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ABSTRACT 

This study aims to examine the improvement of mathematical modeling skills by using 

a problem-based learning approach based on scaffolding in elementary school 

students and to see the effect of the interaction between the learning approaches 

applied (PBL-based scaffolding and conventional) and the students' initial 

mathematical ability to improve mathematical modeling abilities. This research was 

conducted in 3 elementary schools located in the city of Bandung with the number of 

research subject classes consisting of 2 classes namely the experimental class and the 

control class. Experimental class getting learning with problem based learning 

approach based on scaffolding and control class getting conventional learning.The 

research design uses Quasi-Experimental design with pre-posttest design. The results 

showed that the increase in mathematical modeling skills in students who were given 

learning with PBL based on scaffolding was higher than students who were taught 

conventionally and there was an influence of interaction between the learning 

approaches applied (PBL based on scaffolding and conventional) and the students' 

initial mathematical ability towards increasing ability mathematical modeling. 
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INTRODUCTION 
 

Construction in learning mathematics can be done based on the results of analysis 
of students' mastery of concepts and mathematical skills. The number of mathematical 
concepts (for example: numbers, equations, numbers, etc.) and accompanied by 
various mathematical processes (for example: the process of solving linear equations) 
is an unavoidable condition in the process of learning mathematics because 
mathematical concepts and procedures are used as strong "tools" in solving problems. 
The consequence is that the mathematical situation in the construction of mathematics 
learning is needed so that there is a deep understanding of a student in the process of 
mastering mathematical concepts as well as an understanding of the procedures that 
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accompany these concepts. The process of creating this mathematical situation must 
be through identification that is valid enough to provide conditions that really give 
space to students to be able to develop their abilities. This process can be identified in 
various ways, one of which is stated by Schifter, Russell, and Bastable (1999) who say 
that “Some mathematical understandings ... can be identified through “listening to students, 
recognizing common areas of confusion, and analyzing issues that underlie that  confusion”. 
The results of this thought provide strong information that in the process of learning 
mathematics does not always run in accordance with the expected goals, but often 
found various problems or "difficulties" experienced by students and can be identified 
through a process of identifying difficulties by listening to students and recognizing 
and analyzing concepts concepts that make students "confused" in learning 
mathematics. Through this identification ideas can be obtained to provide the 
development of a deep understanding of mathematics so students do not see 
mathematics as an idea that is interrupted between concepts, skills and facts, but views 
mathematics as a coherent set of ideas. (Randall & Carmell, 2005). 

The issue of difficulties experienced by students is not a new thing. Several studies 
have shown that mathematical difficulties always occur in students. Boaler (1999; 2002) 
found that students often seemed unable to solve problems that required a 
combination of real-life knowledge with mathematical knowledge received at school, 
as well as failing to transfer formal mathematical knowledge to real-life problems. This 
serious situation is problematic and affects students' motivation to learn mathematics. 
Even specifically, Mousoulides, Christou, and Sriraman (2008) found one type of 
student difficulty, namely students failing to understand the core questions of the 
problem and they also did not successfully connect the core questions with the data 
provided. However, they have failed to deal with and relate this understanding to the 
core questions of the problem, and Crouch and Haines (2004) report that interphase 
between real world problems and mathematical models that present student 
difficulties, namely the transition from the real world to mathematical models and vice 
versa transition model solutions to the real world. Likewise (Maas, 2006) reports the 
form of errors that occur when students model problems, including the difficulty of 
students to create a relationship between reality and mathematics, and to simplify and 
structure reality, as well as problems related to mathematical solutions. 

The difficulty of students in carrying out a mathematical modeling process is very 
apparent from the results achieved by students in a survey in the Program for 
International Student Assessment (PISA) in 2012 which placed Indonesian students 
ranked 64th out of 65 participating countries with a mean score for the mathematics 
field of 375 (OECD, 2014, p. 5). Apart from all the arguments given to the results of this 
survey, but this survey is focused on "mathematics, with reading, science and 
problem-solving" so that it describes a fairly comprehensive condition regarding 
mathematical skills that have been learned by students aged 15 years. The results of 
this survey reflect the fact that the ability of students to utilize their knowledge to solve 
problems is relatively low when compared to students from other countries. That is, 
through the focus in this PISA survey, a flow of thought can be drawn that students' 
ability to solve real-world problems into a mathematical model (mathematical 
modeling process) is still low. There is no denying that students involved in the survey 
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are students who are in the Middle School (SMP) level, but if a straight line is drawn 
backward then it can be given an understanding that the mathematical abilities of 
students in junior high are currently related to mathematical abilities possessed as 
elementary school graduates especially the ability related to mathematical modeling 
as one of the important components in a problem solving process. 

