Viscosity Test 

Formulation Viscosity Requirement Description 

Viscolam 5% 3.240,67 ± 0,45 cps 

2000-4000 cps 

Meets the requirement 

Xanthan Gum 0,5% 529 ± 1,7 cps 
Does not meets the 

requirement 

Carbopol 1% 3.788,67 ± 0,32 cps Meets the requirement 

 

A good viscosity value for semisolid preparations according to Garg [6] is in the range of 2000-4000 

cps because in that viscosity range, the gel can be well spread and comfortable to use [10], in addition 

to the excessively high viscosity then the ability of the gel base to release the active substance will be 

more difficult. From three formulas, xanthan gum does not meet the requirements of the viscosity test 

because it has a viscosity below 2000-4000 cps, if the viscosity is below 2000-4000 cps, then the 

preparation will be too liquid if applied. 

 

Table 4. pH Test 

Formulation pH Requirement Description 

Viscolam 5% 6,04 ± 0,17 

4,5-6,5 

Meets the requirement 

Xanthan Gum 0,5% 5,06 ± 0,24 Meets the requirement 

Carbopol 1% 6,05 ± 0,12 Meets the requirement 

 

Chemical tests performed was pH test, acceptable pH values were ranged from 4.5 to 6.5 [6]. The 

pH which is too acidic will cause the skin become itch while the pH is too alkaline will cause the skin 

becomes dry and scaly. Of the three nanoemulgel formulas, all the formulas meets the pH test 

parameters. 

ANOVA analysis test was conducted to find out whether the difference of concentration and type of 

gelling agent influenced the physical and chemical test of the produced dosage. From the measurement 

results, the concentration and type of gelling agent significantly influenced by the marked p> 0,05. 

4. Conclusion 

The concentration and type of gelling agent give a significant influence to the chemical physics test of 

semisolid preparation. Formula with gelling agent viscolam 5%,  carbopol 1% generates nanoemulgel 

preparations that meets physical and chemical tests while gels with xanthan gum base 0.5% does not 

meets the chemical test of the viscosity test part because the viscosity is below the required range (2000 

-4000 cps). 
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Abstract. Pericarp of the mangosteen (Garcinia mangostana L.) is known to have a very strong 

antioxidant activity. Fractionation process can simplify the compounds contained in the skin of 

the mangosteen fruit that will maximize its antioxidant activity. This study aims to provide 

information about the profile of the TLC-Bioautografi and IC50 values of fractions which showed 

strong antioxidant activity. Samples mangosteen pericarp taken from the Luwus village, Baturiti, 

Tabanan. Mangosteen pericarp powder was macerated using methanol. Fractionation using 

column chromatography using a solvent gradient of n-hexane: ethyl acetate (9: 1, 8: 2, 7: 3, 6: 

4, 5: 5, 4: 6, 3: 7, 2: 8, 1 : 9, 12:10). TLC preliminary test was conducted to see the same 

chromatogram, using mobile phase chloroform : methanol (9.5: 0.5) v / v in order to obtain a 

combined fractions A (4 and 5), B (6-14), C (15-22), D (23-36). Profile TLC-Bioautografi 

antioxidant activity depicted with all the spots are yellow with purple background and there are 

three spots on the fraction of the A and B while the second spot in fractions C and D. Then each 

active fraction IC50 value is determined using DPPH. The results of analysis showed the fractions 

A, B, C, D show antioxidant activity with IC50  values are respectively 22.46 mg / mL, 22.72 / 

ml, 10.71 mg / mL, 15,71μg / mL. Fraction C is a fraction of which have stronger activity than 

the other factions. 

 
1. Introduction 

Antioxidants are substances that can neutralize free radicals by stabilizing, disable, or minimize 

oxidative reactions in cells as a result of the reaction of free radicals (Priyadarsini, 2005). Mangosteen 

(Garcinia mangostana L.) is a plant that has been known antioxidant activity that can be used as 

traditional medicine. The antioxidant activity expressed by IC50 value (Inhibitory Concentration 50), the 

sample solution concentration required to inhibit 50% of free radicals. The smaller the IC50 value, the 

greater the activity of free-radical scavengers [1]. In previous research that has been done by Shaine 

(2016), which optimize solvent extraction using 96% ethanol, ethyl acetate and methanol shows the 

results of the most powerful antioxidant activity of the methanol extract with IC50  values of 9.00 ± 0.048 

mg / mL. 

In the TLC test bioautografi methanol extract produces three spots that can reduce DPPH ie at Rf 

0.26; 0.50; 0.88 (Shaine, 2016). Spot with Rf value of 0.50 has the same pattern with the standard 

solution, namely alpha mangostin. In addition to alpha mangostin spot, there are other spots that have 

antioxidant activity, so in this study conducted fractionation process for the separation of the methanol 

extract. Separation method is carried out column chromatography. Fractions were collected from the 

fractionation process, each of which will be tested for antioxidant qualitative methods by TLC - DPPH 

and quantitative through IC50 value. 
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2. Theoretical Framework 

Mangosteen pericarp reported contains the active compound xanton (Mangostin, Alpha Mangostin, Beta 

Mangostin, Mangostenol, Mangostanol, Mangostinon A, Mangostenon B, Tovophyllin B, 

Trapezifolixanthone, Garcinon B, Flavonoids Epicatechin, and Gartanin). Xanton pharmacological 

activity of compounds contained in the mangosteen pericarp as an antioxidant, anti-inflammatory, 

antiviral, antibacterial, antifungal and hypo-allergenic [2]. 

In the process of separation using column chromatography methods, the mixture to be separated is 

placed at the top of the column absorbent that is in a tube. Solvent as mobile phase due to gravity or 

pushed by a certain pressure is allowed to flow through the column brings with linarut ribbon moving 

at different speeds. Linarut that have been separated are collected in the form of fractions coming out of 

the bottom of the column. In this method the interaction that occurs between the solution of the 

compound being analyzed with the stationary phase can occur in several ways: direct interaction 

between the compound to the surface of the phase or the stationary phase is merely supporting the second 

liquid so that separation occurs by partitioning between two phase liquid [3]. 

 
3. Method 

3.1. Material 

Mangosteen fruit (Garcinia mangostana L.), methanol technical (Bratachem), n-hexane 

technical (Bratachem), distilled water (Bratachem), chloroform (Bratachem), methanol PA (Asian 

Chemical), TLC plate silica gel 60 F254, ascorbic acid (Merck), DPPH (Sigma). 

3.2. Method 

 

3.2.1. Preparation of Crude 

Gathering mangosteen pericarp do in the Luwus village, Tabanan, Bali. 

 

3.2.2. Preparation of Extracts 

Crudethe outer and inner skin of the mangosteen fruit mangosteen rind is part derived from Luwus 

village, Baturiti, Tabanan, then dried at 65° C and then blended and sieved with a mesh 20. The 

mangosteen pericarp powder in maceration using methanol. Extract the results of maceration and 

remaserasi evaporated by means of Rotary evaporator at 50° C, in order to obtain a thick extract [4]. 

Column with a length of 30 cm and a diameter of 1 cm prepared by a wet method using packed with 

silica gel stationary phase. Silica gel weighed as much as 4 grams. Extract as much as 4 grams dissolved 

with a little methanol then impregnated with silica gel powder as much as 4 grams. Separation of the 

methanol extract of mangosteen pericarp using a solvent n-hexane: ethyl acetate with a ratio (9: 1, 8: 2, 

7: 3, 6: 4, 5: 5, 4: 6, 3: 7, 2: 8, 1 : 9, 12:10) is made of 20 ml. Each 5 ml eluate collected in vials [4].   

 

3.2.3. Determination Qualitative Profile KLT-Bioautografi Antioxidant Activity 

Qualitatively antioxidant activity seen with the manufacture of the sample solution of methanol fraction 

mangosteen pericarp and manufacture of α-mangostin reference solution. The plates were then eluted in 

a vessel that has been saturated with mobile phase of chloroform: methanol (9.5: 0.5) v/v. Disemprotan 

plate with 1 mM DPPH solution, let stand for 30 minutes. Then observed visually. Calculated value of 

Rf and color spots that appear. Spot test materials which have antioxidant activity is yellow with purple 

background [5].  

 

3.2.4. Determination the IC50 value Antioxidant activity with DPPH method 

DPPH solution absorbance was measured using a UV-Vis spectrophotometer A total of 1.5 mL of DPPH 

inserted into the cuvette, was added 1.5 mL of a series of test solution or a positive control solution (1: 

1) and allowed to stand at room temperature for 30 minutes. Positive controls in the form of a solution 

of vitamin C. series of test solution and the positive control was measured absorbance at the maximum 

wavelength [6]. Obtained in the form of absorbance fraction of mangosteen pericarp is used. 

 
4. Result and Discussion 
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The mangosteen fruit is taken from Luwus village, Baturiti, Tabanan, Bali. Samples were taken at one 

area in Bali with the goal of minimizing the differences in the possible variations of a chemical plant 

because despite using the same solvent, the source of the sample may also affect the activity therein. 

The extraction process is done using the mangosteen fruit skin maceration method with methanol as a 

solvent penyari. The fat content in mangosteen powder removed (defatting) first using n-hexane before 

macerated. The chemical composition of mangosteen pericarp indicates the fat content of 0.63% [7]. 

Maceration is conducted over three days with occasional stirring continued with the process remaserasi 

for one day. Viscous extract obtained from the maceration then evaporated the solvent to be more 

concentrated in oven at 50° C. The yield of the methanol extract obtained value is 6.25% w/w. 

Evaluation of extracts obtained water content of 8.21 ± 0.839% where it has met the moisture content 

required by Indonesian Herbal Pharmacopoeia ie less than 10%. Assay of the water extract of 

mangosteen rind is done by gravimetric method is used to set the water content of botanicals that do not 

contain volatile compounds such as essential oils [8]. In the skin of the mangosteen fruit (Garcinia 

mangostana L.) there are no volatile oil content [9]. 

Fractionation was performed using column chromatography, with the aim of separating the 

compounds contained in extracts of mangosteen PERICARP (Garcinia mangostana L.). The working 

principle of separation using column chromatography based on the degree of polarity, non-polar 

compounds will elute first followed by the compound semi-polar and polar compounds. The stationary 

phase used in this fractionation was silica gel 60 (Merck) with a mobile phase gradient of n-hexane: 

ethyl acetate in a ratio of 9: 1, 8: 2, 7: 3, 6: 4, 5: 5, 4: 6 , 3: 7, 2: 8, 1: 9 respectively of 20 mL. Selection 

is based on polarity of eluent increasing that are expected to attract substances that are non-polar and 

polar [4]. Fractions obtained after solvent stream to comparison gradients as many as 36 vials, then the 

result of fractionation of the solvent evaporated and dissolved again with methanol for TLC is then 

performed to see chromatographic profile. In the vial 1-3 result colored nodes, it indicates that the results 

were accommodated only after evaporated eluent alone and these results do not produce residues. In 

addition to visits from the absence of residue after evaporated, seen also in the different color fractions. 

Due to differences in color which is quite different, namely the 1-3 colored translucent vial caused by 

the eluted extracts perfect yet to 4-36 while the vial brown to yellowish as in Figure 2. 

 

 

Figure 2. Results Fractionation Column Chromatography Vials No. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 

 

Furthermore, the incorporation of the fraction with a silica TLC vial no 4, 5, 6, 10, 14, 18, 22, 24, 36 

are shown in Figure 3 to see the pattern of the chromatogram the same in order to obtain the combined 

fractions. 
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Figure 3. Observed Plat at 366 nm UV Vial No. 4, 5, 6, 10, 14, 18, 22, 24, 36 to the Merger 

fractions using stationary phase: silica gel plate GF254 and the mobile phase: chloroform: methanol 

(9.5: 0.5 v/v) 

 

Can be seen in vials to 4 and 5, 6-10, and 24-36 vial has the same pattern then it will be merging. To 

see the pattern on the other vial, do TLC again in the vial numbers 4-5, 6-10, 11, 13, 15, 17, 20, 23, 24-

36 so that later if the chromatogram pattern is the same then merging fractions. TLC results can be seen 

in Figure 4 below: 

 

 

 

Figure 4. Observation chromatogram at 366 nm UV For merging Fraction n-hexane: ethyl acetate 

with a stationary phase: silica gel plate GF254 and the mobile phase: chloroform: methanol (9.5: 0, 5 v / 

v) (a). Vial 4 and 5 (b). Vial 6-10, (c). Vial 11 (d). Vial 13 (e). Vial 15 (f). Vial 17 (g) Vial 20 (h). Vial 

23 (i) Vial 24-36. 

 

Based on the chromatogram pattern of the obtained 4 fractions were divided into fractions A (4 and 

5), B (6-14), C (15-22), D (23-36) with the value of the yield fraction A, B, C, and D ie respectively by 

19.25% w/w; 14% w/w; 3% w/w; 3.25% w/w.  

Test TLC bioautography using the mobile phase chloroform: methanol (9.5: 0.5) v/v. Plate that has 

been eluted observed using a visualizer on the UV 254 and UV 366 as in the picture below:  
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Figure 5. Observations chromatograms After Sprayed DPPH solution using stationary phase: silica 

gel plate GF254 and the mobile phase: chloroform: methanol (9, 5: 0.5 v / v) (Left) Light Looks (s: 

standard, e: extract, A; B; C; D: fractions) and (Right) UV 254 nm. 

Based on the figure 5 obtained some spots that have antioxidant activity which is marked by a yellow 

spot purple background. In addition to a spot that has the same pattern and standard approach Rf value 

alpha mangostin (0.57) there are some spots with different Rf which also shows the activity of DPPH. 

On track fractions A, B, C are three spots with Rf value fraction A (0.37; 0.56; 0.94), fraction B (0.40; 

0.56; 0.94), the fraction C (0.32; 0.41; 0.56), while the fraction D had 2 spots with Rf value of 0.41 and 

0.5. 

In the determination of IC50 values, the data obtained form after reacting with DPPH absorbance of 

each fraction and vitamin C. The absorbance data were then used to calculate the percentage of DPPH 

radical arrest (%P). DPPH radical catching percentage (%P) represents the percentage of DPPH that has 

reacted with antioxidant compounds [10]. Value percent P (%P) were analyzed using probit analysis to 

obtain IC50 values.  

 

 

Figure 6. Graph ICvalue50 for each sample 

 

Test results of antioxidant activity with DPPH result each IC50 values in fractions A and B was 22.46 

ug/ml, 22.72/mL. Fraction A and fraction B at TLC- Bioautography have almost the same chromatogram 

pattern seen from Rf values and a strong color intensity when compared to the standard alpha mangostin. 
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It is supported on related research on the antioxidant activity of extracts of mangosteen rind is due to 

the anthocyanin content and a high xanton the mangosteen pericarp that has a strong antioxidant effect 

[11]. But in fractions C seen from TLC- profile Bioautography own spot Rf 0.56 with less color intensity 

and fraction D does not have a spot with the same Rf value with alpha mangostin but showed better 

antioxidant activity with IC50 values that is equal to 10.71 mg/mL and 15,71μg/mL. So it can be assumed 

that not only alpha mangostin which have antioxidant activity in extracts of mangosteen rind but there 

are other compounds that can reduce free radicals.  

 
5. Conclusion 

The antioxidant activity is qualitatively indicated by a yellow spot color with purple background on 

fractions. With each Rf value in fraction A is a value Rf 0.37; 0.56; 0.94, fraction B with a Rf value is 

0.40; 0.56; 0.94, while the fraction C with a range of different Rf values in fractions A and B is 0.32; 

0.41; 0.56 as well as the fraction D had 2 spots with Rf values are 0.41 and 0.5. Alpha mangostin 

compound that used to standard have Rf value of 0.56. Fraction A, B, C, D show a very strong 

antioxidant activity with IC50 values respectively 22.46 mg/mL; 22.72/mL; 10.71 mg/mL; 15,71μg/mL.  
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Abstract. Portfolio picking is a very important part of  investmtent management. Before 

deciding what stock to pick, an investor will consider the movement of the market.  If he knows 

exactly what will happen in the market, he will make a capital gain. Expected value of perfect 

information – EVPI is the difference between two payoff that predicted to be the best of some 

certain condition. For the purpose, we need to analyze some likelihood of stock picking to be the 

best solution. Sensitivity analysis will inform how accurate the estimation of the likelihood that 

needed to make the investor could be comfortable with the decision. Description in this paper 

about performance analysis of stocks in LQ-45 index in Indonesian Stock Index in 1-st quartil 

period of 2015, based on return and risk to reach the group of stocks which optimum  using the 

model of Capital Asset Pricing Model (CAPM).   

5. Introduction 

Investment is a basic problem for sustainability of a company. It become a bussiness for a certain 

community. Investment development in Indonesia increase significantly. Indonesian Stock Exchange 

(ISE) develop and show its position, based on its capitality from year to year. One kind of investment is 

stock. By selling the stock to public, company reach the fund from stock market. The purpose of using 

the fund are expansion, fix the structure of capital, redirect the shareholders, etc.  

Investments made have risks, investors certainly do not want to lose the investment. So we need to 

knows the risk level before conclude to do an investment and determining the fund proportion for 

investment. Before invest the fund, we need two things to make the investment based on expectation. 

The first is return and risk. The higher the result expected, higer the risk insured.  

Investment in portfolio form is interesting because the result is higher and decrease the risk. 

Information related to stock investment is collected in a form of stock investment portfolio. Based on 

portfolio of stock, we know the development of a stock and probability for investing in the other stock. 

Investment portfolio is arranged by stock brokers which is independent and relate the seller and buyer. 

Stock broker doesn’t relate continuously with a current buyer and seller. Investment portfolio help an 

investor to decide whether doing the investment or not and also help them make diversification of 

investment which is done to reach an optimum advantage.  

Investment portfolio known as diversification of investment which is pointed to decrease the risk. 

Investment theory rises with assumption that an investor, whether individuals or company having 

enough fund to invest, the fund will be invested to several time interval which is known as period of 

investing stock. At the end of stock period, investor can sell their stock or keep up their stock to be used 

for the next period. 
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Investment portfolio found by Harry Max Markowitz. In the earlier 1950 Markowitz developed 

portfolio theory, which show how to optimalize the investment. Economist understand the divergent of 

portfolio, where statement “don’t put your eggs in one basket” outstanding for long time. But Markwitz 

shows how to measure the risk for safety and how to combine in a portfolio to reach the maximum 

advantage for that risk.  

Generally, investor in financial asset like stock inculcate the capital, not just one kind of stock, but 

several kinds to decrease the risk level. It cause the risk level for each stocks are different. A stock may 

give a lower risk level, but the other will give higher risk level so it decrease the adventages for investor. 

To value the investment, we need the investment portfolio so that it can be determined as the best 

investment. 

In the face of risky investments, investment choices cannot rely solely on expected levels of return, 

investors must be willing to assume a high risk if they expect a high level of profit.Therefore, stock 

valuation analysis and stock combination selection in the formation of an optimum portfolio on an 

investment in capital market is necessary. So that the investors can choose the suitable model for 

constructing that portfolio.  

One of suitable model is Capital Asset Pricing Model (CAPM). CAPM introduces in around 1950. 

CAPM is an equilibrium model which help to determine the relevant risk for an asset, and also relation 

of risk and return which is expected for an asset to equilibrium market. 

CAPM model can be used to predict the relation between risk of an asset and expected return. One 

of the function of CAPM is to provide benchmark rate of return to evaluate the probability of investation. 

CAPM can give a description of capital market condition and based on capital market description, 

investor knows which stock can be choose for his/her capital.  

Capital Asset Pricing Model (CAPM) were used to look for optimum portfolio from a set of stock, 

From the comparative analysis between that portofolio benchmark and market result (IHSG), we found 

that portfolio return could be improved through diversification.  Analysis tools which is used in this 

research are explained in the following steps: 

a. Individual Stock Return 

Ri =  
Pt − Pt−1

Pt−1
 

Where: 

Ri =  return of the i-th stock 

Pt =  stock price at period t 

Pt-1  =  stock price at period t-1 

b. Risk-free Return(𝑅𝑓) 

Bank Indonesia interest rate as risk-free return, have fluctuate interest rate based on time determine. 

