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Abstract 
The study investigated error analysis and students’ academic achievement in Basic Education Mathematics in 
Akwa Ibom State. The study was guided by two research questions and one null hypothesis tested at 0.05 level of 
significance. The study adopted a correlational research design. The sample comprised 380 scripts and 144 
teachers drawn through multistage sampling techniques from the total number of 40,000 scripts and 234 teachers 
of Basic Education Mathematics in the Basic Certificate Examination in 2022.The instruments  used for data 
collection were questionnaire titled “Students’ Mathematics Errors Questionnaire (SMEQ)” and a standardized 
past Basic Certificate Mathematics Examination (BCME) question paper written in 2022 and the answer booklet 
of each of the examinees who participated in the examination in that same year. The SMEQ was subjected to face 
and content validation by three experts: one from Mathematics Education, one from Educational Psychology and 
one from Measurement and Evaluation; all from Michael Okpara University of Agriculture, Umudike. The Basic 
Certificate Mathematics Examination (BCME) is a standard instrument, developed by experts in test construction 
of the Akwa Ibom State Ministry of Education. The stability of the instruments was established using Pearson 
Product Moment Correlation Coefficient and reliability indices were 0.83 and 0.87 for SMEQ and BCME 
respectively. The internal consistency of the instruments was established using Cronbach Alpha and reliability 
indices of 0.78 and 0.90 were obtained for SMEQ and BCME respectively. Data obtained were analyzed using 
Pearson Product Moment Correlation Coefficient, to answer the research questions while linear regression and 
multiple regressions analyses were used to test the null hypotheses at 0.05 level of significance. The summary of 
the findings revealed that all the error types were made by students in the course of answering mathematical 
questions in Basic Education Mathematics in Akwa-Ibom State. Joint error types made by students in the course 
of answering mathematical questions (fact error, operational error, procedural error and error frequency) were 
significant predictors of the academic achievement of students in Basic Education Mathematics. However, 
procedural error had the highest percentage contribution followed by error frequency, operational error, and 
lastly fact error. Based on  the f ind ings,  i t  was recommended among others  that  teachers  should  
be  t ra ined on the  identification of error types made by students in the course of answering mathematical 
questions and students should be exposed to identification of error types made by students in Mathematics. 
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Introduction 

Mathematics skills are fundamentals for 

individuals seeking occupation and educational 

advancement. Without proficiency in mathematics, 

students are more likely to experience difficulties 

completing other more advanced courses in 

mathematics and mathematics related disciplines. 

More so, a weak knowledge of mathematics will 

make a student to be unprepared for many 

occupations that call for deep factual, conceptual and 

procedural understanding of concepts. On this note, it 

is extremely important for students to have basic 

understanding of the fundamental principles 

governing addition, subtraction, multiplication and 

division of numbers. 

 

Mathematics in the view of Marsh and Hou 

in Ojerinder (2021) is a discipline that deals with 

shapes, size, quantity and terms used to describe 

diverse phenomena both in physical and economic 

situations. It is an indispensable subject which a 

society cannot do without because of its immense 

contribution to the building and development of a 

nation. Aguele(2019) argued that technology, 

sciences and general development go together 

through inventions and application of mathematical 

problems. Abiodun (2018) indicated that science is 

the bedrock that provides the spring board for the 

growth of technology but mathematics is the gate and 

the key to the sciences.
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Against this backdrop of the relevance and 

importance of Mathematics there have been efforts of 

the Federal Government of Nigeria towards 

improving the teaching and achievement in 

Mathematics. This led to the inclusion of 

Mathematics as a compulsory subject from primary 

through secondary schools. Yemi (2023) citing 

JAMB (2019) observed that admission requirements 

to most courses in institutions of higher learning in 

Nigeria required at least a credit pass in Mathematics. 