The problem of mathematical modeling at the elementary level is often debated by 
education experts about the urgency of the modeling context at the elementary level. 
But Greer, Verschaffel and Mukhopadhyay (2007) believe that modeling and its 
application can begin at the elementary school level. Verschaffel (2002) says that 
certain types of "story problems" are good enough exercises for mathematical 
modeling. This means that, the construction of mathematical modeling in elementary 
school becomes quite important to be mastered by a student in accordance with the 
level of depth of the problem and its characteristics. 

In mathematical modeling, students develop mathematical processes such as 
describing, explaining, predicting, representing, and organizing data (NCTM, 2000). 
In the same book it was stated that mathematical modeling is a process of 
"mathematical representation" of concepts and relationships in a phenomenon that can 
be used to clarify understanding and be used to solve problems ". It was further stated 
that, the act of mathematical modeling does not only include representation, but "acts" 
on representations and interprets the meaning of one's actions in mathematical models 
and on the phenomena being modeled. 

Some researchers have found conditions that form when a student engages in 
mathematical modeling activities, for example students must identify problem 
variables and their relationships and describe mathematical situations (Mousoulides, 
N .; Pittalis, M. & Christou, C., 2006); students are fully involved in the mathematical 
modeling cycle by testing the initial model in a particular context, then revising and 
generalizing the model by placing it in a different context (English, 2003; Doerr & 
English, 2003; Lesh & Doerr, 2003). That the purpose of mathematical modeling can 
develop procedural and abstract skills with conceptual understanding as a result of 
the modeling process and student involvement with problems (English, 2003; Lesh & 
Doerr, 2003; Lesh, Doerr, Post & Zawojewski, 2003; Mousoulides, 2006). At the same 
time, students are challenged to develop their mathematical thinking, namely to 
explain, connect, change and generalize information, not just understand 
mathematical content or specific skills (Lesh & Zawojewski, 2007; Swan, 2007) (quoted 
from Papageorgiou, 2009: 8). The conditions formed, directing students in a 
mathematical process such as quantifying, dimensioning, coordinating, categorizing, 
algebraizing, and systematizing relevant objects,  relationships, actions, patterns, and 

regularities whose principle is a mathematical thought process. In addition, 
mathematical modeling also helps students to make an external understanding of the 
situation built by the model through the conceptualization of mathematical ideas and 
processes (Lesh & Doerr, 2003). 

The description emphasizes the importance of a student in developing 
mathematical modeling skills in the construction of his thinking. Mathematical 
modeling ability is very helpful in achieving the learning objectives of mathematics 
listed in Permendiknas No. 22 concerning Content Standards for Elementary and 
Secondary Education Units (BSNP, 2006), that students are able to (1) understand 
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mathematical concepts, explain the interrelationships of concepts and apply concepts 
or algorithms, flexibly, accurately, efficiently and precisely in problem solving, ( 2) 
using reasoning on patterns and properties, through mathematical manipulation in 
making generalizations, compiling evidence, or explaining mathematical ideas and 
statements, (3) solving problems that include the ability to understand problems, 
design mathematical models, solve models and interpret the solutions obtained, ( 4) 
communicating ideas with symbols, tables, diagrams or other media to clarify the 
situation or problem, and (5) having an attitude of appreciating the usefulness of 
mathematics in life, namely having curiosity, attention and interest in learning 
mathematics, as well as being tenacious and confident in problem solving. 

Mathematical programming is also very useful with the concept of learning 
mathematics in elementary school. Curran (2013, p. 3) refers to two core components 
of mathematics that must be discussed in elementary schools namely Standards for 
Mathematical Practice and Standards for Mathematical Content. The first type of 
thinking is learning mathematics which will produce learning lessons and help 
students in understanding mathematics according to their cognitive development and 
the second type is related to big concepts and skills that must be learned in each class. 
The mathematical modeling position is able to create a place that provides an 
opportunity for students to understand the two components above. 

