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ABSTRACT

The results of  previous studies show that students of  Physics Education (S1 and S2), FKIP Syiah Kuala Univer-

sity more than 50% do not understand the programs and roadmap of  Pilar ASEAN Socio-Cultural Community 

as a part of  the ASEAN Economic Community (AEC). The inference of  those results to the implementation 

of  learning physics and science education system needs to be implemented through a link and match learning 

model that can improve the ability to think critically and creatively, and students need to be trained to be problem 

solvers, not the problem makers.Based on these problems, through this research has been applied physics learn-

ing by using Problem Solving strategies on   25 students of  Master of  Physical Education and Science. At the end 

of  the implementation study measured the ability of  students to apply problem-solving strategies in accordance 

with Answer Sections of  Problem Solving adopted from previous research. The results showed that the majority 

of  students (78%) are able to implement the stage I (Focus on Problem) with a complete, almost all respondents 

(91%) was only able to implement the stage II (Describe the Physics) of  about 40%, almost all respondents (91% ) 

can apply for the stage III (Plan The Solution) approximately 80% of  all respondents have been able to implement 

the stage IV (Excute the Plan) perfectly, and all respondents have been able to apply the stage V (Evaluate the 

Answer) completely. It is expected that all staff  of  teaching Science materials (Physics), they are recommended 

strongly to implement Problem Solving as an alternative strategy for preparing students to face global competition 

in the ASEAN Economic Community (AEC).
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INTRODUCTION

The Society of  Southeast Asian countries 

formed an organization in Bangkok on August 8, 

1967, known as ASEAN. The main objective of  

thisinstitution is to create and maintain the secu-

rity and peace in the region of  Malaysia, Indo-

nesia, Thailand, Singapore, and the Philippines. 

After 30 years later, or rather the establishment of  

ASEAN in 1997 goalsincerased to the economic 

sectors and social life, so in the end they come 

to an agreement to establish the ASEAN Econo-

mic Community (Hakim, 2013). The members of  

ASEAN Economic Community or shortened by 

the AECin 2003 in Bali, Indonesia had built the 

three main pillars, namely (i) the AEC (ASEAN 

Economic Community), (ii) the ASEAN Security 

Community and (iii) the ASEAN Socio-cultural 

Community (Arifin, 2007; 2008).

Roadmad pillar of  Socio-Cultural Com-

munity (SCC) included in the educational, social 

and religious. Supposedly every learner, whet-

her at low, medium and higher education levels 

must understand well what are Roadmad of  the 

pillars of  the ASEAN Socio-cultural Community 

(Halim et al., 2015). The main objective of  the 
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pillars are forming Human Resources (HR) in 

the ASEAN region to compete in the Southeast 

Asian region and also within the scope of  Inter-

national broadly. Therefore, for the success of  

the SCC ASEAN pillars implementation, at the 

higher level education learning model to adopt 

the link system and match through the learning 

model based on the ability to think critically and 

creatively, and students need to be trained to be 

problem solvers, not to be problem makers (Zam-

rozi, 2000; Wangke, 2014).

Problem Solving is one of  the strategies to 

not only filled with a load of  knowledge (Cogni-

tive Load) (Sweller, 1988), but also regarding the 

technical or procedural (Bagno, 1997), and has a 

strong correlation with the leraners’ structure of  

knowledge (Toth, 2009). In other words, learning 

activities Problem Solving strategies include cog-

nitive and psychomotor domains (Frederiksen, 

1984), as well as the realm of  attitudes (Caballero 

et al, 2011). Some research indicates that through 

the implementation of  strategies Troubleshooting 

formed two models of  problem solving, the mo-

del expert (expert performance) and a model be-

ginner (novice performance) (Larkin et al, 1980, 

1980a; Schoenfeld, 1982; Kook, 1991). Besides, 

some of  the results also showed that the imple-

mentation of  Resolution Issues strategy is bet-

ter done in a group than individuals (Heller et 

al, 1991),It needs cognitive skills, metacognitive 

skills, and motivational skills (Mayer, 1998), and 

can be developed representative metal (Savels-

bergh, 1998). However, in the implementation of  

the Problem Solving strategy the solver intuitive 

are still affect both at the strategy starters stage 

(diSessa, 1993), or at the strategy undertaken sta-

ge done by experts (Sherin, 2005).