On this note, it is extremely important for students to 

demonstrate knowledge of basic facts for addition, 

subtraction, multiplication and division. In addition, 

students’ fluency and accuracy in methods of 

computation are equally important. Yet, many 

students do not learn the basic mathematical skills 

required for success. Many students who do not learn 

the basic Mathematics skills demonstrate numerous 

Mathematics misconceptions. For example, 

subtracting the smaller number from the larger 

regardless of position is a common misconception 

especially among low-achieving students (Ashlock, 

2016). This misconception of some basic facts in the 

course of solving some mathematical problems has 

made students to use wrong algorithm in tackling 

mathematical problems. For example, a child may 

solve the volume of a cylinder as… 

3.14x4x3=3.142x12/10=150.72 (Azam, 2014). This 

is a serious problem and it is capable of affecting the 

academic achievement of students in Basic Education 

Mathematics. 

The continuous poor achievement of students 

is still alarming and disheartening. These low 

achievements have been confirmed by the recent 

West African Examinations Councils’ (WAEC) Chief 

Examiners’ Reports for the years 2019 to 2023.These 

reports indicated that only 41.86%, 30.27%, 26.96%, 

38.54% and 41.39%of the candidates who sat for the 

examinations obtained credits and above in 

Mathematics, which is basic requirement for 

admission into science and technology courses in 

Nigerian universities (WAEC, 2019-2023). These 

uninspiring achievements in mathematics in the 

SSCE examinations are caused by some common 

errors committed by students when answering 

Mathematics questions. 

The topics on the theory part of the 2022 

Basic Certificate Examination covers Numbers 

Bases, Compound interest, Standard forms and 

Approximations. The fundamental basic mathematics 

operations of addition, multiplication, subtraction and 

division (+, x,- and / ) have roles to play in these 

topics. With these problems of common mistakes and 

errors on the part of the students while solving 

mathematics questions, it becomes the cause of 

concern for the researcher to find out the common 

possible error type made by students while answering 

questions in mathematics and how these errors affect 

their achievement in the subject. 

In the context of the topics covered in the theory 

section of 2022 Basic Certificate Examination, error 

types that are possible as highlighted by Moore 

(2023) are due as follows: 

1. Fact Errors: -In this type of errors students 

make errors with specific facts, or with all, or 

most facts, for a particular operation. 

2. Operation Errors; there are two types of 

operation errors: 

a. Incorrect Operation:-In this error the 

students use incorrect operation; for 

example, the student adds instead of 

subtracting or multiplies instead of 

adding. 

b. Wrong Algorithm for given operation- 

The students use steps that are for 

different operation. 

3. Procedural Errors: Categorized into three: 

a. Placement Errors- the students sequence 

digits incorrectly, or align parts of the 

algorithm incorrectly. 

b. Incorrect Steps:The students use steps 

that are not associated with any 

operation. 

c. Missing Steps:-The students miss steps 

needed to complete a procedure. 

4. Application Errors- Mistakes are made when 

the concept is known but could not be applied 

to the problem. 

In the same vein, there are also errors for word 

problems; some of these errors are:  

 

1. Reading Errors- The students cannot read a 

key word or symbol or reads the key 

 word or symbol correctly.  

2. Comprehension Errors- The students read all 

words in the problem accurately but  do 

not understand the overall problem or 

specific terms within the problem.  

3. Transformation Errors: The students 

understand what the problem requires but are 

unable to identify the operation or the 

sequence of operations needed to solve the 

 problems. 

4. Procedural or Facts Errors:  These are of three 

types; (a) Placement Error: Students 

sequence digits incorrectly.(b) Incorrect 

Steps: The students use steps that are not 

associated with any operation.(c) Missing 

Steps: The students miss steps needed to 

complete a procedure.  
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5. Encoding Errors- The students solve the 

problem but do not write the solution in  an 

appropriate form.  

There are researchers who carried out studies 

on error analysis such as Idris and Narayanan (2021) 

who investigated on error patterns in addition and 

subtraction of fraction among form two students 

which emphasis was on error types as it relates to 

addition and subtraction of fractions. Their findings 

showed that errors in addition operations are 29.8% 

careless errors, negligence errors 26.3% and 11.1% 

systematic random errors. In addition, they found out 

that in systematic errors, 50.6% of students have a 

problem converting to the lowest common 

denominator, 26.2% encountered problems in the 

process of understanding, and 14.9% have problems 

dealing with improper fractions. For subtraction of 

fractions, there were 26.4% systematic errors, 10.3% 

careless error, 2.5% random errors. 