SBI interest rate taken based on fixed time period. SBI interest rate is taken from time period of taken 

the stock. In this analysis, we use interest rate 7,50% which is final observation of SBI. 

c. Market Rate of Return 

Market Return or index of market prices represented by Compound Stock Price Index (IHSG). So 

that, market return can be determined by the following formula:  

𝑅𝑚 =
IHSGt − IHSGt−1

IHSGt−1
 

Where:  

Rm   = market return 

IHSGt  = stock price index of compound stock price at period t 

IHSGt-1 = stock price index of compound stock price at period t-1 

With level of expected return we reach the following formula: 

𝐸(𝑅𝑚) =
∑ 𝑅𝑚

𝑛
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d.    Systematic Risk 𝛽 

To measure the systematic risk 𝛽 (risk of relative asset to market), value of 𝜎𝑖𝑚 divided by variance 

of market return 𝜎𝑚
2 . 

𝛽 =
𝜎𝑖𝑚

𝜎𝑚
2  

CAPM model gives accurate prediction about relation of return and risk. CAPM model uses beta 

which relate return and risk 

e. Return rate CAPM 

𝑘𝑖 = 𝑅𝐹 + 𝛽𝑖[𝐸(𝑅𝑀) − 𝑅𝐹] 
Where:  

 ki  =  return rate which require by investor on i-securities.  

E(RM) =  market portfolio return which is expected  

βi  =  coefficient of beta securities 

RF  =  return of risk-free rate 

 

6. Methods 

Data which is use for this research is secondary data which is historical. It took during 3 years period, 

July 2012-2014. It data consist of monthly closing price with criteria stable in LQ-45 table, Compound 

Stock Price Index (IHSG) monthly and data Indonesian Bank Interest Rate (SBI) as non risk assets in 

Indonesian capital market. Variable in this research are return and risk of an investment. Expected return 

is the advantages that we want to gain of an investment, and risk is probability that a real return is not 

suitable to expected return. 

Description in this paper about performance analysis of stocks in LQ-45 index in Indonesian Stock 

Index in 1-st quartil period of 2015, based on return and risk to reach the group of stocks which efficient 

using the model of Capital Asset Pricing Model (CAPM).  Method which are used: 

a. Determining the systematic risk 

b. Determining expexted return of each stock 

c. Determining selected stock securuty market line 

d. Determining selected and not selected stock 

e. Choosing optimum portfolio 

 

7. Results and Discussion 

 
a. Constructing Portfolio 

Based on data, we reach: 
1). The  β  value of each stock  
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2). Expected return of stock 

 
 
3). Selected stock based on security market line 

 

1 AALI 0.748278 16 CTRA 1.687583 31 PGAS 0.890104

2 ADHI 1.571768 17 EXCL 0.771738 32 PTBA 1.072074

3 ADRO 1.061718 18 GGRM 0.935908 33 PTPP 1.603466

4 AKRA 1.133156 19 HRUM 0.707695 34 PWON 1.538198

5 ASII 1.411168 20 ICBP 1.007841 35 SMGR 1.439319

6 ASRI 1.682685 21 INDF 0.905246 36 SMRA 1.561596

7 BBCA 1.154339 22 INTP 1.309433 37 SSIA 1.757424

8 BBNI 1.35177 23 ITMG 0.764233 38 TBIG 0.468468

9 BBRI 1.509077 24 JSMR 0.808196 39 TLKM 1.142538

10 BDMN 0.801719 25 KLBF 1.105764 40 UNTR 1.2274

11 BKSL 1.363709 26 LPKR 1.273752 41 UNVR 1.17675

12 BMRI 1.517023 27 LSIP 0.674947 42 VIVA 0.802858

13 BMTR 1.21222 28 MAIN 1.188378 43 WIKA 1.502598

14 BSDE 1.634628 29 MLPL 1.099459

15 CPIN 1.624181 30 MNCN 1.335479

1 AALI 0.748278 16 CTRA 1.687583 31 PGAS 0.890104

2 ADHI 1.571768 17 EXCL 0.771738 32 PTBA 1.072074

3 ADRO 1.061718 18 GGRM 0.935908 33 PTPP 1.603466

4 AKRA 1.133156 19 HRUM 0.707695 34 PWON 1.538198

5 ASII 1.411168 20 ICBP 1.007841 35 SMGR 1.439319

6 ASRI 1.682685 21 INDF 0.905246 36 SMRA 1.561596

7 BBCA 1.154339 22 INTP 1.309433 37 SSIA 1.757424

8 BBNI 1.35177 23 ITMG 0.764233 38 TBIG 0.468468

9 BBRI 1.509077 24 JSMR 0.808196 39 TLKM 1.142538

10 BDMN 0.801719 25 KLBF 1.105764 40 UNTR 1.2274

11 BKSL 1.363709 26 LPKR 1.273752 41 UNVR 1.17675

12 BMRI 1.517023 27 LSIP 0.674947 42 VIVA 0.802858

13 BMTR 1.21222 28 MAIN 1.188378 43 WIKA 1.502598

14 BSDE 1.634628 29 MLPL 1.099459

15 CPIN 1.624181 30 MNCN 1.335479
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Selected stock are upper security market line. So that, the result for each stock can ber seen as follows: 

 

No. Stock 
Return Mean 

(%) 
Beta 

Expectations of 

SML (%) 

Jensen 𝛼 

(%) 
Criteria 

1 AALI 11.75% 0.748 9.23% 2.52% SELECTED 

2 ADHI 92.30% 1.572 10.86% 81.44% SELECTED 

3 ADRO -11.31% 1.062 9.85% -21.16% NOT SELECTED 

4 AKRA 11.32% 1.133 9.99% 1.32% SELECTED 

5 ASII 0.40% 1.411 10.54% -10.15% NOT SELECTED 

6 ASRI 7.16% 1.683 11.08% -3.93% NOT SELECTED 

7 BBCA 20.95% 1.154 10.03% 10.92% SELECTED 

8 BBNI 17.13% 1.352 10.43% 6.71% SELECTED 

9 BBRI 23.39% 1.509 10.74% 12.65% SELECTED 

10 BDMN -10.69% 0.802 9.34% -20.03% NOT SELECTED 

11 BKSL -20.26% 1.364 10.45% -30.71% NOT SELECTED 

12 BMRI 17.00% 1.517 10.75% 6.24% SELECTED 

13 BMTR 13.56% 1.212 10.15% 3.41% SELECTED 

14 BSDE 17.35% 1.635 10.99% 6.37% SELECTED 

15 CPIN 21.83% 1.624 10.96% 10.86% SELECTED 

16 CTRA 30.77% 1.688 11.09% 19.68% SELECTED 

17 EXCL -2.29% 0.772 9.28% -11.57% NOT SELECTED 

18 GGRM 1.71% 0.936 9.60% -7.89% NOT SELECTED 

19 HRUM -41.58% 0.708 9.15% -50.73% NOT SELECTED 

20 ICBP 37.37% 1.008 9.74% 27.62% SELECTED 

21 INDF 16.97% 0.905 9.54% 7.43% SELECTED 

22 INTP 11.46% 1.309 10.34% 1.12% SELECTED 

23 ITMG -19.85% 0.764 9.26% -29.12% NOT SELECTED 

24 JSMR 8.00% 0.808 9.35% -1.35% NOT SELECTED 

25 KLBF 42.69% 1.106 9.94% 32.75% SELECTED 

26 LPKR 17.67% 1.274 10.27% 7.40% SELECTED 

27 LSIP -3.93% 0.675 9.09% -13.01% NOT SELECTED 

28 MAIN 64.28% 1.188 10.10% 54.17% SELECTED 
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29 MLPL 145.54% 1.099 9.93% 135.61% SELECTED 

30 MNCN 17.57% 1.335 20.39% 7.18% SELECTED 

31 PGAS 21.80% 0.990 9.51% 12.29% SELECTED 

32 PTBA -17.01% 1.072 9.87% -26.89% NOT SELECTED 

33 PTPP 81.20% 1.603 10.92% 70.18% SELECTED 

34 PWON 39.32% 1.538 10.79% 28.52% SELECTED 

35 SMGR 13.88% 1.439 10.60% 3.38% SELECTED 

36 SMRA 27.18% 2.562 10.94% 16.34% SELECTED 

37 SSIA -4.46% 1.757 11.23% -15.68% NOT SELECTED 

38 TBIG 48.47% 0.468 9.69% 39.79% SELECTED 

39 TLKM 24.51% 1.143 10.01% 14.50% SELECTED 

40 UNTR -4.21% 1.227 10.18% -14.39% NOT SELECTED 

41 UNVR 16.16% 2.177 10.08% 6.09% SELECTED 

42 VIVA -11.81% 0.803 9.34% -21.15% NOT SELECTED 

43 WIKA 64.16% 1.503 10.72% 53.43% SELECTED 

 

Result: there are 2 stocks in optimal portfolio and 28 in efficient portfolio 

 

b. Portfolio Analysis 

 

1). The Result of Selected Stock in 1st Quartal 2015 
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2). Backtesting Portfolio 2014 

 
 
3). Choosing Optimum Portfolio  

In this case, we try to choose optimum portfolio with Beta as 1 (equal to market risk), but combined best 

stock in analyze result. Based on that analysing, we find the following stock in portfolio composition.  

  MLPL TBIG 

Proportion in Portfolio 84.27% 15.73% 

Return Mean 145.54% 48.47% 

Beta 1.10 0.47 

     

Beta Portfolio 1.00  

Expected Return Portfolio 130.27%  
 
4). Result of Analysis CAPM 

Generally, using CAPM can give satisfied return in Indonesian capital market and treynor ratio 

compared to IHSG. But if we observe deeply to LQ45 stock, there are some real stock having more 

advantage but cannot be covered in CAPM  model.  
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Some factors which cannot be covered are as follow:  

a). Economic factor: 

Economical change in first quartal 2015 more adventage in consumers good and real estate.  

b). Internal company factor:  

Change condition of company gives different stock price.  

8. Conclusion 

Generally, in a stabil market condition, CAPM can give suggestion to choose the stock. CAPM cannot 

explain market condition perfectly for the future because of specific stock factor which cannot be 

covered in analysis.  
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Abstract. Type your Scientific process skill and scientific attitude of students of grade 

XI IPA 2 SMA Negeri 1 Simpang Empat are still low. One of the ways to increase the 

students’ scientific process skill and scientific attitude is by providing student’s 

worksheets that is integrated with the local wisdom. Therefore, the researchers of this 

study conducted a research and development on student worksheets integrated local 

wisdom to train scientific process skill and scientific attitude. The objective of this study 

is to describe the feasibility of the student worksheets developed in terms of validity, 

practicality, effectiveness, achievement of science process skills, and students' scientific 

attitude. This study employed the ASSURE development model. The data in this study 

were obtained through the validity sheet, student response questionnaire, learning test, 

student worksheet, and observation sheet of scientific attitude. The result of the study 

showed that: (1) the validity of the student worksheet developed based on validity sheet 

is categorized as valid, (2) the practicality of the student worksheet based on student 

response is categorized very practical, (3) the effectiveness of the student worksheet 

based on cognitive learning test result is categorized as high , (4) the achievement of 

students 'science process skills when answering worksheets is categorized good, and (5) 

the achievement of students' scientific attitude based on the observation sheet of the 

scientific attitude is categorized very good. The conclusions of this study indicate that 

the student worksheets developed are eligible for use in learning. 

9. Introduction 

One of the challenges faced by the world of education is to produce human resources that have complete 

competence, namely integrated competence of knowledge, attitude, and skills [1]. Therefore, teacher is 

required to create interesting learning that aimed to motivate students by relating them to daily life so 

that students have integrated knowledge and skills [2]. In addition, innovative teaching materials are 

indispensable in the learning process [3]. 

One of the means of developing innovative teaching materials is by relating the lesson with local 

wisdom. Local wisdom is science, life outlook, and various life strategies owned by certain communities 

to answer various problems in fulfilling their needs [4]. Development of learning tools with local 

wisdom is effective in improving students’ learning outcomes and developing their character [5]. Local 

mailto:Subhan.science.edu@unlam.ac.id
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wisdom-based education is an education that teaches students to come closer to the real situations faced 

by surrounding environment every day [6]. 

The quality of science learning can be improved by joining with real or contextual problems that 

exist in the environment around the students. Science relies on data that is collected through the process 

of inquiry so that it contains the products, processes, and attitudes of human beings [7]. As for the skills 

that are required in the process of investigation is in the form of science process skills. Scientific process 

skills are skills that used in conducting a scientific investigation [8]. Process skills are all learning 

activities in which teaching and learning process is done by movement and action to discover and 

develop facts and concepts as well as to grow and develop scientific attitudes[2]. A scientific attitude is 

a form of encouragement of feelings and beliefs to behave in accordance with the object based on the 

problem-solving procedure by using scientific method steps [9]. 

Based on interviews and questionnaires to physics teachers in SMA Negeri 1 Simpang Empat in 

December 2016, it can be seen that: 1) The learning model is not maximal in improving students' 

learning outcomes in cognitive, psychomotor, and affective areas, 2) Scientific process skills and 

scientific attitude are poorly trained, 3) Teaching materials have not been linked to local wisdom, and 

4) There are no physics activity worksheets for students as guidelines for experiments related to local 

wisdom. 

Based on the preliminary test result, students' knowledge of the cognitive domain shows that 100% 

of students do not achieve minimum criteria. Students’ early scientific process skills show that the 

percentage of achievement regarding hypothesizing, variable identifying, variable operational defining, 

analyzing, and concluding are 21.21%, 21.21%, 0%, 15.15%, and 24.24 %. This shows that students' 

scientific process skills are still low. The percentages of scientific attitude based on students’ curiosity, 

teamwork, and appreciation of data/facts respectively by 42.42%, 45.45%, and 15.15%. This shows that 

the students' scientific attitude is still not good. 

Low scientific attitude can be trained through practice-based learning [10]. Low scientific process 

knowledge and skills can be maximized through student worksheets using guided discovery models 

([11], [12]). The learning process using the discovery learning with the practicum method is expected 

to be able to train the science process skills and students' scientific attitude. 

science learning becomes more meaningful when local wisdom is used as contextual learning. The 

learning process requires the correlation with local wisdom [13]. The local wisdom of South Kalimantan 

can be integrated with physics learning materials such as fluid material. For example, the existence of 

Lanting houses. The integration of local wisdom in the learning process can make learning effective 

[14] and more interesting.  

The researchers of this study develop student worksheets by integrating local wisdom from the South 

Kalimantan area so that the developed student worksheets can lead to active learning and attract students 

attention in learning. Local wisdom in the student worksheets serves as  authentic problem as the 

students formulate problems that are then solved through the process of investigation using the scientific 

method. In addition, the existence of practical activities in the learning process is expected to train the 

science process skills and scientific attitude of students. The student worksheets integrated local wisdom 

is also created so that students have the character or positive attitude as described above. The result of 

[15] study shows that learning tools based on local wisdom can develop students positive character. 

The importance of contextual teaching materials development with the situation and condition of the 

school and social environment and students culture encourage the researchers to develop teaching 

materials in the form of student worksheets integrated the local wisdom of South Kalimantan. It is hoped 

that by using the student worksheets integrated local wisdom, the students are able to improve learning 

outcomes including the aspects of knowledge, scientific attitude, and science process skills. 

The formulation of the problem in this research is how the feasibility of Student Worksheet Integrated 

Local Wisdom to Train Scientific Process Skills and Scientific Attitude, in terms of validity, practicality, 

effectiveness, achievement of scientific process skills and scientific attitude. The objective of this 
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research is to describe the feasibility of student worksheet integrated local wisdom to train scientific 

process skills and scientific attitude, in terms of validity, practicality, effectiveness, achievement of 

scientific process skills and scientific attitude. 

10. Methods 

The method used in this study is research and development using ASSURE development model which 

consists of six stages: Analyze characteristic, State objective, Select method, media and learning 

materials, Utilize materials, Require learner participation, and Evaluate and revise. Student worksheets 

developed are tested to 33 students of class XI IPA 2 SMA Negeri 1 Simpang Empat in the academic 

year of  2016/2017. The instruments in this study were in the form of validity sheet, student response 

questionnaires, cognitive learning test (THB), observation sheet of scientific attitude and the student's 

worksheets developed. 

The validity of the worksheet is measured through the validation sheet [16]. The formula and table 

of validity categorization [17] are as follows. 

 

𝐼𝑛𝑠𝑡𝑟𝑢𝑚𝑒𝑛𝑡 𝑉𝑎𝑙𝑖𝑑𝑖𝑡𝑦 =
obtained score

maximum score
× 100%   (1)  

Table 1. Worksheet Validity Categorization 

No Interval Category 

1 85,01% - 100,00% Absolutely  valid, or can be used without revision 

2 70,01% - 85,00% Valid, or can be used with minor revision 

3 50,01% - 70,00% Less valid, or should not be used because need major revision 

4 01,00 % - 50,00% Not valid, or cannot be used 

 

The practicality of the student worksheets is measured through student response questionnaire that 

consists of aspects of convenience of use, benefits, and efficiency of learning time [18]. The practicality 

category of student activity [19] sheet can be seen in Table 2. 

 
Table 2. The practicality category of student worksheets 

No Interval Category 

1 𝑋 > 3,25 Very practical 

2 2,50 < 𝑋 ≤ 3,25 Practical 

3 1,75 < 𝑋 ≤ 2,50 Less practical 

4 𝑋 ≤ 1,75 Not practical 

 

The effectiveness of the student worksheets developed based on students learning outcomes [20] are 

calculated using N-Gain [21]. The N-gain equation [22] is as follows. 

〈𝑔〉 =
%〈𝑆𝑓〉−%〈𝑆𝑖〉

100−%〈𝑆𝑖〉
  (2) 

Note: 

< 𝑔 > = Score gain 
〈𝑆𝑓〉     = result score of posttest 

〈𝑆𝑖〉     = result score of prettest 

 

The results obtained from equations above are matched using the categories listed in the following table. 
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Table 3. Gain Score Category 

Result Category 

〈𝒈〉 ≥ 𝟎, 𝟕 High 

𝟎, 𝟑 ≤ 〈𝒈〉 < 𝟎, 𝟕 Medium 

〈𝒈〉 < 𝟎, 𝟑 Low 

 

The achievement of scientific process skills when students answer the worksheets can be seen from 

the percentage of students who achieve the score of ≥ 75. Overall achievement of scientific attitude 

should at least in the good category with the percentage of mastery reach > 70%. 

11. Results and Discussion 

The product obtained in this research is in a form of students worksheet integrated Local Wisdom to 

Train Scientific Process Skills and Scientific Attitude. The student worksheets developed to contain the 

title, study guide, basic competence, learning objectives, supporting information in the form of the local 

wisdom of South Kalimantan, task or step, and evaluation. 

The student's worksheets developed contain five static fluid experiments namely hydrostatic 

pressure, Pascal law, Archimedes law, surface tension, and viscosity of liquids. Three of the five 

experiments are associated with local wisdom; such as the application of ulin or galam wood as the 

foundation of stage houses, lanting houses, and alabio duck farms that utilize the swamp. The use of 

ulin or galam wood will be associated with hydrostatic pressure material. The lanting house will be 

associated with the law of Archimedes. Alabio ducks will be associated with surface tension material.  

Banjarmasin as the capital of south kalimantan province is known as the city of a thousand rivers. 

The role of the river has been formed long ago through the growth of occupancy in along river banks or 

watery areas in Banjarmasin. System application building structures of poles that use local building 

materials such as ironwood and galam wood shows a natural adaptation of the use of local building 

materials that are aligned with a watery environment. Galam wood and ironwood will match the swamp 

and well used for stilt buffer houses that are found in many swamp areas or for siring in an aqueous area. 

Ulin wood is also called iron wood because the wood is very hard and heavy. Durability and strength 

go inside the first class or the best quality class, so it is not easily decayed either on land or in water. 

Ulin wood has a very high strength and resistance to changes in humidity, temperature, and water so as 

to withstand hydrostatic pressures from the water. 

Lanting House is one type of traditional house in South Kalimantan. It has a floating foundation in 

the water which consists of bamboo-bamboo arranged and tied to each other The existence of the house 

lanting became one of the evidence of the attitude of society, especially the people of South Kalimantan 

to environmental conditions. South Kalimantan has many wide rivers forcing the surrounding 

community to create a set of local wisdom, how to live in harmony with nature. 

One form of environmental empowerment of wetlands is to use it for farming. One of them is Alabio 

duck farms that are located in Hulu Sungai Utara District in Alabio and the surrounding areas. 

