
 

36 
 

 

 

 

Learners’ Cognitive style and Senior Secondary School 

Students’ Achievement in Mathematics in Bayelsa State, 

Nigeria 
 

 
Abuge, Iwani Dorcas 

 

Department of Science Education,  

River State University, Port Harcourt, Nigeria 

charlesowabat@gmail.com 

ABSTRACT 

The study was carried out to examine learners’ cognitive style and Senior Secondary School Students’ 

Achievement in Mathematics in Bayelsa State, Nigeria. The study specifically investigated cognitive 

styles, and gender, as learner related variables and their effect on students’ academic achievement in 

mathematics in Bayelsa State. Two research questions were posed and two corresponding hypotheses 

were equally formulated. The study adopted an expost-facto research design. The population of the 

study consisted of all the 10,818 S.S.2 students in the eight local government areas in Bayelsa State 

whereas the sample size of the study was 480 students obtained through cluster random sampling 

techniques. Two instruments were used to obtain data for the study which include Mathematics 

Achievement Test and Group Embedded Figures test. Group embedded Figures Test was used to elicit 

information on the cognitive style of the students. The Mathematics Achievement Test was validated 

by two senior secondary school teachers while the reliability of the instrument was 0.77 obtained 

using alternate form reliability method. Other instrument was standardized instrument whose 

validation and reliability have been established over time. Frequency, mean, standard deviation and 

histogram were used to analyse the research questions. Findings of the study showed that students 

with field independent cognitive styles achieve higher than those with field dependent cognitive styles 

in mathematics. Also study showed that gender does not have significant influence on students’ 

academic achievement in mathematics. The study recommended amongst others that mathematic 

teachers should apply teaching methods that could take care of diverse students’ learning styles this 

will enable learners to better their performance in mathematics because a major factor that could 

hinder performance have been regulated. 

Keywords: Learners-related, Cognitive style, Gender, Academic Performance, Mathematics  

 

INTRODUCTION 

Mathematics is commonly known as an essential subject that is indispensable in all aspects of human 

life at different levels. Many often believe that the knowledge of mathematics is the foundation of 

scientific technological knowledge that is vital to the socio-economic development of nations. 

Substantiating this credence is the assertion of Eraikhuemen (2003) who stated that the realization of 

the vast application of mathematics is not only limited to various academic disciplines but also in all 

day to day activities. 

In an attempt to show how significant mathematics is, Georgewill (1990) stated that, ‘’the knowledge 

of mathematics has promoted the growth of many cultures”. In the view of Georgewill, mathematics 

is regarded as the queen of all sciences and also the art of all arts. It is regarded as “the mirror of 

civilization and the emperor of the whole academic world”. Opinions from various schools of thought 

have described mathematics as the cornerstone from which all other subjects like, chemistry, physics, 

biology, economics can be built. Mathematics forms the bedrock for other disciplines such as 

engineering, medicine, agriculture, architecture. Progress in the arms industry, space exploration and 

guided-missile technology would not have been possible without adequate knowledge of 
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mathematics. Also mathematics is a valuable tool for academic enhancement and career choice of 

individual, regardless of gender and age (Ebeh, 2000). 

Furthermore, mathematical ability is important for the economic success of the society (Lipnevisch, 

MacCann, Krunm, Rufus & Robert, 2011). It is important in the scientific and technological 

development of countries (Enu, Agyman, & Nkun 2015). This is because mathematics skills are 

essential in understanding other disciplines including engineering, sciences, social sciences and even 

the arts (Patena & Dinglasan, 2013; Phonapichat, Wongwanich & Sujiva, 2014, Schofield, 1982; 

Georgewill 1988). Abe and Gbenro (2014) pointed out that mathematics plays a multi-dimensional 

role in science and technology of which its application outspread to all areas of science and 

technology as well as business enterprises. 

Meanwhile, modern businesses all over the world as well as scientists, transportation, medicine, 

sports, military science, information and communication facilities are based on science. These are 

based to a large extent on mathematics. Wilder (1973: 679) pointed out that such applications which 

represent the practical aspect of mathematics in the fulfilling of vital needs of society, are the 

usefulness of mathematics. Mathematics is the science of quantity and space. It is much more than 

Arithmetic – the science of numbers and computation. It is not enough with Algebra – the language of 

symbols and relation. It is far more than Geometry – the study of shape, size and space. It is more than 

Numerical Trigonometry – which measures distance to stars and analyses oscillation. It involves more 

than Statistics, - the science of interpreting data and graphs, more than Calculus – the study of change, 

infinity and unit (Odili, 2006). 

