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Abstract 

This article presents findings of a study on algebraic fractions in South Africa, Eastern Cape Province. The 

study analyses selected grade 10 learners' performances in algebraic fractions and explore the mistakes made by 

these learners.  The subjects of this study consisted of 136 grade 10 high school mathematics learners from the 

Eastern Cape province of South Africa.  They wrote a test on algebraic fractions made up of twelve questions. 

The study used four cognitive levels demand assessment tasks suggested in the TIMSS study (1999).  The test 

consisted of two knowledge questions, four routine procedural questions, four complex procedural questions, 

and two problem-solving questions. In data analysis, descriptor code keys were used. When the learners' overall 

performances were considered for all twelve questions, the results showed that learners‟ conceptual 

understanding of simplifying algebraic fractions was severely flawed. The results of the study showed that 

conceptual, mathematical language, procedural and application errors hinder learners' appropriate understanding 

as well as the application of algebraic fractions. Notable among the four errors were conceptual and procedural 

errors that seemed to permeate attempts that learners made to simplify algebraic fractions. It was concluded that 

identification of errors and efforts made by teachers to minimize misconceptions that learners display when 

simplifying algebraic fraction could have a positive influence on their performance. 

________________________________________________________________________________________ 
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INTRODUCTION  

Mathematical concepts such as algebraic fractions are 

quotients of two algebraic expressions (Petit, Laird, 

Marsden & Ebby, 2016). Calculations of these 

algebraic fractions usually involve co-ordination of 

other mathematical concepts such as an equation, 

factorization, division, and exponents at the grade 10 

level. The challenge for most teachers is to 

acknowledge the essential reality that understanding 

of algebraic fraction concepts frames a critical base 

for mathematics learning and the need to adopt this as 

a foundation for teaching mathematics to learners 

(Fennell, 2007). 

 

Welder (2012) explains that to understand something 

means to assimilate it into an appropriate schema 

(cognitive structure). The assimilation of information 

or ideas into an inappropriate schema makes 

assimilation of later ideas more difficult and, in some 

cases, even impossible (Van de Walle, Karp & Bay – 

Williams, 2013).  

 

Welder (2012) cites another obstruction to 

understanding: the belief that one already understands 

fully. Learners are very often unaware that they have 

misconstrued a concept until they have to put it into 

practice. Often, when a teacher gives a class several 

similar problems for the learners to do, it is only then 

that the teacher finds out that a number of learners 

cannot solve them. Those learners thought that they 

had understood but, instead, all they retained was just 

a collection of memorized rules and facts (Naseer & 

Hassan; 2014). According to Li (2006) and Luneta 

(2008), learner errors are symptoms of misconstrued 

concepts. 

 

Kieran (2014) refer to misconceptions as the ideas 

that learners have about any phenomena that are 

inconsistent with scientific conceptions. Drews 

(2008:18) defines „misconception‟ as a 

misapplication of a rule, an over- or under- 

generalization and they are obstinate to cure. 

Learners tend to be attached to their misconceptions 

because they actively constructed them, and they give 

them smart solutions (Li, 2006). Research on 

misconceptions suggests that strategies such as 

repeating a lesson to emphasize a point do not help 

learners who have acquired an alternative conception 

or misconceived concepts in mathematics (Ada & 

Kurtulus, 2010; Idris, 2011). 

 

Generally, misconceptions manifest through errors 

(Luneta, 2008). Luneta and Makonye (2010:35) 

define „errors‟ as a mistake, slip, blunder or 

inaccuracy and deviation from accuracy.  Errors are 

also said to be indicators or symptoms of some 

misconceptions. Swan (2001:150) also asserts that 

errors could be the result of “careless or 

misinterpretation of symbols or text”. These 

definitions infer that most errors are a sign of 

misconceptions and these misconceptions are strong 

ideas that the learner should have comprehended 

(Luneta, 2013). Thus, diagnosing and breaking down 

learners' work basically has turned into a fundamental 

action for teachers since error analysis frequently 
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uncovers misconceptions learners have (Bush and 

Karp, 2013; Idris, 2011; Luneta and Makonye, 2010). 