Local wisdom in the student worksheets serves as  authentic problem as the students formulate 

problems that are then solved through the process of investigation using the scientific method. In 

addition, the existence of practical activities in the learning process is expected to train the science 

process skills and scientific attitude of students. 

3.1 Validity Result of Student Worksheets 

The validity of the student worksheets is measured through the validation sheet. The worksheets validity 

results can be seen in Table 4. 
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Table 4. Validity Result of Student Worksheet 

Aspects of the Assessment Mean Category 

Worksheet Format 3,38 Very Good 

Language 3,00 Good 

Worksheet Content 3,58 Very Good 

Didactic 3,17 Good 

Consturction 3,22 Good 

Technical 3,50 Very Good 

Overall mean 3,35 Very Good 

Validity 83,85% Valid 

 

Table 4 shows that the validity of the student worksheets developed is categorized as valid. The 

results of the validity indicate that the student worksheets are well developed. Good student worksheet 

must meet didactic, construction, and technical. This is in accordance with the theory that a good student 

worksheet must meet the 3 requirements [23]. In addition, the student worksheets developed can be used 

to train scientific process skill and scientific attitudes.  

3.2 Practicality of Student Worksheets  

The practicality of student worksheets is measured through student response questionnaire. The result 

of the practical analysis is as follows. 

 

Table 5. Practicality Analysis Result of Student Worksheets 

Aspect Mean Category 

Convenience of usage 3,35 Very Good 

Benefit 3,40 Very Good 

Learning Time efficiency 3,25 Good 

Overall Mean 3,33 Very Practical 

 

Practicality indicate the level of ease of a product that was developed for use [24]. Based on the table 

above, it can be seen that the practicality of student worksheet used during the learning process is 

categorized very practical. This indicates that the developed student worksheet is very easy to use by 

students. this is consistent with the theory that the objectives of the student worksheet  is a presenting 

teaching materials to facilitate students interact with the learning materials [3]. 

The student worksheets developed are easy to use because of the Working Procedures contained in 

the worksheets are structured systematically and using the Indonesia language which is easily 

understood by the students. The developed student worksheets contain the analytical questions to assist 

the students in analyzing the data. The worksheets developed are also able to train scientific process 

skills and scientific attitude and also the learning process can be completed on time. In addition, the 

developed student worksheets can train students' independence [25]. 

3.3 Effectiveness of student worksheets 

The effectiveness of the student worksheets is measured through the students' learning result test. The 

result of the effectiveness of the student worksheets developed can be seen in Table 6 below. 

 

Table 6. The Effectiveness of the Student Worksheets 

Mean of Pretest Mean of Posttest 〈𝒈〉 Category 

12,50 81,28 0,78 High 
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Based on Table 6, it can be seen that the effectiveness of Student Worksheets developed is in the 

high category. This indicates that the worksheets used during the learning process are effective. Effective 

learning process shows that learning objectives can be achieved optimally [17]. The student worksheets 

can help students learn directionally and help students gain material reinforcement [26]. This is 

consistent with the theory that the objectives of the student worksheet  the objectives of the worksheets 

is presenting tasks that assist students in improving the mastery of the material provided [3]. 

Student worksheets that integrate with local wisdom make students interested in learning and 

learning become more meaningful. This is in accordance with [6] opinion that local wisdom-based 

education teaches students to be close to concrete situations encountered in their surrounding 

environment. 

This is supported by [27], [28]  research results which show that learning with nuanced local wisdom 

positively influences students learning outcomes. In addition, guided student-based worksheets are 

effective in improving students learning outcomes [12] and [29]. It is also supported that using the 

discovery learning is considered to increase students’ success [30]. 

3.4 Achievement of scientific process skills 

The achievement of the science process skill is defined as the value of the student's acquisition results 

when answering the hypothesis formulas, the identification, and definitions of the operational variables, 

the analytical questions, and the conclusions found on the worksheets. The results of the scientific 

process skills achievement can be seen in the table below. 

 

Table 7. Achievement of Students’ Scientific Process Skills 

No Scientific Process Skills Mean of Completeness (%)  Category 

1 Formulating Hypothesis 83.33 Very Good 

2 Identifying Variables 89.39 Very Good 

3 Defining Variables 70.45 Good 

4 Analyzing 80.30 Good 

5 Drawing Conclusion 75.76 Good 

 Mean 79.85 Good 

 

The average percentage of the completeness of the scientific process skills as a whole is categorized 

as good. This indicates that the developed student worksheets can train scientific process skills process 

well. This is supported by the activity procedures in the worksheets that are structured based on the 

scientific method. Moreover, the guided discovery or inquiry learning used can train students' scientific 

process skills [11,31]. In addition, the integration of local wisdom in the learning process strongly 

supports the development of student process skills [32]. 

3.5 Achievement of Scientific Attitude 

The use of student worksheet  integrating local wisdom as an authentic problem or contextual 

learning is expected to elicit students' curiosity. the use of LKS integrating local wisdom as an authentic 

problem or contextual learning is expected to elicit students' curiosity. the problem-solving process 

through group investigation activities is expected to train students' cooperation and appreciate the data 

obtained from the activity.  The attainment of a scientific attitude is defined as the result of attainment 

scientific values (cooperate, curiosity, and respect for data or facts) obtained by students through two 

observers of scientific attitudes using scientific observation sheets.The results of the scientific process 

skills achievement can be seen in Table 8 below. 

 

  



 
 

48 
 

Table 8. Achievement Result of Students’ Scientific Attitude 

No Aspect of Scientific Attitudes Mean of Completeness Category 

1 Curiosity 3.71 Very Good 

2 Teamwork 3.83 Very Good 

3 Appreciation of data/facts 3.67 Very Good 

 Mean 3.73 Very Good 

 

This result indicates that student worksheets developed are able to train students' scientific attitude 

very well. This is supported by the learning process through the practicum method. As stated by [33] 

and [10] that learning by practicum can develop students' scientific attitude during the learning process. 

The achievement of scientific attitude is in the very good category because students are very 

enthusiastic in carrying out experiments or observation to solve the problem by reading local wisdom/ 

material introduction contained in the student worksheet. The student worksheet integrated local wisdom 

make students have a high curiosity, teamwork, and use data/ facts obtained to solve a problem or answer 

the problem formulation. The application of discovery model affect the positive attitude of students[34]. 

Besides that students' attitudes can be strengthened through the use of local wisdom as a learning 

resource [35]. It is also supported by [36] that the Inquiry-Based model based on Local Wisdom 

influences the character of the students. 

12. Conclusion 

Based on the results of product development and testing, it can be concluded that the student worksheets 

integrated local wisdom to train the scientific process skills and scientific attitude are feasible to be used 

in the learning process. This is supported by (1) The validity of student worksheets developed are 

categorized valid, (2) The practicality of student worksheet developed are categorized very practical, 

(3) The effectiveness of student worksheet is categorized high, (4) The achievement of students’ 

scientific process skills are categorized good, and (5) The achievement of students' scientific attitude is 

categorized very good. 

The suggestions given by the researchers are as follows: 1) For the schools, the lesson should be 

integrated with local wisdom so that students know the local wisdom in their area, especially the local 

wisdom of South Kalimantan,  2) For the teachers, guided discovery learning model should be applied 

so that students are more active in the learning process, 3) For the students, the developed worksheets 

can be utilized by students to train the science process skills and scientific attitude, and 4) For future 

researchers, the result of the development of this worksheets can be used as the reference material to 

help the development of similar research. 
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Abstract. The profile of the science education problem in West Sumatera and surroundings is 

reported in this paper. The purpose of this work is to investigate the various problems in science 

education in West Sumatera and its surroundings. Descriptive research method is used in the 

research. An addition, closed and open questionnaire instrument is applied in data collecting. 

The certified and non-certified teachers are selected as respondents using accidental and 

snowball sampling technique. The descriptive statistic and qualitative technique are performed 

in data analysis. Based on the investigated data, the main problems in science education in West 

Sumatera are (1) teacher (quality, uneven distribution and teaching load), (2) curriculum 

(amendment and implementation), (3) students (interest and learning creativity), (4) managerial 

(headmaster and leadership), (5) parents (parent or family care), (6) government (government 

polices), (7) community environment (lack of support), (8) infrastructure and facilities (uneven 

of building, laboratories, libraries, and other facilities), (9) problems of UN application as 

determinant of graduation, and (10) problem of teacher’s teaching burden  post-certification. 

These findings show the science education problems in West Sumatera need to be follow up for 

improvement the education quality, especially in science education. 

Introduction 

Many problems faced in the implementation of education. The problem is the cause of hampering the 

achievement of educational goals. Problems in education can be viewed from various aspects, because 

education should cover many aspects. From the results of on-the-spot monitoring on the ground are 

aspects of teachers, curriculum, learners, management, parents, government, environment and society, 

facilities and infrastructure, National Exam implementation, and teacher teaching hours. 

The teacher's problem is related to the excess hours of compulsory teaching of professional teachers, 

which is 24 hours. Based on the author's discussion with the principal of SMA Negeri 2 Padang, Drs. 

Habibul Fuadi, M.M. February 12, 2013 revealed that many problems arise as an excess of teacher 

certification (consequence as a professional teacher), especially related to the burden of teaching 24-

hour teachers, including: 1. teachers who do not teach as much as 24 hours, 2. teachers honorarium is 

not threatened there is work again, since it has been taken over by professional teachers, and 3. many 

certified teachers are frustrated because of the difficulty of meeting the mandatory teaching hours.[1][2] 

More information was obtained in the field from Yenny Martha, Chemistry Teacher of SMA Negeri 

1 Sawahlunto on February 12, 2013 and repeated again in 2016 at FMIPA UNP. The results of the 

interview revealed some facts and problems as follows: 1. Most teachers should look for additional 
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teaching hours to other schools for 24 hours, even have to teach in some schools, 2. The relationship 

between teachers who teach on the same subjects become harmonious because of the competition for 

teaching hours, 3. Teachers who teach 24 hours no longer have time and energy to make good learning 

preparations 4. Non-government schools benefit greatly from teachers of government schools teaching 

in their schools without paid (free), 5. Contract teachers are threatened with not working or their teaching 

hours will be lost, 6. The prospective teachers (graduates) from the Education Institute for Education 

Personnel are anxious, they will lose or lack of employment [3][4].  

Another problem of teachers is the quality of professional teachers. While it cannot be denied that 

teacher professionalism is an issue that continues to grow and become a challenge of future education 

[5]. The facts on the ground about professional teachers (teachers passing certification) are not in line 

with the expectations of professional teacher standards. Professional teachers are teachers who master 

the science of teaching or experts in the field, mastering the science of learning strategies and insights 

of education and teacher, have the skills to teach, always develop self-potential (lifelong learning) and 

become role models for learners. To become a professional teacher is largely determined by the quality 

of the teacher itself. Work as a teacher is a profession that requires special abilities and knowledge in a 

particular field of study [6]. Meanwhile, the quality of a teacher is determined by many factors, including 

the faith and devotion of teachers, teacher knowledge, teacher's personality, teacher skills, teacher social 

relations, teacher motivation, self-development skills, caring, responsibility and so on. In other words, 

there is a very close relationship between professionalism and teacher quality [7][8][9][10]. Then, 

according to Law No. 14 in 2005 on teachers and lecturers formulated about the competence of 

professional teachers. In article 10, paragraph 1 stated, "teacher competence includes: 1. Pedagogic 

competence, 2. Personality competence, 3. Social competence, and 4. Professional competence [11]. 

The competencies that must exist in professional teachers according to Mareike [12] are knowledge of 

the content of the material and the way of teaching, confidence, work motivation, and self-regulation. 

Yusuf [13] explains that a professional teacher is one who is able to discipline, organize, motivate, 

administer, advise, provide solutions and guide. 

Teachers as educators are the presenter and supplier of knowledge, role models and skills trainers. 

As a reseller of science, teachers must have a wide and profound knowledge far beyond the needs of his 

students. Teachers must have a love of science, be objective towards science and like to conduct careful 

investigation. For example, teachers should be able to set an example of how a behavior is properly 

categorized, in activities and actions. As a trainer, teachers should be able to make learners skilled in 

the various processes needed in their life [14][15][16]. 

Problems in science education generally include: 1. Inadequate competent science teachers, not yet 

able to demonstrate the process of science in classroom learning (especially in primary). 2. Pre-service 

training of teachers and in-service training is top-down model so that it does not meet the needs of 

teachers with diverse capabilities and backgrounds. Pre-service training of teachers is a teacher's 

education given to everyone in order to prepare them to teach at every level of education while 

graduating, and in-service training is an education to be a teacher to people who basically have no 

teacher qualifications [17]. 3. Assessment of the teacher is still on the assessment of knowledge learning 

outcomes, while the affective and psychomotor aspects are ignored. 4. Low performance of teachers, 

due to inadequate laboratory factors, limited ability of teachers and equipment limitations. 5. The 

curriculum focuses on theoretical science. 6. Very large curriculum content [18]. The problems 

mentioned above are still partial and not comprehensive, no mapping can be presented as the main 

problem profile of science education in western Sumatra and its surroundings. With this research can be 

disclosed various major problems in science education. The purpose of this study is to disclose various 

forms of problems in science education in West Sumatra and surrounding areas. 
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Method  

This type of research is descriptive research. The research findings described are the profile of science 

education problems in West Sumatra and surrounding areas. The study population includes teachers 

who have educator certificate, teacher without educator certificate, honorarium teacher and prospective 

teacher. The sample is part of a population member that is considered representative. There are two 

sampling techniques used, namely incidental and purposive sampling techniques [19][20][21][22]. The 

incidental technique is carried out for sampling of professional teachers, non-professional teachers, 

honor teachers, and science teachers who attend the Lecture Leadership Elementary Education, as well 

as post-graduate students of Biological Education UNP in early 2014 and 2015. The purposive technique 

is undertaken to take any suitable sample characteristic. With this technique then the number of samples 

collected is 143 people, with details: 

Science teacher in Junior High School (40) 

Science teacher in Senior High School (40) 

Teacher in Vocational High School (10) 

Non-certification teacher and honorary teacher (20) 

Postgraduate students in Biology Education (33) 

 

The instrument used is a closed questionnaire (in the form of Likert scale) and an open questionnaire 

in the form of contents or descriptions. Before the questionnaire was used it was validated by education 

experts. Data analysis techniques used are quantitative techniques (in the form of descriptive statistics), 

and qualitative techniques (in the form of description / narration in the form of words and sentences). 

Result 

Result 

After analyzing the research data, the results obtained as shown in Table 1. 

 

Table 1. Profiles of Major Educational Science Issues at Schools in West Sumatera and Surrounding 

(143 respondents) 

No Problems that was found Frequency Percentage 

1 Problems from the teacher aspects 88.73 62, 05 

2 Problems from the curriculum aspects 116,36 81,37 

3 Problems from the student aspects 121,96 85,29 

4 Problems from the managerial aspects 119,15 83,32 

5 Problem from the parent/family aspects 122,81 85,88 

6 Problem from the Goverment aspects 102,31 71,55 

7 Problem from the environment/community 

aspect 

112,71 78,82 

8 Problem from the infrastructure, facilities 

and learning facilities aspects 

128,97 90,19 

9 Problem from the application of UN as a 

determinant of graduation aspects 

120,25 84,09 

10 Problem from the burden of teaching the 

teacher post aspects 

127,33 89,04 
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When considered carefully Table 1 shows ten dominant problems occurring in the field. The most 

dominant problem according to the assessment of the teachers or non-teachers is the problem of facilities 

and infrastructure, followed by the problem of teachers' burden of post-certification teachers, parents, 

learners, national exam as determinants of graduation, management, curriculum, environment, 

government and teachers. Basically, all the problems that have been revealed are the main issues that 

should be the attention of the authorities. 

Discussion 

Problems in terms of aspects of teachers include: 1. Teacher learning strategies are less precise, less 

varied. 2. Teacher teaching style does not please learners. 3. Teacher affection cannot be followed. 4. 

The implementation of teacher's duties (as teachers, educators and trainers) is not yet optimal. 5. 

Teachers' ability to determine and present essential material is relatively poor. 6. Performance of 

teachers in implementing learning is still relatively less. 7. Duties that are too dense for students. 8. Only 

rely on student worksheets sold by certain publishers (student worksheets should be made by the 

teachers themselves). 9. Lack of applying discipline to students, and 10. Science presented theoretically, 

not yet use the laboratory optimally. The issues expressed are closely related to the issue of teacher 

professionalism that needs to be improved. In line with the professional problem of this teacher, Rivai 

and Murni [23] stated that the current teacher problem is the input that goes to the Education Institute 

of Education Personnel is low. The action that must be implemented in order for qualified teachers is to 

improve the quality of their learning process, increase teacher salary, evaluate the teacher profession 

periodically, develop teacher career, tighten the selection of prospective teachers, and only qualified 

Teacher Education Personnel authorized to produce teachers. One solution that can be given is to use 

cooperative learning model, because cooperative learning model can improve student academic 

achievement and support the formation of interactive learning experience [24]. Teacher career 

development is carried out with trainings. At present, what is important to note for teachers is the 

increased use of technology to support the learning process such as mobile devices. It has been proven 

that the role of mobile devices can be an option in creating the flexibility of the learning process [25]. 

Teachers who have passed the certification are called professional teachers. Professionals are experts 

in their field who have received special education or training for their work. In the field of education, 

professionals are formed through basic education, secondary education and higher education. The 

meaning of the profession of teachers and professional teachers needs to be well understood. To 

understand professionally profoundly it is important first to understand the concept of the profession 

[26][27][28][29], especially familiar with the characteristics of the profession. The characteristics of a 

profession include: 1. Having a special skill. 2. It is a vocation of life. 3. Have standard theories. 4. 

Devote yourself to society and not just to yourself. 5. Comes with applicative diagnostic and competency 

skills. 6. Have autonomy in carrying out its work. 7. Have a code of ethics. 8. Having a clear client. 9. 

Have a strong professional organization. 10. Have a relationship with the profession in other fields 

[30][31]. 

Problems in terms of curriculum aspects include: 1. Comprehensive and extensive curriculum content 

that requires teachers to pursue curriculum targets. 2. Implementation tends to be cognitive-oriented and 

low-level cognitive tendencies. 3. Teachers can not apply various learning models because of the many 

material. 4. Evaluation tends to be dominated by the cognitive domain. 5. No synchronous planning, 

implementation and evaluation of learning. 6. The curriculum is poorly understood and improperly 

implemented by teachers. The change of curriculum is not based on an in-depth evaluation of the 

previous curriculum. Tend to happen every change of government also followed curriculum change. 

Tend also the new curriculum can not be understood teacher well so can not also run well. The main 

problem of this curriculum is that the material is too dense to be content-oriented and cognitively 

prioritized. Yulaelawati [32] states that the content of science curriculum in Indonesia is more extensive 

than other countries. Regarding the issue of this curriculum, Hasibuan [33] states that the competency-
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based curriculum is an effort to develop a competency-oriented curriculum rather than content. It is 

realized that content-oriented curriculum tends to be dense and prefers cognitive aspects, thus 

encouraging teachers to process "how to know and what should be to know". Therefore, teachers focus 

more on mastery of theory than attitude and skill. Meanwhile, the competency-based curriculum leads 

to the development of learners 'abilities in "what to do and how to do" so that teachers do not think too 

much about material, but must materialize, emphasize essential material and put more emphasis on the 

development of learners' abilities holistically. 

Problems reviewed from the aspect of learners include: 1. Reading interest is relatively low. 2. 

Learning motivation is relatively low. 3. The reasoning power is relatively low. 4. Independence less 

learning. 5. Do not have a learning strategy that is telling. 6. Not very good at using time effectively. 7. 

Not yet good at utilizing the optimal learning resources. 8. Asking activity is relatively low. 9. Do not 

believe in studying in school if they do not follow lessons elsewhere. The problem posed is a problem 

that comes from the students themselves, namely the ability to manage time and learning facilities. This 

is known as self-regulated learning (SRL). SRL can affect student motivation and student motivation 

can influence learning achievement [34]. Students' reading interest can be enhanced by fostering 

individual interest, fostering situational interest, choosing reading reading readings and using interesting 

learning strategies [35]. The students' problems expressed above will be very disadvantageous for the 

younger generation even for the future of the nation, a solution must be sought. All the problems 

mentioned above must be attempted by the teacher, the parent to train them to solve the problem of self-

study, and the government must facilitate it. All of the above mentioned problems are closely related to 

students' ability to science. Reading interest and students' ability to read are influenced by many factors, 

one of which is a supportive home atmosphere [36]. Lufri and Latisma [37] state that learning of 

mathematics and natural science is a big problem not only in the village but also in the big cities. Many 

educational institutions say that learners have difficulty learning Mathematics and natural science 

because it is not all they love Mathematics and natural science. Supposedly, students who are not 

talented mathematics and natural sciences are directed at the social sciences. 