Mathematics prepares pupils for a useful living, such as counting, notation, addition, subtraction, 

multiplication, division, weighing, measuring, selling, and buying which are simple fundamental 

processes of life. Every person on finishing secondary education should have clear ideas of numbers 

and comprehensive notion of both large and units. They should understand the way numbers are 

applied to measure length, volume, weight, area, density, temperature, speed, acceleration and 

pressure etc. Estimation and approximation will help check economics in everyday life (Odili, 2006). 

 Ngussa and Mbuti (2017) stated that the subject of mathematics became key in school curriculum. In 

Nigeria, mathematics is being taught at all levels and compulsory in both primary and secondary 

(Federal Republic of Nigreia, 2014).  According to Gallian (2010) mathematics is an essential 

subjects that is needed for all students to participate fully in the day to day activities. Suleman, Asiam 

and Hassain (2014) and Kpolovie, Joe and Okoto (2014) all concluded that secondary education is the 

foundation stone for further studies and also for the development of a nation. This conclusion is very 

true of Nigeria where academic achievement in secondary school Certificate Examination determines 

who proceeds to higher institutions. Unfortunately, performance of students in mathematics at the end 

of secondary education has not improved in the past decade, (Tella, 2007).  

Having highlighted some of the importance of mathematics, this study focused on learner-related 

variables and senior secondary school achievement in mathematics in Bayelsa State, Nigeria, these 

variables include Cognitive styles and Gender. 

Cognitive style of a learners is a concept that conceded that individuals differ in regard to the mode of 

instruction or study that is most effective for them. Cognitive style is the basis of discrimination 

between individuals during their interaction with the elements of a situation (Diepribo, 2019). It is an 

important approach of understanding people’s way of thinking. According to Pitcher (2020) Cognitive 

style is a relatively stable strategy, preference and attitude that determine an individual’s typical 

modes of perceiving, remembering and problem solving. Bassey, Umosen and Udida (2009) described 

cognitive as an individual’s preferred and habitual approach to organizing and representing 

information. 

Although there are diverse cognitive construct as regards to learning style but the study was 

concerned with filed dependent and field independent cognitive style. These two construct describes 

the contrasting ways individual’s process information. Students with field independent cognitive style 

are often thought to process more analytically and sometimes more typically found among the males 

(Liu & Ginther, 1999). Whereas students with field dependent are less analytical in their dealings and 

do not necessarily process information analytically (Ghonsooly & Eghtesadee, 2006). Various 

researches have affirmed that field dependent students display poorer performance than the field 

independent children in almost all academic subjects.  
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Gender is a set of characteristics distinguishing between male and female, particularly in the cases of 

men and women (Ajai & Imoko, 2015). Depending on the context, the discriminating characteristics 

vary from sex to social role to gender identity. Gender differences in mathematics achievement and 

ability has remained a source of concern as scientists seek to address the under-representation of 

women at the highest levels of mathematics, physical sciences and engineering (Asante, 2010). 

Literature about gender and academic performance in mathematics exist with different views and 

findings. Studies conducted in countries of the North have shown that boys performed better than girls 

in mathematics (Fennema, 2000; Omeodu, 2020).  Asante (2010) showing that boys generally 

achieved higher than girls on standardized math tests. However, an interesting body of international 

literature suggests that female students perform better than male students (Hydea & Mertzb, 2009). A 

large-scale study in the U.S.A. by Hydea & Mertzb (2009) revealed that girls have reached parity with 

boys in mathematics performance, including at high school where a gap existed in earlier decades. 

Statement of the Problem 

Mathematics is the pivot around which the whole essence of living revolves and the basis for 

scientific and technological take-off (Odumbina, 2000). Meanwhile, studies found that the 

performance of various levels of students has dropped remarkably over the years in Nigeria. In the 

same vein, Tecla, (2007), observed that the unfortunate performance of students in mathematics at the 

end of secondary education has not improved in the past decade. Many researchers have reported that 

the problem of poor performance in mathematics. Furthermore, West African Examination Council 

chief examiners’ report (2015–2018) consecutively revealed students’ poor performance, 38.68%, 

52.97%, 59.22% and 49.92%, respectively. The continued trend of poor performance in mathematics 

raises concerns to the public on whether or not the education system can supply graduates who 

possess the essential skills to enable them cope with the ever-evolving technological society 

(Hamilton, Mahera, Mateng’e & Machumu, 2010). These results provide an avenue for further 

research that seeks to characterise and understand the various factors that may influence students’ 

performance in mathematics. This will help to devise plausible strategies for future action so as to 

bring about an improvement in the pass rates in mathematics. It is against this backdrop that the study 

tens to investigate learner related variables and students’ academic performance in mathematics. 

