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Abstract

This study is entitled “Analysis of errors made by learner’s in simplifying
algebraic expression at secondary level”. The main aims of the study were to
analyze the common errors made by learners simplifying algebraic expressions, to
determine learners’ errors in simplifying algebraic expressions at grade 9 and to find
out the reasons why learners at grade 9 make errors in simplifying algebraic
expressions. This is quantitative and descriptive survey design research. The sample
of this study consisted of 100 students of Ramkot Secondary School and Rupa Jyoti
Secondary School, studying at grade IX.

The paper pencil test paper was prepared with the help of an authentic book of
grade IX. After that, the test was administered to the sample of students by the
researcher. After the test was administered in the selected sample in-depth interview
was taken with students to find out the causes of error.

The study revealed that students had committed several errors in solving the
word problems in algebra. The study showed that the maximum error was committed
in misapplications of rules and misinterpretation of symbolic notation (15.9%) and
Sign error (6.4%). Besides, invalid distribution of brackets, conjoin error, substituting
letter by number and lack of basic conceptual knowledge in algebra and language
problems. There were many factors such as a lack of understanding on verbal
problems and basic conceptual knowledge in algebra, language problems, less
practice in word problems, the attitude of students towards algebra, teacher's
qualification and performance, lack of practice, mixed-up rules, etc were responsible

causes of errors made.
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Chapter |
Introduction
Background of the Study

Algebra is an influential mathematics topic in a school curriculum. It is
applied in all current branches of mathematics as well as in Science. Algebra is a
method of thinking and presents the position that thought, thinking processes and the
ability to appreciate mental a spiritual accomplishment is looked upon today as the
rightful possession of every individual. Maclntyre (2005) asserts that the success in
mathematics substantially hinges on algebraic notions in support of this fact.
According to Mensah (2006), algebra makes up a significant chunk of the final matric
examination in mathematics. In a similar vein, Christmas and Fay (1990) noted that
all fields of mathematics use the basic concepts of algebra to explain and represent a
variety of occurrences. All of these perspectives highlight the crucial role that algebra
plays in the dissemination and study of mathematics.

The branch of mathematics that deals with general statement of relation,
utilizing letters and symbols to represent specific set of numbers, values, vector etc is
called algebra. Algebra is a branch of mathematics that uses numbers and letters that
represent numbers (Merriam- Webster, 1828). The history of algebra began in ancient
Egypt and Babylon, where people learned to solve linear and quadric equation as well
as indeterminate equations such as x>+y?=z2, where by several unknown variables are
involved. The word algebra is derived from the Arabic word Al-Jaber and this comes
from the treatise written in the year 830 by medieval Persian mathematician.

Algebra is a barrier for students in school despite playing a crucial part in the
learning and development of fundamental mathematics concepts. According to Booth
(1988), learning algebra can be confusing for students. Bell (1995) believes that
algebra is a common area where students struggle. Understanding mathematical ideas
is a challenge for many students. Learners are unable to manipulate algebraic
concepts in accordance with conventional guidelines, processes, or methods. This in
turn has an impact on their math performance because mastery of algebraic ideas is
crucial for success in this subject (Mamba, 2012). The difficulties faced by students
are so great that some of them choose to drop out of school or, if they want to stay in
school, struggle to advance their education (Wellmann, 2008). Kinney and Purdy

(1952: 59) claim that “Algebra has acquired a reputation among teachers, pupils and



parents alike, as one of the most difficult and 2 troublesome courses in the secondary
curriculum.” Kilpatrick and Izsac (2008), in the same line, also regarded algebra as an
evil force wreaking havoc across the land and also as a source of difficulty and
failure. Reeve (1936) in the America’s National Council of Teachers of Mathematics
(NCTM, 1936) eleventh yearbook went to an extent of learning difficulties of algebra
for students may directly be related to teacher’s mathematical knowledge, use of
materials, classroom practices, pre-knowledge of student, learning environment , lack
of understanding basic concept of the variable in different context , transition from
arithmetic to algebra , unable to understanding about the mathematical terminology
and poor vocabulary and so on . this study will focus on student’s difficulties in
simplifying algebraic expressions at grade 9 level. Egodawatte (2011) carried out the
students’ difficulties comes from misunderstanding and misconception of variables,
operation, symbol, expressions notation etc. This different types of misunderstanding
and misconception students get difficulties to simplify algebraic expression. Algebra
is a buzzword in the landmark of mathematics education. Mathematics is recognized
as the "science of patterns" and according to Sawyer "Mathematics is the
classification and the study of all possible patterns™. And the pattern is the heart of
algebra. It shows the unparalleled role of algebra in mathematics. Algebra exists as a
fundamental field of modern mathematics. Almost all the development in the field of
mathematics is due to the algebraic treatment of the existing structure. It is known

