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Abstract

This research study aims to describe: 1) Validgrhing devices CTL based with autograph aid; agtality
learning devices CTL with autograph aid; 3) effeetiess learning devices CTL with autograph aidndiease
problem solving skills by problem based learningdelodeveloped. This research is a research developm
(research and development). The development of 8dded learning used 4-D model which include define,
design, develop, and disseminate. The results efd#fining phase is used to design a learningunsnts.
Then this draft is validated and teste in classrémsee its practically and effectiveness. Thageone in class
X SMA Negeri 1 Telukdalam. This research used sitglen class XIA1 and XIA2. From this development
obtained that; (1) learning instruments develoedaiid criteria with the average validity totallebson plan =
4,506, Student’'s Book = 4.687, worksheet = 4.41@stTproblem-solving abilities in valid categoriegthw
reliability of 0.87; 2) Learning intruments satigfyactice criteria based on (a) assessment of éesicibility to
implement excellent category learning; (b) assessmfstudents' ability to follow excellent categdearning;

3) learning instruments is effective based on #wmults of student’snathematical problem-solving skills tests
meet the classical completeness, the achievemehé afleal percentage of time, and the resultaiestionnaire
responses of studen®) the increasing of problem solving skills ofdgat’s from first to second test was 0.37
points with the classical learning completenessesiase by 37,5%.

Keywords: Learning Tool, CTL approach, software autograpb, Mtodel Development, Mathematical Problem
Solving Ability Students

1. Introduction

Learning in schools is formal, intentional, plannaith the help of teachers and other educatoectieve the
learning objectives. Development of learning taslsmportant for educators to make learning mofectife,

efficient, and competence achievable. Developmémathematics learning tool an innovation to imgrdhe
quality of learning received by students so thathmnatics is not just understand and understandhiblet to
solve problems related to daily activities and d@blgrow creativity to take advantage of learningtimematics
itself. The results of observations and interviem@sducted by researchers in SMA Negeri 1 Telukdakiuat

during the learning done teachers tend to trarksfewledge through definitions and exercises. Lewy1is done
by giving materials and questions on the boardneyteacher, followed by the tasks and problemsrthat be
solved by the students.

Then the researcher gives problem solving problenkriow student's learning ability. The problem as a
preliminary observation to determine the problerwiag ability of students of class X-IPA3 SMA Negdr
Telukdalam held on August 22, 2016 on the matewgilication of rank and the form of the root (thatemial
taught by mathematics teacher at that time stilved at the rank material rank and the form of tbet), as
follows:

Problem 1:

Mr. Totonafo Nehe have many square-shaped land avitarea of 3600 fand he wanted to build a square-
shaped boarding room on the land, where the wilittmneo planned boarding room a tenth of the widthhef
ground. Determine the width of each boarding rood how many boarding rooms can be built on Totonafo
Nehe's land?

One example of the problem solving by students are:
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The first step of problem-solving is t
plan, ie write down what is in thg
know and asked, the students do not
write is known and asked

O

A1

it is have not any conclusions ar
answers to the questions asked

Figure 1. Answer Question Number 1

Problem 2: Given A and B are the end points ofraél like

the picture on the side seen from the right vertex
C. If the distance CB = 30 m and CA = 4 m,
then the length of the tunnel is ... meters.

Figure 2. Tunnel
One example of the problem solving by students are:

- Do not plan (sketching
the problem picture).

- Troubleshooting
is incorrect.

- There is no conclusior]
as the answer to the
problem

Figure 3. Answer Question Number 2

Problem 3:

Given a rectangular piece of paper. Fold the paptre middle so that the fold line divides the @afield into
two equal fields. Fold it again in the same way glaper folds earlier. Do this folding constantlind-a pattern
that states the relationship of many folds withriteny areas of paper formed.