Purpose of the study.  

The main purpose of this study was to investigate the learners’ cognitive style and senior secondary 

school student’s achievement in Mathematics in Bayelsa State Nigeria. In specific terms, the study 

sought 

1. To determine the difference in the academic achievement of students with field independence 

and field dependence cognitive styles in Mathematics in Bayelsa State. 

2. To determine the difference in the academic achievement of male and female students in 

mathematics in Bayelsa State.  

Research questions 

The following research questions were formulated to guide the study. 

1. What is the difference in the academic achievement of students with field independence and 

field dependence cognitive styles in Mathematics in Bayelsa State? 

2. What is the difference in the academic achievement of male and female students (gender) in 

mathematics in Bayelsa State? 

Hypotheses  

The following null hypotheses were tested at 0.05 level of significance. 

1. There is no significant difference in the academic achievement of students with field 

independence and field dependence cognitive styles in Mathematics in Bayelsa State. 

2. There is no significant difference in the academic achievement of male and female students in 

mathematics in Bayelsa State. 

 

RESEARCH METHODS  

The ex-post facto research design was adopted in this study because it seeks to investigate an existing 

phenomenon regarding students’ achievement in mathematics. This design was adopted because the 

researcher didn’t manipulate any variables. Neil (2010) stated that expost facto study or after-the-fact 

research is a category of research design in which the investigation starts after the fact has occurred 

without interference from the researcher. The population of the study consisted of all the 10,818 SS 2 
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students in the 190 secondary schools of the 8 local government areas in Bayelsa State (Ministry of 

Education, 2021). The sample size used for the study was 480 senior secondary school 2 students. 

Cluster random sampling was used to select three secondary school from each of the eight local 

government in Bayelsa state (24 schools). In each of the 24 selected schools, 20 SS2 students were 

systematically sampled in such that students whose name appeared at the 20th count in the register 

were chosen for the study.  Hence, the total sample size for the study was 480 students. There are two 

research instruments used for this study. Mathematics Achievement Test (MAT) was used to measure 

the mathematics achievement of the students. MAT was sectioned into two segments, section A was 

designed to obtain demographic information of the respondents. Information such as age range and 

gender were obtained. Section two contains 50 multiple choice questions. The scope of the test items 

comprised all second term SS2 mathematics topics. Each of the test items carries two marks that is, 

the totality of the test was 100 marks. In order to measure the students’ cognitive learning styles, 

Group Embedded figures Test (GEFT) was used. Group embedded figures test is a test of students’ 

ability to find simple forms where they are hidden within complex patterns. This is a standardized 

instrument published by Witkin, Oltman, Raskin and Karp (1971). This instrument required each 

subject to trace specified simple figures within progressively complex figures. The instrument has 

three sections. The first section contains seven (7) practice figures test, second section contains 9 

practice figures and the third section contain 9 figures test. Each of the test figures scores 1 mark, and 

contains 25 marks in total. According to the Group Embedded Figures test manual (GEFT) students 

who scored 0-13 are field dependent cognitive learning style and 14-25 are field independent 

cognitive learning style. Each of the section entails 10 minutes therefore the total time allocated for 

the entire section was 30 minutes. The researcher subjected the instrument, MAT to face and content 

validity. The test instrument was presented to the researcher’s supervisor and two other experts who 

critically examined the instrument for content validity. Other areas like clarity of statements, 

competence of instruction and its suitability to elicit response were scrutinized by the researcher’s 

supervisor. Alternate form reliability method was used to determine reliability coefficient of the MAT 

instrument. MAT was administered to fifty (50) students in Bayelsa State. After two weeks the 

instrument was reshuffled and distractors were changed, then administered to the same group of 

students. The scores obtained on the two different occasion were correlated using Pearson product 

moment correlation coefficient (PPMCC). The reliability index obtained was 0.77. This shows that 

the instrument was reliable. According to Hickcox, (1995) the psychometric ratings generally for 

GEFT were strong for reliability and good for validity. The administration of the research instrument 

was carried out by the researcher with the help of two research assistants and the classroom teachers, 

who retrieved the questionnaires from the sampled students. Most of the principals granted permission 

to administer the questionnaire starting from the break period till the end of the day. In each of the 

selected school questionnaire administration process only took a day. Four hundred and Eighty (480) 

copies of questionnaire (MAT, GEFT) administered, and 100 percent were fully completed and 

utilized for the study. 