from history that algebra ultimately from generalized arithmetic (Acharya, 2017).

In general, why do the students have difficulties in learning algebra? Students
struggle to reach procedural and conceptual proficiency in algebra due to a poor
understanding of whole numbers, fractions, decimals, and percentages. Additionally,
students lack understanding of fundamental algebra concepts such as negativity,
variables, equality, and the equal sign. Learning difficulties and errors in mathematics
are directly related to the achievement of students in mathematics which is a great
challenge to mathematics teachers. Errors in learning algebra for students may
directly be related to the teacher's mathematical knowledge, use of materials,
classroom practices and school management, pre-knowledge of students, family

education, learning environment, and intellectual capacity.

From the above discussion, it seems that more students have been facing

number of difficulties in simplifying algebraic expression at grade 1X levels. So,



Researcher to find out the students’ error in simplifying algebraic expression with the
propose of explaining some causes of error in simplifying algebraic expression in

grade IX levels.
Statement of the Problems

Errors made by learners result in subpar performance in any topic. The
majority of these mistakes in mathematics are attributable to weak algebraic abilities.
Even worse, algebraic ideas are used to develop practically all mathematical
disciplines. As a result, it's important to understand the typical mistakes that algebra
students make as well as the reasons why they make them. According to the
researcher, one method of doing this is by looking at the mistakes that students make
when they try to simplify algebra. The recognition of these faults can assist educators
in developing more effective strategies for reducing common errors in algebra as well
as in many other fields of mathematics. Hence, the intention of this study is to identify
and analyze the common errors among 100(40+60) Grade 1X learners from two public
secondary schools from Kaski district, Rupa Rular Municipality and find out the root
causes of these errors. The objective, after identifying the errors, will come up with

better instructional practices for learning algebra.
Objectives of the Study

e To determine and analyze the common errors made by learners simplifying
algebraic expressions.
e To find out the reasons why learners at grade 1X make errors in simplifying

algebraic expressions.
Research Questions

e What errors do students make in simplifying algebraic expressions?
e \What are the possible reasons that lead learners to make errors in simplifying

algebraic expressions?
Justification of the Study

Learning mathematics starts from when we being to learn how to count. Then,
we use mathematics in our everyday lives, sometimes without even realizing. For
many years’ teachers have been seeking answer of why students have made errors to

solve the algebraic expression and what they can do to help them to develop



mathematically correct conceptions. In order to provide learning experiences students,
have to develop the understanding of importance of algebra. The students in Grade 9
are the main focus of this investigation. It made an effort to solve the algebra-related
issues that students experience. It was designed to help students comprehend
mathematics by pointing out their mistakes when trying to simplify algebraic

formulas. It examined the prevalence of algebraic errors and their root causes.

Algebra is the subject that has the most impact on the development of the
majority of mathematical concepts, so learners need assistance in understanding it in
order to modify their attitudes about mathematics. The results of this study are
intended to inform instructors, curriculum planners and developers, textbook authors,
and other stakeholders about the common algebraic errors in the hope that they will be
able to identify strategies for either reducing or eliminating these algebraic errors. As

a result, students' mathematics performance would be enhanced.
Delimitation of the Study
The study limited in the following boundaries:

e The study conducted on two public schools of Rupa Rural Municipality of
Kaski district in Gandaki Province.

e The data collection tools of the study generated through the achievement test
and interview guidelines.

e This study delimited to 100 students on achievement test and 10 students and
the mathematics teachers were selected for interview guidelines.

e The study delimited to find and analyze the error made by learners to solve

algebraic expression of grade 1X levels.
Operational Definition of Related Terms

Algebra. Algebra is a branch of mathematics that involves solving equations

and inequalities to find an unknown quantity.