 

Background to the Study 

This study was compelled by the author‟s 

experiences of teaching mathematics for manyyears.  

As grade 12 mathematics examination markers we 

noticed some of the difficulties learners had with 

mathematical concepts such as simplification of 

algebraic fractions. The algebraic fraction concept is 

an integral part of both General Education and 

Training (GET) and Further Education and Training 

(FET) band curricula. The Curriculum and 

Assessment Policy (CAPS) for mathematics 

emphasizes that learners should be able to simplify 

algebraic fractions with confidence (2013:10), yet 

algebraic fractions are one of the most challenging 

concepts for learners to grasp (Kaplan, 2007). It is 

essential to note also that knowledge of algebraic 

fractions helps with simplifying and solving 

mathematical tasks in topics such as functions, 

calculus, trigonometry, financial mathematics and 

others (Fennell, 2007). Essentially it means good 

knowledge of algebraic fractions is crucial for 

success in mathematics education (Brown & Quinn, 

2006). 

 

Statement of the Problem 
It is hoped that the results of the study could be used 

to assist teachers to address learners‟ errors and 

misconceptions on algebraic fractions and probably 

provide appropriate instructional approaches to 

address the errors. The Department of Basic 

Education‟s National Diagnostic Report (2013:136) 

points out a concern that the matriculants‟ 

performance is quite dismal when it comes to 

simplification of algebraic fractions. The chief 

examiners‟ reports in both mathematics first and 

second papers also outlined that matriculants 

consistently have difficulties with simplifying 

fractions, algebraic fractions and solving equations 

(DBE, 2013). According to the National Diagnostic 

Report (DBE, 2013), although algebra and equations 

cover 30% in both grade 10 and 11, and 17% of the 

grade 12 curricula, learners find simplifying algebraic 

fractions difficult. The report adds that many of the 

candidates were "discredited" because of their 

inability to simplify algebraic fractions. Kaplan 

(2007) also asserts that learners find simplifying 

algebraic fractions difficult to learn probably because 

it demands an understanding of other concepts such 

as an exponent, factorization, and division. For 

instance, a grade 10 learner answered: 

  

 
Fig 1: Example of possible misconception.  

Source: Author 

 

The learner (21) expressed the numerator as 

 and wrongly factorized  as the 

common factor from both the numerator and the 

denominator. The principle of factorization with 

algebraic fractions applies when there is an operation 

sign plus or minus in the expression. This is a 

practice-based reason for the study. The results of the 

study can be used to assist teachers to address 

learners‟ misconceptions and errors in algebraic 

fractions and provide instructional approaches to 

address mathematical errors. 

 

This and many other related errors were found to be 

common in examination scripts, test papers, and 

classwork.  It is for this reason that I embarked on 

this study to understand the root causes of the 

problem and how best they could be addressed. These 

errors and misconceptions motivated this study to 

identify and categorize errors which are a result of 

misconceptions formed when learners‟ study tasks 

involve algebraic fractions. It is my expectation that 

such an inquiry will contribute to the effective 

teaching and learning of algebraic fractions at 

secondary schools. 

 

Purpose of the Study 

The purpose of the study was to explore learners‟ 

ideas when simplifying algebraic fractions and to 

help learners to improve their performance in 

simplifying algebraic fractions by suggesting to 

teachers possible ways to minimize errors and 

misconceptions. The first objective of the study was 

to investigate learners‟ errors and misconceptions 

using a mathematics task on algebraic fractions 

taking into consideration the four cognitive levels, 

thus the knowledge; routine procedure; complex 

procedure and problem-solving demanding questions. 

The second objective was to identify and categorize 
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errors as a result of learners‟ misconceptions. The 

study used the following research questions: 

1. What are the misconceptions that learners display 

through the errors they make When solving 

algebraic fractions? 

2.  What are the categories of errors that learners 

display when solving algebraic fractions? 