Another study by Agah, Dalu, Usman and 

Okorie (2016) was on estimation of errors committed 

by further mathematics students in logical reasoning 

and remediation using Wilson`s learning cycle”. 

Their results indicated that symbol error, 

comprehensive error, transformation error, process 

skill error, encoding error, careless error and logical 

error had 13.56%, 15.87%, 14.58%, 12.69%, 15.18% 

and 15.46% respectively. The highest error 

committed by FM students in LR was comprehensive 

error. This is followed by logical error, careless error, 

transformation error, symbol error, encoding error 

and process skill error being the last committed. This 

is indicative that further mathematics (FM) students 

committed symbol error, comprehensive error, 

transformation error, process skill error, encoding 

error, careless error and logical error in logical 

reasoning (LR). 

Another study was carried out by Riccomini 

(2019) on identification and remediation of 

systematic error patterns in subtraction in Lagos. The 

study investigated 90 elementary teachers’ ability to 

identify two systematic error patterns in subtraction 

and they prescribed an instructional focus. The 

finding showed that teachers were able to accurately 

identify and prescribe both error patterns “small-

from-larger” (SFL) and “borrow-across-zero” (BAZ); 

classified as incorrect or defective algorithm error but 

they were not able to prescribe the appropriate 

instructional focus for either error type. 

In view of these, errors analysis is a type of 

diagnostic assessment that helps a teacher to 

determine what types of errors a student is making 

and why. More specifically, it is the process of 

identifying and reviewing students’ errors to 

determine whether an error pattern exists; that is, 

whether a student is making the same type of error 

consistently. If pattern does exist, the teacher can 

identify a student’s misconception or skill deficits and 

subsequently design and implement instruction to 

address that student’s specific need. This study was 

motivated in order to see how errors could be used to 

the advantage of the students instead of always 

spanking them for making certain mistakes and to 

also enlighten the teachers on how to correct errors 

properly to the benefit of the students. The problem 

of this study therefore put in a question form is: what 

are the error types made by students while answering 

questions in Mathematics and to what extent do these 

errors predict their achievement in Basic Education 

Mathematics in Akwa Ibom State? 

 

Purpose of the Study  

The study sought to ascertain the pattern of errors 

made by students in the course of answering 

questions and the extent these predict their 

achievement in Basic Education Mathematics in 

Akwa-Ibom State. Specifically, the study sought to: 

1. Find out the error types (fact error, 

operational error, procedural error and error 

frequency) made by students in Basic 

Education Mathematics in Akwa-Ibom State. 

2. Find out the extent joint errors made by 

students in the course of answering 

mathematical questions (fact 

error,operational error, procedural error and 

error frequency) predict their academic 

achievement in Basic Education 

Mathematics. 

 

Research Questions 

1. What are the error types (fact 

error,operational error, procedural error and 

error frequency) made by students in Basic 

Education Mathematics in Akwa-Ibom 

State? 

2. What is the extent joint errors made by 

students in the course of answering 

mathematical questions (fact error, 

operational error, procedural error and 

 error frequency) predict their 

academic achievement in Basic Education 

Mathematics? 

 

Hypothesis 

HO1: Joint errors made by students in the course of 

answering mathematical questions (fact error, 

operational error, procedural error and error 

frequency) do not significantly predict their 

academic achievement in Basic Education 

Mathematics. 
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Research Method 

The study adopted a correlational research 

design. The population of this study consisted of 

40,000 scripts and 234 teachers of Basic Secondary 

School of 2023/2024 academic session in all public 

schools in Akwa Ibom State. The sample comprised 

380 scripts and 144 teachers drawn though multistage 

sampling procedure from the total number of 40,000 

scripts and 234 teachers in Basic Education 

Mathematics of the examinees who took part in the 

basic certificate examination in 2022. Initially, 144 

schools were drawn from a total of 234 public 

secondary schools in the study area using stratified 

sampling technique to draw the schools with the 

highest number of candidates with different errors 

committed by the students Proportionate sampling 

technique was used to select 380 scripts (190 male 

scripts and 190 female scripts) respectively The 

instruments used for data collection were 

questionnaire titled “Students’ Mathematics Errors 

Questionnaire (SMEQ)”developed by the researcher 

and a standardized Basic Certificate Mathematics 

Examination (BCME) question paper written in 2022 

and the answer booklet of each of the examinees who 

participated in the examination in that same year. To 

ensure the validity of the instruments, the Students’ 