For data analysis, the research questions were answered using descriptive and inferential statistics. In 

the descriptive statistics, means ( X ), and standard deviation were used.  Deductions made from mean 

scores formed the answers to the research questions. Specifically, Mathematics Achievement Test 

scores were analyzed using mean and standard deviation. However, the MAT scores were categorized 

based on the learner related variables that were considered in the study. Since students with field 

dependent and field independent were identified using GEFT, mean and standard deviation scores 

with those students were computed and presented.  
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PRESENTATION OF DATA 

Research Question 1: What is the difference in the academic achievement of students with field 

independence and field dependence cognitive styles in Mathematics in Bayelsa State? 

Table 1: Mean difference in the mean score of students with field independence and field 

dependence cognitive styles in Mathematics in Bayelsa State 

 N                Percent 

       (GEFT)  

Mean   Std. Dev. 

     (MAT) 

Mean Diff. Skewness 

Field Independence 154 32.08 64.16 15.41 35.62 -0.412 

Field Dependence 326 67.92 28.54 13.11 0.464 

Total 480 100     

Field Survey, 2020 

Table 1 presents the results of the obtained data on the academic achievement of students with field 

independence and field dependence in Mathematics in Bayelsa State secondary schools. The results of 

group embedded figures test (GEFT) questionnaire shows that 32.08 percent of the respondents have 

field independence cognitive style and 67.92 percent of the respondents have field dependence 

cognitive style. Having established the cognitive learning styles of the students, in Mathematics 

Achievement Test (MAT) students with field independence cognitive style obtained mean score of 

64.16 and standard deviation of 15.41. The skewness of the scores (-0.412) indicated that the scores of 

the students have long left tail. This indicated that majority of the student performed well as most of 

the scores cluster at the high values of the curve (See fig. 4.1). In the same vein, students with field 

dependence cognitive styles obtained mean score of 28.54 and standard deviation 13.11. Also the 

skewness of the scores (0.464) reported that the distribution of the scores have long right tail in the 

curve. This indicates that the scores clustered around the less values of the curve. The mean difference 

obtained (35.62) showed that students with field independence cognitive style performed better than 

those with field dependence cognitive style. 

 

Fig 1 Skewness curve of students’ scores (Field Independence and Field Dependence) 
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Research Question 2: What is the difference in the academic achievement of male and female 

students (gender) in mathematics in Bayelsa State? 

Table 2: Difference in the academic achievement of male and female students (gender) in 

mathematics in Bayelsa State 

 N       Percent 

Gender 

Mean     Std. Dev. 

MAT 

Mean Diff. Skewness 

Male 234 48.75 47.03 20.60 1.81 0.244 

Female 246 51.25 48.84 20.36 -0.085 

Total 480 100     

Field Survey, 2020, 

Table 2 presents the results of the obtained data on the academic achievement of students with male 

and female students in Mathematics in Bayelsa State secondary schools. The results showed that 

48.75 percent of the respondents are males while 51.25 percent of the respondents are females.  In 

Mathematics Achievement Test (MAT) male students obtained mean score of 47.03 and standard 

deviation of 20.60. The skewness of the scores (0.244) indicated that the scores of the male students 

positively skewed, that is it tailed to the right. This indicated that the scores are clustered to the less 

values of the curve. In the same vein, female students obtained mean scores of 48.84 and standard 

deviation 20.36. Also the skewness of the scores (-0.085) reported that the distribution scores is 

evenly. The mean difference obtained (1.81) showed that female students performed better than the 

male students. 

 
Fig. 2 Skewness curve of students’ scores (Male and Female) 
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Hypotheses 

H01: There is no significant difference in the mean score of students with field independence and field 

dependence cognitive styles in Mathematics in Bayelsa State. 

 

Table 3: z-test Analysis on the Mean Scores of students with field independence and field 

dependence cognitive styles in Mathematics in Bayelsa State. 

