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Abstract

This research aims to: determine the effect of hpdeblem based learning model concept map ontiiiyato
solve problems and critical thinking physics studeof SMA Negeri 3 Padangsidimpuan. This reseasch i
quasi experimental research with two group prgtesttest design. The population of this researeli students

of class X SMA Negeri 3 Padangsidimpuan. Samples eken 2 classes are determined by random cluster
sampling technique, that is experiment class agptieoblem based learning model with concept map and
control class applied conventional learning. Thetrimment that used in this research is the protselving
ability instrument in essay form as much as 5 goestand critical thinking ability instrument insay form 5
guestions which has been declared valid by exparht From the result of the research, it can beladad that

the problem solving ability of physics of studetiiat is taught by the problem based learning madsisted
concept map is better than the students who aghtdily conventional learning and the critical thimkability

of physics students who are taught by the problased learning model assisted concept map is libtearthe
students with conventional learning. There is aitpesinfluence of problem based learning modelisied
concept map to the ability of problem solving abdity of critical thinking of physics students.

Keywords. Problem Based Learning Model, Concept Map, Prot$eming Ability, Critical Thinking

1. Introduction

Education is one of the basic needs of human kaiidgcannot be separated in daily life. Educatiamis of the
things that have a very important role in ordelimprove and produce quality of human resourcesjagan
(2011) said that education is a conscious and plhraifort to create an atmosphere of learning aadning
process so that learners actively develop theiem@l to have spiritual power of religion, selfrtml,
personality, intelligence, noble character, andl #kat needed him, Society, nation and state. fEfto improve
the quality of education in schools should be thjtoa planned and well-planned learning processfagilitate
and help students to develop the potential than istudents themselves, so that learning objectoass be
achieved. One form of business to improve the gualf education is to carry out teaching and leagni
activities in schools, because the school as adbeducational institution in a systematic way tanpthe
educational environment to perform various learrantjvities.

Physics learning should emphasis on process, vidigarning that emphasis the way of thinking scéeto
observe the surroundings, then think about the ataedationship, then do the modeling and finalgnado
engineering in the work. If simplified, Researctygias, the point is to recognize the natural surdings and
then create a formulation such as formulas and gdtitddes toward those phenomena (Sadia, |.W, 201
fact is, physics learning only encourages studantsiemorize the concept and less able to use theepb if
they encounter real life problems related to thecept (Trianto, 2009).

Based on the results of interviews of a physicster physics learning in the classroom still fasegeral
problems. The learning model is still teacher-castte Physics teachers have not been effective antiping
thinking skills and problem-solving skills so thhe students do not even have high-order thinkkilts sWhen
we looked from the minimum competency mastery (KKiklthe school for student repeat value is stilllem
KKM. Another problem in the process of physics teag is the lack of thinking development effortatlguide
students to solve a problem while learning takeseql This process more encouraging student to mmte
subject matter in order to answer all the exam tijpres The fact shows that the students are lesgeain
learning activities and students are prefer to bedrwrite what teachers describe or write on theerdh

Responding to the problems above, we should ovezcitia problem with efforts in improving students
'thinking skills in solving problems, by changirtgetold learning model with new learning model thatpower
the students to be more active in learning (Suar@&i4), so we can develop students' thinkingitgbilo solve
the problem faced, then the main problem facedhésuse of teacher-centered learning model thatesaie
ability to think to solve low student problems. Acding to Dwi (2013); Tasoglu, (2014) stated thnat problem
solving ability of physics student is better withoplem based learning model than conventional tmau
learning process is more effective with problemedlakearning (Ismet, 2015). According to Sentyo(R011);
Temel (2014) also explains students' critical thigkskills better through problem based learningdetdhan
conventional because in the learning process, stadge faced first on the problem (Ladestam: 2016)

Selecting the right learning model can improve shid' thinking and problem solving skills to betbeegt
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Problem-based learning model is one of the learnioglels that involve students to solve a probleraugh
scientific method so that students gain knowledge have ability in solving problems. In additioo, ielp
students understand the concepts of physics, dsawédcilitate students in understanding the lesgameeds to
be supported by the use of assistance such asptanegs, so that student activity is expected ractwve than
before, student learning outcomes increase anditepprocess more optimal Dewi (2014).