Problems in terms of managerial aspects include: 1. Lack of leadership attention to the facilities and 

infrastructure of science. 2. Difficult to request procurement of equipment and materials for the 

laboratory. 3. Teacher training is not evenly distributed. 4. School policies are influenced by bureaucratic 

interests that often do not meet the needs. 5. There is no application of reward and punishment for 

teachers. 6. There is no responsibility of teachers who have attended training to share or apply the 

knowledge they get. This managerial problem is closely related to leadership and leadership 

commitment. Unesco Science Report [38] reveals that there are eleven important issues in science 

education policy, out of these eleven issues teachers are the most highlighted aspect. Teachers are a key 

factor in science learning, but it does not mean teachers are the only decisive factor but managerial 

aspect is also very important because teacher performance is closely related to leadership performance. 

Problems reviewed from the aspect of government include: 1. Less optimal government attention in 

the procurement of facilities and infrastructure. 2. Less than optimal government attention in the 

procurement of libraries. 3. There is a lot of government intervention on education policy. 4. Inadequate 

government policy on professional teachers. Governments should use priority-scale policies, education 

programs are organized according to their urgency or based on needs so that the education budget can 

be used effectively and efficiently. For examples the very urgent thing in science education is the 

laboratory. Apparently most public schools in Indonesia still do not have a laboratory building. Based 

on Ministry of National Education data [39] it is known that 68.45% of SMA Negeri in Indonesia do 

not have a laboratory. 

Problems in terms of parent / family include: 1. Parent busyness and parent education is less 

supportive. 2. Less provides learning facilities, such as study rooms and books. 3. Less able to guide 

children doing homework at home. 4. Lack of parents monitor the activities of everyday children 

because busy. 5. Lack of parental discipline to the child. 6. The magnitude of television influence. The 
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parenting of the child in the case of television viewing can significantly affect the attitudes formed in 

the child, such as an aggressive attitude [40]. The bad effects of watching television without parental 

supervision include crime, aggressive habits, obesity, low immunity, and decreased performance at 

school [41]. The role of parents also greatly determines the success of students. Lufri and Latisma [42] 

state that in the new paradigm everyone (parents, principals, teachers and the community) jointly asks 

questions about "what can all of us together do to educate all children well." This question indicates that 

parents should be actively involved in the education of the child. Parents' participation in monitoring 

children's educational attainment levels can improve learning effectiveness [43]. One such form of 

participation is to create a literacy-based home atmosphere [44]. This role is strongly supported by the 

level of parent education. Parental education level will affect the level of student education and type of 

work in the future [45]. 

Problems seen from aspects of the environment / community include: 1. Environment is less 

supportive of creating a conducive learning atmosphere. 2. The influence of television viewing on 

learners. 3. Influence negative impact of technological progress (mobile and internet). 4. Poor 

community to create a learning atmosphere. 5. Students' religious education for junior and senior high 

schools is inadequate while it is urgently needed to determine the type of career they will be living [46]. 

The role of society cannot be ignored in education, as does the role of parents. In other words, 

community support is needed for the educational progress of learners and their success. Then, it can also 

be said that a good community environment will affect both the educators, and vice versa. Mansi [47] 

states that the environment around the learner can support or inhibit the attitude of students' scientific 

creativity. 

Problems reviewed from aspects of facilities and infrastructure include: 1. School buildings that have 

not been standard. 2. Laboratory building that is not yet adequate and not yet standard. 3. Inadequate 

laboratory equipment. 4. Learning media that have not been developed and used optimally. 5. Other 

supporting facilities (libraries, school gardens, etc.) are not adequate. The quality of education is 

determined by the completeness of education facilities and infrastructure. Especially for science 

research, the main problem in infrastructure is the inadequacy of the laboratory [48]. Student satisfaction 

with existing facilities may affect their exam results, although not significantly [49], especially in 

primary level education [50]. 

Problems in terms of aspects of the National Examination as a determinant of graduation include: 1. 

Schools in Indonesia are not ready to accept the National Exam as a determinant of graduation. 2. The 

result cannot be guaranteed purely. 3. Encourage the lies of various parties. 4. The impact of decreased 

learning motivation of students. 5. Impact on the students' respect for the teachers. 6. The impact of 

useless learning methods for students. 7. Impact stress for teachers in carrying out the task. 8. Affects 

the decrease in teacher motivation in learning. Given the large negative impact when the National 

Examination is used as a determinant of graduation, then the teachers suggest the National Exam should 

not be used as a determinant of graduation of learners. In line with the aspirations of these teachers, the 

results of the Lufri [51][52] study indicate that there is a tendency or the majority of teachers to agree 

National Exam should not be the only means of determining the graduation of learners, for several 

reasons, including: 1. National Examination results cannot guaranteed to be pure. 2. The National Exam 

encourages various parties to lie. 3. National Exam causes teachers to become stressed. Teachers think 

the National Examination should be used as a tool of mapping the quality of education, namely to 

determine the strengths and weaknesses of a school or a region. The results will be useful for establishing 

policies for the Government to develop future programs. 

Problems in terms of the burden of teaching professional teacher post-certification include: 1. 

Teachers do not have time to make preparing for the best learning. 2. Cause fatigue which resulted the 

teacher is not optimal to implement learning. 3. The honor teacher loses his job. 4. Some certified 

teachers are frustrated because it is difficult to meet the burden of teaching. 5. The teacher's focus on 

learning in the original school becomes disrupted, 6. The emergence of cases of professional teachers 
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must pay the salary of the honorarium teacher he replaces. 7. Good relationship between teachers 

becomes disturbed. 8. Junior teachers are forced to find another school to cover the burden of teaching. 

9. Professional teachers experience lack of time and energy to learn and make preparations. 10. The 

occurrence of cases, teachers are forced to contribute to certain private schools to meet the burden of 

teaching. 11. There is anxiety of prospective teachers (graduates) from the Education Institute of 

Education Personnel because they will lack of employment [53][54]. From the problems of professional 

teachers above shows that professional teachers have not received serious attention by the government 

is marked by government policy has not been in favor of the fate of professional teachers. Therefore, 

the problems of professional teachers and post-certification excesses should be sought and should be 

addressed. The teacher should still receive a professional allowance in accordance with the available 

expenses even if not meet 24 hours. 

Conclusion 

Based on research data, it can be concluded that there are ten major problems in science education in 

West Sumatra and surrounding areas. These problems are the aspects of teachers (quality, uneven 

distribution and teaching burden), curriculum aspects (change and implementation), learner aspect 

(interest in learning and creativity), managerial aspects (headmaster and leadership), parent aspect 

(parent or family), governmental aspect (government policy), environmental aspects of society (lack of 

support), aspects of facilities and infrastructure (buildings, laboratories, libraries and other facilities), 

aspects of the implementation of the National Examination as a determinant of graduation, and aspects 

of teacher's teaching burden post certification. Based on the findings in this study, the researcher 

suggests that education problems in West Sumatera and surrounding areas need to be followed up by 

the authorities in order to find a solution of the problems in order to improve the quality of education, 

especially in science education in the future. 
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Abstract.Various factors are argued affect the students performance in learning process. The 

students motivation is believed one of these factors that importantly affects their performance. 

This work is directed to elaborate the relationship between the motivation of college students in 

learning analytical geometry with their performance. Sixty students of Department of 

Mathematics at Udayana University were chosen randomly as the respondents of the study. 

Fourteen indicators were selected as students motivation factors and three values (mid-test, final 

test, presentation) for each of students were recorded as students performance. By applying a 

canonical correlation, we found that students motivation were not correlated with their 

performance, from a significant test of canonical coefficient of 0.87. This is because the lecture 

material is solid and the learning time is less long. 

13. Introduction 

The successful of learning Analytical Geometry for undergraduate students is reached if 

students understand the concept of course materials properly and correctly, the learning 

situation is fun, and there is a motivation from the students themselves. This study emphasizes 

that the motivation of self-learning will be associated with the performance of learning in the 

course of Analytical Geometry. Motivation to learn, according to Widiyanto [7], is a mental 

power that encourages the occurrence of learning. Meanwhile, according to Winkel [8], 

learning outcomes is a proof of the success of learning or the ability of a student in doing 

learning activities in accordance with the weight achieved. Based on the above understanding, 

it can be explained that the learning outcome is the level that students have in accepting, 

rejecting and assessing the information obtained in the learning process. 

Motivation to learn is a mental drive that moves and directs human behavior including 

learning behavior. In the motivation contained desire that activates, moves, distributes, and 

directs attitudes and individual behavior Students learn because driven by mental strength 

whereas mental strength is a desire, attention, will or ideals [3]. Interesting learning atmosphere 
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also became a supporter of the increasing success of student learning by applying interesting 

learning methods. In this study learning is carried out with two stages of the first stage with 

classical learning while the second stage with the method of learning problem solving and 

demonstration. 

Problem solving learning method is not just a teaching method but also one of thinking 

method, because problem solving can use other methods, from searching data until draw 

conclusion[4]. In addition, the method of demonstration learning Nana Sudjana [4] states that 

demonstration is very effective teaching method, because it helps the students to find answers 

with their own efforts based on facts (data) is true. This demonstration is a teaching method 

that shows how the process of occurrence, so we see that this method complements other 

teaching methods in an effort to provide clarity about the subject matter being taught, for 

example, demonstrating the truth of Archimedes’ law. 

During the course of the study the researchers also disseminated questionnaires about 

students’ motivation for fourteen item question, i.e. variable of motivation consists of six 

indicators, it has been done analytical test with factor analysis consisting of desire and desire 

succeed (X1); in learning (X2); Future expectations and aspirations (X3); Award in learning 

(X4); Interesting activities in learning (X5). While the Performance variable consists of three 

indicators, namely; Exam middle Semester (Y1); Final Exam Semester (Y2); and Practicum 

(Y3). 

The relationship between students’ learning motivation and their performance are resolved 

by the canonical correlation analysis. Correlation technique is an analytical technique that is 

included in one of the measurement techniques associations (measures of association). An 

association measurement is a general term that leads to a group of techniques in the statistics 

used to measure the strength of the linear relationship between two variables or between several 

variables. One aspect of association analysis is to decide whether the observed sample data 

provides sufficient evidence to conclude that the variables in the sample originating population 

are interrelated or related [1]. Canonical correlation analysis can accommodate non-distributed 

indicator data. Nevertheless data with normal distribution would be better. The normal 

multivariate tests the significance of each canonical function. To test the normal statistics can 

be done by using the Chi-Square plot. The assumption of homoscedasticity is also required in 

canonical correlations, as well as multicolinearity. It is hoped that there is no multicolinearity 

among the indicator group members, either dependent indicator or independent indicator. If this 

assumption is not met it will decrease the correlation between indicators. The linearity 

assumption is the state in which the relationship between the dependent indicator and the 

independent indicator is linear. This assumption affects two aspects of a canonical correlation 

result. First, the correlation coefficient between two indicators is considered linear, if the 

relationship is not linear, then one or both indicators must be transformed. Second, canonical 
correlations have a linear relationship between variate. If variate is not linearly related, then the 

relationship can not be solved by a canonical correlation [2]. 
14. Methods 
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The research method used is adopted survey method where the data are obtained directly from 

students who take the courses of analytic geometry. The number of students who follow the 

lectures of analytic geometry there are 60 students. The sample is a student of mathematics of 

Faculty of Mathematics and Natural Sciences Udayana University for academic year 2017. The 

sampling technique used in this research is purposive sampling. According to Riduwan [5], 

purposive sampling is used if the researcher has certain considerations in sampling for a 

particular purpose. This research consists of two groups of variables: First; Motivation with the 

indicator that is, desire and desire succeed (X1); encouragement and learning needs (X2); future 

expectations and aspirations (X3); award in learning (X4); and interesting activities in learning 

(X5). The whole question of motivation is there are fourteen question items on the questionnaire 

sheet. Second, Performance variables there are three variables, namely; mid test score (Y1); 

Final test score (Y2); and Practicum (Y3).  

 

This research is done by following steps: 

 (The first step); Record the increase of student value based on Benchmark Reference 

Assessment (PAP)  

(Step Two); Testing the effectiveness of learning methods by comparing the implementation of 

the first stage of learning is a midterm exam that applies classical learning methods with a 

second learning that applies problem solving and demonstration learning methods. Statistical 

analysis techniques with t test two sample paired is used to test the student scores at stage one 

and stage two. The hypotheses tested were: 

 

Ho: μ> 65 

There is an increase / influence of learning method Problem solving and Demonstration. 

H1: μ = 65 

No improvement / influence of learning method Problem solving and Demonstration. 

 

Ho will be accepted if the t-value is greater than the value of t-table with α = 0.05 and Ho is 

rejected otherwise [6]. The research method used type of classroom action research And 

descriptive, while for the effectiveness of learning using t test two paired samples. 

 

(Third step); Analyzing the relationship between student learning motivation indicators and 

performance Student learning outcomes; 

(Fourth Step); Analyzing the relationship of students' learning motivation variables and 

performance variables Students' learning outcomes are resolved by Canonical Correlation 

analysis and SPSS Statistics 22. The following is a table of students' motivational relationships 

with student learning success; 
 

Table 1. Relationship Motivation And Performance of student learning success. 

Motiva

tion to 

Desire and desire succeed (X1);  

3,4,5,8 

correlation 

canonic 

Perform

ance of 
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learn 

 

Encauragement and learning needs 

(X2);2,7,14 

 

 

 

 

 

 

Test 

significan 

successfu

l 

learning 

 

Middle 

semester exam 

(Y1) 

Future expectations and ideals 

(X3);6,9,12 

 

Final exam 

semester (Y2) Award in learning (X4);11 

Interesting activities in learning 

(X5);10,13 

 

Practicum (Y3) 

A conducive learning environment 

(X6);1 
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Conducting activities Teaching and learning 

process in the course of analytical geometry 

with problem solving and demonstration 

methods. 

Conducting activities Teaching and learning 

process in the course of analytical geometry 

with problem solving and deonstration 

methods. 

analysis of method effectiveness data (paired 

t test) and conducting canonical correlation 

test analysis 

kuisoner spread about student's learning 

motivation to learning performance 

Expected results are; effectiveness methods 

and there is a significant relationship 

between learning motivation and learning 

performance. 

yes 

No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Figure 1. The steps of action research activity flow diagram 
 

15. Results and Discussion 

During the course of Analytical Geometry course This is done by stage one in the classical and 

the second stage with three methods: discussion method, problem solving method and 

demonstration method get the result that there is an increase of 17.12% based on Benchmark 

Reference Assessment (PAP), can be seen on table 2 below; 

 

Tabel 2. Percentage of the improvement of students’ performance on Analytical Geometri. 

Students Test 1 Test 2 
Increasing 

% 
Students Test 1 Test 2 

Increasing 

% 

1 0.833102 0.834118 0.03225806 31 0.833102 0.874479 0.07692308 
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2 0.846987 0.834118 0.01612903 32 1.110803 1.143549 0.05882353 

3 1.207998 1.18391 0.01136364 33 0.833102 0.834118 0.03225806 

4 1.110803 0.941746 -0.14285714 34 0.833102 0.834118 0.03225806 

5 1.138573 1.210817 0.08888889 35 0.846987 0.834118 0.01612903 

6 1.138573 1.210817 0.08888889 36 1.083032 1.076281 0.025 

7 0.971952 0.9552 0.01408451 37 0.971952 0.941746 0 

8 0.874757 0.807211 -0.05 38 1.110803 1.103188 0.02439024 

9 0.971952 0.9552 0.01408451 39 0.944182 0.941746 0.02857143 

10 1.249653 1.210817 0 40 0.805332 0.807211 0.03333333 

11 1.041377 1.062828 0.05063291 41 1.069147 1.049374 0.01282051 

12 1.110803 1.103188 0.02439024 42 1.110803 0.968653 -0.11111111 

13 0.971952 0.941746 0 43 0.902527 1.009014 0.13333333 

14 1.041377 1.143549 0.11764706 44 0.999722 1.009014 0.04 

15 0.833102 0.834118 0.03225806 45 1.110803 1.157003 0.06976744 

16 0.860872 0.807211 -0.03333333 46 1.110803 1.089735 0.01234568 

17 1.110803 0.941746 -0.14285714 47 0.694252 0.807211 0.16666667 

18 0.971952 0.874479 -0.07692308 48 0.971952 0.9552 0.01408451 

19 1.249653 1.318445 0.08163265 49 0.985837 0.982107 0.02739726 

20 0.971952 0.968653 0.02777778 50 0.999722 0.982107 0.01369863 

21 0.971952 0.874479 -0.07692308 51 0.999722 1.009014 0.04 

22 1.110803 1.143549 0.05882353 52 1.013607 0.99556 0.01351351 

23 1.110803 1.143549 0.05882353 53 1.041377 1.062828 0.05063291 

24 0.971952 1.062828 0.11392405 54 1.041377 1.049374 0.03846154 

25 0.833102 0.834118 0.03225806 55 0.971952 0.968653 0.02777778 

26 1.110803 1.143549 0.05882353 56 1.110803 1.210817 0.11111111 

27 1.180228 1.210817 0.05555556 57 1.138573 1.18391 0.06818182 

28 0.971952 1.062828 0.11392405 58 0.999722 0.982107 0.01369863 

29 0.944182 0.834118 -0.09677419 59 0.971952 0.941746 0 

30 0.971952 0.941746 0 60 0.694252 0.807211 0.16666667 

Performance Improvement Successful Learning from stage 1 to stage 2 with R-Sq of 79.6%. 

 

For the effectiveness of the method to obtain the result that reject Ho means that the three 

effective methods are implemented with p value 0,000 <0.05, and the data is normally 

distributed. Here are the results of the effectiveness test of learning methods. 

Here is the plot of normality data as shown below, 
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Figure 1. Normal of student data on Analytical Geometry course 

 

 

In Figure 1 shows that the data spread normally, visible in the normal line. This is due to the value 

of each diverse student. 

Grouping of variables into sub grouping Motivation, so obtained value or relationship between 

Motivation with learning performance Students who take courses Analytical Geometry, The 

results of canonical correlation analysis can be seen in table 3 below. 

 

Table 3. Significance Test of Correlation Value Between Composer Factor Learning 

Motivation With Learning Success Performance (KKB). 

The relationship between learning motivation and learning performances Correlation 

Successful Desires                      →      performance of learning success 0,455 

Encouragement Learning            →      performance of learning 

success 
0,352 

Future Expectations                    →      performance of learning 

success 
0,835 

Awards                                       →      performance of learning 

success 
0,103 

Interesting Activities                  →      performance of learning 

success 
0,750 

Conducive Environment            →      performance of learning 

success 
0,910 

Primary data (2017), Analysed; information: →relationship 

 

Relationship between Factor Components Motivation Learning with Performance 

Successful Learning from the students in table 3 obtained that there is no significant 

relationship, meaning that each factor does not provide the relationship between motivation 

with performance in the course of analytic geometry, for example student motivation factor of 

significance value of 0.352 meaning that from the students there is little willingness or 

encouragement to learn by themselves, this is due to busy students in other fields or lazy 
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students learn independently. The environment is not conducive for 0.190 which means home 

study environment that is not possible, such as too noisy or unpleasant. As for the test of 

significance to the variable Motivation as a whole with the Performance of Success Student 

learning is influenced by each factor in the variable motivation, so the results obtained can be 

seen in table 4 below. 

 

Table 4. Relationship Motivation And Performance of student learning success with 

Correlation canonic 

Test Name Value Approx F Hypoth DF Error DF Sig.of F Ket 

Pillais 1.293 0.703 0.42 39.00 0.868 Unsignificant 

Hotellings 2.607 0.600 0.42 29.00 0.936 Unsignificant 

Wilks 0.168 0.655 0.42 33.40 0.903 Unsignificant 

Roys 0.597      

Primary data (2017), Analysed. 