One example of the problem solving by students are

The troubleshooting step
in question number 3 ar
not  detailed, wrong
answers and no answers

)

U

Figure 4. Answer of Question Number 3
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The result of an overall assessment of the aliitgolve problems by students of class X in theeadix 1, in
which 40 students there are 6 students (15%) irexioellent category, meaning that students are tabselve
the problem very well, 4 students (10%) in Goodegaty, meaning the students are able to solve ribiglgm
well, 7 students (17.5%) in sufficient category methat students are enough to solve the probleraectty, and
18 students (45%) in the category of less ableobeesthe problem, and there are 5 Students (12H#¢¢ not
been able to solve the problem or are far from etgtimns. Can be summarized in Table 1 below.

Table 1. Observation Value in X-IPA3 Class SMA NedeTelukdalam to Know Student Problem Solving

Ability
No Many Percentage Value Category
Students (%)
1 15 80-100 Very good
2 4 10 66-79 Good
3 17.5 56-65 Enough
4 18 45 40-55 Less
5 5 12,5 30-39 Failed
Amount 40

Based on the answers of three questions the goestiows that students' math problem solving abititgtill

low. Where students can not do the questions diyremd can not answer questions or students answer
questions with routine procedures. Students neethderstand the mathematical relationship with ey life

as well as other subjects by using learning tdws are more easily understood.

When viewed from the percentage of students' obsierv capability of 30 people (75%) students frofth 4
students in the category of less good or it cacdreluded that the problem solving ability of sttdeis still
low. Judging from the syllabus, lesson plans shbeldnade of teachers and developed according toeigs of
students in the school, but investigators founthbyls and lesson plans that are plagiarize anddbtice of the
Internet without developed by the teacher concer@esdwell as the textbooks that teachers use tlodsbo
provided school.

Based on the facts, ranging from a monotonous ilegorocess, the Lesson Plans is not based onsadban
the use of a particular approach / model. Studentkgtieet should be available and distributed td sagdent

to understand the material summary and solve pnbldesigned to familiarize students with matherahtic
problems, assessment sheets that each teached shakk and develop as a teacher's readiness toaéval
student learning outcomes. But through observationducted by the researcher, the students do na ha
students' books, Student Worksheet or teachersaasas sheets and problem solving ability of stuslen¢ still
very low.

To answer all the problems above the active rolhefteacher is needed. Teachers are not onlyreghta have
the knowledge of teaching skills with the complgxaf the role in accordance with the duties andc:cfioms it
carries but also must be creative. To create thmileg as required in the Curriculum 2013 teachemsd to
prepare and plan the lessons to be implementeduBecthe students' learning activities can takeeplaery
much depends on the planning and preparation chéza. It can be concluded that the results ofatheve
observations indicate that students' problem sgleiills are low and instructional equipment isslesmplete
and not developed at all. For that reason researateed to study it through research. As stated\kiker den
Van J., etal. (1999:95) that: Development of reseaaims at making both practical and scientific
contributions. In the search for innovative 'sauos’ for educational problems, interaction withgpiteoners is
essential.

Planning a learning process is a must to be prdpayehe teacher and develop the learning plan.t€aeher
must be able to plan the lesson, where learningngig becomes the solution for the problem or toeents'
learning difficulties. Each teacher in the educadiounit is obliged to develop a complete and syat&
learning tool so that learning takes place intévabt, inspiration, fun, challenging, motivate laars to actively
participate. As noted by Anthony Glenda and Walshshargaret (2009:150) that: Effective teachers pay
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attention to the different needs that result fraffecent home environments, different languages different
capabilities and perspectives. The positive attitddvelops that raises students' comfort levefrgak Reviews
their knowledge base, and Gives them greater cemdie in their capacity to learn and make sense
of mathematics. Teachers plan and develop leamoiolg for the purpose so that students are ableatm with

the appropriate learning approach so as to emptheeability that is in itself, with the developmeaftlearning
tools can foster positive attitude and enlargegiteater confidence in student self-capacity toneaatematika.