According to Arends (2008), the problem-based legrrmodel is a model of learning that develops
thinking skills and problem-solving skills, and timellectual skills, studies the roles of adulisdxperiencing
them through simulated real situations or situaiand becoming self-reliant and autonomous learners
Characteristics of problem-based learning are Ringsguestions or problems, making questions relabethe
problem and enabling the emergence of various isolitto solve the problem. 2) focus on interdisngoly
linkages, students review the issues from diffeseijects. 3) Authentic inquiry students must ara|yestablish
problems, develop hypotheses and make predicttmiigct and analyze information, carry out expertseand
draw conclusions. 4) produce products and pubiemanding learners to produce certain productldrfdrm
of real work or demonstrations that can repredamtsblution of problems they find. 5) Collaboratistudents
work together, most commonly forming pairs in sngabups. Work together to motivate sustainably wren
complex assignments. Problem based learning hagepfiases: phase 1) Provide orientation about ribiglgm
to the students, phase 2) Organize students tandsephase 3) Assist independent and group imatsin,
phase 4) Develop and present artifacts and an idnd phase 5) Analyze And evaluate the problelvivsp
process.

Suyanto (2009) who proposed the conventional methaal teaching and learning activity that focuses
students' attention centered to the teacher, dothbaonly active is teachers. Since the first mdthas been
widely used as a means of oral communication betvweachers and students in learning. In line witfsdh's
(2004) opinion, conventional learning is an emegdearning approach where teachers actively protddehing
while the students are only passive, ie only rec&gsons

Jonassen (2004) defines the problem as the differbatween the outcome to be achieved and thengxist
reality. Problem solving uses thought processesliee known difficulties, collects facts about thifficulty and
determines additional information as needed. Thede#son (2001) states if the problem is known tr@dlem
solving is a number of sequences of cognitive ees that are directed to finding the right sotutisccording
Polya (1973) defines problem solving as an atteimgind a way out of a difficulty in order to achiea goal
that is not so soon achieved, Physical problemimsghmdicator consists of 1) identifying problem)
interpreting problems, 3) implementing strategie®) plan the strategy and 5) evaluate the solugtdeller,
1992).

Liliasari (2013) Critical thinking is an intelleally active and skillful process of discipline
conceptualizing, applying, analyzing, and evaluatimformation gathered or generated by, experience
observation, reflection, reasoning or communicatama guide to trust and action. According to Eifim Costa,
1988) the ability to think critically is an intetfually active and skillful discipline process. tiral thinking
skills indicators are: 1) provide a simple explaoat2) build basic skills, 3) Conclude, 4) Furtlesiplanation 5)
strategy and tactics.

In addition to problem-solving and critical thinkjirskills that support the problem-based learningl@ho
the use of concept maps can also support the prelbéesed learning model in the learning processataivs
students to memorize learning, overcome misconmeptand simplify students and to connect learriag will
come and Learning that has passed. According toyatgo (2015) states that learning is more optiwith the
help of mind map.

The purpose of this research are: (1) To analyzeptbblem solving ability of physics of student ehiis
taught by problem based learning assisted concaptwith student which is taught by conventionaliézg.
(2) To analyze the critical thinking skills of phgs students who are taught by the problem-basaahileg
model assisted concept maps with students whaaght by conventional learning.

2. Method

This research is a quasi experimental researchtwithgroup pretest-posttest design. The independaable

of this research is problem based learning modgétesl concept map while the dependent varialyeablem

solving ability and critical thinking. Sugiyono (@9) defines the population is "Region generalizationsisting

of objects or subjects that have certain qualdied characteristics applied by researchers touskest and then
in the conclusion. The population of this reseaschll students of SMA Negeri 3 Padangsidimpuarcoiding

to Margono (2010) said, "The sample is part of plopulation then the sample of this research wasntddy

cluster random sampling. Instrument used for dalieation is Tests Instrument of this research giginsay test
of problem solving ability consist of 5 problem ai@sts instrument critical thinking ability as muek 5

problem.
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3. Resultsand Discussion

The data were collected and analyzed in accordaitbehe research formulas and hypotheses preséeted.
I's the problem solving ability of physics students who are taught by problem based learning model assisted with
concept map better than students who are taught by conventional learning?