Another problem that can cause students to have difficulty understanding 
mathematical modeling and mathematical communication is the lack of student 
understanding of techniques and strategies for solving problems and students' 
mathematical thinking processes that are not yet critical and analytical. One effort to 
improve students' ability to do mathematical modeling is to improve mathematics 
learning models in the classroom; explain and apply techniques and problem solving 
models in mathematical modeling; and provide exercises towards developing 
students 'thinking power so that students' mathematical thinking is more critical and 
analytical. 

Then, during the process of learning mathematics, the difficulties experienced by 
students, have been identified by Haylock & Thangata (2007, p. 13) who have been 
able to identify that several things concerning the condition of a student in dealing 
with a mathematical assignment are: (a) students panic when confronted with 
mathematical assignments and unable to think clearly and remember things that are 
already known and able to be done, (b) Students have feelings of fear when dealing 
with mathematical assignments and excessive worry about getting wrong answers, (c) 
Students develop beliefs that they can not do this and even expect to get a bad 
assessment in mathematics, and (d) because there is a belief that they can not 
understand, students do the method of learning "memorization" by trying to 
memorize concepts, rules so that learning is not done understanding process. 

The entire description above illustrates that the ability of elementary school 
students to do the mathematical modeling process is still low as indicated by the large 
number of students who experience difficulties and this has an impact on students' 
ability to solve problems. Mathematical modeling ability is a very important element 
in a problem solving process, so students who have difficulty in these two processes 
will almost certainly not be able to solve a mathematical problem. The ability to solve 
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problems is also very necessary for humans because it relates to everyday life. 
According to Wahyudin (2013, p. 3) that problem solving is not just a skill to be taught 
and used in mathematics but is also a skill that will be brought to students' daily 
problems or decision-making situations, thus the ability of problem solving helps 
someone in his life. 

The construction of the researchers' thought in providing this alternative solution is 
to realize that the implementation of learning so far, students often "sink" with their 
own busyness without any effort to arouse optimal abilities in students. Construction 
of learning that is more "teacher centered" has an impact on the difficulty of students 
in expressing mathematical ideas they have in the process of "mathematical modeling". 
The instructions given are very fixated on the examples in the textbooks, so students 
have difficulty in giving correct, clear, and logical explanations for the answers. Cai, 
Lane, Jakabcsin (1996) that as a result of very rarely students are required to provide 
explanations in mathematics, so it is very strange for them to talk about mathematics. 

In general, students assume that mathematics is a difficult subject to understand so 
that not a few students are afraid of mathematics. With such conditions and also lack 
of enthusiasm students result in learning mathematics is often low. In addition, the 
teaching and learning process so far still uses teacher-centered learning systems 
(teacher centered) using the lecture method and the approach used is still textual, all 
of that must change and be followed by the teacher responsible for organizing learning 
in schools. One of the changes is the teacher centered learning orientation which is 
centered on the student (student centered), the methodology that was originally 
dominated by expository changes to participatory and the approach that was 
originally textual changed to contextual. All changes are intended to improve the 
quality of education, both in terms of process and education. 

The description above, shows the existence of conditions that provide an overview 
of the "construction problems" that will be examined in this study. The description of 
these conditions provides an understanding of the difficulties students develop 
mathematical modeling and communication skills in a problem solving process. This 
assumption becomes important as a basis for researchers to construct the construction 
of problem solving by basing it on a process of selecting designs and strategies used 
in mathematics learning. 

For this reason, mathematics learning is expected to be taught through strategies or 
methods capable of developing students' process skills in addition to mastering facts 
and procedures. Students are encouraged to be more active in learning in accordance 
with the interests, talents and development of students themselves. Mathematics is 
taught by using a variety of concrete and abstract representations which are adjusted 
to the stage of thinking of children because mathematics learning in elementary 
schools must be adapted to the characteristics of these students where media 
representations use more concrete objects and contextual and realistic situations. 

Based on the description above, one solution that can be done is by applying the 
Scaffolding-based Problem based learning model. Research on problem based learning 
has indeed been done a lot, but on a certain side shows the existence of several 
researchers who question the effectiveness and efficiency of PBL. For example, 
responsibility and autonomy experienced by students can become unstructured, 
chaotic and even lead to stress (Sierens, Soenens, Vansteenkiste, Goossens, & Dochy, 
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2006). Kirschner, Sweller, and Clark (2006) argue that the PBL approach can cause 
ineffective cognitive resources that are already limited, and as such, are not optimally 
designed for learning. Furthermore, solving complex problems without prior 
knowledge of the solution procedure puts a high burden on memory. (Clark, 
Kirschner, & Sweller, 2012; Kirschner et al., 2006; Sweller, Kirschner, & Clark, 2007). 