In the curriculum in 2013 one of the approache®meoended in the implementation of interactive laarn
activities one of which is the approach Contextaathing learning (CTL).

According to Alwasilah Chaedar A. (2014:19) thas thature of CTL is summarized in three words: megni
meaningful, meaningless. CTL acts as a facilitatohelp students discover the meaning of learnivigen
students are able to work and experience direothy,just know it so that math can be applied in téa
everyday then the learning is meaningful for thelehts themselves. Then when a teacher is ablieeict énd
guide students with contextual learning and leaynimplications for the construction of student kihedge it
can be felt meaningful learning through CTL thatpemers students' abilities. The material presetizs a
meaning with different qualities. Then Alwasilaha@dar A. (2014:20) suggests that the meaning ditgisa
contextual meaning that is by connecting teachiatenmals with personal and social environment.

As expressed by Nurdin Syafruddin (2016:200) thak & a learning strategy that emphasizes thepfidcess
of student involvement in order to find the matek&arned and relate it to real life situationsttkacourage
students to apply it in real life. Hull Dan (1999drgues that: Contextual learning theory, learrongursonly
when students (learners) process new informatioknowledge in such a way that it makes sense tm time
their own frames of reference (their own inner werbf memory, experience, and response).

Learning occurs only when students (learners) m®aew information or knowledge in such a way that
makes sense for their own thinking (memory of tivaier world, experience, and response). Forwa&agaya
(Nurdin Syafruddin, 2016:201) learning in CTL igpeoblem-solving process, a process of self-expeeghat
develops gradually from simple to complex.Johngf1.4:310) suggests CTL is a teaching-learning qurttet
will help teachers connect the content of lessmblems with the real world, as well as motivatedsetits to
make connections between knowledge and applicatitimeir lives. Komara Endang (2015:66) suggests GT
a learning approach that emphasizes the procefdl aftudent involvement to find the material leadnand
relate it to real life situations that encouragedsints to apply it in their lives. Effective teamfpiand learning
activities need to have a clear and clear way iokihg about what is learned. With many problenet thrise
there needs to be updates in the classroom thedtdine learning so that students are always aetive can
encourage to improve students' math learning gb#lipproach that can improve student ability on¢hafm with
CTL approach. From some expert opinions above earphcluded CTL is a learning approach that camang
students' ability, which emphasizes the procedslb$tudent involvement to be able to find the enal learned
and relate it to real life situations. This is sappd by the statement of Michael L. Crawford (2@93) argues
that the strategy Contextual Teaching Learning (CTi& Relating, experiencing, applying, cooperating,
transferring.

In connection with the implementation of Curricul@®13, mathematics learning in Senior High Sch8dlIA)
also changed with the integration of ICT in leagniihe use of ICT media aims to reduce the learning
difficulties caused by abstract object of studynathematics. One software that can be developedaintedium

of learning mathematics is autograph. Accordingaomizi, et al. (2008:186) argues autograph isveat that

is used to teach calculus, algebra and geometsytvia dimensions and three dimensions for topich sas
transformation, conic sections, vector, tilt and rivigives. Behzadi Hassan Mohammad (2013:3)
argues autograph is software that is developedhenUK (1990) with the efforts of some teachers,igiesd
software includes two-dimensional and three-din@masi geometry, trigonometry, statistics and prolitgbis
designed for high school students who do not umaleds Math and solve problems without the need for
calculations. It helps students in learning abstodgects of geometry and algebra. Besides thesatliograph is
easy to use and can be obtained free of charget®tleese advantages, the use of autographs ictexp®
reduce the learning difficulties experienced bydstits. But what happens in the field is not in adance with
the expected competencies.