 
The results in Table 4 mean that there is a low correlation between students' learning motivation and 

the success of learning performance which is stated from the significant significant value that is 0.868> 

0.000. The results of the interviews with the students explain that, This is due to the desire to succeed 

the less, the impetus of learning is low, the learning environment is not possible to learn well, students 

do not expect excessive appreciation of analytic geometry, the hope of the future is not good, and this 

activity not interesting done because this subject is considered difficult, another possibility that can 

happen is when students fill kuioser also not concentrate or just fill. As for other things that resulted in 

the relationship between students' learning motivation with the performance of learning achievement in 

the course of Analytical Geometry due to the time of research that is less long and the density of course 

material. 

16. Conclusion 

Relationship between Factor Components Motivation Learning with Performance Success Learning 

from the students obtained that there is no significant relationship, as well as for the overall motivation 

of the Performance of Success Learning expressed with a large significant value of 0.868> 0,000, 

meaning that there is no relationship between motivation to learn students with the performance of their 

success in the course of Analytical Geometry. The result of the research interview to the students, is that 

the desire to obtain maximum learning result is less, the learning impulse is low, the learning 

environment is not possible to learn comfortably either at home, dikost or in class, other possibilities 

that can happen is when students fill kuioser is also not concentrated or just filling, short learning time, 

less long time, and subject matter of many analytical geometry. 
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Abstract. This research was aimed to develop multimedia of cartesian coordinate system that 

was valid, practical, and effective used for grade 7 of deaf students. The research and 

development model refer to 4-D model which consists of define, design, develop, and 

disseminate stages, nevertheless the disseminate stage was not done yet. The developed media 

was judged by media expert, content expert, learning design expert, language expert, teacher as 

user and was tested against a class of 5 students.  The quantitative and qualitative data about 

validity, practicability, and effectiveness of media collected by questionnaire.  The results of the 

data analysis were: 1) the average score of validity was 3.6 of 4.0 (valid) for content aspect, 3.63 

of 4.0 (valid) for the learning design aspect, 3.5 of 4.0 (valid) for the multimedia aspect, and 3.6 

of 4.0 (valid) for language aspect; 2) the percentage score of student response questionnaires 

was 91% (very practical) and for the teachers 92,5% (very practical); and 3) the percentage of 

learning mastery was 100% (perfect). Therefore, it can be concluded that the multimedia is valid, 

practical and effective and is appropriate to be used in cartesian coordinate learning for deaf 

student grade 7. 

17. Introduction 

Mathematics is considered a subject that is not easy for students in general. This is because in 

mathematics lessons there are abstract discussions. The condition has a more complex impact for 

students with hearing impairment.Cartesian coordinate is one of the subjects in the mathematics lesson 

that is the basis of several other subjects, such as line equations, functions, and transformations. 

Cartesian coordinate also has benefits that can be applied in daily life, such as reading a map, facilitate 

in drawing, and in reading a graph or table. So Cartesian coordinate material is seen as one of the 

important material and must be mastered by the students with no exception for deaf students. 

Based on the results of interviews with teachers of mathematics in grade 7 SLB Negeri 1 Buleleng 

obtained information that teaching of mathematics is still much constrained in several aspects.  First, 

indelivering Cartesian coordinate material most of deaf children are difficult to determine the position 

of points on Cartesian plane or diagram, where they are often inverted in positioning the values of the x 
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and y in a coordinate, even in determining the x-axis and y-axis they still confused. In addition, they are 

difficult to visualize Cartesian coordinate if they only look at the images as in textbooks, slides, or drawn 

by teachers on the blackboard because they do not interact or engage directly with the image, this will 

be hamperingthe learning process further. 

Second, in learning activities teachers have used visual media in the form of slide shows created with 

PowerPoint, but the student's learning activities are still passive. It is because the learning process still 

in teacher centered or students are only as receivers. This is in contrast to the learning objectives of 

curriculum of 2013 that has student-centered learning patterns, in which students must be active to seek 

or explore the knowledge for themselves. Third, the variation of multimedia on Cartesian coordinate 

material for children with hearing-impairment is still very limited in number, making it difficult for 

teachers to find the appropriate medium usedin teaching process. 

Last, students with hearing impairment are also still difficult to comprehend the explanation by the 

teacher, this is because the sign language communication used by teachers and students deaf less 

intensive implemented if one teacher must handle more than one student. The lack of vocabularies and 

the difficulty of deaf children to imagine something abstract is also a big factor affecting these problems. 

So often there is miscommunication between teachers and students in the delivery of material which 

resulted in low learning achievement of students deaf. 

One way to overcome that problems as described above is by using multimedia. Multimedia is used 

as an intermediary for every deaf student with teaching materials, so that the learning process that occurs 

will run more active, intensive and more understandable because of direct involvement by students. 

Learning media have a sense of aids on the learning process both inside and outside the classroom to 

help communication and interaction of teachers and students in the learning process [1]. Media learning 

isa tool that serves to explain learning materials that are difficult to explain verbally [2]. So that teaching 

materials will be more easily delivered and explained to children deaf through learning media.The more 

variations of a learning media used then the message or learning materials will be more optimal accepted 

by students [2]. The use of different types of media in the delivery of messages or teaching materials to 

be accepted optimally by students who have different modalities called multimedia. 

Multimedia benefits in learning among others as follows: more interest students, more effective and 

efficient, more practical, and more material is absorbed by students because according to the learning 

modalities [2]. To be able to maximize the benefits of multimedia, users of multimedia should be 

interactive that can be controlled directly by the user or in other words in this multimedia users can press 

the mouse or objects on the screen like buttons or text and cause the program to perform certain 

commands. In the process of learning multimedia users are students [3]. So expected in the use of 

multimedia, students, especially children with deaf are not passive in receiving learning materials. 

Based on the above description it is deemed necessary to create a multimedia in order to facilitate 

the process of learning mathematics, especially on Cartesian. 

18. Methods 

This type of research is development research. The subjects in this research are the experts (lectures in 

Undiksha University and teachers in SLB Negeri 1 Buleleng) and five deaf students in grade 7 SLB 

Negeri 1 Buleleng. And the object is multimedia Cartesian coordinate material for deaf studentsto gain 

validity, practicality, and multimedia effectiveness. The research development model that used is 4-D, 

which consists of four main stages, i.e. define, design, development, and disseminate. In the define stage 

until the development stage products produced in the form of Multimedia Learning Cartesian Coordinate 

Material for Deaf Students. Nevertheless,the effectiveness of the multimedia was gained by limited test 
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only and did not through further experiment and the disseminate stage was not done yet because limited 

by time and cost. The stages, activities, and outcomes expected in this study are presented in Table 1. 

 

Table 1. Recommended Stages, Activities, and Outcomes 

Stages Activities Outcomes 

Define • Front-end analysis 

 

 

 

• Student analysis 

 

 

• Concept analysis 

 

 

 

• Task analysis 

 

• Formulation of learning objectives 

• Identified problems encountered in 

learning mathematics, especially in 

Cartesian coordinate material for grade 

7 deaf student SLB Negeri 1 Buleleng. 

• Know the characteristics of students so 

that the products developed will suit the 

needs of the field. 

• Knowing the boundaries of Cartesian 

material and teaching resources 

curriculum of 2013 in the grade 7 SLB 

B. 

• Knowing the tasks students do in the 

learning process. 

• Determining objectives and outcomes 

expected in the learning process using 

the product. 

Design • Designing blueprint of developed 

multimedia  

• Develop research instruments 

 

• Make a learning achievement test 

• Establish of blueprint of developed 

multimedia  

• Establish the necessary instruments to 

test the feasibility of the product. 

• Establish of learning achievement tests 

to evaluate learning using developed 

products. 

Develop • Designing multimedia according 

to blueprint that was made before 

 

• Test validity of multimedia that 

has been designed 

• Perform improvements to the 

designed product 

• Conduct limited trials of improved 

products to schools 

• Perform refinements based on the 

results of a limited trial analysis 

• Establish prototype I in the form of 

multimedia material Cartesian 

coordinates (temporary). 

• Evaluate the multimedia tested by 

experts. 

• Produce a valid prototype II. 

• Obtaining data on the practicality and 

effectiveness of the designed 

multimedia 

• The resulting final prototype has been 

refined according to the results of the 

limited trial to meet the practical and 

effective criteria. 

 

The data collection instruments used in this research are: 1) the validation sheet of the material expert, 

the learning expert, the multimedia expert, and the linguist using four scales ie excellent (score 4), good 

(score 3), less (score 2) , and very less (score 1); 2) questionnaire responses of students and teachers 

using four scales ie strongly agree (score 4), agree (score 3), less agree (score 2), and disagree (score 1); 

and 3) the test of learning achievement, which is a brief test of 20 questions. Prior to use, validation 
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sheets and response questionnaires have been validated by using the content validity of Gregory by two 

lecturers from the Undiksha Mathematics Education Department. While for the test of student 

achievement tested through expert judgment by lecturer at Department of Mathematics Education 

UNDIKSHA and math teacher at SLB Negeri 1 Buleleng. 

Nieveen in Rochmad[4] states that a product is said to be of quality if the product meets the criteria 

of validity (validity), practicality, and effectiveness (effectiveness). Multimedia cartesian coordinate 

material for deaf children is said to be valid if feasible to use according to experts. Assessment of the 

validity of developed multimedia is seen through several aspects i.e. material validity, learning validity, 

multimedia validity, and language validity. The practicality of multimedia is judged on the responses of 

students and teachers given after using multimedia. Multimedia effectiveness is measured from the 

achievement of learning objectives by using this multimedia i.e.to increase student learning achievement 

of mathematics, especially in the field of Cartesian coordinates. Assessment of effectiveness in this 

study is seen from the results of classical completeness of student learning by using learning 

achievement test. 

Data analysis technique used in this research is qualitative data analysis technique and descriptive 

quantitative. Qualitative data analysis techniques are used to manage the data of review of material 

experts, learning experts, multimedia experts, linguists, student responses and teacher responses. Such 

data may be feedback, commentary, or suggestions for improvements to the developed multimedia. The 

results of this data are then used to revise the developed product. Quantitative descriptive data analysis 

techniques are used to manage validation questionnaires, student response questionnaires, teacher 

responses, and evaluation test results. The results of this data analysis are then used to determine the 

validity, practicality, and effectiveness of developed multimedia learning. 

The validity of cartesian coordinate material can be known through the assessment of the experts by 

using a validation sheet whose analysis uses the formula (1). 

 




=
n

p
P   (1) 

Description: 

P   : average validity score 

 p  : number of validity scores obtained 

 n  : number of questions 

 

Then the average validity score is converted into the validity assessment criteria as in Table 2 

 

Table 2. Validity Criteria 

Score Criteria 

43  P  Valid  

32  P  Valid enough 

21  P  Not Valid 

(modified from Yamasari [5]) 

 



 

 

 

 

 

 

73 
 

Developed multimedia is said to be valid, if the average score of validity obtained at least achieve a 

score of 2 or at least in the category of valid. 

The practicality of developed multimedia learning can be known through questionnaire responses of 

students and teachers whose analysis can be calculated using the following formula (2). 

 

%100=



i

r
X

X
P     (2) 

 

Description: 

rP   : Percentage of multimedia practicability 

 X  : Number of scores gained 

 iX  : Number of highest scores 

 

Then Pris converted into the criterion of practicality judgment which can be seen in Table 3. 

 

Table 3. Criteria for Assessment of Practicality 

Percentage Criteria Description 

10075  rP  Very Practical Can be used without revision 

7550  rP  Practical Can be used with a few revisions 

5025  rP  Less Practical Can be used with many revisions 

251  rP  Not Practical Can not be used 

 

Developed multimedia is said to be practical if the percentage of multimedia practicability is obtained 

at least 50% or in the practical category. The effectiveness of multimedia Cartesian coordinate material 

can be measured using a student's mathematics learning achievement test in the form of a short fill test 

after learning using multimedia developed. Student test scores data obtained then categorized based on 

Minimum Exhaustiveness Criteria (KKM) applicable in Class VII SLB Negeri 1 Buleleng, which 

amounted to 70. Developed multimedia is said to be effective if after following the learning by using 

material multimedia coordinates cartesian, at least 85% of the whole test subjects meet the learning 

completeness (classical completeness [6]. The completeness criteria can be seen in Table 4. 

 

Table 4. Criteria Completed Learning 

Achievement Test Score Category 

Score Standard Score  Complete 

Score   Standard Score Incomplete 

19. Results and Discussion 

This research is Research and Development (R & D) or known as Research and Development by 

adopting 4-D model that is define, design,development,and disseminate (but in this research the last 

stage was not done yet). The first is define phase that analyzethe development requirement of product 
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according to user in field. At this stage, there are five main activities, i.e. front-end analysis, learner 

analysis, concept analysis, task analysis, and the formulation of objectives. 

Then design stage is done some activities that are: 1) Multimedia design of Cartesian coordinate 

material in the form of prototype I (temporarymultimedia) that made by using Powtoon perfected with 

VideoPad and Camtasia as learning video, GeoGebra application as exploration and game media, and 

Lectora Inspire as layout; 2) then create research instruments, which will be used to test the feasibility 

of the product; and 3) create a learning achievement test used to evaluate learning using the developed 

product. 

The first display that appears when running the product is shown in Figure 1. After a few seconds it 

will go to the title page as shown in Figure2. 

 

 
 Figure 1. First Multimedia Display   Figure 2. Title Display 

On the title page, to start a multimedia student or user must press the "Start" button, then it will go 

to the main menu that contain submenus: material, evaluation, and author profileshown in Figure 3. 

 

 
Figure 3. Main Menu Display 

 

If selected menu "Material" then it will go to the page displaying learning indicators, that can help 

students know their goals in learning with multimedia. Next, they will watch learning videos for 

preliminary learning, then answer the interactive questions with exploration media’s guidance, and at 

the last learning students will conclude the lesson. 
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Figure 4. Learning Indicator Display        Figure 5. Learning Video Display 

 

 
Figure 6. Questions and Exploration Display Figure 7. Conclusion Display 

 

On the evaluation menu there are 20 multiple choice questions compiled in accordance with 

indicators and learning objectives for students/ users to test their understanding of the material. Student 

work time is limited to 60 minutes. Students / users can also skip / jump to a particular problem by 

pressing the navigation key of the problem. The details can be seen in Figure 8. 

 

 
Figure 8. Evaluation Display 

At the development stage, prototype I that has been made at the design stage will be tested for validity 

first. Validity test conducted in this research includes four aspects i.e. material, learning, multimedia, 

and Language. Validation results by experts, then made improvements to products that have been 
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designed so that obtained a valid prototype II results. The summary of the results obtained through the 

validation sheet can be seen in Table 5 through Table 8. 

 

 

Table 5. Summary of Multimedia Validity Test Results of  

Cartesian Coordinate Material by Material Experts 

Total Score Expert I 35 

Total Score Expert II 37 

Average Total Score 3,6 

Criteria Valid 

 

Tabel 6. Summary of Multimedia Validity Test Results of  

Cartesian Coordinate Material by Learning Experts 

Total Score Expert 40 

Average Total Score 3,63 

Criteria Valid 

 

Tabel 7.Summary of Multimedia Validity Test Results of  

Cartesian Coordinate Material by Multimedia Experts 

Total Score Expert 35 

Average Total Score 3,5 

Criteria Valid 

 

Tabel 8. Summary of Multimedia Validity Test Results of  

Cartesian Coordinate Material by Language Experts 

Total Score Expert 36 

Average Total Score 3,6 

Criteria Valid 

 

The validity of the material to the multimedia of Cartesian coordinate material for the hearing 

impaired developed averaged 3.6 validation scores in the valid category, in terms of learning not much 

different from validation scores of 3.63 which is in the category of valid, when viewed from the aspect 

of multimedia get a score of 3.5 is also in the category of valid, while the language aspects obtained 

validation score 3.6 that is in a valid category. So, it can be concluded that multimedia material Cartesian 

co-ordinates for deaf children is valid and feasible to use. 

Validity of the material is judged by the suitability of the multimedia developed with the material 

demands of Cartesian coordinate in the Curriculum 2013 applied in SLB-B class VII. The validity of 

learning is assessed from the ability of multimedia to be able to present a learning to the user. Multimedia 

validity is viewed from the multimedia view as well as software by multimedia. While the validity of 

the language seen from the suitability of the content language used for students with hearing 

impairedgrade 7. 
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After the multimedia got validity criteria then done the limited test in the school to gain practicality 

and effectiveness. The practicality of multimedia in this study is seen from the questionnaire scores of 

five students grade 7 responses and mathematics teacher response to themultimedia taken at the end of 

limited trial. And the effectivenessof multimedia seen from the test about material (Cartesian coordinate) 

by the students after limited trial end too. In the learning process each student will be given one computer 

with multimedia set on. They will learn about Cartesian coordinate material on it from preliminaries 

course, main course, questions, until finding the conclusion. Teacher will be a facilitator who will help 

student if they face a problem or need a direction for using it.  

Results of questionnaire studentresponse got an average percentage score of 91%, and the average 

percentage of teacher response questionnaire is 92.5%. If both averages are included in the table of 

practicality criteria, then the level of multimedia practicality developed into the criteria is very 

practical.There are four aspects studied in the level of multimedia practicality that is material, learning, 

multimedia, and language. In terms of the material presented from a level that is easily understood to a 

more difficult level and able to achieve learning indicators. From the aspect of learning, multimedia is 

designed to be fun to deliver the material delivered. In terms of multimedia, multimedia Cartesian 

coordinate material is designed with easy navigation, there are instructions on the use of multimedia, 

and looks interesting. When viewed from the language aspect, Cartesian coordinate multimedia material 

already uses simple language and on learning videos there are video sign language that can easier for 

students to understand the material presented. 

Furthermore, in alimited trial, students were given tests whose questions were in accordance with 

learning achievement indicators after learning to use multimedia Cartesian coordinate material for the 

hearing impaired. Many questions are given in 20 items with a brief questionnaire type and a 60 minutes 

work time limit is given. The summary of student test results can be seen in Table 9. 

 

Table 9. Summary of Student Test Results 

Number Description Experiment Class Data 

1. Max score 85 

2. Min score 70 

3. Average 75 

4. Total students who fail 0 

5. Total students who pass 5 

6. Percentage of classical 100% 

 

Based on Table 9 above, it can be seen that the average grade is 75 with the number of students 5 

people, with the highest score obtained by 85 and the lowest score 70. The percentage of classical 

completeness of students with passing grade = 70 is 100%. So that can be said multimedia material 

Cartesian co-ordinates for hearing impaired who developed meet the effective criteria to be used because 

classical mastery student is greater than classical completeness on the set criteria that is 85% [6]. The 

results of this study in line with research conducted by Agus Salim (2012) states that multimedia can 

improve student achievement in learning based on the value obtained by the students [7]. 

 

20. Conclusion 
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Based on the discussion described earlier, it can be concluded that the multimedia of Cartesian 

coordinate material for the hearing impaired developed has been tested for its validity, 

practicality and effectivity. The test results state that the developed learning multimedia meets 

valid criteria in content, learning design, multimedia, and language aspects; very practical based 

on student and teacher response questionnaire SLB Negeri 1 Buleleng; and effective that can 

improve student's learning achievement of Deaf student math because in cognitive domain more 

than 85% student in class have fulfilled minimal mastery criteria. So, it is acceptable and 

feasible to be used as a learning medium on Cartesian coordinate material for deaf children. 

However, the study was limited to limited trials and no extensive field testing. 
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Abstract. The presence of media on deaf learning is a necessity. This research was aimed to 

develop and obtain the valid and practical interactive learning media in probability for deaf 

students. Research and development 4-D model, which consist of four stages: which consists of 

define, design, develop, and disseminate, was implemented in this study. Nevertheless, this study 

was up only to the stages of develop and product trial which was done limitedly. The developed 

media was judged media expert, content expert, learning design expert, language expert, teacher 

as user and was tested against a class of 5 students. The result of this research shows that the 

developed learning media can be accepted as learning media with the average score from the 

expert of media, expert of material, expert of learning design, and expert of language is 2,3 with 

valid criteria. The developed learning media also is met the practical criteria with the average 

score of students’ responses questionnaires is 4,3 and teachers’ responses questionnaires is 4,65 

with very high criteria. Based on the result of the research that has been obtained, the developed 

interactive learning media has a good qualification and worthy used, but before it used the 

learning media must through trial widely and disseminate. 