Despite the problems faced by the students 

in social life and culture is more complex, real-

time, and various, it turns out that the students 

who have been trained and familiar with the 

strategy Problems Solving for physics problems 

in open-ended and unstructured forms (ill-struc-

tured) can easily be solved (Ogive, 2009). Results 

of  other studies also show that students who have 

been trained to solve the problem of  non-routine 

forms by multi-solution method is better than the 

students who are trained in methods of  single-

solution (Lee et al, 2014; Bahar, 2015).Two of  

the latest research results as well as some previo-

us research results give a strong recommendati-

on that any problems that would be faced by the 

students in social and cultural life (Socio-culture 

Community), either in the form of  close-ended 

(well-structured) or open-ended (ill- structured) 

will be resolved easily by the students who have 

been trained and are familiar with problem sol-

ving strategies.

There are some attempts have been made 

in the higher education to face the global com-

petition in the ASEAN Economic Community 

(AEC). Among the efforts to prevent the collapse 

of  the culture and language through the preser-

vation of  local literature in the form of  teaching 

materials (Sultoni, 2015), setting up of  IT human 

resources with Scientific approach (Sholikha, 

2015), to prepare the students to be entrepre-

neurial through the development of  learning ma-

terials based on Life Skill (Khoiri et.al ., 2011), to 

prepare the teachers who are able to compete and 

anti-corruption to include subjects of  anti-Cor-

ruption in the syllabus LPTK (Murdani, 2014), 

and create a generation that mastered the techno-

logy through the provision of  Basic Concepts of  

Science in Primary School students (Hidayah, 

2014 ). As we know that we lack of  data and in-

formations how the efforts of  higher education in 

preparing human resources who are able to com-

pete globally in the AEC, through this study, it is 

possible to provide the students with the ability of  

accomplishing problems either closed-ended and 

open-ended.

METHOD

This research using Pre-Experimental De-

sign approach in which the respondents were se-

lected without going through random sampling 

and diagram for this design are shown in Table 1.

Table 1. Pre-Experimental Design

Source: (Fraenkel et.al., 2012).

The number of  respondents involved in 

this study are 25 students of  the Physical Educa-

tion Master degree and Science. The treatments 

used at the first meeting is to stock the basic theo-

ry and practice to solve physics problems through 

Lecture and Discussion method (Kohl & Fin-

kelstein, 2006). Respondents are also introduced 

and explained the rubric characteristics of  phy-

sics problem solving assessment in the form of  

closed-ended or routine problems. While at the 

second meeting of  the respondents were given 

two forms of  assessment rubrics, they are; forms 

that have been filled (as a lecturer grip) and a 

blank form (for training the students).

 For sections that have been filled, the res-
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pondents were asked to give Grade on each item 

for each stage of  the strategy to Troubleshooting. 

While for the blank rubric, the respondent was 

asked to be able to fill in the answers, according 

to the stages Troubleshooting strategy model 

(Heller et.al, 1991). The students’ ability data to 

solve problems of  physics are collected using a 

standard “Problem SolvingResponse Rubric” 

adopted from the research (Halim et al, 2010). 

Descriptive analysis of  the answers are based on 

the completeness of  student answers for every 

stage of  Problem Solving strategies compared 

with standard stages which are carried out by an 

expert (the standart stages of  Troubleshooting 

Strategy).

RESULTS AND DISCUSSION

Overall results of  the study are shown in 

Figure 1. The figure shown in comparison of  

completeness of  respondents between each stage 

of  Troubleshootingstrategy. The results discussi-

on are discussed based on the stages of  Problem 

Solving strategy. 

Stage I (Focus on the Problem).

Based on the bar chart in Figure 1.1 abo-

ve, it can be seen that the stage I (Focus on the 

Problem), most respondents (78%) can complete 

this stage completely (100%), but there is also a 

small proportion of  respondents (22%) was only 

able to complete this stage of  approximately 50%.