In  this study wused a computer with software mediagraph.In the classroom use of
mathematical software allows students to visusiligm, can create learning math fun and excitingasdo
facilitate students' understanding of the mathesahtioncepts that have implications for mathembpicablem
solving and further understand the phenomenon difi@naatics in real life. This will affect the prosesnd the
efficiency of learning to the student learning aut@s. The teacher creates a pleasant learningpenwént that
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is designed and developed in the learning toolk sscsyllabus, lesson plans, instructional medimient books,
student activity sheets, student assessment skeetsat students are able to build their knowlettgeugh
contextual problems or daily experience problems.

According to the NCTM (2000:Xtudents must learn mathematics with understandiatively building new
knowledge from experience and prior knowledbige process of learning in the classroom shouldtbeed
from the real problems that have been experiencethio be thought of the students, followed by ebgilon
activities, then the students will learn mathensafitformally.In general the problem can be called the gap
between expectations with reality, the gap betwekat is wanted and what happens or the facts. emxbhare
subjective to everyone, meaning that a questienpoblem for a person, but not a problem for atheikewise

a question is a problem at one time but not becampeblem the next when the problem can be known too
solve it. Problems can be viewed as a "problend’ very relative thing. A problem is considered abjpem for
students, but for other students it may be a reutimg.

There are many interpretations about the problestyaP(Florida Department of Education, 2010:2) desi the
problem as an attempt to find a way out of a pnobl® achieve an objective that can not be achieved
immediately. According to Hasratuddin (2015:61) if a problesngiven to a child and the child immediately
knows how to solve it correctly, then the problesn ©iot be said as a problem for the child. Follogdiudojo
(2005:128) one of the requirements of a problemsfadents that question can not be answered wittineo
procedures that have been in the know students.

Next Cooney et. al (Hudojo, 2005:130) suggests timathing students to solve problems allows stw&nbe
more analytical in making decisions in life. Acding Eysenck (Novotna J. et.al, 2014:2) also suggeet
students' performance in problem solving impro¥ehey repeatedly meet the same type of problerh thiey
can take advantage of their previous experienceeftve, with reference to the opinions above, thiem
problem solving can be seen from various sensasstzs an effort to find a way out that is doneadhieving
the goal. Also requires readiness, creativity, kieolge and abilities and applications in everydtey li

When students study mathematics with concrete pnoblrelated to the everyday problems, where stadest
encouraged to solve problems while imagining thebfam again relating to the student's own expeee@rccan
be exemplified the problem in accordance with tregemal taught then the great hope that students #Ab
experience the experience so much easier to shiwanath problem. Polya onwards (Florida Departnodnt
Education, 2010:1) points out that one of the fietks of the teacher does not give the imprestian
mathematical problems have little relation to onether, and nothing to do with anything else. Teaslshould
encourage students to imagine a problem in whiely tan take advantage of problem-solving procedunes
apply the results obtained. The troubleshooting@dore by Polya (Florida Department of Educatidi,®1),
namely: 1) understanding the problem, 2) devisinglam to solve the problem, 3) mplementing the pfgn
reflectingon the problem.

In order for problem solving abilities to be realizthe required lesson plan prepared by the teathemprocess
of learning activities in the classroom can notdeparated from syllabus and lesson plan. The sdland
lesson plan prepared by the teacher include legraativities that are designed and developed téemehthe
learning objectives. Firstly the syllabus is depeld and then elaborated syllabus elements intéetts®n plan
which is planned, designed by the teacher of madiiemiNurdin Syafrudin (2016: 94) argues that #msdn
plan is a short-term plan to estimate or projecativd done in the lesson.

To implement syllabus and lesson plan, media dstae needed and teaching materials in the for&tudent
Activity Sheets can help optimize the teacher prateaching. Student Activity Sheets is usuallyghased by
teachers, teachers should be able to make theirSimaent Activity Sheets in accordance with theamat and
designed as possible. So that Student Activity 8hesn be more interesting and more contextual sdtiool
situation or condition of social culture of learsdPrastowo Andi, 2011: 203) Nurdin Syafruddin (0111)
states that Student Activity Sheets as a suppdrtci@ase student activity in the learning proass optimize
learning outcomes. Trianto (2011: 222) describes Student Activity Sheets is a student guide ihatsed to
conduct investigation or problem solving activitifsom some of the above opinions can be conclubdat
Student Activity Sheets is used to direct the lemyrprocess of students, in the presence of Stulletitity
Sheets can provide wider opportunities in the gortbn process of student knowledge.