21. Introduction 

According to the 1945 Constitution of Republik Indonesia, article 31 paragraph 1 states that "every 

citizen have right to get education". The article implies that not only normal children have right to get a 

proper education, but also children with disabilities. It has also been confirmed in Law No. 20 of 2003 

on National Education System article 5, paragraph 2, that "citizens with physical, emotional, mental, 

intellectual, and / or social impairments have right to get special education". There are various types of 

children with special needs referred to Minister of Education and Culture Regulation No. 157 of 2014 

on the Special Education Curriculum, one of them is deaf. Deaf are a limitation of a person in hearing. 

Deaf children are also usually difficult in articulation so that interfere with the communication process. 

This is causes the learning process in school become complicated, because beside the teachers deliver 

materials, teachers must also be able to use sign language to teach them. 
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Probability is one of mathematic material that is classified as difficult to understand if only imagined 

it. Determining the probability value of an event can not be taught only with ordinary delivery, but it 

must be deliver concretely. For example, to determine the probability of the appearance of the side of 

number on a coin toss, the teacher must ask students to do the coin toss for several times. When each of 

them finishes the coin toss, the students immediately record the result. Learning will be ineffective if 

the tossing coin is done 100 times, 1000 times, or more to get an accurate probability value. The teachers 

need to deal with visual media to handle hearing and communication limitations of deaf children. Visual 

media can at least reduce the inhibition of deaf children in learning. Deaf children can also be called a 

visual child because they get more information by viewing / using their visual senses so that deaf 

children are limited in receiving auditive information in the understanding of school subject matter. The 

teacher's orientation in teaching deaf students is to maximize the student's sense of vision in this case 

using more visual learning. With the development of computer technology and information, media 

embedding can be enriched by making it interactive. The results show that the use of interactive learning 

media has been able to improve students' critical thinking skills [7]. 

Learning media for deaf students is very necessity but its availability are limited [5]. Therefore it is 

necessary to develop interactive learning media for deaf students in this case interactive learning media 

in probability. This research was aimed to develop and obtain the valid and practical interactive learning 

media in probability for deaf student 

22. Methods 

 

This type of research is development research. Development model used in this research is 4-D [9], 

which consists of four main stages: define, design, development, and disseminate. This research is only 

done until the development stage and obtained Final Prototype of Interactive Mathematics Learning 

Media of Probability that has been evaluated by experts and tested to the deaf students. The last stage, 

the disseminate is not done because this stage required the involvement of many different students and 

schools. The stages of development and outcome activities are presented in Table 1. 

Table 1. The Stages of Development and Expected Outcome  

 

Stage Activities Description Expected Outcome 

Define 

• Analyzing problems 

 

 

• Analyze student characteristics 

 

• Analyze the curriculum 

 

• Identified problems of mathematics 

learning of deaf students 

• Known characteristics of students so that 

the media created according to the needs 

of students 

• Given the limit of probability material for 

the grade 7 of deaf students based on 

curriculum 2013. 

Design 
Design instructional media along 

with questionnaire 

Storyboard of learning media of 

probability arranged 

Develop 

• Conducting expert tests on 

interactive learning media 

 

• Revise the learning media 

developed 

 

• Conduct limited trials 

• Obtained feedback and advice from 

experts related to the weakness of 

learning media 

• Produce a revised learning media based 

on experts advice and valid (Prototype I) 

• Obtained data on the practicality of 

learning media 
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Stage Activities Description Expected Outcome 

 

• Revise the product based on 

limited trial results 

 

• Produce a valid and practical learning 

media (Final Prototype) 

 

The instruments used in this study include questionnaire media validation, material validation, learning 

design validation, language validation, students response questionnaires, teacher response questionnaire. 

Assessment indicators of students and teacher responses questionnaire use five scoring scales: strongly 

agree (score 5), agree (score 4), hesitate (score 3), disagree (score 2), and strongly disagree (score 1). 

While the assessment indicators on the questionnaire media validation, material validation, learning 

design validation, and language validation using three scales: good (score 3), enough (score 2), and less 

(score 1). Before its used, all the instruments have been tested the validity of its contents by two 

validators. They are two lecturers from the Department of Mathematics Education, Ganesha University 

of Education. 

Nieveen (1999) states that a product is said to be of quality if it meets the criteria of validity, practicality, 

and effectiveness. Related to that, to know the quality of developed learning media in this research 

required data relating to validity and practicality. Validity of this learning media can be known from the 

questionnaire data about experts responses with the following formula: 

 

       (1) 

 

Information: 

X   : score mean 

 x
   : score sum 

N   : sum of statements  

 

Based on the calculation, the range of qualitative scores and criteria of expert judgment on the media 

can be seen in Table 2. 

 

Table 2. Criteria of Learning Media Validity 

Score Criteria 

00,336,2  X
 

Valid 

36,268,1  X
 

Valid Enough 

68,100,1  X  
Invalid 

                                                                 (modified from [3]) 
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The practicality of learning media in this research can be known from the data of the students and teacher 

responses wich analyzed with the following formula: 

 

 

(2) 

 

Information: 

X   : score mean 

 x
   : score sum 

N   : sum of statements 

 

Based on the calculation, the range of qualitative scores and criteria of practicality on the media can be 

seen in Table 3 [6]. 

  

N

x
X


=
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Table 3. Criteria of Learning Media Practicality  

 

Score Criteria Information 

4,20  X  5,00 
Very high Not Revised 

3,40  X  4,20 
High Not Revised 

2,60  X  3,40 
Medium Not Revised 

1,80  X  2,60 
Low Revised 

1,00  X  1,80 
Very low Revised 

                                                                   

23. Results and Discussion 

This research has produced storyboard of interactive learning media of probability. The storyboard is 

arranged in simple, clear, and contains some things, among others: (1) basic competence and learning 

indicators to be achieved by using learning media; (2) items of material learned; 3) description of 

activities on each page; 4) the components contained in each page; 5) layout of each page; 6) flowchart. 

Next storyboard is implemented into Prototype I by using some software. GeoGebra software as 

exploration media, Camtasia Studio as video and voice editing application, and Lectora Inspire as 

application of layout and quiz making. 

This research has succeeded in developing product of interactive learning media of probability for grade 

7 deaf students. When the learning media run, the display will appear as Figure 1. 

 

 
Figure 1. First Display of Media 

 

When students press the "Start" button a page will appear showing the main menu of this media. Main 

menu consist of several submenu : (1) competence; (2) material; (3) practice; (4) evaluation; and (5) 

developer profile. In the main menu there is also a option about the function of learning media 

navigation buttons. Display the main menu of learning media can be seen in Figure 2. 
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Figure 2. Main Menu Display 

 

Learning media was made so the students can not go directly to the evaluation page if they have not 

completed the overall material. On the material submenu there is a learning map that allows students to 

study step by step. There are 4 materials that must be completed by students are: 1) understanding of 

probability; 2) sample space and sample point; 3) theoretical probability; and 4) empirical probability. 

The learning media was arranged hierarchically so that students can not proceed to the next material if 

they have not been able to answer the question on the previous material. In each material there is a 

learning video that has been integrated with sign language video to facilitate deaf students in 

understanding the material. After watching the learning video, students will be given questions about 

the material that has been watched. If the students have arrived at the last material that is empirical 

probability, on the page students are given toss of 1 coins experiment to determine the probability of 

the appearance of the side of numbers and side of the image. Display some of the learning media content 

can be seen in Figure 3.4,5,6. 

 
Figure 3. Learning Map 
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Figure 4. Learning Video  

 

 
Figure 5. Understanding Test 

 

 
Figure 6. Exploration Page 

 

The quality of developed learning media is based on validity and practicality aspect. The validation of 

learning media is done after Prototype I produced. Validation is done by the media expert, the material 

expert, the learning design expert, and the language expert by giving assessment and suggestion to the 

learning media by filling the questionnaire. Recapitulation of the results of the validity as a whole can 

be seen in Table 4. The practicality of developed learning media is seen from the score of questionnaire 

of student response and questionnaire of teacher response to learning media given at the end of trial 

activity. The result of questionnaire of student and teacher response can be seen in Table 5. 

 

Table 4. Recapitulation of Validity Result 
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No. Validity Mean 

1. Media 2,6 

2. Material 2,6 

3. Learning Design 2,7 

4. Language 2,6 

Sum 10,5 

Mean 2,6 

 

Table 5. Recapitulation of Students and Teacher Responses Result 
No. Questionnaire Mean 

1. Students Responses 4,3 

2. Teacher Response 4,65 

 

Generally based on analysis of students and teachers responses questionnaire known that learning 

process by using media is interesting for deaf students and they were motivated to study about 

probability. 

In terms of media, this learning media was able to accommodate the limitations of deaf children in 

learning. Accordance with the principle of learning of deaf students presented by [2] the principle of 

face to face that most of the information obtained by deaf children come from visual sight. So that the 

mathematics learning media designed more emphasize things that are visual. It has been implemented 

in the learning media is by using more animated images, using video learning in the delivery of material 

which must have been integrated with the video sign language and minimize the delivery in the form of 

text. 

In terms of materials, learning media has been designed so that the material delivered refers to the basic 

competence of grade 7 materials curriculum 2013 of probability. Accordance to the principle of learning 

of deaf students that delivered by [2] to teach deaf students, the sentence used should be simple by using 

words that can be understood child. This is already implemented in the learning materials delivered in 

the form of learning video using simple language. 

In terms of learning design, this learning media has been designed hierarchicaly so deaf students can 

study the material step by step. Before learning about the empirical probability, deaf students must 

understand the definition of probability, sample space and sample points, theoretical probability.  

During the limited trials, the used of interactive learning media can not be completed in a single meeting 

or in other words, the time needed to use of this learning media more then the allocated time. Therefore, 

teachers can use this interactive learning media as a learning supplement. That means deaf students do 

not have to run the learning media until finish but the teacher still teach students as usual and using 

interactive learning media to facilitate learning.  

24. Conclusion 

The developed interactive learning media of probability has been tested for validity and practicality. The 

validity test results obtained an average score of 2.6 with valid criteria. Practicality test result obtained 

average score 4,3 from result of questionnaire of student response and 4,65 from result of questionnaire 

of teacher response with very high practicality criteria. Based on the results obtained, it can be concluded 

that interactive learning media of probability for deaf students grade 7 valid and practical in other word 
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this learning media has a good qualification and worthy used, but before it used the learning media must 

through trial widely and disseminate stage. 
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Abstract. This study aims to produce Learning Trajectories of material in real function based 

Realistic Mathematics Education  and describes the potential impact of its use in learning 

mathematics toward student’ at SMA 10 Padang on High Order Thinking Skills Learning 

Trajectories (LT) is a learning path in mathematics learning that leads to the development of 

high order thinking skills. The real function is one of the topics in Calculus, and is considered 

difficult by students in constructing their understanding. Students have difficulty in working on 

real - function problems, they don’t understand the real situation its meaning in everyday life. 

This method is design research, which consists of three stages of preparing for the experiment, 

conducting the experiment, and the retrospective analysis. The first stage, teaching and learning 

plan was design after reviewing related literature. The second stage, tests were held in 32 

students of eleventh grade of SMA 10 Padang. The data were obtained through video recording, 

field note, posttest. At finally, evaluated whether the designed LT is running as expected. From 

the results of this study has been designed Learning Trajectory real function material based on 

Realistic Mathematics Education. The results show that the designed LT can work well. It were 

obtained to that there is improvement students’ the high order thinking skills after attending the 

class by using the Realistic Mathematics Education on real function. The percentage of learning 

score was 85.32% 

1. Introduction 

Increasing the ability of high-level thinking has become one of the priorities in school math learning. In 

the regular 21 in 2016 on standards of content it is noted that the subjects of mathematics are given to 

all students to equip them with logical, analytical, systematic, critical and creative thinking skills, as 

well as the ability to cooperate [1]. The High Order Thinking Skills (HOTS) has appeared in national 

exams in Indonesia despite the new high-level thinking skills included in the 2013 curriculum that are 

currently being refined . In this new curriculum, the teaching of mathematics includes a mission to build 

students' competence from elementary school level to senior high school in improving their ability. 
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Learning Trajectory can explore students' experiences with realistic mathematics education. Teacher 

facilities are tailored to the characteristics and stages of student thinking development in which students 

directly study at the formal stage. Learning Trajectory adjust the characteristics of students in providing 

student learning facilities. The fundamental changes in the role of students as knowledge developers, 

preparation of teachers in designing Learning trajectory based on real mathematics education and real 

estate learning aspects that emphasizes the development of high-level thinking skills of students, the 

study focuses on Learning trajectory of real functions based on real mathematics education is expected 

to improve students' high-order thinking skills. The objective of the research is to produce realistic, 

effective, and effective real-time Learning Trajectory (LT) based on Realistic Mathematic Education so 

that it can be used to build students' high thinking ability in understanding relation and function. 

Learning Trajectory is a science that studies how students learn as well as how students think that is 

applied in learning Innovative teachers build Learning Trajectory by studying how students think and 

learn through various references and facilitate student learning by linking the material before, the 

material of the real function is taught, and the material after learning real functions [2].  Learning 

Trajectory on how students learn and how students think that has implications on HOTS. Learning 

Trajectory can be applied by teachers by facilitating student learning in learning tools and learning 

process that is held in accordance with the 2013 curriculum using scientific approach and authentic 

assessment. The teacher adjusts the way of thinking and learning of high school students. There are three 

main components from the learning trajectory, [3] namely: learning aims (learning goals), learning 

activities (learning activities) and learning process hypothesis (hypothetical student learning 

process) who anticipate how to develop mathematical thinking process high level students. 

Realistic Mathematics Education (RME) is a theory of teaching and learning in mathematics 

education. The RME theory was first introduced and developed in the Netherlands in 1970 by the 

Freudenthal Institute. This theory refers to the opinion of Freudenthal [4] who said that mathematics 

must be associated with reality and mathematics is a human activity. This means that math must be close 

to the child and relevant to real-life every day. Mathematics as a human activity means humans should 

be given the opportunity to rediscover mathematical ideas and concepts with adult guidance [5] 

(Gravemeijer, 1994). This effort is made through exploring various situations and "realistic" issues. 

Realistic in this regard is meant not to refer to reality but to something that can be imagined by students. 

The principle of rediscovery can be inspired by informal solving procedures, while the rediscovery 

process uses the concept of mathematization.               

Higher-order thinking skills are defined as follows: "With HOTS students will be able to learn more 

deeply, knowledge is thick, students will understand the concept better and can distinguish ideas or ideas 

clearly, argument well, able to solve problems, able to construct explanations, able to hypothesize and 

understand complex things become more clear.  Activities that can develop students' HOTS skills are 

seen in answering innovative questions: [6] Is there another way? (What's another way?), What if ...? 

(What if ...?), Which is wrong? (What's wrong?), and What will be done? (What would you do?) The 

HOTS development investigated by concluding that teachers' understanding of good high-level thinking 

has a significant effect on teacher preparation in teaching materials. In preparing the lesson, teachers 

need to make predictions about how students might learn mathematics in particular, a prediction of how 

thinking ability will develop in learning activities designed by teachers. A learning trajectory (LT) is 

provided by the teacher with a rationale for selecting a learning path so that as a teacher can make design 

decisions based on best estimates. 

 

2. Method 
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Based on the objectives to be achieved, the type of research that will be conducted is Design Research 

(DR) [7]. According to Gravemeijer and Cobb [7], there are three phases of instructional design, namely 

preparing for the experiment, conducting the experiment, and retrospective analysis. 

1. Preparing for the Experiment (Preparation Stage). The purpose of preparing phases is to formulate 

an alleged learning path that can be expanded / described and improved upon experimental design 

[7]. To make a functional LT perform a literature review and divide several stages from the preparing 

phase as follows: Specify End Points, Determining Starting Points., Designing LT Early Design.  

2. Conducting the Experiment. The second stage is the implementation of the experiment. According 

to Gravemeijer and Cobb [7] the purpose of this phase is to test and refine the alleged learning path 

that has been developed in the preparation and design phase, as well as see how LT works. At this 

stage, LT design is used as a guide (Guideline) implementation of learning activities.  

3. The Retrospective Analysis. The third stage is the retrospective analysis. The purpose of 

retrospective analysis would depend on the theory and design of the study [7]. In the retrospective 

analysis phase, an analysis of the validity and effectiveness of the learning flow is performed. 

Validity of data in this research is done by triangulation of data. As mentioned before, data collection 

is done by video recording, field notes, documentation, and tests. Furthermore, to see the 

effectiveness of the real function LT is done an analysis of post-test results related to the ability of 

high-level mathematical thinking of students. The analysis is done by percentage technique. 

 

3. Result And Discussion 

In LT designing this function follows the following steps: Objective: Finding the Function Concept, 

What hypothesis will occur about how students learn and think high level (HOTS) Possible answers 

from student, Provide Anticipation by preparing the Alternative Solution of the above questions, and 

Probing Question (question of investigating) of student's answers. 

For LT operational, the Learning Implementation Plan (RPP) is designed which contains three 

components in the learning path, ie learning objectives, set of activities or steps to be taken for the 

purpose, and hypotheses about how students learn and think high level (HOTS) by preparing an 

alternative solution to the question, probing question of the student's answer. Findings of LT analysis 

results that have been designed and tested in cycle 1 is in small groups associated with the concept of 

functionality is generally inhibition epistimologis students belonging to 4 types. Type 1 deals with the 

concept of student image. This happens because students tend to have difficulty recognizing the form of 

functions both presented in cartesius charts as well as set of consecutive pairs. Type 2 deals with 

students' thinking ability in presenting functions into three forms (arrow diagrams, set of consecutive 

pairs, and cartesian coordinates). Type 3 deals with the naming rule of the function and type 4 relates to 

the application of the function. 

Problems that arise during the test are limited to small groups; is that students can not give a reason 

for the situation in function or not function. After the LT that has been made in this research is 

implemented to some students of class XI found that students are able to overcome this problem. Similar 

to the student's answer during the initial test, almost all students illustrate this situation into the arrow 

diagram. This means that the arrow diagram is the easiest diagram for students to distinguish 

relationships that are functions or not functions. The next student difficulty in solving the problem is to 

apply the concept of algebra they have learned in junior high. Therefore, in the process of learning the 

material rules of function, apperception of the concept of algebra must be emphasized. The results of 

this student's answer indicate that there are still students who are mistaken in the concept of algebra. 

However, the concept of rules of function is enough they understand. 
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LT that have been designed and tested in cycle 1 are validated by mathematicians. LT validation 

results say LT is valid and fit to be used to teach real function topics. LT that has been validated by 

experts is tested in the second cycle of learning through a large group. After learning by applying the 

LT real function with RME approach, positive attitude of learners start to be seen. They began to be 

passionate and active in learning. Learners begin to be motivated with the LT that has been designed.  

Based on the experimental results of the learning flow in both cycles, at meeting 1 there is no 

contextual problem that requires the learner to solve the problem. All activities at meeting 1 aim to 

introduce the basic concept of function to the learners. Then at the 2nd meeting the learner began to 

solve the contextual problem in their own way. This is a situational stage and learners perform a process 

of horizontal mathematization [5]. Contextual problems are given in accordance with the learning 

objectives. The thinking of real functions is developed through activities that involve relations in context 

and problem-based situations that vary without reference to rules and formulas. At the beginning of 

activity 1, learners are asked to draw an arrow diagram of how many hours their average learning time 

is in a day. Then they are asked to determine a relation that you might think describes the length of time 

that the five companions learned. Learners develop symbolic models informally on the given problem. 

Then the learning runs interactively, ie the learners explain and give reasons for the answers given, 

understand the answers of friends, find alternative answers, and reflect on each step taken on the results 

obtained. After being able to develop models informally (horizontal mathematization), then learners are 

directed to think formally (vertical mathematization).  

After the relationship is obtained further learners are told that the special relationship is called a 

function. Learners are asked to define what is meant by the function and write the function formula in 

the mathematical language. In activity 2, the learner again was given a contextual problem that 

determines presenting the function into three forms (arrow diagram, set of consecutive pairs, and 

cartesian coordinates). In the activity of 2 students have done vertical mathematization and learners 

already familiar with the concept of function. In vertical mathematization, learning also begins with 

contextual problems, but in the long run learners can devise specific procedures that can be used to solve 

similar problems directly without the help of context. Learners directly solve problems using the concept 

of the function they have gained on activity 1. 