The above opinion directs researchers to carry out the PBL process through a limited 
guidance. Problem based learning is a learning model that uses real world problems 
as a context for students to learn critical thinking and problem solving skills, as well 
as to obtain essential knowledge and concepts from subject matter. According to 
Riyanto (2009, p. 288) states that Problem based learning focuses on students becoming 
independent learning and actively involved in group learning. This model helps 
students to develop students' thinking in finding solutions to problems through data 
searching in order to obtain solutions to a problem rationally and authentically. 

According to Brunner scaffolding as a process in which a student is helped to solve 
certain problems beyond his development capacity through the help of a teacher or 
other people who have more abilities. As according to Kozulin and Presseisen (1995) 
(in Drajati, 2007) scafolding ie students are given complex tasks, difficult but 
systematic and then students are given assistance to complete them. Not the other way 
around, which is a learning system in parts, little by little or component by component 
of a complex task. Scaffolding is help, support for students from people who are more 
mature or more competent, especially teachers who allow the use of higher cognitive 
functions and enable the development of learning abilities so that there is a higher level 
of mastery of the material shown by the completion of the questions more complicated. 

The above description provides an understanding that the provision of scaffolding 
is to provide assistance to students who are still and do not understand student 
material well to certain limits. Provision of scaffolding can be through the help of 
teachers and their peers. The context is how far the scaffolding is given will depend 
very much on the various variables that contribute to the scaffolding process. One of 
the variables is the basis for scaffolding students through continuous assessment or 
formative value-based. 

Thus, the combination of problem based learning and scaffolding learning, 
hereinafter referred to as problem based learning Scaffolding based learning, provides 
essence as a learning model that uses real world problems as a context for students to 
learn critical thinking and problem solving skills, as well as to gain knowledge and 
concepts that are The essential of the subject matter is through the technique of 
providing learning support which in the initial stages is given in a more structured 
manner, then gradually leads students towards learning independence which aims to 
encourage students to become independent students. Considering the very 
importance of using Scaffolding-based Problem-based learning models in improving 
communication skills and mathematical modeling, the research focuses on the 
application of Scaffolding-Based Problem-based learning in developing 
communication skills and mathematical modeling of students. 
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MATERIAL AND METHODS 

Methods 

This research was conducted in 3 elementary schools located in the city of Bandung 
which have school status with high, medium and low school status criteria. The basis 
for determining school status is the results of the UN Mathematics study field. The 
number of research subject classes consisted of 2 classes namely the experimental class 
and the control class so this study used 6 classes in 3 different elementary schools. The 
research design uses Quasi-Experimental design with pre-posttest design (Creswell, 
2012). The use of this type is because the research will be planned as follows: 

 
Time 

 
Control Group Pretest Non Treatment Posttest 
Experimental 

Group 
Pretest Experimental 

Treatment 
Posttest 

 

Based on this type, the research applies the pre and post test design, which is 
divided into two research groups namely the control group and the experimental 
group. This type of research design is quantitative. In addition, the selection of this 
type of research is based on: 
1. The type of data collected is quantitative data and will be analyzed using descriptive 

and inferential statistical analysis techniques. 
2. The results of a literature review that presents the correlation between variables 

agreed upon through the formulation of hypotheses. 
3. Accept clear limits on the variables to be discussed 

Experimental class getting learning with problem based learning approach based 
on scaffolding and control class getting conventional learning. Classroom selection is 
done purposively, which emphasizes the context of the material and the characteristics 
of students for the mathematical modeling process. For this reason, the researcher 
chose grade V of elementary school in conducting this research. The number of 
subjects was 191 students with details: in the experimental class were 89 students and 
the control class were 102 students, each of whom was spread over 3 different 

elementary schools. The research instrument consisted of an observation sheet for the 
application of a scaffolding-based problem-based learning approach and a set of tests 
in the form of a pre-test and a post-test of mathematical modeling ability. 