2. Research M ethods
This type of research is development researbk. developed are learning device on material eétion and the

112



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—,i,l
Vol.8, No.19, 2017 IIS E

quadratic equation-based appro&@dntextual Teaching Learnin@TL) assistecdutographto improve students’
problem-solving skills

2.1. Learning Device Development
Development model used to develop the learningodeid a 4-D model of Thiagarajan, Semmel Semmel and
consists of four stages of development theftne, desigrjevelopdisseminate.

The stages of developing the learning tools areiléetas follows:

Stage definitionThe purpose of the defining stage is to define @delfihe the terms of learning. Through
the analysis of determined objectives and mateoabtraints for instructional devices. The phasethis
stage are early analysis, student analysis, coraggdysis, task analysis, and the formulation afriéeg
objectives.
Stage Design.The design steps undertaken in thity sShclude the preparation of tests, media selacti
format selection and initial design.
Stage DevelopmenBecause aim from stage of development is to pmedudinal draft is good, thehe
first draft will be validated to experts and tested in thedfi€urthermorethe first draftwill be revised
based on input from experts and the data obtainedrom f  field
trials. Following this Detailed measures undertaarstage this.
a. Validation / ratings Expert
In this stepthe first draftdone is evaluated by experts in the field. Theeetgpreferred to in this case
are the competent validators who include lectuedmnathematics education UNIMED, high school
mathematics teachers and experts relating to thgukge aspects. In general, expert validation
includes:

1) Learning device format: whether the format of tlearhing device is clear, attractive, and
suitable for the wearer.

2) lllustration of learning tools: illustrations arkear, easy to understand, and clarify concepts.

3) Language: whether the sentence on the learningeeses the language in accordance with the
Indonesian language rules and whether the sentanttee learning tool does not lead to multiple
interpretations.

4) The content of the learning device: whether thetemnof the learning device matches the
material as well as the objectives measured.

Based on input from experts, materials and indtinat plans that have been drafted revised to make

learning tools valid and effective. Learning devizeduced in this phase is calléu draft II.

b. Field Trial. Field trials are conducted to obtaiimedt input to the learning tools that have been
developed so as to produce a final device. Learttialy are tested in schools to see the effectasené
learning tools that have been designed. Validagstning tools were piloted to trial class | 6
meetings. The first test result is used as a reéerdor the revision of the learning device for thext
trial until the conclusion is reached that the effee criteria have been met. At each stage of the
experiment will be recorded all the activities ttaaise, including: how the ability to solve student
learning problems, how students' responses dueaming, how students' active activities in leagnin
and how to improve the ability of students’ mathgcaaproblem solving skills of the first trial arile
next trial . At the end of the field trial will obin the final devic€Draft Final) ready to spread on a
wider scale.

c. Phase Deployment. The development of learning tosdshes the final stage if it has obtained a
positive assessment of the experts and throughlafewent tests. The learning devices are then
packaged, deployed, and defined for a wider sddle.dissemination in this study was done limited to
teachers or MGMP team of SMA Negeri 1 Telukdalam.

