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Abstract: Although many researches have conducted to help students learn mathematics at school; in fact, it is still a difficult
formulated. In this case, technology is viewed as a promising tool that can help teachers teach mathematics meaningfully in
the classroom. Based on this situation, this article attempts to describe theoretically about why mathematics is still a diff icult
subject to study at school and how technology can help students learn mathematics. Several articles were studies to answer
the two main questions. The results show that students find difficulties because the way of teacher teaches mathematics does
not support them to develop their mathematical thinking. Moreover, mathematics teachers can use technology in the
classroom since it provides many opportunities for learners to develop their understanding by themselves.
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INTRODUCTION
It is common knowledge thatlearningis the part of acquiring information or new insights about a phenomenon.

structures (Fosnot and Dolk, 2002). While most of textbooks commonly referred learning as a change in behavior that is due
to experience (Lachman, 1997; cited in Jan De Houwer et al., 2013), including mathematics. In mathematics, learning is defined
as the process of changing the construction of prior structures which includes knowledge and understanding about what
mathematics essentially is.
Mathematics is a discipline which basically consists of analysis and computation including reasoning.Freudenthal (1968)
stated that mathematics was not the body of mathematical knowledge, but the activity of solving problems and looking for
problems, and, more generally, the activity of organizing matter from reality
based on interpretation of mathematics had also important consequences for how mathematics education was conceptualized
(Van den Heuvel-Panhuizen, 2003). The conceptualization of mathematics depends on how it should be taught in the
classroom.
Several studies have suggested that mathematics should be intensively taught to students through an abstract
formalization. By learning in a formal mathematics, the students may get benefit more from learning mathematics through a
single abstract, symbolic representation than from multiple concrete examples (Kaminski, Sloutsky and Heckler,
2008).However, teaching mathematics abstractly to students does not provide an impression that they will understand about
ll tend to
memorize and use those formal formulas to solve mathematical problems (Nasution&Lukito, 2015).
learning processes in order to clarify how mathematics reasoning is effectively constructed in classrooms (Duit, Goldberg and
a,
many mathematics educators take for granted that mathematics should be taught from concrete to abstract and a series of
wellical reasoning is by integrating technology in teaching mathematics.
Technology has played an important role in the field of education and become a prominent feature of the mathematics
classroom (Power and Blubaugh, 2005). In this case, technology helps students construct their reasoning in order to solve
mathematical problems. Goldenberg (2000) argued that technology has raised the importance of certain ideas, made some
problems and topics more accessible and provided new ways to represent and handle mathe matical information. To help
students learn in such a technological environment, future mathematics teachers need to be well versed in the issues and
application of technology (Powers and Blubaugh, 2005). In this paper, we attempt to explore a theoretical review as a mean to
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Why is mathematics a difficult subject to study?
mathematical reasoning in mathematics classroom?
2.
METHODS
Literature Review
Teaching mathematics
To begin with, Fosnot and Dolk (2002) argued that it is a truism that the purpose of teaching is to help students to learn.
In other words, the purpose of teaching mathematics is to help and to give the students support in learning mathematics in
the classroom. In addition, Van den Heuvel-Panhuizen (2005) pointed out that the goal of teaching mathematics is to let
students have the opportunity to give their own answers in their own words. Apart from these two arguments, although these
two researches areaimed to provide and to facilitate students in studying mathematics, however, there are still many students
who have no interest and are unwilling to learn mathematics at school. As a result, people often question why mathematics is
still difficult for students to study? And what are the obstacles that will appear when students learn mathematics?
To answer the two questions, firstly, the author will argue that the reason for this phenomenon is that the mathematics
teachers actas asupervisorin teaching mathematics to students in cl
are supervised by their teacher, students will feel uncomfortable and show no curiosity to learn mathematics. Moreover,
Lepper and Greene (1975)pointed out that subjects who had been placed under surveillance showed less subsequent interest
studying mathematics. As a result, when the students are not interested in learning mathematics, then it is very difficult for
them to construct and to gain mathematical knowledge.
Secondly, most of mathematics teachers argue that they prefer to teach mathematics in an abstract way instead of a
concrete way. De Bock, Deprez, Van Dooren, Roelens
this argument, the author can say that the difficulties arise because many mathematics teachers still explain it in an abstract
in mathematics education.He made a statistical table which describe mean
standard deviation
transfer test scores. The result of his central research can be seen from the following table.
Table 1.Mean and Standard Deviation (Between Brackets) of Learning and Transfer Test Scores
Condition
AA (N = 23)
AC (N = 30)
CA (N = 28)
CC (N = 24)

