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Abstract  The objectives of this study are: (1) Analyzing the presence or absence of differences in mathematical 
solving abilities between students taught using the scientific approach and the scientific approach assisted by 
software Autograph, (2) Testing statistically whether or not there is interaction between learning approaches 
(scientific, scientific assisted Autograph software) and mathematical initial ability (high, medium, low) to 
mathematical problem solving abilities. The study population is all students of class X Public Senior High School 1 
Medan with a total of 464 people who have been distributed into 13 parallel classes, while the research sample is 
class X students of Mathematics and Natural Sciences-5 as Experiment-I Class and class X Mathematics and Natural 
Sciences- 6 as Experimental Class-II as many as 68 people. The instrument used is a test of mathematical problem 
solving abilities. Hypothesis testing uses two-way variant analysis techniques with 2x3 factorial design. In this study 
using two factors, namely: 1) The learning approach consists of two levels (scientific, scientific assisted software 
Autograph) and 2) initial mathematical abilities consisting of three levels (High, Medium and Low). The results of 
the study show: (1) there are significant differences in mathematical problem solving abilities between students 
taught using a scientific approach and a scientific approach assisted by software Autograph with a difference of = 
0.0704, so the use of software Autograph contributes to improving students' mathematical problem solving abilities 
in the material of equations and inequalities of absolute linear values of one variable. (2) There is no interaction 
between the learning approach (scientific, scientific assisted Autograph software) and the initial ability (high, 
medium, low) on students' mathematical problem-solving abilities, so that the effect of the second factor of learning 
contributes to improving mathematical problem solving skills students and students' initial mathematical abilities 
only have a very small effect on improving problem solving abilities. 
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1. Introduction 

Problem solving is one essential thing in mathematic 
school learning because (1) student become skilled in 
selecting, analyzing and examining relevant information 
(2) raises intellectual satisfaction from student internal (3) 
student intellectual potential increased (4) trains student in 
solving problem. Napitupulu stated “problem solving is 
undoubtedly the heart of mathematic and mathematic 
learning activities” [1]. Hassoubah (Sofiyah) stated 
“problem solving is direction thinking to find a solution  
to way out of specific problem” [2]. According to 
mathematicians incorporated with National Council of 
Teacher of Mathematics (NCTM) stated that “problem  
 

solving means engaging in a task for which the solution 
method is known in advance” [3]. Based on experts 
opinion above concluded that problem solving is process 
to solve problem uses rules, combine mathematical 
concepts learned before in planning problem solving 
solution and solve problem solving questions based on 
predefined problem solving indicators. 

Polya describes the process of problem solving at four 
stages, understanding the problem, determining the 
strategy, implementing the selected strategy and 
assessment [4]. At the stage of understanding the problem, 
the students is expected to state what he understood from 
the problem and to determine what are the given and 
unknown in the problem and also to suggest clearly the 
condition of the problem. Charles, Lester & O’Daffer 
(Szetela and Nicol) arranged the indicator of each aspect  
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or level of problem solving namely “(1) understanding 
problem (2) solving the problem and (3) answer the 
problem” [5]. Schoenfeld declared that were numerous 
unaddressed issues dealing with problem solving 
instruction and assessment. Student are encouraged after 
problem solving process because problem solving 
contributes to the use of different solution and strategies 
development that students use [6]. 

The Third International Mathematics and Science Study 
(TIMSS) and Program for International Assessment of 
Student (PISA) diagnose result in 2015, Rahmawati  
expressed “student of Indonesia are weak in all aspect, 
content or cognitive either in Math or Science generally. 
Students of Indonesia master routine exercises, simple 
computation and measure knowledge based on facts to the 
daily context of students. Indonesia needs to strengthen 
the ability of integrating information, making conclusion 
and generalizing knowledge to another side” [7]. Various 
research journal articles about analyzing problem solving 
ability study namely M. Sudirman, Fatimah & Jupri 
analyzed “the mistake by the ninth grade students of 
Public Senior High School 14 Bandung is not 
understanding the problem given so that the students 
could not change the problem into mathematical model. 
The students didn’t understand the problem given so the 
student could not choose the right strategy or solution, the 
strategy to change story problem still weak” [8]. 
Napitupulu, Suryadi & Kusumah expressed “the students 
have not ability to see the correlation between the existing 
and related facts about relevant trigonometry in translating 
problem representing into trigonometric representation 
and mathematical equality. This situation demands student 
to create some mathematic equalities and this is very 
difficult for the students to be fulfilled” [9]. 