Some of  the relevant research results indicate that 

this stage (Focus on the Problem) on the strategy 

undertaken by beginners (Novice strategy) is invi-

sible and difficult given the score compared with 

the strategy undertaken by experts (Heuvelen, 

1991; Cock, 2012; Docktor, et .al, 2015).

The results of  interviews with respondents 

showed that most of  them (90%) in the stages be-

fore, has never been revealed in the form of  visual 

or words, but only in the minds of  the respon-

dents, it is often called the “unwritten customs” 

in the problem-solving physics(Montague, et.al., 

2000). But after the respondents were given the-

oretical and practical physics problem resolving 

the standard has increased very well at this stage.

Stage II (Describe the Problem)

This stage or a stagethat explain the prob-

lem in physics, is found only in the strategy of  

Problem Solving Problems of  physics, which was 

designed by Heller in Tuminaro & Redish (2007), 

while the model Polya, which is widely used in 

mathematics, has four stages, not including this 

stage II (Xin et al, 2005). Most respondents (90%) 

was only able to fill 40% of  the full answer in this 

second stage.In other words, many respondents 

who did not fill the solution in the second stage. 

One reason is that the respondent is uncommon 

or rarely taught the solution in the second stage, 

either at college or at the high school level. This 

is consistent with the findings made by Ibrahim 

& Robello (2013) of  19 engineering students who 

take kinematics course, none of  which showed a 

visual depiction of  metal in the form or expressi-

on in words.

Figure 1. The Completeness of  respondents Answer for each stage
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Stage III (Plan the Solution)

The solutions activities in this stage, inclu-

ding measuring the ability of  respondents to ana-

lyze the equation, compose what variables should 

be resolved first, checking the completeness of  

the information needed, whether it is necessary 

to form a new equation or not, and whether the 

units need to be converted or not. This kind of  

activity should be performed by the respondent. 

This fact is apparent from the results of  the res-

pondents in Figure 1. Approximately 90% of  res-

pondents were able to fill out a solution at this 

stage by about 80% complete. In the Problem 

Solving strategy practiced by beginners (Novice 

strategy) this stage can be completed perfectly 

(Schoenfeld, 1982).

Stage IV (Execute the Plan)    

The capability of  the respondents in this 

stage is good, where all respondents can fill the 

solutions at this stage perfectly. One reason is that 

this stage is the form of  a solution that has been 

commonly done by the respondent to resolve the 

physics problems. The solution in this stage has 

no difference between the strategy undertaken 

by the beginners (Novice strategy) with the stra-

tegy undertaken by the Expert (Expert strategy) 

(Schoenfeld, 1982).

Stage V (Evaluate the Answer)

The ability of  respondents at this stage is 

good, where all of  the respondents can fill the so-

lution at this stage perfectly. Although this stage 

is rarely done by the respondents formally, but 

after being given the concept and trained to solve 

the physics problems, the respondents could write 

the solution at this stage perfectly. The solution 

at this stage was not too difficult, the activity is 

just checking the numeric values, units and marks 

obtained (- or +).

CONCLUSION

The overall students (respondents) have 

been able to apply the right Problem Solving stra-

tegy, although the stage II (describe the problem) 

has not been done nicely. This is due to the res-

pondents are not familiar with the contents of  

the requested solution in this stage. In the phy-

sics problem solving strategies, traditionally the 

respondents have never disclosed the solution as 

desired in stage II. The study results implications 

are expected to staff  that administer the subjects 

of  physics or science can develop an assessment 

rubric Problem Solving of  a lecturer version 

and a student version. It certainly would make 

it easier to train students in implementing Prob-

lem Solvingstrategy as main ability to face global 

competition in the ASEAN Economic Commu-

nity (AEC).

ACKNOWLEDGMENT

To all those who have helped this research 

activity, both in terms of  materials, thoughts or 

ideas, we say many thanks. Especially to the ma-

nagers and administrative personnel of  Master 

of  Science Education, Unsyiah specifically PPs, 

thank you very much for all your help.