3. Research Result
To know the improvement of problem solving mathe@asaproblem of student perindikator, can be sumnedalri
in table 2 below:
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Table 2. Results Average Analysis Improving AbilRyoblem Solving Mathematics Student
Perindikator At Trial |

No Indicator Tests| Gain Category
Pretes Post-tests

1 Understanding the Problem 2.23 2.7 0.265 Low

2 Planning a Settlement 2.46 3.4 0.610 Medium

3 Solve the problem 0.9 2.6 0.548 Medium

4 Check again 0.29 1,2 0.245 Low

Average 0.333

Table 3. Results of Average Analysis of Improvitydent Problem Solving Ability of Student
Mathematics Indicator Il

Indicator Tests|1 Gain Category
Pretes Post-tests
1 Understanding the Problem 3.53 3.74 0.446 Medium
2 Planning a Settlement 3.41 3.83 0.711 High
3 Solve the problem 2.12 3.11 0.526 Medium
4 Check again 0.8 2.19 0.434 Medium
Average 0.423

From table 3 it is found that students' ability understand the problem with medium category, plan t
completion of high category, solve the problem witledium category, and lastly re-examine the medium
category. It can be concluded that students' madlieah problem solving ability of CTL-based
assisted autograph increased overall with an agaregease of trials | to Il trial of 0.37.

4. Discussion

To answer the formulation of research problemstaowl the research objectives are achieved, thevioip will
be presented a discussion of research findinghdanfdrm of development of learning devices basedC®h
assisted autograph.

4.1. The development &TL-based learning tools aided autograph

Mathematics learning tools developed in this stigdg CTL-based device-assisted autogrdpte Association
with the Center for Student Success / RP Group tled Academic Senate (2009:10) suggests GHat
implications for learning centered on issues clpselated to contextual learning that involves stud to be
active so that learning becomes more effective ratel/ant.This approach also often asks students to work in
teams, direct their own learning and develop cvigtihrough the real world of students.

Based on research conducted by Khotimah RP & Maq@@ 6:1) said that CTL can improve students' math
problem solving skillsThe same thing is also known to occur in this stabgt assisted CTL autograph can
improve students' math problem solving skikscording Meanwhile, Ton Mooij (2004:114-115) in contextual
learning theory, three types of contextual condgi¢differentiation of learning procedures and make, design

of integrating ICT support, and improvement of depenent and learning progress) are related to the f
learning diagnostic aspects, Instructional, manaberintegration of CTL learning approach with
ICT (software autograph) can improve student le@rmutcomesThe development of mathematical tools based
CTL assisted autographs in the study performedctomlance with the procedure development model 4D
Thiagarajan, Semmel and Semmel consists of 4 stage§ development: stage
definition (define), planning (design), developm@avelop), and the spread (disseminate). Prewviesearch
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that developed the device using the 4D developmeodel was also carried out by Munawaroh & SS Nanik
(2015:90) by developing a learning model with CTpeoach to improve students problem solving skiliey
said that the model they developed was designedoppately to be implemented in Class VIII junioigh
school based on feedback obtained from exp@wsrall, their research can be concluded thatdbislopment
stage can be implemented in mathematics learnimig hefp teachers to develop learning tools to apply
students.The four 4D stages are interrelated and are ahaagsciated with revisiongll stages of development
of this device always follow the 4D developmengsta

In addition, Krisnandari Ekowati Ch., et al, resra(2015:1) says that CTL can increase student agtixit
groups that can be seen from their cohesivenesslve mathematical problems wdkh this study the device
developed based on CTL assisted autograph hakefdiifne practical requirements where the studfartisw the
learning well and the teacher can carry out theniag well. The end result of the development of this tool is a
mathematical device based on contextual teachegileg valid, practical and effectivErom the results of Il
trials in class XIA3, it is known that the matheioal devices developed have met the practical dfedteve
requirementsWith the application of autocarrel-based CTL-assISCTL tools, students complete the classical
ability to solve problems, the percentage of idéale of student activity has been in accordanceh wit
established, the ability of teachers to manageniegris very good and the number of students wiie gbsitive
responses to the components and learning activitiesin accordance with Requirements that have been
established from the indicators of effectiveness.