Mean (standard deviation) test scores
(Max = 24)
Learning test
Transfer test
17.1 (3.9)
18.1 (3.8)
15.3 (3.5)
17.4 (4.2)
18.5 (2.9)
12.0 (4.3)
18.3 (3.5)
20.2 (2.4)

From the table, it can be seen that the mean and standard deviation (between brackets) decreased significantly from
18.5 (2.9) to 12.0 (4.3) within 28 participants when an educator teaches from the concrete to the abstract. In contrast, mean
and standard deviation increased from 15.3 (3.5) to 17.4 (4.2) within 30 participants if the condition of learning was from the
abstract to the concrete. The statistical table shows clearly that teaching mathematics to students in a concrete way is bett er
than the abstract teaching. Based on the statistical data, the author may argue that the abstract teaching and learning process
of teachers will be an obstacle for students to construct mathematical knowledge and concepts.
Thirdly,motivation is one of the foremost problems in education (Ames, 1990). In mathematics perspective,The Math,
itself is not a simple subject to study and it is,indeed, a complicated knowledge for students. As Linderholm (1971) pointed out
that mathematics is made complicated. For instance,May (1976) stated that mathematics usually consists of finding constant
solutions and then conducting an analysis to determine their stability with respect to small disturbances.In mathe matical
practices, students must follow the mathematical algorithms in finding out a solution of a mathematical problem, such as in
-