Based on observation result on 26th September 2017 in 
Public Senior High School 1 Medan that student still 

difficult in understanding the problem and unable to solve 
mathematical problem solving question with simple 
contextual. Here is the mathematical problem solving 
question given: 

 

 
Figure 1. The Problem Solving Sheet Preliminary Tests Mathematical Problem Solving Ability by Students 1 
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Figure 2. The Right Answer 

The tenth grade students of Public Senior High School 
1 Medan answers showed that mathematical problem 
solving ability level is still low and from the answer sheets 
showed that  the students have not planned yet the right 
solution based on the problem solving indicator as Figure 
1 the wrong answer and Figure 2 the right answer. 

From the initial problem analysis concluded that 
students were still low in understanding the problem, 
planning problem strategy, solving problem, unable to 
connect triangle concept and student mathematical 
understanding was still low. Student mathematical 
problem solving ability in Public Senior High School 1 
Medan was very low. From the initial study test result of 
mathematical problem solving ability given to 25 students, 
the gained mean score of student is 40.63 which means 
based on government regulations on education and culture 
number 23 of 2016 chapter VI concerning about 
assessment procedure for article 12 paragraph 2c that 
student mathematical problem solving ability of Public 
Senior High School 1 Medan is still in low category” [10]. 

The low of student mathematical problem solving 
ability is caused by teacher oriented learning, applying 
direct learning as learning approach and the teacher’s 
problem in applying 2013 curriculum which demands the 
teacher to be creative in developing students thinking 
about problem solving question. Direct learning strategy is 
still unable to guide and develop student learning ability, 
students tend to be passive student and make them unable 
to understand problem solving question. Juliana and Surya 

declared “mathematic teaching and learning process will 
be useful if the learning material given to the student can 
be understood” [11]. The teachers need the right process 
and the right way to make the students understand the 
learning, one of that is create effective learning. 
According to Yuniara and Surya that “the selection of 
learning strategy and select learning model is one of 
solution to achieve successful learning” [12]. 

The National Research Council Mathematic (in 
Karnasih) expressed “the successful of mathematical 
problem solving process depends on problem solving 
representation of the problem” [13]. Besides, Fyle and 
Jhonson expressed “result suggest that minimal computer-
generated feedback can be a powerful form of guidance 
during problem solving” [14]. In 2013 curriculum 
application on math learning emphasizes on modern 
pedagogic dimension of learning namely using scientific 
approach involves observing, asking, understanding, 
attempting,  forming networks for all lessons based on 
government regulation on education and culture of 
republic of Indonesia number 65 of 2013. Besides, based 
on government regulation on education and culture of 
republic of Indonesia number 81 A of 2013 in curriculum 
of 2013 the students are motivated to check new 
information with the existing knowledge of student in 
their mind [15]. One of solution to achieve learning is by 
applying scientific approach. According to Daryanto that 
“scientific approach is aimed to give understanding to the 
student in knowing, understanding various material using 
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scientific approach. The information comes from 
whenever and wherever, it doesn’t depend on one way 
information namely from the teacher. Therefore, the 
expected learning conditions to encourage students finding 
various information is through observation not only told 
by the teacher” [16]. Besides, M. Sudirman,  Fatimah & 
Jupri study result was the scientific learning through 
quantum learning strategy which applied at the eleventh 
grade of Senior High School 14 Bandung on math 
learning can optimize student learning ability so that the 
students can shape their problem solving ability and self-
regulated leaning, gaining optimal mathematic result study 
and achieving required learning purpose” [8]. 

As established in the principle of school mathematics 
learning by NCTM namely “technology is essential in 
teaching and learning mathematics; it influences the 
mathematics that is taught and enhances students’ learning” 
[3]. The same explanation on government regulation on 
national education number 65 that “the using of 
information technology and communication can improve 
learning efficient and effectivity” [15]. Mathematic 
learning with computer technology base is essential if it 
supports with mathematic software. It helps student in 
doing and analyzing the existing problem. A teacher is 
required to be able to adjust the software used with the 
material being taught. One kind of the software is 
Autograph. According to Karnasih  that “autograph is 
dynamic and multifunction software in mathematic 
teaching and learning process for junior high school which 
was developed by Douglas Butler” [13]. This software 
was designed to help students and teachers to visualize 
mathematic by using three modes namely (1) opportunity 
and statistic dimension (2) graphic coordinate, transformation, 
and bivariate data dimension (3) three dimensional space 
as Figure 3 following. 