REFERENCES

Arifin, Sjamsul. (2008). Masyarakat Ekonomi ASEAN 

2015; Memperkuat Sinergi ASEAN di Tengah Kom-

petisi Global. Jakarta; Elex Media Komputindo.

Arifin, Syamsul, (2007). Integrasi Keuangan dan Moneter 

di Asia Timur; Peluang dan Tantangan Bagi Indo-

nesia. Jakarta: Gramedia.

Bagno, E. & Eylon, B.S. (1997). From problem solv-

ing to a knowledge structure: An examplefrom 

the domain of  electromagnetism. Am. J. Phys., 

65(8),  726-736.

Bahar, A. (2015). Cognitive Backgrounds of  Problem 

Solving: A Comparison of  Open-ended vs. 

Closed Mathematics Problems. Eurasia Journal 

of  Mathematics, Science & Technology Education, 

11(6), 1531-1546

Caballero, A., Blanco, L.J. & Guerrero, E. (2011). 

Problem Solving and EmotionalEducation 

in Initial Primary Teacher Education. Eurasia 

Journal of  Mathematics, Science & Technology Edu-

cation, 7(4), 281-292.

Cock, D.M. (2012). Representation use and strategy 

choice in physics problem solving. Physical Re-

view Special Topics-Physics Education Research. 8, 

020117. 

diSessa, A.A. (1993). Toward an epistemology of  phys-

ics. Cognition and Instruction, 10 (1), 165–255.

Docktor, J.L., Strand, N.E., Mestre, J.P. & Ross, B.H.  

(2015). Conceptual problem solving in high 

school physics, Physical Review Special Topics-

Physics Education Research. 11, 020106.

Fraenkel, J.R., Wallen, N.E.& Hyun, H.H. (2012). 

How to Design and Evaluate Research and Educa-

tion. McGrow Hill, New York.  

Frederiksen, N. (1984). Implications of  Cognitive The-

ory for Instruction in Problem Solving, Review 

of  Educational Research, 54(3), 363-407

Hakim, M.Fathoni. (2013). ASEAN Community 2015 

dan Tantangannya pada Pendidian Islam di In-

donesia. Laporan penelitian,

Halim, A, Susilawati& Melvina (2015) The under-

standing of  physics education students about 

the ASEAN Sosio Cultural Community 

(ASCC) The International Seminar on The Asian 

Economic Community 2015, Palu, Indonesia.

Halim, A., Halim, L., Meerah, S. &Kamisah, O., 



5A. Halim, Yusrizal, Susanna, Tarmizi / JPII 5 (1) (2016) 1-5

ematical Problem Solving, Learning Disabilities 

Research & Practice, 15(2), 110-116.

Murdani, E. (2014). Pendidikan Indonesia dalam 

Rangka Menghadapi ASEAN Community 

2015. Proseding Seminar Bisnis & Teknologi, IBI 

DARMAJAYA 15-16 Desember 2014. 

Ogive, C.A. (2009). Changes in students’ problem-solv-

ing strategies in a course that includes context-

rich, multifaceted problems. Physical Review 

Special Topics, Physics Education Research, 5.

Savelsbergh, E.R. (1998). Improving Mental Represen-

tation in Pkysics Problem Solving, Dissertation 

of  Ph.D Program. Twente University of  Amster-

dam. Berlijn.

Schoenfeld, Alan, H. (1982). Expert and Novice Math-

ematical Problem Solving. Journal for Research 

in Mathematics Education, 13(1), 31-49. 

Sherin, B. (2005). Common Sense Clarified: The Role 

of  Intuitive Knowledge in Physics Problem 

Solving, Journal of  Research in Science Teaching, 

43(6), 353-555.

Sholikha, S.M. (2015). Penerapan Teknologi Informasi 

dalam Pendekatan Saintifik pada Mata Pelaja-

ran Ekonomi. Prosiding Seminar Nasional 9 Mei 

2011, Surabaya.

Sultoni, A. & Hilmi, H.S. (2015).Pembelajaran Sas-

tra Berbasis Kearifan LokalSebagai Upaya 

Optimalisasi Pendidikan Karakter Kebang-

saanMenuju Masyarakat Ekonomi ASEAN 

(MEA). Prosiding Seminar Nasional Pendidikan 

Bahasa Indonesia 2015. Surakarta.