 

The Significance of the Study 

The report resulting from this research on 

mathematical misconceptions will be useful in 

devising approaches that will help with the 

identification and minimization of misconceptions 

and errors. Similar to other research papers on the 

same topic, it will assist in giving directions on 

mathematics teaching strategies which will remedy 

such misconception occurrences. A teacher who read 

this study report will be aware of some of the 

common misconceptions that develop amongst 

learners in algebraic fractions lessons. They will, 

therefore, be better equipped and prepared for the 

lessons. The study will also enlighten all education 

stakeholders on how misconceptions in simplification 

of algebraic fractions and other mathematics concepts 

can be identified and rectified. 

 

Theoretical Framework  

The study used constructivism as a theory and lens to 

view errors and misconceptions that learners 

displayed when simplifying algebraic fractions. 

Bruner (1990) defined constructivism as the process 

whereby learners actively construct their 

understanding and knowledge of the world through 

experiencing things and reflecting on those 

experiences. Bruner further states that, when learners 

encounter new things, they reconcile them with their 

previous ideas and experiences and changes are 

made, or they reject new ideas if they are found to be 

irrelevant. This is done with the help of a 

knowledgeable instructor whose role is to mediate the 

learners‟ construction of knowledge. 

 

This framework outlines that learners come into 

mathematics classrooms with some knowledge of 

what is being taught and, furthermore, teaching 

should always take cognisance of learners‟ ability to 

acquire new knowledge. Studies in teaching and 

learning mathematics point to the fact that in the 

learners‟ quest to acquire new knowledge 

misconceptions may occur and this happens when an 

idea is not incorporated into an appropriate schema 

(Van de Walle, 2007; Li, 2006; Simone et al., 

2013).This may suggest that learners in high school 

have difficulties with simplification and solving 

problems involving algebraic fractions in topics such 

as circle geometry and trigonometry and this 

contributes to under-performance in mathematics 

examinations (Ma, 1999). 

 

 

RESEARCH METHODOLOGY 

This was a qualitative research study that employed 

the use of descriptive and interpretive methods of 

gathering and analysing data (Creswell, 2003). In 

this study, the researchers used the qualitative 

method because it focuses on analyzing the 

perceptions, thoughts, and understanding of learners 

and categorizes learners' errors that occur because of 

misconceptions formed around simplifying algebraic 

fractions. 

 

To understand the reasons learners make the errors 

they make and the possible misconceptions 

responsible for the erroneous simplification of 

algebraic fractions, the study analyzed learners‟ test 

scripts on algebraic fractions for errors as a form of 

document analysis (Luneta, 2013: 54). To certify the 

likely misconceptions causing the errors, the learners 

were also interviewed. 

 

A sample of 136 participants was selected using a 

non-probabilistic sampling technique. Ethical issues 

about the respondents regarding permission, 

informed consent, and the rights of the participant, 

confidentiality, and anonymity were discussed. In 

this investigation, purposive sampling was used to 

select the learners that best fit the purpose of the 

study. This sampling technique was used because it 

allows for the access of basic data and trends 

regarding the study. Additionally, it gives an 

indication of a phenomenon occurring within the 

sample and relationships among different 

phenomena (Creswell, 2015). These participants 

were used for both the test and the interviews. This 

study sampled 136 learners with three groups of 

high achievers, a middle group, and low achievers.  

This ensured that the study considered mixed 

abilities in that grade. All the interviews and 

questionnaires were administered in English. The 

duration of the test was 30 minutes, and the tests 

were conducted during study time: between 16:00 

and 18:00. Interviews were also conducted after 

school hours over a period of a month. Data was 

collected from the interviews and the questionnaires. 

The questionnaire used contained a set of 12 

questions which were categorized into four types of 

skills: knowledge, routine procedures, complex 

procedures, and problem-solving. The learners were 

expected to employ these skills in simplifying these 

questions. 

 

SUMMARY OF THE RESULTS OF THE 

ERROR ANALYSIS 

Figure 1 below gives an overview of the error 

analysis. 1632 items (total learner participants 

multiplied by total questions) were analysed. 2.2% of 

the items were incomplete, hence were not 

considered during the analysis stage. Approximately 

10% of the items were answered correctly. As 

pointed out by Kaplan (2007) and the National 
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Diagnostic Report (2013), algebraic fractions pose 

problems for learners, hence they contribute to 

learners‟ poor performance in mathematics. 

