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Abstract

Th.is'. study is to measure how high is the level of ability to construct mathematical model and the
ability of solvmgdthe contextual problems in mathematics of the secondary school’s students in
Bolaang Mongondow and to measure the contribution of the ability of constructing mathematical
model to the ability of solving the mathematical contextual problems.

This descriptive and correlational study was conducted to the students of a public secondary school in
Bolaang Mongondow during the -ﬁrst semester of the 2013/2014 academic year. The sample consist of
157 students. ‘The data of the ability of constructing mathematical models and the ability for solving
the mathemfltlcal problems were obtained by using the instruments test developed by the researcher.
The_coeﬁictent l’f;hﬂblhty of the instruments of the ability to construct mathematical model and
solving mathematical problems was 0.76 and 0.79 respectively. The technique of analysis was using
correlational and regression analysis.

" The result revealed that the ability of constructing mathematical model as well as solving

mathematical problems of those students is relatively low and both variables are highly related, in this
case the level of the ability of solving contextual mathematical problems which highly influenced by
the ability of constructing mathematical model is 40.08%. Based on the result, the mathematics
teachers+in school are expected to increase the ability of constructing mathematical models and solving
problems of the student. o

*

Keywords: Mathematics, Mathematical Models, The Ability of constructing mathematical model,
Story Problems

1. Introduction

condary school is using spiral approach as it’s basic. As a
demanded to have an adequate knowledge of basic concept in
mathematics. If they do not have such knowledge in mathematics they will find trouble in
doing their higher level of learning. Based on teacher’s experience, as revealed from the
interview made to some of them, they have several problems to present the learning material
to the students, for example they have to deal witf} c_li'fﬁculties .in top-ics involving story
problems to solve. The purpose of learning mathematics in sc.:hool is to give such experience
to students so they can solve the mathematical problems, n which they can built up the
competence and skill to solve the real world problems (Pimta ef al. 2009). For this reason, the

learning mathematics in school not only focused to the knowledge of -theoretical cqncept.but it
is expected that all the acquiring knowledge and competence in mathematics will .be
strengthen student’s skill for application to solve the real world problems. Thus, the learning
mathematics with involve the story pr oblems is very important to study.

the ability of constructing mathematical model is a factor that

g mathematical problems including story problem. He also
structing the model is the effort of formulating the parts of

Learning mathematics in se
consequence, the students are

Mayer (1982) explained that
affects the ability in solvin
proposed (Meyer, 1985) h

- _ Page 91
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ing in the
. v - volving 1M
:;:EI world problem into mathematical terms. The mathematical model i als-oll';cience etc. In
er branch of science, like physics, biology, chemistry, economics, SO¢!

mathematics it is a fast growing study as a part of applied mathematics. )
plems like

Caldwell and Godin (1987) proposed the basic important concepts in solving pro  elated 10
the story problems are transformation and computation. The transformation ;ls is easy to
translate and simplify a contextual problem into a mathematical model whic mputation
understand. The constructed mathematical model will be very helpful in the ©0

Process to find the solution. The other benefit of modeling according to Ke
1983) is for the scientists, the using of mathematical model is very

: : e & and
mathematical language is an easy way to formulate the hypothesis 1n 3 clear

efficient way.

. ; verbal’s
To translate a problem into mathematical expression is require adzq;l:(;ethe ability

comprehension. A verbal ability in math consists of the ability of memorizin g :
of comprehending the mathethtica[ terms that formulated irtl}t’o the problem. The mllstak%;l;
reading or understanding a term can lead into wrong procedure of solving the pro_b i del
verbal ability and the numerical literacy are the basic need to formulate mathematical r;g]:
of a contextual/story problem. To supporting that statement, Santrock (Santrock, 20 ])
proposed that the procedures should be taking by the students to solve a problem are; 1.
Isolate the problem; 2. Develop the strategy for finding the solution; 3. Evaluate all of the
proposed solutions; 4. Checking and redefine the problem and the solution continually. These
suggestions need the ability in modeling the problem so they can isolate and set the range of
the problem, build an effective strategy to find the solution and evaluate them.

There are some steps in constructing mathematical model, as proposed by Meyer (Meyer
1985); Formulation, mathematical manipulation and evaluation. Formulation is how to
translate the story problem into mathematical model, mathematical manipulation is the
technique of analysis and computation and evaluation is the verification of the result of
analysis and computation. Kerr and Maki (1979) also proposed these procedures consist of the
identification of the real world problem; using the symbols and mathematical expression and
using the tool and mathematical technique (algorithm). Identification related to the
understanding of the concept attached within the problem; using the symbol and mathematical
expression related to the construction of mathematical model; the use of tools and
mathematical technique are relate to analysis and computation to solve the problem.

In term of effectiveness for solving the story problem, Santrock (2011) stated that student
should develop the strategy to find the solutions, which are:

1.  Defining the sub goal. This is useful for finding sub solutions as part of finding the
whole solution. In this case the problem is reduced to some of the easier problems.

2. Algorithm. This is a strategy that provides the guarantee to solve the problem. This
comes with the logical procedures to find the possible solutions of the problem. The
algorithm consists of formulas, clues and the test of all alternate solutions. .