Variable. The unknown quantity of an algebraic equation is usually
represented by a letter, called a variable. It is the use of variables that makes algebra
distinct from regular arithmetic. The techniques used to find the value or ranges of

values of the variable(s) are useful in higher levels of mathematics.



Simplifying an algebraic expression. Simplification of an algebraic
expression can be defined as the process of writing an expression in the most efficient
and compact form without affecting the value of the original expression. The process
entails collecting like terms, which implies, adding or subtracting terms in an

expression.

Error. The error in solving a mathematical problem is a deviation from the
accuracy or rules in solving math problems. This study discusses students' errors in
derived algebra material. Errors were analyzed based on students' errors in solving
process and interview responds. Errors are diversifying in to four type those are
misapplication of rules, conjoining terms, distributive property, misinterpretation of

algebraic notation.

Common Error. Errors likes lack of understanding of the equality sign,
Incorrect use of inverse operations, including mistakes with sign, conceptual

misunderstanding etc are in common error

Misinterpretation. Students are make misinterpretations of terms with
invisible coefficients. For example, Students will assume that 0 is in the coefficient of

terms with invisible coefficients as there are no numbers before the letters.

Error analysis. Error analysis will be the systematic study and analysis of the

error committed by the students.

Misapplication of rules. Students misuse previously learnt procedures and
rules in situations where they are not appropriate. For example, when asked to
simplify the expression 6n + n, instead of giving 7n as the answer be 6n? as their
solution. Students multiplied the terms instead of adding. In this case, it shows
learners failed to differentiate n+ n from nx n. This confusion comes about as students

try to construct knowledge.

Conjoining terms. Learners made this type of error due to a lack of
understanding of the concept of algebraic expression. Learners ignored letters and
concentrated on numeric values. They then just added letters in their answers. They

also added coefficients and constants and put a letter at the end.

Misinterpretation of algebraic notation. Learners misinterpret the symbolic

notation when the ‘invisible’ coefficient of 1 appears in an expression



Conceptual understanding. Conceptual understanding is when a student is
able to comprehend mathematical concepts, operations and relation. It is the
interrelationship between the basic elements to the larger structure that enables them
to function together. Conceptual understanding refers to an integrated and functional
grasp of mathematical ideas. Students with conceptual understanding know more than
isolated facts and methods.



Chapter 11
Literature Review

A literature review is a written summary of journal article, books and other
document that describes the past and current state of information related to the topic
of research study. Algebra in particular has been the subject of several studies on both
the teaching and learning of mathematics. Numerous investigations have produced
various ideas regarding algebra. They highlight the fact that many students have
simplistic theories, preconceived notions, or prejudices that obstruct their
understanding of mathematics and cause them to make mistakes when trying to solve
issues. This chapter reviews relevant material in an effort to lay the groundwork and
ground theory for a systematic investigation of the algebraic errors that students

make.
Review of Empirical Literature

Algebra is a branch of mathematics that uses letters and other symbols to
describe numbers and situations, according to the Oxford Dictionary of 2003.
Students typically lack algebraic understanding. As a result, they are unable to
recognize algebra's potential. They lack the knowledge necessary to effectively
employ mathematics in a variety of contexts. According to Booth (1988), algebra is a

subject that frequently causes perplexity for students (Bell, 1995).

The difficulty with algebra is that the majority of students struggle to grasp its
fundamental ideas. Students struggle in mathematics once they don't grasp the
fundamentals of algebra. Among these essential components is algebraic expression
simplification. Letters, as well as both operation and direction signs, are employed in
the generalized form of arithmetic known as algebra. According to Foster (2007), the
usage of letters and signs makes it abstract and challenging. This is due to the fact that
algebraic concepts are based on abstract notions rather of actual facts or events.