Mathematics Errors Questionnaire (SMEQ) was 

subjected to face and content validation by three 

experts. These experts were one from Mathematics 

Education, one from Educational Psychology and one 

expert from the Measurement and Evaluation. A test 

retest was conducted on the instrument which yielded 

a reliability index of 0.87. The internal consistency of 

the Basic Certificate Examination (BCME) question 

paper was determined using Cronbach Alpha method 

and reliability index of 0.90 was obtained. The data 

obtained through the administration of the two 

instruments were analyzed using Pearson’s Product 

Moment Correlation Coefficient (Pearson’s r R2 

coefficient of determination) to answer the research 

questions, while linear and multiple regression 

analyses were used to test the null hypotheses at 0.05 

level of significance. Therefore, in using Pearson’s (r) 

product moment correlation as a statistical tool for 

data analysis, the decision rules were as follows: + 

0.00 – 0.20 = very low relationship; + 0.21 – 0.40 = 

low relationship; + 0.41 – 0.60 = moderate 

relationship; + 0.61 – 0.80 = high relationship; + 0.81 

– 1.00 = very high relationship. Statistical 

significance for Correlational research indicates that 

the probability of any obtained correlation coefficient 

between two variables is due to chance less than .05 

or .01 (depending on which cut-off a researcher has 

selected). For the hypotheses testing, any item whose 

p-value is greater than or equal to the alpha-value of 

0.05, the null hypothesis was not rejected or upheld 

while any item with p-value less than the alpha value 

of 0.05, the null hypothesis was rejected or not 

upheld. 

 

Results 

The results of the descriptive and inferential 

analyses were presented in Tables as follows. 

Table 1: Percentage Contribution of the Error 

Types (Fact Error, Operational  Error, 

Procedural  Error and Error Frequency) made 

by Students in Basic  Education Mathematics in 

Akwa Ibom State 

Error Types Percentage 

Fact Error 16.9% 

Operational Error 18.7% 

Procedural Error 38.1% 

Error Frequency 26.1% 

Total 98.8% 

 

The data in Table 1 indicate the percentage 

contribution of the error types made by students in 

Basic Education Mathematics in Akwa Ibom State. 

The data indicate that the percentage contribution of 

the error typesmade by students in the course of 

answering mathematical questions were 16.9% for 

Fact Error, 18.7% for Operational Error, 38.1% for 

Procedural Error and 26.1% for Error Frequency in

 their academic achievement in Basic 

Education Mathematics. It could be concluded from 

the data on the Table that the joint errors made by 

students in the course of answering mathematical 

questions (fact error, operational error, procedural 

error and error frequency) had a very high percentage 

contribution of 99.8%. However, procedural error had 

the highest percentage contribution of 38.1%; 

followed by error frequency with 26.1%; operational 

error with 18.7%; and lastly fact error which 

predicted 16.9% of the academic achievement of 

students in Basic Education Mathematics in Akwa 

Ibom State.
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Table 2: Correlation Matrix of Joint Errors made by Students in the Course of  answering 

Mathematical Questions (Fact Error, Operational Error,  Procedural Error and Error Frequency) 

and Academic Achievement in Basic  Education Mathematics 

Source  FE OE PE EF JOINT SAABEM 

FE 

Pearson Correlation 1     .411 

Sig. (2-tailed)      .000* 

N 380     380 

 R2      .169 

OE 

Pearson Correlation  1    .432 

Sig. (2-tailed)      .000* 

N 380     380 

 R2      .187 

PE 

Pearson Correlation   1   .615 

Sig. (2-tailed)      .000* 

N 380     380 

 R2      .381 

 Pearson Correlation    1  .511 

EF Sig. (2-tailed)      .000* 

 N 380     380 

 R2      .261 

 Pearson Correlation     1 .999 

JOINT Sig. (2-tailed)      .000* 

 N 380     380 

 R2      .998 

FE = Fact Error, OE = Operational Error, PE = Procedural Error, EF = Error Frequency, SAABEM= Students’ 

Academic Achievement in Basic Education Mathematics * Correlation Significant at 0.05 level, N = Number 

of respondents 

 

Data in Table 2 indicated a correlation coefficient 

(r) of 0.411 which is positive and within the 

coefficient limit of ± 0.41- 0.60. This indicates that 

fact error to a moderate extent predicted the 

achievement of students in Basic Education 

Mathematics.  The coefficient of determination (R2) 

.169 indicated that 16.9% of the variance observed 

in the achievement of students in Basic Education 

Mathematics was accounted for by fact error. 