Table 1. Average Results of Pretest and Posttestém Solving Ability Control and experiment class

Class Pretes Average Std. Dev. Postest Average Std. Dev.
Control 28.06 5.03 64.09 9.14
experiment 28.12 5.83 70.24 8.19

Based on table 1 above, proven that the problemrgphbility of physics students who are taughtthgy
problem based learning model assisted concept tefter than students who were taught by convertiona
learning.

Based on pretest and posttest data of experimanthlcontrol class students can be calculated fest o
experimental class similarity and control. Hypothdesting is done after the data feasibility tesfuirements
are completed and fulfilled, then hypothesis testindone by using Independent Sample T-Test wighhelp of
SPSS 20. Data t test of problem solving t abilday be seen in table 2 and table 10.

Table 2. Pretest and Postest Test Results for @mBlolving Capabilities

Problem Solving T-Test Information
Skill Tcoun Ttable Sig-
Pretest 0.110 0.618
Posttest 3.036 1.988 0.467| Haaccepted

Based on Table 2 above shows that Tcount < Ttahleretest while posttest Tcount > Ttable and
significance value greater than 0.05 significarsig)(> 0.05 ie 0.618 for pretest data and 0.46pémtes data so
that HO is rejected, It was concluded that the f@mwbsolving skills of students taught with problérsed
learning model with concept map is better than estitel who are taught by conventional learning onsjusy
learning.

Further data analysis indicator ability problemvétg physics student of each indicator can be seen
Table 3 as follows:

Table 3. Analysis of indicators of problem-solviagility of control and experiment class

Indicator
1 [ 2 [ 3 | 4 | 5
Model Maximum Score
20 20 20 20 20
'\Pﬂr;)s;em Based Learning Assisted Concept 68.24% 72 65% 76.47% 62.94% 70.889
Conventional Learning 61.03% 59.41% 62.06% 68.64% 1.32%

In summary, the analysis of problem solving capigtiihdicators of students of conventional learnatass

and class of problem based learning model with egpnmap can be seen in Figure 1.
90.00% -
80.00% -
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Figure 1. Graph of each student's troubleshootfiilgyaindicator.
The highest percentage of achievement lies in tldéicators of problem solving ability lies in theirth
indicator that is planning the strategy in the eipental class while the lowest percentage achievernm the
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fourth indicator is implementing the strategy i ttontrol class. Then it can be explained thaindeators in
the experimental class are better than the coclaek.
Hal accepted that Students' problem solving adslithat are modeled with problem based learningeinod
with concept map better than conventional learsioglents
Is the critical thinking ability of physics students who are taught by the problem-based learning model assisted

with concept maps better than the students who were taught by conventional learning?
Table 4. Average Results Critical thinking skilledaPosttest control and experiment class

Class Pretes Average Std. Dev. | Postes Average Std. Dev.
Control 39.26 9.06 66.18 7.29
experiment 39.41 9.75 71.03 7.86

Based on table 4 above, it is evident that thecatithinking ability of physics students who aasight by
the problem based learning model with concept nsapetter than students who are taught by conveaition
learning.

So the data can be concluded that the criticalkihin skills of both classes have the same variance.
Hypothesis testing is done after the requiremeht$ata feasibility test is completed and fulfilletien further
hypothesis testing is done by using Independentp&aifTest with the help of SPSS 20. Data t tesulteof
critical thinking ability can be seen in Table 5.

Table 5. Pretest and Posttest Test Data for Crifibanking Ability

Critical Thinking T-Test Information
Skills T coun T table Slg
Pretest 0.066 1988 0.353 Ha
Pottest 3.204 ' 0.678 be accepted

Based on Table 5 above shows that Tcount < Ttabgréttest while posttest Tcount > Ttable and
significance value greater than 0.05 significarsig)(> 0.05 ie 0.353 for pretest data and 0.67&@mttest data
so that HO is rejected, It was concluded that sttederitical thinking ability taught with probletmased learning
model with concept map is better than studentshialong conventional learning on physics learning.