Radatz (1979) distinguished between systematic and unsystematic errors as
the two primary categories of errors. The typical mistakes committed over a
prolonged period of time by learners are systematic errors. “They are recurring
erroneous responses methodically constructed and produced beyond space and time”,
(Mamba, 2012: 19). Riccomini (2005)’s views, these errors are symptomatic of a

defective cause of thinking. There is misapplication of rules caused by learners’



failure to grasp concepts or rules. Drews (2005) observed that these systematic errors
are not only produced by children needing assistance but also able students make
incorrect generalizations. Unsystematic errors, as suggested by Riccomini (2005), are
non-persistent incorrect responses which learners can easily correct themselves
without much intervention from the teacher. They are just random and have no
evidence of recurring. Kousathana and Tsaparlis (2002) are of the opinion that these
errors could be a result of overloading the working memory, hastiness or recklessness.
In their view, learners should be able to correct these errors if given another chance.

Kuchmann (1981) also carried out a study on the 13 to 14 year olds on their
errors and misconceptions in algebra. Kuchmann’s (1981) study deduced that learners
had difficulties in coping with algebraic letters as unknowns or generalized numbers.
The study also identified conjoining of terms as one of the most prevalent errors in

algebra.

On the other hand, Aremu (1998) explained that; when pupils express lack of
interest in the subject, it affects the way they react or listen to the teacher. And when
many of the pupils believe that they cannot pass, the teacher is affected. This is
because of the negative response from the pupils, he/she as well is already being
confronted by many factors (e.g. low income, low status in a society, large teacher-
pupils’ ratio) and so on. These may cause him or her to resorts to the easiest way of
dissemination knowledge that is ‘chalk and talk’ without the use of instructional
materials. He may not also bother to vary his teaching styles to suit individuals:

therefore, the cycle goes on.

By supporting above views, Marahatta (2002) studied on “a study on
computational errors on fraction by grade VI student in Chitwan district”. The
descriptive survey method was adopted to find the error of the students on solving

mathematical problems of fraction.

Li (2006) noted that mistakes made by students are signs of misunderstanding.
According to Muzangwa, Chifamba, and Donald (2012) as well as Donald (2007), an
error is a mistake, blunder, miscalculation, or misjudgement. Errors may be the
consequence of forgetting, misunderstanding, or a lack of knowledge of important
topics. According to Lopez-Valero Fernandez and Clarkson (2008), it is normal for
learners to make mistakes and/or errors. According to Mbewe (2013), these mistakes



made by students are crucial in letting teachers know what phases their students are in
as well as where more instruction or research is needed. They help teachers provide

constructive criticism to students.

The majority of pupils in Grades 8 and 9 do have trouble understanding the
concepts and techniques of algebra, according to Greens and Rubenstain (2008). The
majority of students stop studying mathematics at higher levels for this reason. If
students don't stop learning and the misconceptions aren't cleared up, they continue to
make blunders even in universities (Gunawardena, 2011). In an effort to pinpoint the
causes of algebraic mistakes and misunderstandings, this researcher looked into these
issues. The four primary areas of algebra—variables, algebraic expressions,
equations, and word problems—were checked for errors and misconceptions. The
results showed that learners had widespread misconceptions, most of which were

related to algebraic expressions.

A study entitled "An error analysis in solving algebraic problems of six five
students” was conducted by Sharma (2009). The goal of this study was to identify
students' mistakes in addressing problems involving simplification and algebraic
equations as well as to compare their mistakes in terms of knowledge, skill,
application, and problem-solving simplification. This study used a descriptive design
and was qualitative in nature. All 30 of the grade VI pupils from Surkhet's Janata
Primary School served as the study's sample. The primary method used for this study
was interview schedules. Major findings included that 75% of errors happened during
the comprehension and transmission stage, 12% happened during the process skill
stage, 5% happened during the encoding stage, 8% happened because students were
careless, and 40%, 34%, and 26% happened during the knowledge level, skill and
application level, and problem-solving level, respectively. The study comes to the
conclusion that students do poorly in the areas of simplification and equations in

terms of knowledge, skill, application, and problem-solving.