Figure 2. Frequencies of error analysis 

Source: Author 

 

Notable amongst the errors recorded were concept 

errors and procedural errors accounting for 46% and 

20% respectively. Other studies on algebraic 

expressions also identified these two error constructs 

(Brown & Quinn, 2006; Egodawatte, 2011; Figueras 

et al., 2008; Hodes & Nolting, 1998). Mathematical 

language errors also accounted for about 8% of 

errors. Although relatively low, Naseer and Hassan 

(2014) also identified this learning barrier. 

 

RESEARCH FINDINGS 

Based on data collected from this study and the 

discussions of the collected data, the following was 

noted. 

 

Table 1 depicts a detailed summary of the analysed 

data. Column 1 shows the four categories of 

cognitive levels of thought for assessment activities. 

Column 2 to 5 also harbours mathematical language 

error, procedural error, conceptual error and 

application error respectively. Correct simplifications 

of the learners were coded CA. Barely 160 out of 

1632 items analysed were correct answers. 

Incomplete solutions were assigned the code INCPT. 

The four error types identified constituted almost 

90% when analysed versus the four cognitive levels 

for assessment activities. 

 

 

 

Table 1: Overview of cognitive levels per test 

questions and error types of the study 
 ML

E  
PE CE AE CA INC

PT 
TT 

Q1 & 2 

Knowle
dge 

64 55 78 8 88 2 295 

% 22

% 

19% 26% <3% 30

% 

<1%  

Q 

3,4,5&

6 
Routine 

Proced

ure 

40 156 196 116 40 10 558 

% 7% 28% 35% 21% 7% 2%  

Q7,8 

&10 

Comple
x 

Proced

ure 

24 78 298 77 30 13 520 

% 4.6

% 

15% 57% 15% 5.4

% 

3%  

Q 9 

&12 
Proble

m 

Solving 

8 39 180 23 2 7 257 

% 3% 15% 69% 9% <1

% 

<3%  

TT 136 328 752 224 160 32 1632 

Grand 
% 

8.30
% 

20.0
0% 

46.0
0% 

13.7
0% 

9.80
% 

2.20
% 

100.0
0% 
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Mathematical Language Error 

A mathematical language error was identified to be 

an error emanating from a learner lacking 

understanding of mathematical technical vocabulary, 

having a misconception when using operation 

symbols and from misconceptions with letter usage.  

It is a case where a learner lacks the technical 

vocabulary required to handle the problems. Some 

technical terms used in algebra fractions include 

„factorize‟, „simplify‟, „perfect square‟ and 

„exponent‟ among others. Such error may also occur 

when a learner swaps a letter with a numeral without 

a valid reason. For instance, Figure 3 below shows a 

case where a learner performs such a mathematical 

language error. 

 

 
Fig 3: Example of Mathematical language error 

 

8.3% of the learners' work analysed had some of 

these errors, whereby learners swapped variables 

with numerals without substantiating them. 

According to Hill et al., (2008) and Lester et al., 

(2007) a high level of mathematical knowledge for 

teaching as well as high level of mathematical quality 

instruction on the part of mathematics teachers may 

assist to reduce misconceptions and errors. A wide 

range of reasons has been discovered to be key 

contributors to errors in mathematics. Some of them 

include inadequate prior knowledge of algebraic 

fractions, distraction during instruction and 

examinations, mathematical language barriers, level 

of cognitive thinking being below the concept being 

taught. 

 

Procedural Errors 

Procedural errors occur due to the mix up of rules and 

formulas during the computation of mathematical 

problems. Out of 1632 items analysed, 328 (20%) 

showed that there was a mix up with the rules. This is 

typically a result of inadequacy in the relational 

understanding of what the learner is doing. A 

common misconception in learners is that the product 

of two numbers is always a larger number. This is 

usually not the case in decimals; for example, the 

product of 0.9 and 0.8 is 0.72 and not 7.2 as many 

learners will try to prove. Below is an illustration of 

an example of a procedural error in simplifying 

algebraic fractions. 