 
Figure 3. Autograph Logo 

Karnasih and Sinaga study concluded that “cooperative 
learning by using dynamic software Autograph in teaching 
statistic at eleventh grade class Medan improved student 
problem solving ability. It is showed from the test result 
that there is significant improvement in problem solving 
ability. 91.2 percent student liked learning through 
dynamic software and mathematics teacher is expected to 
consider the using dynamic software autograph in 
teaching and learning secondary mathematic especially in 
statistic learning and other mathematic learning such as 
algebra, geometric, trigonometry and calculus [17]. 

Autograph is very potential to help student in one 
problem solving question as one problem on discovering 
absolute value concept material. 

 

The using of software autograph can help students’ 
understanding and also add students’ knowledge in 
finishing the problem above as Figure 4 following: 

 

Figure 4. The Solution to Troubleshooting 1 with Autograph Software 
Help 

By using software Autograph on equality and inequality 
of linear absolute value one variable material, the students 
described each graphic of equality and inequality of linear 
absolute one variable need faster and effective time. The 
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students only need decide the concept of equality and 
inequality systematically and get the desired description 
assisted by Autograph. So, students’ opportunity to 
develop and explore the ability is bigger. It is expected to 
be able to give effect on building basic concept where it 
will improve student mathematical problem solving ability 
and study independence. 

Based on the explanations above the writer encourage 
to conduct a study entitled The Difference of Mathematical 
Problem Solving Ability Through The Scientific Approach 
and The Scientific Approach Assisted by Software Autograph. 

2. Research Methods 

This study is quasi experimental study. According to 
Sugiono  “this study uses quasi experimental method with 
randomized pre-test post-test control group design” [18]. 
The objectives of this study is to analyze whether or not 
difference between mathematical problem solving ability 
taught by scientific approach and taught by scientific 
approach assisted by software Autograph.  

2.1. The Instrument and Technique of 
Collecting Data 

To get the complete, right, accurate data and information 
about things will be examined in this study, the writer 
chooses the instrument of this study namely mathematical 
problem solving ability test. 

2.1.1. The Initial Mathematical Ability Test (IMAT) 
Mathematical initial ability test is aimed to know 

whether the student mathematical ability in low, medium, 
or high category before the treatment is given and to see 
whether or not there is the difference of mathematical 
initial ability. 

On Figure 5 about mathematical initial ability quality 
mean score diagram (high, medium, low) based on 
experiment class I and II shows the category of 
mathematical initial ability (high, medium, low) of each 
experiment class is not on the same level. 

 
Figure 5. Average IMAT Score Diagram (High (Tinggi), Medium 
(Sedang), Low (Rendah)) 

2.1.2. The Mathematical Problem Solving Ability Test 
The test is used to measure student mathematical 

problem solving ability. The test was given after teaching 

and learning process with aims to see the difference  
in student mathematical representation ability after  
giving treatment. The test instrument of mathematical 
representation ability was developed from learning 
material about linear equality and inequalities of one 
variable absolute values. 

2.2. Research Hypothesis Testing Techniques 
According Sudjana say that “before the research 

hypothesis test is carried out, it must first fulfill two 
conditions, namely the sample of the study is normally 
distributed and homogeneous. Based on statistical theory 
The test of hypothesis testing uses two-way variant 
analysis techniques with a 2x3 factorial design” [19]. In 
this study using two factors, namely: 1) Learning 
approach consisting of two levels (scientific, scientific 
assisted software Autograph) and 2) initial mathematical 
abilities consisting of three levels (High, Medium and 
Low), so that in the study required 6 combinations 
different treatments as in the following Table 1 below. 

Table 1. Research Sample Data According to Factor A and Factor B 
for Factorial Design with 2x3 

Learning approaches (𝛽𝛽𝑗𝑗 ) 
Students' Early Mathematical 

Capabilities (𝛼𝛼𝑖𝑖) 

High(𝛼𝛼1) Medium(𝛼𝛼2) Low(𝛼𝛼3) 

The learning group uses a 
scientific approach assisted by 

Autograph software (𝛽𝛽1) 
   

The learning groups using the 
scientific approach (𝛽𝛽2)    

 
Base Teory  Sudjana Statistic Teory [20] the statistical 

models of this research experiment are as follows: 

 ( ) ,ijk i j ijkijY µ α β αβ= + + + + ε  (1) 

where i = 1,2,3; j = 1,2; k = 1,2,... 
Yijk: The first student's data (values) on the   𝑖𝑖𝑡𝑡ℎ  first 

mathematical initial ability and the 𝐽𝐽𝑡𝑡ℎ learning 
model 

µ: average of all data (large mean, grand mean). 
αi: effect of the 𝑖𝑖𝑡𝑡ℎ  first mathematical initial ability on 

problem solving abilities. 
βj: the effect of the 𝐽𝐽𝑡𝑡ℎ  learning approach on problem 

solving abilities 
(αβ)ij: a combination of the effects of the 𝑖𝑖𝑡𝑡ℎ  first 

mathematical initial ability and the 𝐽𝐽𝑡𝑡ℎ  learning 
approach to problem solving abilities.  