Consequently,  fact error predicted16.9% of the 

achievement of students in Basic Education 

Mathematics. Data in Table 2 also showed a 

correlation coefficient (r) of 0.432 which is positive 

and within the coefficient limit of ± 0.41- 0.60. This 

indicates that operational error to a moderate extent 

predicted the achievement of students in Basic 

Education Mathematics. The coefficient of 

determination (R2) .187 indicated that 18.7% of the 

variance observed in the achievement of students in 

Basic Education Mathematics was accounted for by 

operational error. Consequently, operational 

error predicted 16.9% of the achievement of 

students in Basic Education Mathematics.   

 The table further indicated a 

correlation coefficient (r) of .615 which is positive 

and within the coefficient limit of ± 0.61-0.80. This 

indicates that procedural error to a high extent 

predicted the achievement of students in Basic 

Education Mathematics. The coefficient of 

determination (R2) 0.381 indicated that 38.1% of the 

variance observed in the achievement of students in 

Basic Education Mathematics was accounted for by 

procedural error. Consequently, procedural error 

predicted 38.1% of the achievement of students in 

Basic Education Mathematics.  Data in Table 2 

further showed a correlation coefficient (r) of 

.511 which is positive and within the coefficient 

limit of ± 0.41-0.60. This indicates that error 

frequency to a moderate extent predicted the 

achievement of students in Basic Education 

Mathematics.  The coefficient of determination (R2) 

0.261 indicated that 26.1% of the variance observed 

in the achievement of students in Basic Education 

Mathematics was accounted for by error frequency. 

Consequently,  error frequency predicted 26.1% 

of the achievement of students in Basic Education 

Mathematics.   

Data in Table 2 finally indicated a 

correlation coefficient (r) of 0.999 which is positive 

and within the coefficient limit of ± 0.81-1.00. This 

indicates that joint errors made by students in the 

course of answering mathematical questions (fact 

error, operational error, procedural error and error 

frequency) to a very high positive extent predicted 
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the achievement of students in Basic Education 

Mathematics. The coefficient of determination (R2) 

.998 indicated that 99.8% of the variance observed the 

achievement of students in Basic Education 

Mathematics was accounted for by joint errors made 

by students in the course of answering mathematical 

questions (fact error, operational error, procedural 

error and error frequency). Therefore, joint errors 

made by students in the course of answering 

mathematical questions (fact error, operational error, 

procedural error and error frequency) predicted 

99.8% of the achievement of students in Basic 

Education Mathematics.

 

Table 3: Multiple Regression on Joint Errors Types made by Students in the  Course of 

answering Mathematical Questions (Fact Error, Operational Error,  Procedural Error and Error 

Frequency) and Academic Achievement in Basic Education Mathematics 

Model Sum of Squares Df Mean Square          F       Sig.     

Regression  

Residual  

Total 

1211.345 

1002.221 

2213.566 

4 

379 

380 

302.836 

2.644 

 114.537*     .000a 

*Correlation is significant at p≤ .05 

 

The data in the Table 2 indicated that joint 

errors types made by students in the course of 

answering mathematical questions (fact error, 

operational error, procedural error and error 

frequency) were significant predictors of the 

academic achievement of students in Basic Education 

Mathematics. This is shown by the F- value of 

114.537in respect of the relationship between joint 

errors types made by students in the course of 

answering mathematical questions (fact error, 

operational error, procedural error and error 

frequency) and the academic achievement of students 

in Basic Education Mathematics which has a 

probability value of .000 and therefore significant at 

0.05 levels.  Therefore, the null hypothesis that stated 

that joint errors types made by students in the course 

of answering mathematical questions (fact error, 

operational error, procedural error and error 

frequency) is not a significant predictor of the 

academic achievement of students in Basic Education 

Mathematics was rejected. Consequently, joint errors 

types made by students in the course of answering 

mathematical questions (fact error, operational error, 

procedural error and error frequency) were significant 

predictors of the academic achievement of students in 

Basic Education Mathematics.   