At the 3rd meeting, learners re-do the horizontal mathematization because the issues discussed have 

shifted to the naming rules of function and application functions. The designed learning activities will 

stimulate the mindset of learners for higher-order thinking, where problems are using the concept of 

naming rules and where problems are using application functions. Learners understand the concept of 

function through activity 1 that is determining the relationship length of study time of five friends, while 

in activity 2, learners directed to understand the concept of presenting the functions into three forms 

through akvitas determine the relationship of many fifth friend of the friend. Learners will find that the 

problem on activity 1 is a problem related to the relation and the problem on activity 2 is a problem 

related to the function. 

The emergence of RME characteristics as described, encouraging learners to always interact well 

between learners with students and learners with teachers. In class discussions, all the interesting 

strategies found by learners are discussed that enable learners to know the truth of a concept. Thus the 

process of interaction continues not only between learners in one group but with other groups in the 

classroom. Based on the description can be concluded that the LT real function is valid. 

Based on the results of the description and analysis of data that has been done, it can be said that LT 

real function based on PMR can develop and improve the ability of high-level mathematical thinking of 

students. Student completeness percentage reach 85.32% with Minimum Exhaustiveness Criterion 
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(KKM) is 80. In other words, developed LT is effectively used in studying material of real function, 

especially to develop student's high level mathematical thinking ability. In addition, the results of the 

study show that the resulting LT can improve the process and student learning outcomes. 

 

4. Conclusion 

Practical LT based real-time LT design has been developed and can improve the mathematical thinking 

ability of high grade students of grade XII SMAN 10 Padang. LT developed effectively used in studying 

the material of real function, especially to develop the ability of mathematical thinking of high level of 

student. It is shown that the percentage of students' learning mastery reaches 85.32% with Minimum 

Exhaustiveness Criteria (KKM) is 80 
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Abstract. This study investigated the effect of scientific approach and entry behavior to the 

mathematical critical thinking abilities student’ in junior high school at SMPN 8 Padang. The 

population is all students who study at SMPN 8 Padang level as high as grade class VIII. The 

sample in this study is randomly selected from the study population numbering 64 people in two 

groups .The research is held in August 2016 semester of the school year 2016/2017. The method 

used is quasi experimental with 2 x 2 design by level.  Sixty four students were assigned 

randomly into instruction with scientific approach group and directed instructional group. The 

two groups exposed were expected to have a high and low score in entry behavior for 

mathematical critical thinking abilities. However, there was significant effect was  found  

between  the  mean  posttest  scores  of  the scientific  approach  and  directed instructional  in  

the mathematical critical thinking abilities.  The result of the research were : 1) mathematical 

critical thinking abilities student’ with scientific approach was better than direct instructional, 2) 

there was an interaction between scientific approach and prior kwowledge to mathematical 

critical thinking abilities student’, 3) mathematical critical thinking abilities from students with 

high entry behavior and scientific approach was better than direct instructional, 4) mathematical 

critical thinking abilities from student with low entry behavior and scientific approach was no 

different than direct instructional. 

25. Introduction 

The quality of the results of student learning in the mathematics lesson is an indication that the 

specified learning goals achieved in accordance with the expectations. Hope to be achieved is 

the selection and use of your mathematics teaching that right. Teachers must be able to select 

the approach to learning and teaching materials is the right time because the approach 

to learning and teaching materials that right on being alone is one of the efforts in optimizing 

the results of student learning.  
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The reality on the ground is different from the one expected from the results of the 

observations made on the Mathematics lessons at SMP 8 Padang, seen during the learning 

process is still not optimal. The learning process that happens in the school information focused 

on teachers. Started learning from the teachers to explain the subjects information provide 

examples of questions and at the end of the lesson provide exercise to the students. The 

questions given to the students is usually in the form of the questions that are routinely, so 

having difficulty completing the questions vary which require critical thinking. Learning that 

makes the students less active and does not independently and always waiting for an answer 

from the teacher so that the students only receive and less well trained in build knowledge itself 

in solving the questions of mathematics presented in the subjects. Therefore, mathematics 

teaching activities such as this does not show the ability to think critically students so that the 

students learning less satisfactory results. This is seen when doing observation, where  given 2 

fruit questions test the ability to think critically to 63 students in 2 classes VIII SMPN 8 Field 

which contains the indicator critical thinking mathematically namely identify, draw conclusions 

and evaluate. [1] Ennis revealed that critical thinking is thinking that reasonable and reflective 

focusing to decide what must be trusted or done. In receiving an information that can be trusted 

a person must be able to think critically to know the truth from the information received Ennis 

mentioned that critical thinking includes two things namely dispositions critical thinking 

critical thinking dispositions and the ability to think critically (critical thinking abilities). More 

clearly [2] Vieira mentions " abilities refer to the more cognitively intact and disposition 

aspects to the more affective". (Abilities ability) more refers to the cognitive aspects, while 

dispositions (dispositions) more refers to the affective aspects.  

The scientific approach is learning that adopted the steps scientists in building knowledge 

through scientific method. This learning encourage the students to better able to apply the steps 

5M namely observing, ensnared, gather information or experimenting/try associate/processing 

information, and communicate [3]. There are various opinions from experts about 

understanding, i.e. as follows: Jonasen and Gabrowski stated that the initial knowledge is the 

knowledge, skills or capabilities that brought students into the learning process. Dochy research 

in [4] about knowledge beginning to find that the knowledge of the beginning students 

contributed significantly to the score leader board post-test or learning gains. Based on the 

above opinions, it can be concluded the initial knowledge is a combination of the attitude, 

experience, skills and knowledge that belongs to the students as capital in the learning activities 

that have a significant contribution to the earnings results (achievements) learn. The experience 

and skills that belong to the students is obtained before the students do the learning process at 

that time. 
26. Methods 

Type your first paragraph here. This research is experimental research. The method used is quasi 

experimental. The population is all students who study at SMPN 8 The U.S. level high u.s. 

grade class VIII The sample in this study is randomly selected from the study population 

numbering 64 people in two groups VIIIA and VIIIB. It is selected do we stop? Because it has 

low scores. Sixty four students were assigned randomly into instruction with scientific approach 
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group and directed instructional group. The two groups were exposed was much bigger to have 

a high and low score in entry behavior for mathematical critical thinking abilities. The 

instruments used in this study include mathematics test, test of mathematical skills in critical 

thinking and the PKM of students' test. The data analysis in hypothesis testing used t-test. 

This research quasi-experiment because researchers do the giving of the treatment to the 

subject of research for the next want to know the influence of the treatment. The treatment is a 

scientific approach to learning in the classroom experiments and learning directly on the control 

class class. Free variables in this research is a scientific approach to learning and teaching 

directly. The class is taught with scientific approach is the class experiment, while the class is 

taught by learning directly is the control classes. This is done to know more deeply the influence 

of the scientific approach and  knowledge of the PKM students to the ability to think critically 

mathematical students. The design of the experiment that is used is a non-equivalen posttest-

only control group design that merged with the design 2 x 2 namely, two groups PKM students 

(high and low), and two approaches ( Scientific  and directly). 

The population of this research is that the students SMP 8 field. Affordable population is the 

students of class VIII who follow the process of mathematics teaching in the second semester 

odd years 2016/2017 lessons. The sampling is done with the technique of multi stage random 

sampling with steps as follows: (1) select random  from 8 class VIII SMP 8 Padang, (2) select 

random  two classes of a class that is not a superior class to be the class of treatment this 

research, (3) select random   where the class experiment and control classes given the test to 

know the knowledge of early mathematics high and low scores from the test and then rated 

from the highest score and lowest, then taken as much as 27 percent of groups as a group 

of early knowledge of mathematics high and 27% lower group as a group of early knowledge 

of mathematics low. To collect data in this research used two test technique, namely the test 

consists of a set of questions to measure and know the early knowledge of mathematics students, 

test the ability to think critically mathematically. Test techniques in collecting data 

using two kinds of instruments made by the researchers namely (1) test the ability to think 

critically mathematical, (2) test the initial knowledge of mathematics students. 

Quantitative data analysis techniques performed for each candidate data groups in 

accordance with its problems. Quantitative data processing is done through two main stages.  

1. The first stage: test statistics requirements needed as the basis in the hypothesis testing, 

namely normalitas test the spread of the data and test the homogenitas varians.  

2. The second stage: test whether or not the difference from each of the groups and the 

influence of the interaction of the ability to think critically mathematical knowledge of the 

beginning of mathematics in accordance with the hypothesis that has been put forward  

27. Result And Discussion 

The results of the test  data the ability to think critically mathematically described and analyzed 
based on scientific approach and knowledge of  PKM students. Comparison of the ability to 

think critically mathematically based on the PKM students can be seen in figure 1. From the 

picture 1 seen that based on the PKM students, the ability to think critically students who get 

PS learning is still better than the students who obtain lesson DL. 
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Figure 1. Comparison of students’ score in mathematics critical thinking  

 

In the figure   above  an average of the ability to think critically Mathematically based on 

the PKM. Based on the hypothesis 1, after done the calculation and analysis about homogenitas 

normalitas, it can be concluded that there is a significant difference in the ability to think 

critically mathematically between the students who get PS learning and the students who get 

the DL learning means that the ability to think critically mathematical students who get PS 

lessons better than the ability to think critically mathematical students who are taught in DL. 

From the hypothesis 2, after data homogenitas test the ability to think critically based on the 

PKM students, then seen whether there is a difference between critical ability mathematically 

based on the PKM students through t test. From the test results can be concluded that there is a 

significant difference in the ability to think critically mathematical students when based on the 

PKM students.  

On the hypothesis 3, first seen homogenitas varians capability data critical thinking 

mathematically as a result of the interaction between the PKM students and saintific approach. 

From the results of the test calculations obtained statistics conclusion that PKM students give 

a significant impact against the difference between the ability to think critically mathematical 

students. So the scientific approach to give a significant impact on the ability to think critically 

mathematically.  

From the value of F and the value of sig  concluded there was no interaction between PKM 

students with scientific approach to the ability to think critically mathematically. In other words 

the students who get scientific approach learning seen from PKM students get a better value in 

the ability to think critically mathematically compared with students who have learning PL on 

each category PKM. 

28. Conclusion 

There is a significant difference in the ability to think critically mathematically between the 

students who get PS learning and the students who get scientific approach lessons better than 

the ability to think critically mathematical students who are taught in direct learning. There is 

a significant difference in the ability to think critically mathematical students when based on 
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the PKM students. Scientific approach to give a significant impact on the ability to think 

critically mathematically.  
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Abstract. Mathematical  problem  solving  skills  are  very  important.  They  can  assist  

students  in deepening and enriching the mathematical concepts needed in daily problem 

solving. One of the mathematical topics, which are related to everyday life is social arithmetic. 

However, learning on this topic often encounters obstacles, such as the lack of students' 

ability to change everyday life problem into mathematical models. One way to overcome 

this problem is to apply comic-based learning strategy. Mathematical comics can help students 

interpret problems by presenting problems in the form of conversation, so that it is closer to 

everyday life. However, the comic-based learning model for social arithmetic topic has not 

been well elaborated yet. This article will discuss a comic-based mathematical learning 

procedure and propose an example for applying that teaching strategy in in the topic of social 

arithmetic. 

1. Introduction 

The main objective of learning mathematics in [1] is to develop a way of thinking through 

understanding the concept of mathematics, uses reasoning in patterns and properties, solving problems, 

communicating ideas by symbols or media, and having attitude appreciate usefulness mathematics in 

life. The challenge of teachers in learning mathematics is about how to create meaningful learning 

especially when students are faced in learning abstract content. It is important for teachers to be able 

to connect mathematical concepts with everyday life to get closer to student life, so the students can be 

easier to understand the material and more motivated in learning. 

One of the learning tools that can be used to improve students' learning motivation is mathematical 

comic. This is because the mathematical comic can be used to deliver a messages from the sender 

(teacher) to the recipients (student) to stimulate the mind, feelings, concerns, or the willingness of 

students that will encourage the process of learning [2]. Furthermore, mathematical comics were chosen 

because the mathematical comics were able to connect the concepts into the real life of the students, so 

the students became interested in reading and studying the mathematical concepts that are abstract. 
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In a descriptive study conducted [3] shows that comics can facilitate student learning, both in terms 

of cognitive development, motivation and information processing. Where, it will be able to support 

students' mathematical problem solving skills. It is also supported by [4] that states the positive 

response from the professional (scientists, scholars, and students) and children against the use of 

comics in scientific activities. Comics are said to be able to demonstrate science with interesting and 

full of meaning. 

In addition to mathematical comic, innovative learning models are also needed to encourage the 

active participation of students.  One of the student-centered learning models is peer tutoring model. 

Peer tutoring model is a learning in which student teach the other students, in which it allows students 

to improve their achievement [5]. Peer tutoring model should be applied as a learning model where 

there is no competition between students and groups, students work together to solve problems with 

different ways of thinking. With peers, there is no sense of shame, inferiority, and shy to ask for help 

[6]. This is also supported by the research conducted by [7] which states that peer tutoring model can 

be a productive learning strategy in all levels of education. 

In this research there will be a discuss about the comic-based mathematical learning procedure and 

propose an example for applying that teaching strategy with peer tutoring learning model in the topic of 

social arithmetic. So that, the problem raised in this article is “how the comic-based mathematical 

learning procedure and its implementation use peer tutoring learning model in the topic social 

arithmetic to improve the mathematical problem solving skills?” 

 

2. Theoritical Framework 

Problem solving is a mental process involving visualization, imagination, abstraction, and 

information gathering. Meanwhile, the process of problem solving is a complex cognitive process [8]. 

In the mathematical problem solving, the end result is not only a destination but process to solve the 

problem is the most important in solving problems. Due to the process of solving the problem, teachers 

can determine whether students have understood the mathematical concept or not. In addition, problem 

solving is a basic component for learning, as well as for knowledge acquisition [9]. So, it is important 

to create learning that can hone the problems solving ability, one way to do is apply mathematical 

comics. 

Comics defines as a cartoon form that expresses characters and implements a story in a sequence 

that is closely related to the pictures [10]. Furthermore, [11] states that comics are a new and separate 

art, a fused whole,  words and pictures, in which the pictures not only illustrates the story but the 

part of the telling. In comics, the creator sends expression through setting and aligning either pictures 

only, or words and pictures to build a narrative. By combining the power of pictures and writing arranged 

in a plot, so it can make the information conveyed more easily understood [12]. Therefore, mathematical 

comic is made to facilitate students in understanding the information and the concept of the material 

provided. Another advantage of the comic is its presentation contains strong visual elements and stories. 

Expressions visualized through pictures and stories make students at least have an interest in reading 

them. According to [13], the greater the student's attention, so the better the process and learning 

outcomes. 

In applying the mathematical comic media, certainly required instructional device applied in a 

learning model. One of the innovative learning models that can be applied is peer tutoring learning 

model. Peer tutoring learning model is a learning which student teach the other students, in which it 

allows students to improve their achievement [5]. The guidance is called tutor, where the tutor is 
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assigned to guide his friends in his group in solving the problems in the LKS. The tutor should be able 

to ensure that every member of his group has at least the same understanding. 

3. Methods 

This type of research is a part of the larger study. There are two methods used in this research, i.e. 

a. Study of literature, to develop prototype comic social arithmetic and develop the peer tutoring 

learning model. The study of the literature focused on identifying the basic theories of designing a 

mathematical comic media, both in terms of design and visual elements as well as theories of peer 

tutoring learning.  

b. Laboratory work, is a way to construct the social arithmetic comic design and apply the design to 

comics’ form.  

 

4. Literature Review 

The Peer Tutoring Learning Model Based Mathematical Comic Procedure for Learning Social 

Arithmetic 

Arithmetic is part of mathematics, where the word "social" can be interpreted as matters relating to 

the public. Thus, social arithmetic can be interpreted as part of the mathematics that discusses the 

calculations that society uses in daily life. 

The concept of Social Arithmetic can be emphasized to students through the stages of the learning 

based peer tutoring learning model as follows. 

1. Preparation Phase 

In this phase, teachers create and prepare LKS based on mathematical comics that to be given at 

the time of learning. 

Here are the things that must be done at the preparation phase in making LKS comic-based 

mathematics with the topic value of an item. 

a. Determining learning goals 

b. Determining the characters 

c. Create Scenario 

Scenarios are the heart of the comic-making process, because the scenario gives the direction 

of making comic stories. As for some things that must be considered in making scenarios 

include themes, storyline, settings, panel and pages. 
d. Draw a character in each panel according to the predefined storyline. 

In addition to the above matters, as for the criteria of the mathematical comics seen from the 

sharing of terms, as follows 

1.  Content of Math 

The contents of the mathematical comic should be in accordance with the indicators and 

competencies to be achieved in learning. In addition, the comic also should contain challenging 

math questions or issues, so that students are interested and not feel bored  with the comics 

given. 

2. Visual Elements  

 a. Alphabet 

In terms of selecting letters, the colors on the comic background should be noted. In addition, 

the letters used should be easy to read, clear and should not use complex Latin-shaped letters. 
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b. Shape and Line 

Pictures need to be made simple but clear, whereas meaning the shape does not have to be 

naturalist. 

c.  Stability 

Shapes, lines, colors, and letters should be arranged in a balanced manner so that the 

impression to be conveyed is well received. 

d. Unity 

Unity between elements of one with other elements must be considered and clearly visible, 

for example the title should be made compounds with what is described in the comic. 

e. Accentuation 

In presenting messages or learning materials in the form of comics, it is necessary to 

emphasis on the key elements of the message to be delivered. 

f.   Layout 

Visual elements such as pictures, words, symbols and other forms must first be planned, 

in which the arrangement must be able to put all the elements in harmony. 

3. Style of Language 

The language style used in the comics should be adjusted to the age of the reader, because each 

reader has different absorptive and intellectuality. At school age, children usually tend to like 

languages that are motivated and push their adrenaline. Even at this age, children are not familiar 

with difficult language terms and complicated, so that the use of language styles needs to be 

slightly simplified.  

[13] 

2.   Implementation phase 

This stage is the phase of the learning process used peer tutoring model based on mathematical 

comic. In peer tutoring learning model, students will be given problems through LKS by the teacher. 

Through LKS, students are able to construct their own understanding independently, besides that the 

given problem aims to help students hone cognitive ability as well as understanding of the concept that 

students have learned independently. The problems given are presented in comic form so that the 

students are at least interested to read and if the students are interested to read it is expected that 

students are able to understand the problem. So in the end, the students can find the right solution 

for the given problem. 

 

3.   Evaluation Phase 

At this phase, teacher and students will make the conclusion, and then the teacher will gives a 

quiz to find out how far t he students understanding the social arithmetic material. In the 

implementation of peer tutoring learning does not rule out the possibility of mistakes or misconceptions 

of students. So that, evaluation conducted by the teacher needed to straighten and clarify the concept 

learned. So, in the end all students will have the same concept and exact. 

Example Of Learning Mathematics Use Peer Tutoring Learning Model Based Mathematical Comic 

In The Topic Social Arithmetic 

Learning Goals 
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a. Students can change the everyday problems associated with the value of an item into the form 

of a mathematical sentence. 

b. Students can solve everyday problems related to the value of a items.  

The Process of Learning 

This stage begins with giving apperception to students. Next, the teacher pointed one of the students in 

each group to serve as tutor. After that, the teacher given LKS based mathematical comic to be 

discussed with his group colleagues, where the tutor is responsible for the group discussion that is 

responsibility of the group members' understanding of the problem solving in the LKS. The results of 

further group discussions are presented in front of the class. Students who are responsible as tutors 

require preparation in terms of better understanding of concepts from the other students. Thus, by 

assigning students the responsibility to guide friends in their groups, it will provide an opportunity for 

students to practice their problem solving ability independently. 

Example of LKS based Mathematical Comic 

In this comic, there are 4 selected figures Bella and Adi with the character of a schoolchild, a small 

child, a mother, and also the character of a teacher. In this comic, Bella has the characteristics of a 

good woman (protagonist) while Adi has the characteristics of a man who likes to mock (antagonist). 

The addition of antagonistic characteristics in a story will make the story more interesting and more 

challenging. In further research, the characters used will be surveyed first to find out which characters 

are in demand among students. 