εk(ij): Yijk data deviation of the ijµ population average 
which is normally distributed with an average of 0. 

Arief stated  that" the rationale of ANOVA technique is 
the total variation of all subjects in an experiment can be 
analyzed into two sources, namely variance between 
groups and variance in groups. Anova can be used to test 
two mean or more” [21]. According to Kadir that "Two 
Ways Analysis of Variance is a variance analysis that is 
influenced by two independent variables on non-
independent variables. This variance analysis technique is 
possible to expand in situations where the things being 
measured are influenced by two or more variables ” [22]. 
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Following are the steps to test the statistical hypothesis by 
using two-way Anova made by Kadir such us:  

a.  Calculating the Number of Squares (JK) for several 
sources of variance, namely Total (T), learning 
factors denoted by Inter (A), IMAT factors 
represented by Inter (B), interactions between 
learning and IMAT are represented by Interaction 
(AB), and In (D), with the following formula: 
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b.  Determine the degree of freedom (db) of each 
source of variance 
db (A) = na – 1 
db (B) = nb – 1 
db (AB) = (na – 1) (nb – 1) 
db (D) = nt – (na) (nb) 
db (T) = nt – 1. 

c.  Determine the Average Number of Squares (RJK) 

 ( ) ( )
( )

JK A
RJK A

db A
=  (7) 

 ( ) ( )
( )

JK B
RJK B

db B
=  (8) 

 ( ) ( )
( )

JK AB
RJK AB

db AB
=  (9) 

 ( ) ( )
( )

JK D
RJK D

db D
=   (10) 

d.  Determine F0 

 ( )
( )
( )0 A

RJK A
F

RJK D
=  (11) 

 ( )
( )
( )0 B

RJK B
F

RJK D
=   (12) 

 ( )
( )
( )0 .AB

RJK AB
F

RJK D
=  (13) 

e.  Arrange table Anova like Table 2 below: 

Table 2. Two Ways  ANOVA with Factorial Design with 2x3 

Source of 
Variance JK DB RJK Fobservation 

Ftabel 
α = 0,05 

Between A JK (A) na – 1 RJK 
(A) 𝐹𝐹0(𝐴𝐴) =

𝑅𝑅𝑅𝑅𝑅𝑅 (𝐴𝐴)
𝑅𝑅𝑅𝑅𝑅𝑅 (𝐷𝐷)

  

Between B JK (B) nb – 1 RJK 
(B) 𝐹𝐹0(𝐵𝐵) =

𝑅𝑅𝑅𝑅𝑅𝑅 (𝐵𝐵)
𝑅𝑅𝑅𝑅𝑅𝑅 (𝐷𝐷)

  

Interaction 
AB JK (AB) (na – 1) (nb 

– 1) 
RJK 
(AB) 

𝐹𝐹0(𝐴𝐴𝐴𝐴)

=
𝑅𝑅𝑅𝑅𝑅𝑅 (𝐴𝐴𝐴𝐴)
𝑅𝑅𝑅𝑅𝑅𝑅 (𝐷𝐷)

  

Interior JK (D) nt – (na) 
(nb) 

RJK 
(D)   

Total JK (T) nt – 1 - -  

 
Test criteria, if F0 > Ftabel at significant level chosen 

with db numerator is the appropriate db, then H0 is 
rejected so it is concluded that there are differences in the 
average increase between the groups tested, on the 
contrary for F0 ≤  Ftabel, then H0 is accepted. For two-way 
Anova, the first step is to test the statistical hypothesis  
of the effect of the interaction, namely F0 (AB). If  
F0 (AB) ≤  Ftabel or H0 is received, it means that there is no 
interaction effect, then the next hypothesis is the main 
effect, namely the F0 (A) test to learn the difference 
between the average A. Instead, if F0 (AB) > Ftabel or H0 is 
rejected, meaning there is a significant interaction effect, 
so the consequence must be a simple effect test.  
Simple effect is the difference between A in each group  
Bi = (i = 1, 2, 3). 