 
Fig 4: Example of procedural error 

 

The working of the learner in the illustration above 

(Fig 4) manifests a procedural error and an 

inadequacy in conceptual understanding of 

simplification of algebraic fractions. The learner used 

the wrong procedures to calculate the algebraic 

fraction question. The source of the procedural errors 

is likely deficiency in skills, facts, and concepts 

required to tackle the problem. Orton (1983) 

described a similar phenomenon as „arbitrary error‟. 

Orton described this as errors in which the learner 

behaved arbitrarily and failed to take into account the 

constraints laid down in what was given. 

 

Concept Errors 

Some invalid uses of principles or properties when 

computing algebraic fractions were categorised as 

concept errors. "Concept errors occur when learners 

do not understand the principles or properties of the 

topic in question and attached their own 

understanding" (Booth, 1999: 67). For example, 

when teaching the volume of solids, some learners 

may be stuck with the meaning of volume as the 

loudness of sound rather than the actual meaning of 

amount of space occupied by a solid. Concept errors 

manifest the deficiency of conceptual understanding 

in the topic in question. The Figure 3 below 

illustrates the work of a learner showing concept 

errors. 

 
Fig 5: Example of concept error 
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There are a number of learners who fail to use the 

required principles needed to solve problems like in 

Figure 5 shown above. Out of 1632 items (questions) 

analysed, 752 (46%) were errors made by the learners 

with the insight of some concepts and showed some 

conceptual errors which were indications that these 

learners were yet to master the principles needed to 

simplify the question. 

 

Application Error 

From Table 1.  13.7% of the 1632 items analysed 

were errors where learners wrongly applied a known 

concept. Application errors occur when learners 

know the concept of a topic but cannot apply it 

correctly in problems. It is the wrong application of 

correct rules or strategies. It results from the learner's 

lack of understanding of where to apply the concepts 

and skills learned. The Figure 6 below shows a case 

where a learner performs an application error. 

 

 
Fig 6: Example of Application error 

 

The learner doing the calculation above can be 

thought of as realizing how to factorize, how to 

divide, and how to work with exponents and perfect 

squares. However, demonstrated lack of 

understanding of where and when to apply the ideas. 

 

DISCUSSION 

Mathematical Language Barrier (MLE) 

Usually, the language of instruction during classes 

and assessment is different from the learners' first 

language. This might lead to learners having 

difficulties understanding the questions‟ 

requirements. In class, the learners will miss some 

concepts being discussed and end up erring in the 

tests. It is the teachers' role to ensure that the mode of 

delivery of their lessons is simple to ensure that each 

student understands. It is also the role of learners to 

spend extra time practicing the concepts learnt in 

class to improve their mastery.  

 

 

 

Level of Cognitive Thinking Being Lower Than 

the Concept Being Taught 

This occurs when "learners are taught a concept 

which is way beyond their level of understanding. 

This results to them grasping only chunks of the 

information delivered by the teachers" (Mistakes and 

Misconceptions in Mathematics, 2011). They will 

also understand the incorrect conception of the topic 

which is recognizable by their level of cognition. 

This results in errors in tests. 

 

As indicated in table 4.2 about 99% of the problem-

solving questions were wrongly solved. Thus, non-

routine problems, questions that were not necessarily 

difficult but demand higher order understanding, 

were a big challenge to the learners. This may 

suggest that the nature of the mathematical task or the 

cognitive level of the problem to be solved by the 

learner can cause errors in the learner‟s working and 

thus result in errors after computation. The error may 

be caused by a problem being difficult beyond the 

comprehension of the learner. Thus, the learner will 

not understand what is required to solve it. 

 

Also, the way an algebraic problem is presented can 

be a reason for errors. A task that is not presented 

appropriately may confuse the learners on what is 

required of them in the task despite maybe having an 

idea of how to solve problems of the same kind. 

Additionally, the error may be a result of translation 

complexity. Very complex problems or problem-

solving cognitive level activities may cause 

difficulties to the learners as they try to read and 

interpret the problem while figuring out what the task 

requires of them; however, it is imperative to use 

problem- solving tasks to enable learners to 

comprehend mathematics. Misinterpretation of the 

task results in errors in the working. 