 

 
Figure 4.3(1). Introduction Parts 
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Figure 4.3(2). Conflict Parts 

 
Figure 4.3(3). Closing Parts 

5. Conclusion 

Mathematical concepts are usually presented in abstract and descriptive form, which can make students 

difficult to understand the mathematical concepts. Therefore, teachers need to bring learning closer to 

everyday life. One of the strategy teachers can used is mathematical comic that can be taught with peer 
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tutoring model. The implementation of peer tutoring learning based mathematical comic is expected to 

contribute positively to improve the mathematical problem solving skills for arithmetic social concept.  
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Abstract. The main purpose of this research was to find out the contributions of teacher 

competencies, mathematical talent, and teaching motivation toward mathematic teachers’ 

performance. The population was all of the elementary teachers in Buleleng sub-district who has 

already applied curriculum 2013 as many as 132 teachers come from 54 elementary schools. 

Krejcie Morgan table was used to determine the sample of this research, which altogether 60 

teachers. The sample was determined by random sampling technique. Data was collected by 

mathematical talent test and questioner which are filled by the headmaster of every school. Based 

on the results of the analysis of individual data obtained teacher's contribution to teacher 

performance of mathematics is equal to 63.2%, the contribution of mathematical talent to the 

performance of mathematics teachers is 3.9% and the contribution of teaching motivation on the 

performance of mathematics teachers is 72.4%. These results indicate that teacher competence, 

mathematical talent and teaching motivation are the decisive factors in improving the 

performance of mathematics teachers. From the findings in this study can be seen that the 

mathematical talent contributes the smallest to mathematics teachers’ performance of 3.9%, but 

the simultaneous contribution of mathematical talent and motivation to teach the performance of 

mathematics teachers 72.7% and simultaneous contribution of teacher competence, 

mathematical talent and motivation to teach to the mathematics teacher's performance of 72.9%. 

From these results it can be concluded that the performance of math teachers maximally when 

they combine teacher competence, mathematical talent and motivation to teach. 

1. Introduction 

School is a formal educational institution where the interaction of various components of education that 

plays an important and decisive role in the learning activities of the curriculum, teaching-learning 

facilities, teachers, students and so forth. Two of the educational components that play an important role 

in the success of the learning process are teachers and students. As a complex institution, the school will 

not be good by itself, but with the process of quality improvement. 

The process of enhancing the quality of school-based education requires teachers, both individually 

and collaboratively to be able to do something, change a condition for better quality of education and 

learning. To achieve education and learning quality of an educational institution as one of the system 

influenced by various components, such as program of learning activities, students, learning facilities 

and infrastructure, fund, community environment, principal leadership, and teacher factor. 
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All of the components identified above will be less meaningful for the learners’ experience 

maximally if not supported by a professional teacher figure, have the talent to be a professional, high 

motivation and good performance in the implementation of its duties. Teachers are a key element in the 

education system, especially in schools. All other components, from the curriculum, facilities, costs, and 

so forth will not mean much if the essence of learning that the teacher's interaction with learners is not 

qualified. All other components, especially the curriculum will be "alive" if implemented by the teacher. 

The role of teachers is crucial in transforming educational inputs, some experts argue that in schools 

there will be no change or improvement in quality without changes and improvements in the quality of 

teachers. Being a teacher profession in the past is like a public official who has charisma both for himself 

and for his family. People always pay attention to their every action in interacting with the environment. 

This image is awakened because a teacher really maintains his integrity and credibility. He not only 

teaches in front of the class, but also educates, guides, guides, and shapes good moral character for his 

students [14]. 

Recognizing the importance of teacher factors for the progress of the nation, the government and the 

House of Representatives conduct policy reforms. Law no. 14/2005 on Teachers and Lecturers has come 

out on December 30, 2005. This policy is a very advanced step taken by the government after years of 

ignoring the existence of teachers who really play a role for the advancement of the nation. According 

to this Law, the work of teachers may only be undertaken by a person who has academic qualifications, 

competencies, and educator certificates in accordance with the requirements for each particular type and 

level of educators. Teachers as professionals as referred to in Article 2 paragraph (1) stating that 

"teachers have the position of professionals at the level of Primary, Secondary Education, and Early 

Childhood Education on Formal Education Path that is appointed in accordance with the laws and 

regulations" To improve the dignity and role of teachers as learning agents. The meaning of teachers as 

learning agents is the role of teachers, among others, as facilitators, motivators, pedagogies, learning 

engineers, and inspiring learners for learners. 

Based on the above function, the teacher must have academic qualification, competence, educator 

certificate, physical and spiritual health, and have ability to realize national education objectives (article 

8). Teacher competencies as referred to in this article include pedagogical competence, personality 

competence, social competence, and professional competence gained through professional education. 

Pedagogic competence is the ability of understanding of learners, design and implementation of 

learning, evaluation of learning outcomes, and development of learners to actualize the various 

potentials it has. Some sub-competencies in pedagogic competence are as follows: 1) understanding 

learners in depth; 2) designing learning including understanding the educational foundation; 3) 

implementing learning; 4) design and implement learning evaluations; 5) develops learners to actualize 

their potentialities. The second competency is professional competence is the mastery of the subject 

matter widely and deeply, which includes the mastery of curriculum material subjects in school and 

scientific substance that overshadowed his scholarship. The mastery of the curriculum includes the 

mastery of materials, structure, concepts, and scientific mindset, competency standards, able to develop 

subject matter, professionalism, and utilize ICT. The third competence is personal competence that is a 

personal ability that reflects a steady, stable, mature, wise, and authoritative personality, a role model 

for learners and noble character. Some sub competencies in personality competence are: 1) a steady and 

stable personality; 2) an adult personality; 3) a wise personality; 4) a commanding personality; 5) be 

glorious and be exemplary. The last competency is social competence which is the ability of teachers to 

communicate and get along effectively with learners, education personnel, parents / guardians of 

learners, and the surrounding community. The association must be able to be objective, non-

discriminatory, communicate effectively, empathetically and well-mannered with fellow educators, 

education personnel, parents and community, able to communicate orally and in writing. Teacher 

profession is a special field of work performed on the following principles: (1) having talent, interest, 

calling soul, and idealism; (2) have a commitment to improve the quality of education, faith, devotion, 
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and noble morals; (3) have academic qualifications and educational background in accordance with the 

task field; (4) have the required competencies in accordance with the task field; (5) have responsibility 

for the implementation of professional duties; (6) earning income determined in accordance with work 

performance; (7) have the opportunity to develop professionalism in a sustainable manner with lifelong 

learning; (8) has a legal protection guarantee in performing professional duties; And (9) have 

professional organizations that have the authority to regulate matters relating to teacher professional 

duties (Law No. 14 Year 2005 article 7). 

Good teachers are good teachers and teachers who can teach. The scouting teacher must be clever 

and can find a way to build knowledge in students. It would be better if the teacher knows everything 

related to the material to be discussed in addition to other general knowledge. Many people are clever, 

knowledgeable, full of ideas but cannot teach well. Master is a very complex profession because teachers 

not only have the obligation to educate, but also must be able to motivate and inspire learners and the 

people around him. 

Many problems that can be analyzed, one of which is a teacher who teaches not in accordance with 

the competence he has. Many teachers teach in schools, but not really teachers. Because he lacks the 

talent, interest and ability to become a teacher. This is in line with the opinion [15] states that "the quality 

of education has not been so good as expected, in addition to the lack of facilities and learning facilities, 

teacher factors have not run optimally. First, the teacher has not worked hard. Second, the professional 

ability of teachers is still lacking ". 

The problem will be greater if someone who is not clever and knows little but chooses to become a 

teacher and teach. Such cases are widely encountered in the field. Teachers do not master the teaching 

materials, so if they are studied with logic then, if a teacher does not master the material well then how 

the teacher is able to build that knowledge on the student. 

Another problem encountered in the field is the motivation to teach a teacher. According to Rusyan 

et al (1994) states that the motivation to teach includes four dimensions, namely; 1) teacher's motivation 

in making teaching planning, 2) teacher's motivation in doing learning, 3) teacher's motivation in doing 

teaching assessment, 4) teacher's motivation in improving student learning outcomes. But what happens 

in the field is there are still some teachers who; 1) not maximal in making teaching planning, 2) in 

learning still influenced by mood due to external problem, 3) doing assessment still influenced by 

subjectivity factor. 

Motivation owned by the teacher will affect both the poor performance of teaching. Sartain [16] 

states that in general a motivation or drive is a complex statement within an organism that directs 

behavior toward a goal or incentive. Meanwhile, according to [17], teaching motivation is a 

psychological factor that is non-intellectual. His distinctive role is in the growth of passion, the pleasure 

and the spirit of teaching. A similar opinion is also expressed by Stober (in Rusman, 2010) that 

motivation is defined as causal factors that connect with something in a person's behavior. Based on 

some opinions of experts it can be concluded that the motivation to teach is the driving force from within 

and from outside of a person to be able to teach and perform tasks as educators to achieve learning 

objectives. 

[17] classifies the function of motivation into two that is 1) encourage humans to act, so as a driver 

or motor that releases energy. Motivation in other respects is the driving force of each activity to be 

done, 2) determine the direction of action, ie toward the goal to be achieved. Thus the motivation can 

provide the direction and activities to be done harmonious in order to achieve the goal, by setting aside 

actions that are not beneficial to that goal. Motivation function according to [16] is to move or arouse a 

person to arise desire and willingness to do something so as to obtain results or achieve learning 

objectives. 

Being a teacher who is competent in teaching, having good talent, motivation and performance is not 

easy. Teachers skilled in teaching if you already have the talent as a teacher and the fourth competence 

of teachers and have a high motivation in implementing learning. In performing their main duties as 
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teachers and educators, teachers will always encounter problems in the field. These problems can also 

come from the needs of teachers who are not fulfilled so that it affects the main task that is as a teacher 

and educator. 

The phenomenon that occurs in the field is different from the expected. The results of the authors' 

observations and according to [18] showed that the competence of the competence still needs to be 

improved, the motivation of teaching and talent to become a math teacher mostly still follow the old 

pattern and the teaching performance of the teacher should still be more optimized. This can be seen 

from the symptoms as follows:1) Teachers are less than optimal in analyzing and translating the 

curriculum into teaching programs, such as semester programs, syllabi, and lesson plans, 2) The number 

of resource books that teachers use to collect lesson material taught is still very limited. 3) Still found 

some less talented teachers run their profession as professional teachers. 4) Teaching methods used by 

teachers still exist that are less relevant to the material presented. 5) There are still teachers who rarely 

do an analysis of the level of progress of learning outcomes of learners. 6) There are still teachers who 

do not want to be involved in the activities to guide extracurricular activities. 7) There are still teachers 

who perform their duties just to fulfill their teaching responsibilities, not to improve the service level so 

as to produce student achievement maximally. 8) There are still teachers who are only satisfied with the 

learning outcomes of mediocre learners, not on satisfaction to achieve maximum results of students. 9) 

There is still a lack of interest in reading a teacher to study the teaching materials that will be taught to 

learners.10) There are still teachers who are less able to apply scientific principles of educational 

research results for the benefit of teaching. 

The above phenomenon implies that the management of the teaching and learning process, the 

development of the competence and talent of a teacher, the motivation of teaching and the performance 

of teachers in teaching still need to be improved, and for that coaching on the performance of teachers 

must be continuously done. Some research conducted [1] looking for correlation between 

communication and teacher work motivation toward teacher performance and research conducted by 

Ferawati (2008) looking for influence of attitude and motivation to teach to teacher performance. 

However, there has been no research that significantly examines the contribution of teacher competence, 

talent to teacher, and teaching motivation to teacher performance. Based on the exposures described 

above, the researcher is interested to know the contribution of each teacher competency, the talent to be 

the teacher, and the motivation to teach the teacher performance in teaching. And to know how big the 

contribution of each variable to the performance of math teacher. 

 

2. Method 

This research is an ex post facto research. The ex post facto research design is a research design to 

examine the symptoms that have occurred. The approach used is a quantitative approach, where the 

quantitative approach is characterized by the existence of statistical analysis with descriptive 

correlational. Descriptive techniques are used to express the response of the subject so as to provide a 

systematic description of the facts. This correlational technique is used to show the degree of relationship 

between the variables of Teacher Competence, Mathematical Talent, Teaching Motivation, and 

Mathematics Teacher Performance. The data collection in this study used survey and test method, 

because the data collected by asking directly to respondents through questionnaires or questionnaires 

observed by school principals of each school. The data taken will include four variables, namely the 

Competence of Teachers, Mathematical Talent, Teaching Motivation, and Teacher Performance 

variables. 

The population of this research is all elementary school mathematics teachers in Buleleng sub-

district. Based on data obtained from the Buleleng sub-district education unit, many elementary schools 

/ equivalents in Buleleng sub-district are 81 schools but have implemented the 2013 curriculum of 17 

elementary schools. 
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3. Result and Discussion 

3.1 Direct Contribution 

 

 Teaching Motivation Teachers’ Performance 

Teacher’s Competences 57.9% 89.79% 

Mathematical Talent 24.24% 63.2% 

Teaching Motivation  63.2% 

 

If viewed from a theoretical point of view, teacher competence as referred to in law number 14 of 

2005 on teachers and lecturers in article 8 includes pedagogical competence, personality competence, 

social competence, and professional competence gained through professional education. According to 

Sardiman (2011), teaching motivation is a non-intellectual psychological factor. His distinctive role is 

in the growth of passion, the pleasure and the spirit of teaching. A similar opinion is also expressed by 

Stober (in Rusman, 2010) that motivation is defined as causal factors that connect with something in a 

person's behavior. Based on some opinions of experts it can be concluded that the motivation to teach 

is the driving force from within and from outside of a person to be able to teach and perform tasks as 

educators in order to achieve learning objectives. 

Based on the result of statistical test and theoretical exposure, it can be concluded that directly there 

is a significant contribution of teacher competence to motivation to teach, that is equal to 57,9%. Talent 

is a potential that is more prominent or special than others. Talent can also be interpreted as innate 

potential which is a potential that still needs to be developed or trained to achieve a special skill, 

knowledge and skills. The talent of being a teacher in this case concerns the intellectual dimension of 

the teacher which is a basic potential in managing the learning manually, a gifted teacher will be able to 

master the class well and always have a high motivation in carrying out every learning. Being a teacher 

is a passion for him. Teaching motivation plays a very important role in learning. To be able to motivate 

learners then a teacher must be able to motivate himself first in the implementation of learning so that 

will result directly to student learning outcomes and teacher performance. 

The tendency that happens is that if someone has a talent in a field then it will directly affect the 

motivation to develop the talent. So it is suspected that the talent of being a teacher contributes directly 

to the motivation of teaching a teacher. Based on the results of theoretical statistical and theoretical tests, 

it can be concluded that there is directly a significant contribution of mathematical talent to motivation 

to teach. Based on Permendiknas of the Republic of Indonesia Nomot 16 of 2007 on Academic Quality 

Standards and Teacher Competencies. Stating that the standard of Teacher Competence is developed 

intact from 4 main competence, that is Pedagogic Competence, Professional Competence, Social 

Competence, and Personality Competence. The fourth competency integrated in teacher performance. 

By mastering the four competencies to meet the category of professional teachers, the performance 

generated by a teacher will be influenced by the mastery of these competencies. In other words that the 

better mastering the competence of teachers then the resulting performance will be better too. So it is 

assumed that teacher competence contribute directly to teacher performance. Based on the result of 

statistical test and theoretical exposure, it can be concluded that directly there is a significant 

contribution of teacher competence to the performance of math teacher. The profession as a teacher is a 

special field of work carried out based on several principles. One of the most basic principles is to have 

talent, interest, calling soul and idealism based on law number 14/2005 about teachers and lecturers. 

Some problems encountered one of them is the teacher who teaches not in accordance with the 

competence he has. Some teachers teach at school but do not really become teachers. because less 

talented to be a teacher. 
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A gifted teacher always loves his job as an educator Because the teacher will always find a way to 

improve his performance as an educator so that it can be said that the more gifted a teacher then the 

resulting performance will be better. So it is suspected that the talent of being a teacher contributes 

directly to the performance of teachers. Based on the results of statistical tests and theoretical exposure, 

it can be concluded that there is directly a significant contribution of mathematical talent to the 

performance of mathematics teachers. But when viewed from the results of statistical tests, where the 

contribution of mathematical talent to the performance of mathematics teachers can be said quite small, 

that is 1.35%. 

Motivation of the teacher will affect both the poor performance of teaching. In general, motivation 

or encouragement is a complex statement within an organism that directs behavior toward a goal or 

incentive. While the motivation to teach is some non-intellectual psychological factors that play a 

distinctive role in terms of the growth of passion, feel happy and the spirit of teaching. 

A teacher who has a high motivation to teach will affect the performance produced by the teacher. 

This means that the higher the motivation to teach a teacher the better the performance of the teacher. 

So it is suspected that the motivation of teaching contribute directly to the performance of teachers. 

Based on the results of statistical tests and theoretical exposure, it can be concluded that there is directly 

a significant contribution of teaching motivation on the performance of mathematics teachers. 

 

3.2 Indirect Contribution 

 

 Teachers’ Performance 

Teacher’s Competences and Mathematical Talent 72.7% 

Mathematical Talent and Teaching Motivation 72.7% 

Teacher’s Competences,  72,9% 

 

Each teacher should be able to master and apply the four professional competencies of teachers that 

have been regulated in Permendiknas consist of professional competence, pedagogic competence, social 

competence, and personality competence. If the four competencies have been mastered by a teacher then 

the teacher can be regarded as a professional teacher in the field. A professional teacher will tend to 

have a high motivation to teach. With the mastery and application of the four competencies and have 

the motivation to teach it will result to the performance of the teacher. 

A teacher who has mastered four professional competencies regulated in the law and also has a high 

motivation in teaching, thus implicating the performance generated by the teacher. In other words, 

mastering the four-professional competence of teachers and having high motivation to support the 

achievement of teacher teaching performance. So it is suspected that teacher competence and teaching 

motivation contribute simultaneously to teacher's teaching performance. 

So these findings indicate that the performance of mathematics teachers is influenced by teacher 

competence and teaching motivation, in other words to improve the performance of mathematics 

teachers can be done by developing teacher competence and improve mathematical logical intelligence. 

The results showed that mathematical talent and teaching motivation contributed simultaneously and 

significantly to the performance of mathematics teachers. From the coefficient of determination obtained 

by 0.727 which means the contribution of teacher competence, mathematical talent and motivation to 

teach simultaneously to the student's mathematics teacher performance of 72.7%. Until now no other 

research has been found that examines the contribution of mathematical talent and teaching motivation 

to the mathematics teacher's performance so that this finding can be used as reference for further 

research, especially related to spatial spatial relationships and teaching motivation on the performance 

of mathematics teachers. 

Based on the theoretical statistical and exposure test results, it can be concluded that simultaneously 

there is a significant contribution of mathematical talent and motivation to teach the performance of 
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mathematics teachers. The results showed that teacher competence, mathematical talent and teaching 

motivation contributed simultaneously and significantly to the performance of mathematics teachers. 

From the coefficient of determination obtained by 0.729 which means the contribution of teacher 

competence, mathematical talent and motivation to teach simultaneously to the student's mathematics 

teacher performance of 72.9% and the rest of 27.1% is determined by other variables that are not 

examined. The above described description can be shown through the structure equation Y = 0.729X1 

+ 0.563X2 + 0.795X3 + 0.609ε2. These findings indicate that to improve the performance of 

mathematics teachers there are three factors that influence the achievement of teacher math performance, 

namely teacher competence, mathematical talent and teaching motivation. 

 

4. Conclusion  

Based on the results of the analysis of individual data obtained teacher's contribution to teacher 

performance of mathematics is equal to 63.2%, the contribution of mathematical talent to the 

performance of mathematics teachers is 3.9% and the contribution of teaching motivation on the 

performance of mathematics teachers is 72.4%. These results indicate that teacher competence, 

mathematical talent and teaching motivation are the decisive factors in improving the performance of 

mathematics teachers. From the findings in this study can be seen that the mathematical talent 

contributes the smallest to the performance of mathematics teachers of 3.9%, but the simultaneous 

contribution of mathematical talent and motivation to teach the performance of mathematics teachers 

72.7% and simultaneous contribution of teacher competence, mathematical talent and motivation to 

teach to the mathematics teacher's performance of 72.9%. From these results it can be concluded that 

the performance of math teachers maximally when they combine teacher competence, mathematical 

talent and motivation to teach. 

In the implementation of learning teachers should be aware of the importance of mastering the four 

competence teachers who pass the pedagogic competence, professional competence, social competence 

and personality competence that indicate the level of professionalism of an educator, but besides based 

on law number 14 of 2005 an educator also must have the talent as a teacher and has a strong motivation 

as an educator. 
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