3. Result and Discussion 

3.1. Result of Study 

3.1.1 Normality and Homogeneity  
The summary result of normality test calculation of 

student mathematical problem solving ability post test 
data presented on Table 3. 

Table 3. Results of Postest Data Normality Test Mathematical 
Problem Solving Ability 

Tests of Normality 

Class 
Experiment 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df Sig. Statistic Df Sig. 

Scientific Approach 
assisted by software 
Autograph) 

.135 34 .117 .940 34 .061 

Scientific Approach .144 34 .072 .947 34 .103 

a. Lilliefors Significance Correction. 
 
After the treatment given to both of class experiment, 

based on Table 3 above can be seen that continually 
significance score is 0.135 for experiment 1 class and 
0.144 for experiment 2 class. The significance score of 
both classes is higher than significance level 0.005 which 
means H0 which stated that the data was normal for 
experiment I and experiment II class is accepted. In other 
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words, post-test data for experiment I class which taught 
by scientific approach assisted by software Autograph and 
for experiment II class which taught by scientific approach 
was in normal distribution data. The homogeneity data 
calculation test of mathematical representation ability is 
presented on Table 4 following: 

Table 4. Results of Homogeneity Postest Data Test Mathematical 
Problem Solving Ability 

Test of Homogeneity of Variances 
Postest  Value 

Levene Statistic df1 df2 Sig. 
0.001 1 66 .969 

 
From Table 4 was seen that the significance score is 

0.969 higher than significance level 0.05 means that H0 
which stated that there is no difference of variance 
between data group is accepted. It shows that both group 
of post-test data for experiment I class which taught by 
scientific approach  assisted by software Autograph and 
experiment II class which taught by scientific approach 
have homogen data variance. 

3.2. Test Hypothesis 
The post test data came from the normal distribution 

using Chi Squares, that is 2 2 ,count tabelχ χ>  then  
H0 rejected the reject criteria H0 if sig <0.05 the  
reject criteria H0 if sig <0.05. For experimental class I 
(0.135)> 0.05, while for experimental class II (0.144)> 
0.05. Furthermore, the population variance of the two 
groups was homogeneous with the accept criteria H0 if sig> 
0.05, with the acquisition of 0.969> 0.05. The test results 
show that the sample comes from a population that is 
normally distributed with the variance of each pair of 
homogeneous data groups, then the two-way Anova 
statistical analysis is then carried out. The following is the 
formula for the statistical hypothesis: 
 
Hypothesis 1: 

H0: 11 12α α=  
Ha: 11 12α α≠  

Information: 
11α  = The average mathematical problem solving ability 

of students with a scientific learning approach assisted by 
Autograph software. 

12α = The average mathematical problem solving ability 
of students with the scientific learning approach. 
 
Hypothesis 2: 

H0: ( )ijαβ  = 0 
Ha: Minimum one ( )ijαβ  0≠   

Information: 
α : The average initial ability group is mathematical 
β : Average learning approach 
i = 1,2 dan j = 1,2,3  

The testing criteria is If Fcount > Ftabel,, H0 is rejected 
The results of the calculation of the two-ways ANOVA 

test mathematical problem solving abilities of students 

with the help of Microsoft Excel are presented in Table 5 
as follows. 

Table 5. Results Variances Postest Mathematical Problem Solving 
Ability with Two Ways  ANOVA with Factorial Design with 2x3 

Source of 
Variance JK DB RJK Fobservation 

Ftabel 
α = 0,05 

Big 
Difference 

Between A 1,953.83 1 1,953.83 6.150 3.984 0.0704 

Between B 15,173.89 2 7,586.95 23.882 3.1338 0.4023 

Interaction 
AB 2,109.10 2 1,054.55 3.119 3.1338 0.0587 

Interior 19,696.59 62 317.69    

Total 38,933.41 67 10,913.01 -   

 
In Table 5 above shows the results of testing hypothesis 

1 and Hypothesis 2 with the testing criteria If Ha: 
11 12α α≠  then Ha is accepted. The results of the 

Hypothesis 1 test are obtained F (A) count ≥ F (A) table = 
6.150 ≥ 3.9840 then Ho is rejected by the conclusion that 
at the 95% confidence level there is a difference between 
mathematical problem solving abilities of students who 
obtain the scientific assisted Autograph software learning 
approach with students who obtained the scientific 
learning approach with a difference of = 0. 0704. 