Also, Aryal (2017) studied on "Influence of Symbols on Basic Level Students
in Solving Algebraic Problem." The objectives of this research were to explore the
symbol sense of basic level students in algebra and to identify the students' error in an
operating algebraic problem. This study was used mixed method research design.
Assessment test and interview schedule were used as tools of the study. The major

finding of this study that errors made with these types of symbols can be traced back



10

to misconception in arithmetic. The equal sign has different meanings for students and
is not often interpreted to match anticipation, students sometime created new ways of
accomplishing their goals that did not follow mathematical rules and student made
errors students often worked within one representation type without making
connection to any other type. Students often struggle to understand how a symbol
could be used to help make sense of symbolic representation of problem. From these
reviews of literatures, it is concluded that most of the students makes errors in the area
of knowledge and skill levels. Students develop difficulties misunderstanding of
variables, bad algebraic thinking and misuse of algebraic relation as well as procedure

about algebra.

Shah (2019) studied "Students errors in solving math word problems analysis
from the schematic model”. The study's major goal was to identify the mistakes made
by the students and evaluate the root causes of each mistake at a fundamental level
using the Schematic model. The sequential explanatory mixed approach was used to
create the study's design. For quantitative data, an achievement exam was employed,
and for qualitative data, an interview. 398 children from community and private
schools in the Kathmandu district were chosen as the study's sample. This survey
found that 3398 errors were produced by pupils, with 1727 errors made by boys and
1671 errors made by girls. The main reasons for dosage errors included a lack of basic
concepts, carelessness, a lack of conceptual learning, a lack of desire, exam-focused

instruction, and a lack of practice with algebraic word problems.

Chaudhry(2022) conducted research entitled “Student’s error in learning
algebra at basic level.” The main objectives of this study ere to find out the student’s
errors in learning algebra at basic level and to explore the strategies that reduce errors
in learning algebra at basic level, Research based phenomenology research designed
used to collect data. The study conducted on Shree Durga Secondary School,
Shailung-4, DOlakha with 82 participants for achievement test and 10 purposive
students for Focus Group Discussion and 2 teachers for interview. He concluded that
37% of the error were due to misapplication of rules, 22% due to misuse of
distributive property, 16% due to conjoin error, 10% due to substituting letters with
numeric value, 9% due to sign error and 6 % due to misinterpretation of symbolic
notation. According to the teachers 66% of students had no basic knowledge of

algebra at basic level in school. The causes behind the error were based on classroom
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management, size of class, technical problems on test, teacher training, teaching
method, motivation, punishment and reward, ignore education, parent consciousness,
occupation, anxiety, practice, quality, language problems etc were categorized into 4
factors such as School related factors, Family related factors and students related

factors.

A significant arithmetic-algebra divide among learners persists as a root
source of learning challenges, as noted by Seng (2010). Learners who have a strong
foundation in mathematics are less likely to struggle with algebra. This is so because

arithmetic knowledge is the cornerstone upon which algebraic knowledge is built.
Research Gap

Teacher should aware that how they can make their classroom very fruitful
and learning algebra become a meaningful which avoids the rote learning and

student’s errors solving algebraic problems.

Many researchers have conducted the research on the topic analysis of errors
made by learner’s in simplifying algebraic expression at secondary level but they
were based on different factors such as misconception in algebra and sign error,
miscalculation and blunder misjudge etc. There is misapplication of rules caused by

learners’ failure to grasp concepts or rules, Riccomini (2005).

Aryal (2017) studied on "Influence of Symbols on Basic Level Students in
Solving Algebraic Problem.” The major finding of this study that errors made with
these types of symbols can be traced back to misconception in arithmetic. And this
research is mixed method design but | studied on quantitative research as well as
qualitative research design especially based on survey, this study focused difficulties
related to algebra (grade 1X) Students. So, this study is differing from Aryal.

This studies fulfilled the gap by analyzing the six types of errors as the
common errors made by learners in simplifying algebraic expressions. These errors
include misapplication of rules and mis interpretation of symbolic notation, wrong use
of sign, misuse of distributive property, substitute letter with value, conjoining error

and Misunderstanding the was the most common error in this study.
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Review of Theoretical Literature

These errors, as suggested by Olivier (1989), are the inevitable ou