 

Instrument 

The instrument was developed using the description form to measure the 
dependent variable in this study. This instrument validation was developed through 
the following stages: 
1. Determine the scope of the material to be measured. This is done by defining the 

test lattice correctly and clearly. 
2. This process is in the domain of instrument review from experts. Components for 

analyzing the realm of material, realm of construction, and the realm of language. 
Indicators from each domain are: 
a. Language Domain: (1) Item questions according to indicators, (2) Limitation of 

expected questions and answers is clear, (3) The contents of the material are in 
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accordance with the measurement objectives, (4) The contents of the material 
asked are in accordance with the level, type of school, and grade level. 

b. Domains of Construction: (1) Formulation of sentences in the form of question or 
question sentences that require answers to be decomposed, (2) There are clear 
instructions on how to work / solve problems, (3) There are guidelines for 
scoring, (4) Tables, graphs, diagrams, cases, or the like is meaningful (clearly 
related or related to the problem being asked), (5) Item does not depend on the 
previous item. 

c. Domain Language: (1) Comunicative sentence formulation. Sentences use good 
and correct language, and according to the variety of languages, (2) Formulation 
of sentences does not cause double interpretation or misunderstanding, (3) Using 
common language / words (not local language), (4) Formulation of questions 
does not contain words words that can offend students. (Directorate of 
Secondary General Education, 2003). 

3. The test is corrected and the trial is carried out again. 
4. The test is then declared worthy of use. 

The post-test that was compiled by the researcher received a review from an expert 
to obtain construct validation in accordance with the competencies being taught. The 
results of this improvement were then tested in another school, namely SD Angkasa 2 
involving 89 students in grade V. 

The results of the trial are presented in the following Table 1. 
 

Table 1. Validity of each item in the post-test instrument 
No Description Correlation 

Value 
Sign. Decision 

1 Correlation between item 1 and total score 0,536 0,000 Valid 

2 Correlation between item 2 and total score 0,691 0,000 Valid 

3 Correlation between item 3 and total score 0,566 0,000 Valid 

4 Correlation between item 4 and total score 0,726 0,000 Valid 

5 Correlation between item 5 and total score 0,706 0,000 Valid 

All items in the instrument declared valid 

 

Then the test results with the Cronbach Alpha Coefficient Test model show that the 
Cronbach alpha value of 0.653. This value is greater than the recommended Cronbach 
alpha value ≥0.60 for exploratory research and ≥0.70 for confirmatory research (Latan, 
2014). This means that this instrument meets the recommended requirements and is 
suitable for this research. The total statistical items are presented in the following Table 
2. 

Table 2. Total statistical items in the reliability test  
of the post-test instruments 

 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale Variance if 
Item Deleted 

Corrected Item-
Total 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 

Item 1 3,6742 6,109 ,311 ,641 
Item 2 2,9775 4,818 ,401 ,611 
Item 3 3,8876 6,010 ,353 ,625 
Item 4 3,2809 4,841 ,493 ,556 
Item 5 3,7528 5,143 ,494 ,559 
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Procedures 

This research procedure is a series of activities that will be carried out in carrying 
out research. The steps are as follows: 

1. Determine the subject population and sample subjects. 
2. Making research instruments for each variable and subject matter taught. 
3. Analyzing the results of trials by examining elements of instrument validity, 

instrument reliability.  
4. Randomly selecting the experimental group and the control group.   
5. Carry out learning with a problem based learning approach based on scaffolding. 
6. Carry out posttest after each subject. The posttest question includes math 

modeling problems. 
7. Analyze pretest and posttest data by: 

a) makes a description of: (1) learning through problem based learning based on 
scaffolding, (2) Mathematical modeling ability. 

b) test the normality and homogeneity of data on each variable studied. Data 
normality is seen from the Kolmogorov-Smirnov test results. Homogeneity 
seen and Levene test results. 

c) test differences in the ability of mathematical modeling of research subjects in 
the experimental group and the control group. Testing uses two-way ANOVA. 

8. Making a research report. 
 

Data Analysis 
 

Based on the data collected, the validity of the instrument will be tested based on 
the consideration of the promoter team and the magnitude of the reliability coefficient 
calculated by the Product Moment formula from Pearson and Cochran's Q Test. The 
type of data collected is quantitative data so the data analysis uses quantitative 
analysis, namely descriptive statistical analysis and inferential statistical analysis. 
Statistics such as mean, standard deviation, curve are choices in providing descriptive 
statistical analysis. Testing assumptions using available test models such as the 
Kolmogorov Smirnov test for normal distribution and the Levene test for variance 

homogeneity tests. 
Anova used is two path anova with interaction. For purposes of analysis, the 

assumptions that must be met are: 
1. Categories in the independent variables in this study are considered permanent 

meaning the fixed effects model. 
2. Error terms are normally distributed with zero average and constant variance 
3. Error terms (error terms) do not correlate with each other (free from each other). 