The F(B) count ≥ F(B) table = 23.882 ≥ 3.1338 then Ho 
is rejected with the conclusion that at the 95% level of 
confidence there is a difference between the students' 
mathematical problem solving abilities who obtain the 
scientific assisted Autograph software learning approach 
with students with high IMAT, IMAT is and IMAT is low 
with a difference of 0.4023. Hypothesis 2 test results with 
Ho reject criteria are F (A x B) count <F (A x B) table = 
3.119 < 3.1338 then Ho is accepted by the conclusion that 
at the 95% level of confidence there is no interaction 
model learning approach factor and factor IMAT on 
mathematical problem solving ability with a difference of 
0.0587. 

The first and the second hypothesis test result by 
ANOVA two way test used  SPSS program was described 
in Table 6 following:  

Table 6. First and Second Test Hypothesis Used Two Way ANOVA 

Tests of Between-Subjects Effects 

Dependent Variable:KRM     

Source Type III Sum 
of Squares df Mean 

Square F Sig. 

Corrected Model 11,913.570a 5 2,382.714 46.695 .000 

Intercept 251,213.333 1 251,213.333 4,923.142 .000 

IMAT 10.950 1 10.950 0.215 .0494 

Learning Approach 11,841.672 2 5,920.836 116.033 .000 

IMAT * Learning 
Approah 1.580 2 0.970 0.015 .985 

Error 3,163.676 62 51.027   

Total 436,704.750 68    

Corrected Total 15.077.246 67    

a. R Squared = ,790 (Adjusted R Squared = ,773). 
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Based on Table 6 was seen that: 
a.  Value F from Learning Approach = 0.215 with  

p-value = 0.049 <0.05 then Ho is rejected and  
Ha is accepted. This means that there are 
differences in the average learning independence 
between students taught by the scientific learning 
approach assisted by software Autograph and 
students taught by scientific approach. 

b.  For IMAT = 116,033 with p-value = 0.00 <0.05 
then Ho is rejected and Ha is accepted. This means 
that there are differences in the average learning 
independence of students between students who 
have high, medium and low initial abilities. 

c.  Interaction between Learning Approaches * IMAT 
= 0.38 with p-value = 0.985> 0.05 then Ho is 
rejected and Ha is accepted. This means that there is 
no interaction between the learning approach and 
IMAT on student learning independence. It shows 
that there is difference of student mathematical 
problem solving ability taught by scientific approach 
assisted by software autograph and taught by scientific 
approach. It means H0 is rejected and Ha is 
accepted. It shows that there is interaction  
between learning approach (scientific approach and 
scientific approach assisted by software Autograph) 
and students IMAT towards student mathematical 
solving ability. It also can be described on Figure 6. 

 
From Figure 6, the mean score of student mathematical 

solving ability is low in IMAT category on scientific 
approach assisted by software autograph, higher than low 
IMAT category in the assisted scientific approach class. 
Meanwhile, on IMAT category whether low, medium and 
high the mean score shows that there is no interaction 
between learning approach (scientific approach assisted by 
software Autograph and scientific approach) and student 
IMAT towards student mathematical problem solving 
ability. It means that there is effect of learning approach 
which contributed to improve students toward students 
mathematical problem solving ability. 

 
Figure 6. Graph of Interaction between Learning Approach and KAM 
against Students' Mathematical Solving Ability 

4. Conclusion 

Based on study data result analysis of student mathematical 
problem solving ability taught by scientific approach 
assisted by software autograph, here are some conclusions: 

1.  There is difference of student mathematical problem 
solving ability taught by scientific approach assisted 
by software Autograph and scientific approach 

2.  There is no interaction between learning approach 
(scientific approach assisted by software Autograph 
and scientific approach) and IMAT towards student 
mathematical problem solving abiity. It means  
that there is effect of learning approach which 
contributed to improve students toward student 
mathematical problem solving ability. 

5. Suggestion 

Based on conclusion mentioned above, the writer would 
like to deliver some suggestions, they are: 

1.  Teacher needs to give more understanding to student 
in understanding the question and representing 
mathematical problem especially on indicator of 
mathematical problem solving plan 

2.  Apply scientific approach assisted by software 
Autograph as alternative approach to maximize 
student mathematical problem solving ability 

3.  The related institution should held socialization, 
training, and model development or learning 
approach especially about scientific approach 
assisted by software Autograph so it can be  
well-known by all teacher and education staff in 
improving student mathematical solving ability.  
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