4.2. Mathematical Problem Solving Abilities

One of the goals gained from the development ofherattics learning tools in this research is to owupr
students' math problem solving skills. Problem sgvs very important in mathematics. NCTM (2000:52ys
that solving problems other than as a goal of legrrmathematics is also a major tool in learning
mathematics. Meanwhile, According to Schoenfeld (&fea, JD Bostic, 2014:2) problem solving requires
making sense of the problem situation and the Médexsessary for making decisions, the which directs
individual's understanding. In addition, LiljedaPéter, et al. (2016:1) says mathematical problelwvirgp has
long been viewed as an important aspect of mathesnahathematics teaching, and mathematics learhing
this study, automotive assisted CTL was used imlag through mathematical tools to improve thdigbio
solve mathematical problems. This is also suppoligdthe research of Surya, E., Putri, FA, & Mukhtar
(2017:85) who said students' math problem solvkidsscan be improved through contextual learnifige level

of mathematical problem solving ability in this gguvas measured based on test result tested tergtuich class
XIAL (trial 1) and class XIA3 (trial 2) obtained biyean of perindicator 0,333 and 0,432. The aveiragease in
student problem-solving ability from trial | toatill is 0.37 points with a 38.5% classical comgtedss learning
improvement. Based on the test results are knowind®ase the ability to solve the problem of mathgcs
students using mathematical learning tools basedTdnassisted autograph.

5. Conclusion

Learning tools developed have valid criteria toadbta valid criterion validated to five people dalfor to
validate the contents of selanjutknya do field datiion device to obtain a valid items and rekalhe value
of total averagealidationLesson Plan of /06, the average total validation Student Book (BS},687,the
total averagealidation Student Activity Sheets 4f120.The total average value to wholly within a value
of 4Va5so it can be declared valid criterfss for thepre-testand post-tegbroblem solving abilitypy 5 items

is valid according to experts with the record nesditle revision.

In trial 1, it was obtained the validity and reliiy of problem solving and connection te$b pre-test and post-
test showed that 5 problem solving valid by testthg 5 questions to be used in trial Il. As for the
criteriadevelopeceffectivelearning device thaneets the criteria effectivelyudging from the
criteria (1) Achievement ofmathematical problem solving ability of studetitat are 21those students who
complete (52.5%in the pre-test and 36 were completed (90%) inpih&t-test, (2an activeactivity of students
during activities meet the criteria of an ideal g¢irspecified toleranc€3) positive student response against
components component learning device and learrdtigities developed with an total average89.325%.

Strengthening students’ mathematical problem sglainilities gained from the increase in averagal tand
average increase for each indicator of studentdienzatical problem solvingability in trial I, trall and from
trial | to trial Il. (&) In trials | increase in¢haverage total value of mathematical problem sglability of
students is 0.33. While improvement of problem sgfor each indicator that is for indicator to enstand
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problem equal to 0,26, indicator plan problem suivi0,61; indicators solve problems and idikator40.5
m emeriksa back responses, the increase was B2H {est 2 the increase in the mean value of sitalents'
math problem solving abilities was 0.43. While timprovement of problem solving for each indicataattis for
indicators understand the problem is 0.44; Thecetdir for planing of problem solving is 0.711; Tihdicator
solves the problem of 0.53 and the indicator rev@ring the answer obtained by the increase is 0.43.

Active activity of students during activities meet the criteria cHiged tolerances ideal timét trial 1 all
activities of students already an ideal time interval specified toleraneesthat this criteria is reachéd/hile
on trial 1l all activities of students already an ideal time interval specified toleransesthat this criteria is
reached. Positive student response against comfgooétearning tools and learning activitiés.trials |total
average positive response of students on test3By3%, whereas in trial Il total average positigsponse of
students on test Il &9.32%so that this criteria is reached. The process wdestt answerto trials Il if the
review ofthe suitability of the answers to the indicatoswaell as steps to resolve the students' mistaleem
in resolving the problem in general is better thatrials 1.
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