The entire calculation process will use a data processing program with Statistical 
Product and Service Solution (SPSS) software. 

The concept of variance analysis is based on the concept of the distribution of F and 
can usually be applied to a variety of cases as well as in the analysis of the relationships 
between the various variables observed. Anova provides F statistics by comparing two 
elements, namely: 
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a. The counter of the F statistic indicates the variability between the average of two or 
more sample groups (between variant groups) 

b. The divisor of the Statistics indicates the variability between observations within 
each sample group (within the variant group) 
Mathematically can be written as follows: 

𝐹 =
𝑣𝑎𝑟 𝑎𝑛𝑡𝑎𝑟 𝑔𝑟𝑜𝑢𝑝

𝑣𝑎𝑟 𝑑𝑖 𝑑𝑎𝑙𝑎𝑚 𝑔𝑟𝑜𝑢𝑝
 

  

Through the IBM SPSS program, the statistical value can be directly obtained and 
the size of the effect size through the partial eta squared value. In one-way ANOVA 
testing, partial eta squared (PES) is an eta squared because there is only one factor used 
in the analysis. 

Eta-squared is a measure of relationships; provides an overview of how much 
variance in the Dependent Variable (DV) can be explained by each Independent 
Variable (IV). (Partial) Eta-squared reflects the percentage of DV variance explained 
by IV in the sample data. 

General rules of thumb given by Cohen and Miles & Shevlin (2001) for eta-squared 
written by Watson (2016) are presented: 

 
Effect Size Use Small Medium Large 

𝜂2 Anova 0,01 0,06 0,14 

 

 
Then, in addition to the partial eta squared that was raised in the IBM SPSS 

program, the researcher also determined the size of the effect size by a manual process 

using a formula developed by Cohen (1998: 284), namely: f=√
η2

1-η2   Where: 𝜂2 (eta-

squared) was obtained from anova test results in research through IBM SPSS 23.0. 
 

RESULTS AND DISCUSSION 

Results 

The first hypothesis statement for this research is: Increased Mathematical 
Modeling Ability in students who are given learning with PBL based on scafolding is 
higher than students who are taught with conventional. The results of data processing 
with Univariate Analysis of Variance are presented.  
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Table 3. Results of one way ANOVA analysis on mathematical modeling variables 

 
Levene's Test of Equality of Error Variancesa 

Dependent Variable:   Modelling Gain  

F df1 df2 Sig. 

3,215 1 189 ,075 

Tests the null hypothesis that the error 
variance of the dependent variable is equal 
across groups. 
a. Design: Intercept + Subject Group 

 
Tests of Between-Subjects Effects 

Dependent Variable:   Modelling Gain   

Source 

Type III 

Sum of 
Squares df 

Mean 
Square F Sig. 

Partial 

Eta 
Squared 

Noncent. 
Parameter 

Observed 
Powerb 

Corrected Model 2,389a 1 2,389 222,677 ,000 ,541 222,677 1,000 

Intercept 11,817 1 11,817 1101,448 ,000 ,854 1101,448 1,000 

Subject Group 2,389 1 2,389 222,677 ,000 ,541 222,677 1,000 

Error 2,028 189 ,011      

Total 15,574 191       

Corrected Total 4,417 190       

a. R Squared = ,541 (Adjusted R Squared = ,538) 
b. Computed using alpha = ,05 

 
 

Initial ability * Subject group 
Dependent Variable:   Modelling gain   

Initial ability Subject Group Mean 
Std. 

Error 
95% Confidence Interval 

Lower Bound Upper Bound 

low  group experiment ,301 ,017 ,268 ,333 
group control ,101 ,013 ,075 ,128 

medium group experiment ,382 ,015 ,352 ,412 
group control ,149 ,016 ,118 ,180 

large group experiment ,425 ,022 ,382 ,469 
group control ,223 ,023 ,177 ,270 

 