Sweller, J. (1988). Cognitive Load During Problem 

Solving: Effects on Learning, Cognitive Science, 

12 (1),257-285. 

Toth, Z. & Sebestyen, A. (2009).  Relationship between 

Students’ Knowledge Structure and Problem-

Solving Strategy in Stoichiometric Problems 

based on the Chemical Equation. Eurasian J. 

Phys. Chem. Educ., 1(1), 8-20.

Tuminaro, J. & Redish, E.F. (2007). Elements of  a 

cognitive model of  physics problem solving: 

Epistemic games. Physical Review Special Topics-

Physics Education Research. 3.

Wangke. H. (2014). Peluang Indonesia dalam Ma-

syarakat Ekonomi ASEAN 2015, Majalah Info 

Singkat, Vol. VI, No. 10/I/P3DI/Mei/2014.

Xin, Y.P., Jitendra, A.K. & Buchman, A.D. (2005). Ef-

fects of  Mathematical Word Problem–Solving 

Instruction on Middle School Students with 

Learning Problems. The Journal of  Special Edu-

cation, 39(3), 181-192.

Zamrozi, (2000). Paradigma Pendidikan di Masa Depan, 

Yogyakarta; Bayu Indra Grafika.

(2010). Pembangunan Instrumen Penyelesa-

ian Masalah Sains, Jurnal Pendidikan Malaysia, 

35(1), 35-39.  

Heller, P., Keith, R. & Anderson, S. (1991). Teaching 

Problem Solving through Coorperative group-

ing. Part 1: Group versus Individual Problem 

Solving. Am.J.Phys, 60(7), 627-636. 

Heuvelen, A.V. (1991). Learning to think like a 

physicict: A review of  research-based instruc-

tional strategies. Am.J.Phys.,59(10), 891-897.

Hidayah, P. (2014). Pentingnya Pendidikan Dasar 

Sains pada Jenjang Pendidikan SD/MI dalam 

rangka Mengejar Kemajuan Teknologi. Al-Bi-

dayah, 6(2), 273-289.

Ibrahim, B. & Rebello, S. (2013). Role of  mental rep-

resentations in problem solving: Students’ ap-

proaches to nondirected tasks. Physical Review 

Special Topics-Physics Education Research. 9, 

020106.

Khoiri, N., Hindarto, N. & Sulhadi. (2011). Pengem-

bangan Perangkat Pembelajaran Fisika Ber-

basis Life Skill untuk meningkatkan Minat 

Kewirausahaan Siswa. Jurnal Pendidikan Fisika 

Indonesia,7 (1),84-88.

Kohl, P.B., & Finkelstein, N.D. (2006). Effect of  rep-

resentative on students solving physics prob-

lem; A fine-grained characterization. Physical 

Review Special Topics-Physics Education Research. 

2, 010106. 

Kook, A.J. (1991). Representation of  Models for Ex-

pert Problem Solving in Physics. IEEE Transac-

tions on Knowledge and Data Engineering, 3(1), 

48-54. 

Larkin, J.H., McDermott, J., Simon, D.P., & Simon, 

H.A. (1980a). Models of  Competencein Solv-

ing Physics Problems. Cognitive Science, 4 (1), 

317-345.

Larkin, J.H., McDermott, J., Simon, D.P. & Simon, 

H.A. (1980). Expert and Novice Performance 

in Solving Physics Problem. Science. 208 (1), 

1335-1342.

Lee, C.Y., Chen, M.J.& Chang, W.L. (2014). Effects of  

the Multiple Solutions and Question Prompts 

on Generalization and Justification for Non-

Routine Mathematical Problem Solving in a 

Computer Game Context. Eurasia Journal of  

Mathematics, Science & Technology Education, 

10(2), 89-99 

Mayer, R., (1998). Cognitive, metacognitive, and mo-

tivational aspects of  problemsolving,  Instruc-

tional Science 26 (1), 49–63

Montague, M., Warge, C. & Morgan, T.H. (2000). 

Solve It! Strategy Instruction to Improve Math-