 

Algebraic Fractions 

Algebraic fraction takes up the properties learnt about 

fractions and algebra. The computation of algebraic 

fractions is challenging to learners, possibly because 

they require the understanding of mathematical 

concepts like division, variable, equation, perfect 

squares, exponent, factorization and rational 

numbers. Inadequacy in the understanding of these 

concepts leads to difficulties in solving algebraic 

fractions. 

 

Misconceptions and Errors 

"Constructivists state that misconceptions occur when 

a new idea has no connection with existing 

knowledge and therefore becomes impossible to 

understand" (McDonald, 2010:34). This results in 

serious difficulties in learning as learners try to utilize 

their inadequate informal thinking and poor 

remembrance. Research has proved that repeating 

learning lessons do not assist learners who have 

misconceived the concepts. This is because learners 
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tend to be attached to their misconceptions as they 

continuously construct with them providing them 

with smart solutions. A more ideal solution is to 

identify the misconceptions and apply different 

approaches to re-educate the learner to rectify his/her 

learning barrier. The study showed that 46% of the 

learners made conceptual errors where they do not 

fully understand a mathematical construct or concept, 

resulting in both conceptual and application errors. 

Misconceptions on the proper use of mathematical 

concepts are common among early childhood learners 

whose cognitive abilities may require more 

explanation or contextualise as compared to the 

majority of other learners. Additionally, problems 

may be due to misconceptions that the learner already 

has when going to class and the teacher is simply 

unaware of the conceptual errors that the learner is 

apt to make.  

 

The task of correcting misconceptions will involve 

changing the conceptual framework of the learner 

because misconceptions have to be changed partly 

through learners' belief systems and also through 

their cognition. The fact is that new learners do not 

come to class blank but with informal ideas generated 

from day-to-day activities. Research has proved that 

"learners can learn using their own misconceptions as 

long as they are identified, addressed and corrected in 

teaching" (Luneta, 2015). Errors in mathematics can 

be related to the learner, the teacher or the topic of 

the study itself (in this case, simplifying algebraic 

fractions).  

 

Misconceptions and errors are barriers to learning 

which need attention as they lead to low academic 

attainment. The results of the study showed that 

learners did not understand how to simplify algebraic 

fractions properly. The results of the study showed 

that conceptual, language, and procedural and 

application errors hinder learners‟ learning of 

algebraic fractions. Notably among the four errors are 

conceptual and procedural errors; however, 

mathematical language errors relatively new to 

mathematics teachers also require attention. 

 

Delimitation of the Study 

The study was limited to few high schools within the 

province of the Eastern Cape in South Africa. Among 

the selected schools, the study focused on the errors 

and misconceptions grade 10 mathematics learners 

display when simplifying an algebraic fraction. 

Hence, the researcher proposes to explore, to identify 

and categorize errors as a result of learners‟ 

misconceptions. 

 

CONCLUSIONS 

In this study, learners' errors were analyzed to help 

teachers recognize learners' alternative conceptions or 

misconceptions so that they can help them learn 

mathematics adequately and effectively. Results 

indicated that conceptual, mathematical language, 

procedural and application errors hinder learners' 

appropriate understanding as well as the application 

of algebraic fractions. Notable among the four errors 

were conceptual and procedural errors that seemed to 

permeate attempts that learners made to simplify 

algebraic fractions.  

 

Overlooking learners' misconceptions may negatively 

affect learners' new learning and will likewise fortify 

more misinterpretations. It is basic that learners are 

urged to create mathematical mental propensities and 

obtain the fundamental abilities by permitting them to 

derive concepts themselves. Co-operative group 

work, frequent scientific communication, utilization 

of various teaching procedures and utilization of life 

issues when explaining concepts such as algebraic 

fractions will empower learners to procure conceptual 

understanding and, in this way, minimizing errors 

resulting from misconceptions. The way an algebraic 

problem is presented can be a reason for errors. A 

task that is not presented appropriately may confuse 

the learner on what is required of them in the task 

despite having an idea of how to solve problems of 

the same magnitude. Additionally, the error may be a 

result of translation complexity. Very complex 

problems or/and problem-solving level cognitive 

activities may cause difficulties to the learners as they 

try to read and interpret the problem while figuring 

out what the task requires of them. It is recommended 

that the use o fproblem-solving tasks will enable 

learners to comprehend mathematics. 

