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Abstract: This research set out to investigate the potential of algebra tiles to aid students' comprehension
of one-variable linear equations. In this study, we will look at the benefits of utilizing algebra tiles with
younger students. The findings demonstrate that algebra tiles may aid students in comprehending how to
formally solve one-variable linear equations. We shall discuss the past reviews from 2014 to 2024 in this
area of teaching and learning linear equation through Algebra with one variable and portray the success
rate.
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I. INTRODUCTION

For the purpose of learning algebraic concepts, algebra tiles are a useful mathematical tool that integrates geometric and
algebraic methods [Shahi, B. B. (2015)]. Use of algebra tiles may aid students in comprehending abstract ideas and
methods of algebraic reasoning. According to Ergene et al. (2021), they also provide pupils with a second opportunity
to answer the algebraic issue. The algebra tiles are rectangular and square in design and stand for variables and integers.
There are three pieces of algebra tiles, each with a distinct size. A tiny square tile symbolises + 1, a medium-sized
rectangle tile represents = x, and a big square tile represents £ x2. One colour is used to denote positive values and
another colour for negative values on the pieces.

=x2 =X .=

Figure 1: Algebra tiles

According to research by ERGENE et al. (2021) and Garzon et al. (2018), algebra tiles are a kind of manipulative
material that may help students better understand algebraic concepts. They have several uses in the classroom,
including as helping students visualise algebraic expressions (both additive and multiplicative), considering
polynomials, and tackling frameworks of straight conditions. These tiles may be easily found and even made in a
classroom with the use of templates, as shown in the present investigation. Basically, they are just a set of rectangles
and squares, where the regions represent different algebraic monomials. According to researchers Garzon and Bautista
(2018).

1.1 Linear Equation of One variable
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importance. Therefore, in order to keep the equation in balance, it is necessary to execute operations on both sides
(Beckmann et al., 2010). As per Corry (2019), conditions are maybe the most fundamental idea in mathematics. A
simple formal assertion might be x+2=5, which claims that a numerical condition on two separate sides is equivalent.
By applying the same operation to both sides of an equation, we may identify the roots, add, divide, and other useful
functions.

Linear conditions with one variable expect understudies to have a strong grasp of algebra. Algebra is defined by
Breggren (2015) as "a subfield of mathematics concerned with the proper control of unique images comprehended as
factors instead of substantial numbers " (instead of raw numerical values).

Beginning algebraic concepts are introduced in seventh grade with linear equations with one variable. According to Cai
et al. (2005), algebra is often described as a crucial 'gatekeeper' in mathematics. Moreover, "a motivation for studying
algebra was the solution of equations" (Saraswati et. al., 2016, Krantz, 2006) is mentioned in Al Khawarizmi's book. It
demonstrates that knowing about linear equations with one variable is crucial for understanding other areas of
mathematics. Unfortunately, Indonesian classroom instruction does not help pupils grasp the idea of solving one-
variable linear equations. According to Jupri (2015), the formal technique for teaching direct conditions with one
variable is the only one that the majority of learning processes are familiar with.

In addition, according to Jupri et al. (2014), one typical blunder while trying to grasp the idea of a linear equation is to
apply mathematical operations. For example, if you want to know what x is in the equation 3x= 5, you may divide 5 by
3. Nevertheless, x= 5 — 3 is a typical entry point for pupils. Students find it challenging to acquire both the conceptual
and practical knowledge necessary to settle straight conditions with one variable (Magruder, 2012). Understudies
making the leap from more tangible to more abstract mathematics typically struggle with linear equations. Students
need education that helps them make the transition from theoretical to practical thinking.

1.2 Manipulatives

The use of manipulatives is one strategy that has been portrayed as a compelling method for supporting understudy
execution (Carbonneau et. al., 2013). It is equally crucial to utilise manipulatives correctly. Using manipulatives
effectively is crucial for ensuring that they contribute to meaningful learning. The best way for children to learn
mathematics is for them to be actively involved in their own education, rather than just sitting passively and listening to
a teacher speak. Teachers may turn their students from spectators to participants in the learning process by including
manipulatives into lessons [Castro, S. (2017)].

As a result, manipulatives can only be useful when used appropriately (Furner & Worrell, 2017). Students need a bridge
between real-world and abstract ideas when they study mathematics. According to Bruins (2014), manipulatives may be
used to establish this link.

II. METHOD
This research involved 10 research papers based on student surveys and experimental results. The total number of
papers searched was 60. The survey-based research was only 34 and out of the 34 and the final net data filtered was 10.
All the filtered and final papers are published in Springer, ScienceDirect, Google scholar journals and having
significant citation iterations also. The purpose of this literature review is to examine how well students in a variety of
studies used algebraic tiles to solve linear equations with one variable.

III. REVIEW SUMMARY
The review summary has been presented to list down the findings and results based on the experimental studies
conducted on a particular number of selected students.