Analysis of the two-way bidirectional results in table 9 above provides an illustration 
that: 
a) The results of the analysis of variance homogeneity through the lavene test show 

information that the distribution of data on the mathematical modeling ability for 
the interaction model is homogeneous according to the sig value. 0.079> 0.05 as the 
recommended value 

b) Tests of Between-Subjects Effects results give an F value of 63.133 in Subject Group 
* KA with sig. of 0,000 <0.05, which indicates that there is an interaction effect, 
namely the approach applied (PBL based on scafolding and conventional) and the 
students' initial mathematical abilities, towards increasing their mathematical 
modeling abilities 

c) Effect size on the partial eta squared value in klp_subject * KA gives an indication 
that the effect of interaction in this model is 0.630 in improving mathematical 
modeling ability 



Ariyanti & Hermita / problem based learning based, modeling capabilities mathematical, elementary school 
Mathematical 

Motion 

 

Page 12 of 15 

 

d)  The adjusted value of R Square of 0.621 provides an assessment of the effect of 
giving contributing to the variability of the increase in mathematical modeling 
variables in the ANOVA model by 62.1% 

e)  The estimated marginal mean value in the experimental group is higher than in the 
control group for all initial abilities, ie at high initial abilities 0.301 > 0.101; initial 
ability is 0.382 > 0.149; and low initial ability 0.425> 0.223. 
Based on the whole set of interpretations it is concluded that the results of this test 

state that accepting the research hypothesis is that there is an influence of the 
interaction between the learning approach applied (PBL based on scafolding and 
conventional) and the students' initial mathematical ability to improve their 
mathematical modeling abilities. 

 

Discussion 
 

Scaffolding-based PBL learning process consists of five phases that must be passed 
including the first phase orienting students to the problem, the teacher explains the 
learning objectives, logistics required and motivates students to be actively involved 
in the chosen problem solving activity. The second phase is in the form of organizing 
students to learn, the problems faced, the teacher can start learning activities by 
forming groups of students where each group will choose and solve different 
problems. After students are oriented to a problem and have formed teacher learning 
groups help students limit and organize learning tasks related to the next teacher and 
students set specific subtopics, inquiry tasks and schedules. The problem faced until 
this phase is students who are rather difficult to do the grouping so that it takes a long 
time to get the children to group in accordance with what was instructed by the 
teacher.  

The third phase is to guide individual and group investigations, the teacher 
encourages students to collect data and carry out experiments (both mental and actual) 
until they truly understand the dimensions of the problem situation. After students 
collect enough data and provide the phenomenon they are investigating, they explain 
it in the form of a hypothesis or problem solving. At this stage the problem 
encountered was that assistance in teacher guidance was limited to a few groups 
because many groups were formed. 

The fourth phase is the development and presentation of the work, the teacher helps 
students plan and prepare appropriate work such as reports and help them to share 
assignments with their friends. Difficulties faced, especially in elementary school 
children who have difficulty in equating perceptions between friends so that in 
preparing a work focused on students who are smarter. 

The fifth phase in the form of analyzing and evaluating the problem solving process, 
the teacher asks students to reconstruct the thoughts and activities that have been 
carried out during the process of learning activities. This last phase raises time 
constraints because each student must display the results of problem solving. 
However, the results of the PBL-based Scaffolding field contributed positively to the 
ability of mathematical modeling and mathematical communication skills. 

The results showed that there was an increase in the ability of mathematical 
modeling after PBL-based scaffolding compared with students taught by conventional 
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methods. With Scaffolding-based PBL students can learn easily through group 
discussions, students are taught to have responsibilities with their groups. Besides that 
students are actively involved in the teaching and learning process so students are 
encouraged to understand the material taught by the teacher and can do mathematical 
modeling. 

 The results of this study are in line with the results of Yunin Nunun Nafiah's 
research, in his research it was concluded that the application of PBL models can 
improve critical thinking skills and student learning outcomes. It can be seen that 
applying PBL models can not only improve students' mathematical modeling abilities 
but can also improve critical thinking skills and student learning outcomes. Then the 
results of Pitriani's research that said that learning Realistic Mathematics Education 
(RME) can improve students' mathematical modeling abilities. The equation with 
research is the dependent variable, namely the ability of mathematical modeling. This 
can be information that can improve modeling capabilities 

 

CONCLUSION 

 
Based on the data and discussion, it can be concluded that the improvement of 

mathematical modeling skills in students who are given learning with PBL based on 
scaffolding is higher than students who are taught conventionally and there is an 
interaction effect between applied learning approaches (PBL based on scaffolding and 
conventional) and students' initial mathematical abilities towards increasing 
mathematical modeling abilities. 
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