Misinterpretation of the task resultsin errors in the 

working. Understanding errors and misconceptions 

learners make when simplifying algebraic fractions 

might be the beginning of the solution to low 

performance in mathematics since it might equip 

mathematics teachers to identify learning difficulties 

and challenges when unpacking algebraic fractions 

and other mathematical concepts. 

 

Suggestion for Further Studies 

Based on the findings of the study and the quest for 

quality mathematical education for learners, the 

researchers recommend the following possible 

quality mathematical instruction which may lead to 

the acquisition of conceptual knowledge, especially 

with mathematics education. The results of the study 

suggest that the four categories of error types that 

learners tend to have occurred mainly if concepts 

provided by teacher or self-taught are instrumentally 

understood. On the contrarily, the study suggests 

quality mathematical instruction leads to conceptual 

understanding when teachers provide a concept 

name/learner self-taught is followed by a concept in 

mathematics (Luneta, 2015). Teacher instruction 

received by the leaner according to Luneta (ibid) 

evokes a weak concept- image in the learner. If the 

instruction is effective, then the learner will acquire 
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conceptual knowledge. To achieve this, the author 

suggests among others the following areas. 

 

A future study might be useful to understand if a 

higher level of mathematical knowledge among 

teachers would help in this regard. Professional 

development programs and tertiary teachers training 

courses for mathematics teachers may focus more on 

the acquisition of mathematics content knowledge for 

teaching.  

• Identification of error frequency- For a 

teacher to take corrective measure for errors in 

simplification of algebraic fractions, they need to be 

able to identify their occurrence so as to help the 

learners.  Learners will profit from error analysis by 

knowing the right concepts and teachers will likewise 

know the right approach to effective teaching. If the 

learners have insufficient prior information on the 

subject of concern, teachers should go through the 

required sections with the learners and help them 

understand. Showing illustrations in the classroom 

that has the topic content will likewise go far to help 

learners that forget easily what has been taught. 

• Use of group work to empower learners to 

think about their own thoughts-  

Research has demonstrated that learners perform 

better when this learning methodology is utilized than 

when learners work alone. Co-operative learning 

allows learners to analyse and assess mathematical 

thinking and procedures. The collaborations with 

different learners can develop the level of 

comprehension for all learners included. 

• Create mathematical ideas through critical 

thinking- A report on critical thinking standards 

expresses that secondary school mathematics learners 

ought to have the capacity to "construct new 

mathematical ideas through critical thinking; tackle 

issues that emerge in mathematics and also screen 

and consider the procedure of mathematical critical 

thinking. Procedural comprehension or retention of 

procedures just helps the learner to some degree. The 

learner battles when the issue gets to be perplexing 

and new. This suggests that learners need 

opportunities made by teachers to create problem-

solving aptitudes. For example, giving tasks that will 

empower learners to know the appropriateness of 

algebraic fractions. It is additionally genuine that 

real-life issue exercises will likewise enable the 

learners to build their own conceptual 

comprehension.  

• Create problem-solving aptitude- The nature 

of the mathematical task or the cognitive level of the 

problem to be solved by the learner can cause errors 

in the learner's working and thus result in errors after 

computation. The error may be caused by a problem 

being difficult beyond the comprehension of the 

learner. Also, the way an algebraic fraction problem 

is presented can be a reason for errors. A task that is 

not presented appropriately may confuse the learner 

on what is required of them in the task despite maybe 

having an idea of how to solve problems of that 

magnitude. Additionally, the error may be a result of 

translation complexity. Very complex problems or 

problem-solving cognitive level activities may cause 

difficulties to the learner as they try to read and 

interpret the problem while figuring out what the task 

requires of them, however, it may be imperative to 

use problem-solving tasks to enable learners to 

comprehend mathematics. 
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