Analysis of indicators of critical thinking abilitgf conventional learning class and class of probbased
learning model assisted concept map Table 6.

Table 6. Analysis of Indicators of Critical Thinkjrskill of Control and Experiment Classes

Indicators
1 | 2 | 3 | 4 | 5
Model Maximum Score
4 4 4 4 4
Problem Based Learning Assisted g g5, 72.79% 77.21%| 65.44%  69.85%
Concept Maps
Conventional Learning 60.29% 66.189 67.65% 68.38% 8.3®%

In summary, the analysis of indicators of critit@hking ability of conventional class learning é#umts and
class of problem based learning model concept mapde seen in Figure 2.
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Figure 2. Graph Each Indicator of Student CritiEhinking Skill.
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The highest percentage of achievement lies inrttiieator of critical thinking lies in the third irghtor that
is concluded in the experimental class while theelst percentage of achievement in the first indicé a
simple explanation on the control class. Then it ba explained that the indicator of critical thimk in the
experimental class is better than the control class

Ha2 accepted that the critical thinking skills tfdents who are taught with problem-based learmindels
are better concept-based maps than conventioraaliyht students.

Based on the data descriptions of students probtdwing skills and critical thinking students casnclude
that the indicator of problem solving ability exjmeent class indicator plan strategy higher studanésmore
capable or more can plan strategies, if connectedet indicator of critical thinking students whave plan and
strategies Either it is not able to infer the pesbland seen in the indicator of critical thinkisgat the lowest
percentage. The result of this research can belumedt that problem solving ability which is learnedth
problem based learning model assisted by conceptsnaws better result than students taught by ctorel
learning in line with Sahyar research (2017); Nd(#016); Parandiangan, R, N. (2016) and criticaikimg
skills taught by problem-based learning models withcept maps show better results than studengshttday
conventional learning in line with Masek, A and &olan, Y, research. (2011).

4. Conclusion
Problem solving skills of students who were taugtth problem-based learning model assisted withceph
maps better than conventional learning students

The ability of critical thinking of students whoeataught by the problem-based learning model &sbist
concept map better than the conventionally-tautylitents.

5. Implications and Suggestion

Model problem-based learning can create a moretaféeand innovative learning because because stsidee
taught by model problem based learning more stitewdgudents' thinking ability and students morévaatole
when learning process takes place, seen duringdneing process takes place, where the studenieIface of
a problem such as material issues related to tifelde of classroom students using the problensdzhlearning
model more tends more trying to find the resultprablem-solving that has been given by the teaahdrwhen
at the time of learning or discussion studentsase more daring to issue what Which is in his masdin
asking, answering questions from teachers or aggwith other students or with arguments to teachers

Through the model of problem-based learning stuglareg more creative have a sense of want to kngv hi
because during the course of the student presantédntic problems so that the ability to thinkréased, based
on the ability of thinking students will be abledevelop students problem solving skills.

Model problem-based learning aided concept mapymesl more optimal learning results because at the
time of learning process through the concept map students more easily understand the lesson materi
delivered and the students more foster the prolsieining skills of students, the use of problem-lbasarning
model assisted concept map Improve the studeriblgn solving skills physics is with the problemsbd
learning model assisted with the concept map stsdme more utilizing the laboratory facilitiesataing media,
and more to provide opportunities for studentstwovate and creatively, and presents real probterstudents
in solving problems in learning roses. The resaftsin line with the research.

In applying model problem-based learning bettercathus prefer the adjustment of selected problems i
learning, especially in the student worksheet (LK&)more effective and efficient learning.

In the model of problem-based learning should etusajuide students in developing knowledge andesol
problem solutions and help explore the skills theate to construct knowledge can be more meaningful.

At the end of the lesson it is better to convey plepose of learning for the next meeting in orter
streamline the time to be used in the learninggssso that students prepare beforehand.

To the next researcher is expected to continuerédeearch model problem based learning, researchers
should design variations of the various learningsiBes, it is expected to reflect and provide iaputh the aim
of improving the implementation of the results luiktresearch.
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