Author & Method used | No of population Findings Results
Year under survey
Larbi, E., & | questionnaire 70 There was less of a disparity in | Students' meaningful and
Okyere, M. | and test maths scores between the | conceptual learning were
(2014) VAN sexes after using the teaching | by 2With the usage of
manipulatives.. fthe ikes. \)
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Morsidi, N. M. | quantitative 27 upon proper use of the tangible | students showed a
H., &Shabhrill, | and manipulative materials, they | significant progress by
M. (2015). qualitative seem to be more beneficial in | using concrete
comprehending mathematical | manipulative materials
ideas..
Saraswati, S., | Design 32 Results showed that students | Algebra tiles provide a
Putri, R. L. 1, | research could successfully solve one- | structured approach for
&Somakim, S. | intervention variable linier equations | students to solve one-
(2016). involving subtraction. To get | variable linear equations.
the value of zero, they used the | Additionally, while
sets of algebra tiles. calculating a linear

equation with a single
variable, it is normal to
make errors. Algebra tiles
might help with this.

Castro, S. | quasi- 31 There was no difference | The result couldn’t give
(2017). experimental reported between students | clear direction of research
quantitative solving  equation  through | due to very small size of
algebraic tiles and students | survey sample.
with text books.
Caylan, B. | both 50 Students perform better while | When  students  work
(2018). quantitative using multiple manipulatives | together to solve problems
andqualitative while learningalgebra using manipulatives, they
methods are engaging in effective
cooperative learning.
Belaynesh, K. | both 223 Found that the students liked | Evidence suggested that
(2019) quantitative the balancing method as it | the balance model teaching
&qualitative develops the conceptual idea | style not only helped
methods of solving linear equation. students  build  strong

conceptual ideas, but it also
fostered an optimal
learning environment.

Mellese, S., | Experimental 114 Only 5 students could change | Students whose lessons
&Kassanew, a word problem to algebraic | used the balance paradigm
B. (2020) equation. showed considerable
improvements in their self-
assurance.
H Yansa et al | Quantitative 30 Misunderstandings among | instructors need to develop
2021 J. Phys.: | method students lead to mistakes while | innovative approaches to
Conf. Ser. trying to determine the general | teaching one-variable
1882 012091 form of a linear equation in | linear equations
one variable.
Rini, D. S. | teacher-as- 36 Students used algebra tiles to | Students' understanding of
(2022). researcher quickly answer the issue using | algebra has been enhanced
methodology one-variable linear equations. by the use of algebra tiles.
The authors of | both 30 Class 7 students outperformed | The algebra tiles were a
this work are | quantitative | in test while using | product of the pupils'
Abdul-Karim, andqualitaﬁ i manipulatives. performance
E i 2
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H., Kasimu, | methods brought about by the
O., Rahaman, strategic  utilisation  of
A. A., instructional resources.
Kanimam, Y.
S., Imoro, M.,
and Dokurugu,
M. E. (2018).
The authors of | Interview 30 The results showed that | The manipulative algebra
this work are | method students utilizing algebra tiles | tiles greatly improved the
Nuiiez-Lopez, did better than the standard | understanding  of  the
J. A., Molina- way.. fundamental concepts of
Garcia, D., algebra.
Gonzalez-
Fernandez, .
L., and
Fernandez-
Suarez, I
(2024).

IV. DISCUSSION

As we have seen that almost all aforementioned summary of research work collectively talking about the positive
results of student’s performance in terms of learning speed and comprehension of direct condition with one variable by
utilizing polynomial math tiles. Larbi 2014 and Morsidi 2015 carried out somewhat similar methodology of intervening
of individual student and conducting mathematics test found significant results as the female students scored equal
marks by using tiles to solve linear equation and Morsidi found the top scorer amongst the participants as 100% which
was very positively reported. Saraswati 2016 used two bathrooms construction model based on straight condition with
one variable and She then inferred that the students submitted the more easier way to solve the issue by utilizing
polynomial math tiles and the time taken with chances of committing mistakes got reduced. Belaynesh 2019 used
balance model tool to improve student’s conceptual understanding of effectively solving mathematical problems
relating to linear equations. The benefit of employing using a balanced model involves the use of physical material,
such as algebra tiles improved the student’s performance and increased their participation also. Abdul Kareem 2023 got
the similar results as of Kablan, 2016. The author solved the problem of algebraic expressions with the help of
secondary school students struggling with basic arithmetic operations. With guidance and teaching the use of AT,
author found that the students developed the conceptual understanding by using colored tiles and reached to the solution
for the equation 2x — 3 = 5 was x = 4. Nufez-Lopez,2024 did experimental study on two groups of secondary students
and the post-test survey reported that 73.30% expressed satisfaction with the use of AT to solve one variable linear
equation whereas only 26% reported the use of manipulatives made them more confusing in complex algebraic
problems. Thus, the research strongly suggested that students would benefit greatly from using algebra tiles, a
manipulative tool, to better understand the subject's foundational concepts.

V. CONCLUSION

Algebraic tiles let pupils represent expressions in algebra and solve one-variable linear equations (Rini 2022). By using
algebra tiles, students may improve their comprehension and proficiency in solving linear equations. The formal
solution of one-variable linear equations using algebra tiles is up to the students and their prior knowledge. In all of the
experiments that were considered, students demonstrated faster knowledge after using algebra tiles to represent the
quantities of an algebraic equation that had been supplied to them. Additionally, algebra tiles may help reduce the
occurrence of typical errors that occur while solving one-variable linear equations. On top of that, they go from a more
casual to a more formal level ofgs@mschension. Algebra tiles augmented with real-world spgg@&eRgmight help students
better grasp solving linear eqyeti 5
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