Understanding the problem
Devising a plan
Carrying out the plan
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- Looking back
Based on this phenomenon, the au
interest and motivation. Therefore, if the students have lost their interest, then it is very difficult to motivate the stude nts to
study mathematics.
The last major problem is the uninteresting and non-creative learning environment in mathematics class.Fosnot and
Dolk (2002) argued that most students in mathematics classrooms did not see mathematics as a creative subject, but instead
as something to be explained by their teacher, a practiced and applied. This situation visualizes that the teachers, in this case,do
not have sufficient knowledge to design an interesting and interactive mathematics teaching and learning process in the
classroom.
Challenges in solutions
To solve the problems, solutions are definitely needed to help the students deal with the difficulties in learning
mathematics. To overcome this, the author realizes that it is not easy to carry out all the solutions and there are several
obstacles that will appear. For instance, Gravemeijer (2004) proposed that in doing the solutions in classroom, we may hook
-mathematical norms as
proposed by Cobb and Yackel (1996).On the one hand, the didactical contract, in this case, can be interpreted as an implicit
agreement between teacher and students about the rules of the teaching and learning process (Gravemeijer, 2004). On the
other hand, social norms and socio-mathematical norms are considered as the classroom norms or activities that are related
to mathematics. Moreover, Cobb and Yackel (1996) proposed the examples of such norms are:
What counts as a mathematical problem
What counts as a mathematical solution
What counts as a different solution
What counts as a more sophisticated solution
These three elements, didactical contract, social norms and socio-mathematical norms, are the basic situations and are
intertwined each other. It must be taken into consideration that by establishing these norms, the teachers provide the students
with criteria for judging arguments and solutions (Cobb and Yackel, 1996).Meanwhile, if the teachers have created those
criteria in mathematical learning for students, then the teachers have built the sense of mathematics. As Cobb and Yackel
(1996) emphasized that by establishing the socio-mathematical norms in the classroom, the teacher defines what mathematics
is. To deal with this, the author suggests that teachers should create these three elements at the beginning of their teaching
and learning process.
and interactive teaching and learning process. As Sessoms (2008) proposed that when teachers are prepared with a sense of
mathematics, they will be able to create an interactive learning environment. Furthermore,in creating an interesting and
interactive teaching and learning process, the teachers can use the development of technology. Teachers can design a
mathematics teaching and learning process which let the students explore a mathematical topic by themselves.
Technology inscientific environment and mathematics education
In this digital era, it seems that there is a close relationship between future images and attitudes towards science and
technology (Schreiner, Henriksen and Hansen 2005). This statement indicates that the development of technology has taken
part not only in the field of education, but also in our scientific environment. Moreover, Hicks and Holden (1995) argued that
people who are optimistic about the future also tend to be positive about the role of science and technology in society and
about scientific and technological development. The significant increase of using technology does not only take lace in the
scientific environment, but it also shows a substantial growth in mathematics education.
As a result, for recent years, the use of technology is getting popular and interesting among educators who teach in the
classroom. According to The National Center for Education Statistics (1999), the percentage of public high school classrooms
having access to the Internet jumped from 49% in 1994 to 94% in 1998. This indicates that teachers have already develo ped
the technology to online applications,
knowledge acquisition of distribution, Cabri that is used to explain geometric theories, Maple, SPSS, Geogebra and other
educational software. Thus, the variety of technologies is very helpful for teachers to support students in learning mathematics
and to explain the topics in a concrete way by sing an appropriate technology, instead of explaining them in a traditional wa y
or an explanatory approach. Clyde and Delohery (2005) argued that the variety of technologies provides many worthwhile
opportunities to support students in learning. Furthermore, what can the mathematics teachers do to provide opportunities
for learners to explore further information by themselves?
It is a truism that technology provides many options which can let learners explore and even compare different things.
Bakker and Gravemeijer (2004), for example, pointed out that students could use different computer options to compare two
different lamp brands in minitool 1.In addition, the technological learning environment also provides learners with many
possibilities to enhance their mathematical knowledge by themselves. For instance, the research of Bakker and Gravemeijer
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(2004) yields a conclusion that by using different computer options in minitool 1, students could sort data and split the dat a by
themselves. The author suggests that in order to make the teaching and learning process more interesting and inte ractive
teachers can design a mathematical learning by using technology. Indeed, the figure of a teacher is needed as Fosnot and Dolk
(2002) emphasized that the teacher is the main actor who can guide and help them develop their big ideas in the teaching and
learning process.
Based on the arguments and examples which have been proposed before, the author argues that technology will be a
good media and partner for mathematics teachers in the future. It can be an alternative way for teachers to teach mathematics
to students. In this case, to help students learn in such a technological environment, future mathematics teachers need to be
well versed in the issues and application of technology (Powers and Blubaugh, 2005).
3.

RESULT AND DISCUSSION
It has been argued that although many researches havebeen conducted in mathematics education to increase and to

Hence, there are four possible reasons for this phenomenon.
1.The fact that the mathematics teachers act as supervisor in teaching students in class.
This fact states that if teachers monitor the students, it will make the students have less interest to study mathematics.
2.The way teachers explain it is still so abstract since most of the mathematics educators argue that they prefer to teach
mathematics in an abstract way instead of a concrete way.
3.
It has beenargued that it is very difficult for mathematics teachers to motivate students to learn mathematics, since
mathematics, itself, is not a simple subject to study.
4.The uninteresting and non-creative learning environment in mathematics class.
The author considers that to find out the solutions of those problems in mathematics edu cation is not an easy task to
do. There are three main obstacles,such as:
1.Didactical contract in mathematics class.
2.Social norms
3.Socio-mathematical norms
These criteria are very important for the intellectual autonomy of the students (Gravemeijer, 2004). E ventually, with
these three aspects in mind, a mathematics teacher needs to create an interesting and interactive learning environment in the
mathematics teachers to apply the use of technology in teaching and learning process.
It is a truism that technology provides many opportunities for learners to develop their understanding by themselves.
In the mathematics classroom, technology helps students construct their ideas and solve mathematical problems.Moreover,
technology provides many options which can let learners explore and even compare different things.
4.

CONCLUSION
This indicates that technology can help mathematics teachers in teaching mathematics in the classroom. Additionally, the
author argues that technology will be a suitable friend or media for mathematics teachers in the future andit can be a way to
f helping and supporting
students in a technological learning environment, mathematics teachers in the future need to be well prepared so that they
can design an interesting and interactive mathematical learning situation for students to study.
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