3.  Heuristic. This is a strategy that can be seen as the way to solve the problem. Even
though it does not really provide a guarantee to solve the problem, this can ba
helpful for the students to isolate the problem into the right track to find the ri
solution among all of the possible solutions. e right

These Santrock’s suggested strategies are really depends on the ability of comprehendi
problem verbally, numerical and counting skills and constructing the correc ng the

model to find the solution.

t mathematica]
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Based on the nrf;ll:;rgzt?mr 10us study of Santrock, it revealed that the factor of the ability of
cogl?““c“’f'.g 1 thersol o model is an important variable, theoretically, which affect the
{lblllt)’ 0 ": Ay the won Of_‘he mathematical story problem. For this reason, the author is
th_rest :f? f_s l:l ir): tm:t:onlm!)uhon of the ability of constructing the mathematical model to the
ability of :}I:e legv i Ofs‘(:hutlon. of the mathematical story problem. The aims of this study are:
1. How 152 i th e abl!lty of secondary school students in solving mathematical story
pr?t?lems. F e cont‘nbutlon of the ability of constructing mathematical model to the
ability of solving mathematical story problems

2. Research Methodology

This quantlta;l\t’etapproach with descriptive and correlational method of study was conducted
to student: 0 i;: E: hsccondary school in Bolaang Mongondow regency in the academic year of
20131201 d ;V ! d © I:IO pulation of the participants of 627 students. The sample size that
detf:nmnef h?se (:ln t " COh‘f“, formula (Cohen, 1977) were 157 students. The independent
var!able 0 this Stu y is the E.lblllty of constructing the mathematical model and the dependent
variable is the ability of solving the mathematical story problem

The m§trument of this study is using 2 packages of test in the form of multiple choices, as the
following:

o  Test 1 Is to assess the student’s ability of constructing the mathematical model. This
test is aimed to measure the ability of the student in transform the story problem into
symbols or mathematical terms as the effort to simplifying the problem. The
mathema}ncal terms and symbols then expressed into an equation or inequality. This
test consist of 25 set of problems with coefficient reliability of the test 0.661 .

« 'I:est 2 is the test of the ability of solving the mathematical story problem. This test is
aimed to measure the student ability in solving the mathematical story problem
relate to the real world problem. This test consist of 24 set of problems with
reliability coefficient of the test 0.790 .

The datz; analysis of_ this study is use the descriptive statistics and the hypothesis is tested with
correlational analysis with t-test at significance a=0.05 .

3. Results and Discussion

The summarize description of the results is presented in the following table (table-1):

Tabel 1. Summarize of the results of the descriptive data.

Variables | Min Score Max Score Mean Median Modus SD
X 2 13 6,75 7 9 2,99
Y 1 16 8,63 8 7 3,45
Note:

X = The ability of constructing mathematical model.
Y = The ability of solving the mathematical story problem.

SD= Standard of deviation.
Table-1 revealed the highest score result of the test of the ability of constructing mathematical
model is 13 out of 19 and the lowest is 2 out of 19. The mean is 6.75, the median is 7, the
modus is 9 and the standard of deviation 2.99. Based on the average score, it showed that the
ability of the student is relatively low. Moreover, the tf'zble is also revealed the highest score of
the ability of solving the mathematical story pn:oblem is 16 out of 19 and the lowest score is 1.
The mean is 8.63, the median is 8, the modus is 7 and the standard of deviation is 3.45. Based

on that score, it revealed that the ability of solving the mathematical story problem is
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: tive Cor?e
“there is 2 PO ¢ solving the

is which is :
ahr d the abillty een those

relatively low. The result of the test of the hypothe
between the ability of constructing mathematical mod_el an by be s
mathematical story problem” showed that the coefficient of (El(‘)hrr meaningﬁli tl?StO .
variables is 0.6330 so that the degree of determination is 0. Sz;sedcon e ” can.be
coefficient of correlation is using the t-test at sig. o = 0.05. Basec ity g ;
concluded that Ho is rejected and Hi is accepted. Thus there 1S A oy ofsolv!ng
significantly between the ability of constructing mathematicf}l model an ability of constructing
the mathematical story problem. The contribution of the variable of the

the mathematical model to solve the story problem is 40.08%. ; odel is
constructing mathematlc'al t?rllding ?
atical story problem: This e
of the factor that can @ - ¢
ory problem is the abl l‘;y od
It of this studys Caldwel altr;1
the story problem are e

Base on this study, it is known that the ability of
influential factor to the ability of solving the mathem
support Mayer’s directive, Mayer 1982), which stated that one
ability of solving the mathematical problem including the st
constructing mathematical model. In accordance with the resu

Goldin (1987) had explained that the basic concepts of solvipg : od to the translation
transformation and the computation. The concept of transformation is relat

. tit
and simplification of the problem through the construction of mathematical I;l(:f:;: 5%:2: b
easy to understand and to support the computation process to find the solull rﬁc g of
strengthen the students’ ability of constructing mathematical model should becor O odel
the teacher’s priority in learning mathematics in secondary school. The rnathematica -
can be easy to construct if the students have the understanding and the ability to T

comprehensively the given problems.

The result of study of Bemardo (Bernardo, 2005) to 111 of 4’th grade students in Philipines
nsively and understand of the story

concluded that the factor of the ability to read comprehe A e
problems are affect the ability of solving the story problems. Thus in learning mathematics in
school, the teachers should always focus in strengthen the ability of constructing

mathematical model of the students, which can bring the students to be success in their further
learning process, especially with topics that contain the mathematical story problems.

4. The Conclusions and Suggestions

As the conclusion of this study are: 1. The average ability of the students of state secondary
school in Bolaang Mongondow in solving the mathematical story problems is relatively low,
which this can be related to the low ability of constructing mathematical model. 2. The
contribution of the variable of the ability of constructing mathematical model to the ability of

solving mathematical story problems is 49.08%.

Based on the conclusions, it is suggested to the secondary school’s teachers to have more
effort for strengthening the students’ ability in solving mathematical story problems. One of
the effort is involving the students in the exercise to solve the problems related to th I
world applications (the problems in form of story/contextual). For researchers that h e
interest to bring this study in the further are suggested to involve th other
assumptions/predictors so it can be more clearly to identify the factors that o e
difficulties to the secondary school students in solving the mathematical story probl?n‘::e S
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