 

Discussion of Findings 

The findings of the study in Table 1 indicated 

that the error types made by students in the course of 

answering mathematical questions were 16.9% for 

Fact Error, 18.7% for Operational Error, 38.1% for 

Procedural Error and 26.1% for Error Frequency in 

their academic achievement in Basic Education 

Mathematics in Akwa-Ibom State. The findings of 

this study are supported by the findings of the study 

by Idris and Narayanan (2021) on error patterns in 

addition and subtraction of fraction among form two 

students which emphasis was on error types as it 

relates to addition and subtraction of fractions. The 

findings showed that errors in addition operations are 

29.8% careless errors, negligence errors 26.3% and 

11.1% systematic random errors. In addition, they 

found out that in systematic errors, 50.6% of students 

have a problem converting to the lowest common 

denominator, 26.2% encountered problems in the 

process of understanding, and 14.9% have problems 

dealing with improper fractions. For subtraction of 

fractions, there were 26.4% systematic errors, 10.3% 

careless error, 2.5% random errors. The findings of 

this study are in agreement with the findings of the 

study by Agah, Dalu, Usman and Okorie (2016) was 

on estimation of errors committed by further 

mathematics students in logical reasoning and 

remediation using Wilson`s learning cycle”. The 

results indicated that symbol error, comprehensive 

error, transformation error, process skill error, 

encoding error, careless error and logical error had 

13.56%, 15.87%, 14.58%, 12.69%, 15.18% and 

15.46% respectively. The highest error committed by 

FM students in LR was comprehensive error. This is 

followed by logical error, careless error, 

transformation error, symbol error, encoding error 

and process skill error being the last committed. This 

is indicative that further mathematics (FM) students 

committed symbol error, comprehensive error, 

transformation error, process skill error, encoding 

error, careless error and logical error in logical 

reasoning (LR). The findings of this study are also 

supported by the findings of the study by Riccomini 

(2019) on identification and remediation of 

systematic error patterns in subtraction in Lagos. The 

study investigated 90 elementary teachers’ ability to 

identify two systematic error patterns in subtraction 

and they prescribed an instructional focus. The 

finding showed that teachers were able to accurately 
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identify and prescribe both error patterns “small-

from-larger” (SFL) and “borrow-across-zero” (BAZ); 

classified as incorrect or defective algorithm error but 

they were not able to prescribe the appropriate 

instructional focus for either error type. The 

agreement between the findings of the present study 

and former studies suggest that the error typesmade 

by students in the course of answering mathematical 

questions such as fact error, operational error, 

procedural error and error frequency are major factors 

predicting the academic achievement in Basic 

Education Mathematics which need to be tackled to 

avoid reducing the achievement of students in 

Mathematics in Akwa-Ibom State. 

 

Conclusion 
Based on the findings of the study, it was 

concluded that joint error types made by students in 

the course of answering mathematical questions (fact 

error, operational error, procedural error and error 

frequency) were significant predictors of the 

academic achievement of students in Basic Education 

Mathematics. The joint errors types made by students 

in the course of answering mathematical questions 

(fact error, operational error, procedural error and 

error frequency) had a very high percentage 

contribution of 99.8%. However, procedural error had 

the highest percentage contribution of 38.1%; 

followed by error frequency with 26.1%; operational 

error with 18.7%; and lastly fact error which 

predicted 16.9% of the academic achievement of 

students in Basic Education Mathematics. 

 

Recommendations 

Based on the findings of the study, the following 

recommendations are made: 

1. Teachers should be t rained on the 

identification of error types made by students 

in the course of answering mathematical 

questions through conferences, workshops 

and seminars, and students should be exposed 

to identification of error types made by 

students in Mathematics. 

2. Government should ensure that qualified 

mathematics teachers (i.e. those with 

teaching professions e.g. NCE, B.Sc (ED), 

M. ED, M.Sc. Ed., PDE are employed to 

handle 

the mathematics lessons in our schools. 
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