 

Groups  N Mean  S.D D.f Lev. of 

Sig.  

z-cal Z-crit p-

value 

Decision  

Field 

independence 

154 64.16 15.41       

    478 0.05 26.23 1.96 0.000 Reject 

Field 

dependence  

326 28.54 13.11       

Research Data Output, 2020 

Table 3 presents the z-test analysis on the mean scores of students with field independence and field 

dependence cognitive styles in Mathematics in Bayelsa State senior secondary Schools. The table 

revealed that z-cal is 26.23 while the Z-crit is 1.98 at 0.05 level of significance. Since z-calculated is 

greater than the z-table (i.e., 20.56> 1.96), the hypothesis is rejected. Also, the p-value obtained 

(0.000) is less than the level of significance (0.05). This again confirmed the rejection of the null 

hypothesis. This implies that there is a significant difference in the mean scores of students with field 

independence and field dependence cognitive styles in Mathematics in Bayelsa State. 

H02: There is no significant difference in the academic achievement of male and female students 

(gender) in mathematics in Bayelsa State senior secondary schools. 

Table 4: z-test Analysis on the Mean Scores of male and female students (gender) in 

mathematics in Bayelsa State senior secondary schools 

Groups  N Mean  S.D D.f Lev. of 

Sig.  

z-cal Z-crit p-value Decision  

Male 234 47.03 20.60       

    478 0.05 -0.968 1.96 0.334 Fail to 

Reject 

Female 246 48.84 20.36       

Research Data Output, 2020 

Table 4 presents the Z-test analysis on the mean scores of male and female students (gender) in 

mathematics in Bayelsa State senior secondary schools. The table revealed that z-cal is 0.968 while 

the Z-crit is 1.98 at 0.05 level of significance. Since z-calculated is less than the z-table (i.e., 0.968< 

1.96), the hypothesis is therefore accepted. The value displayed on the p-value (0.334) is less than the 

level of significance of 0.05. This also affirmed that the null hypothesis failed to reject. The 

implication of this is that the difference that exist between the mean scores of male and female 

students is not significant. 

 

DISCUSSION OF FINDINGS  

Table 1 presents the results of the obtained data on the academic achievement of students with field 

independence and field dependence in Mathematics in Bayelsa State secondary schools. Result shows 

that 32.08 percent of the respondents have field independence cognitive style and 67.92 percent of the 

respondents have field dependence cognitive style. In Mathematics Achievement Test (MAT), the 

findings revealed that students with field independence cognitive style obtained higher mean score 

than those with field dependence cognitive styles. The cluster of the scores of the two groups were 

shown in the histogram chart affirming that the scores of the field independent students cluster around 

the high values while scores of field dependent students cluster around the less values in the 

histogram. Anne and Salomi (2018) in their study revealed that reading and writing students use 

memorization to recall mathematical formula because of test and examination which in turn affected 

their achievement in mathematics. They further stated that students relied heavily on their auditory 

learning style as a way of understanding the work explained in the class and in constructing 

knowledge. Anne and Salomi’s study affirmed that learning style is a strong determinant of students’ 
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academic performance. A more detailed study carried out by Alireza and Elsen (2011) found field 

independent students tends to be better in science subjects such as biology, chemistry, physics and 

mathematics. To buttress this claim, they further stated that field independent students can easily 

separate parts from the whole pattern while field dependent students tend to see things as a whole 

pattern and finds it hard to separate a whole pattern into parts. Chasyviza et al (2013) found a 

correlation coefficient weighing between learning styles and students’ achievement in mathematics. 

This is consistent with the work of Jacqueline (2013), in a study to determine whether a relationship 

existed between learning style and performance at MTH 111 revealed a moderate but positive 

relationship between student preference learning styles and MTH 111 performance of 414 at the p< 

0.05 level of significance.    

Table 4.2 showed that 48.75 percent of the respondents are males while 51.25 percent of the 

respondents are females.  In Mathematics Achievement Test (MAT) male students obtained mean 

score of 47.03 while female students obtained mean scores of 48.84. The mean difference obtained 

(1.81) showed that female students performed better than the male students. The study showed that no 

significant difference in the mean performance of male and female students in Mathematics. In line 

with this findings, Arisa (2011) found that no significant main effects occurred in the performance of 

students who were tested with mathematics achievement test. The findings of Ajai and Imoko (2015) 

is consistent with the findings because their study revealed that male and female students taught 

algebra did not significantly differ in achievement and retention scores, thereby revealing that male 

and female students are capable of competing and collaborating in Mathematics. Contrarily, Diepribo 

(2019) study found that female students who are field independent performs significantly better than 

male counterpart. Supporting the view of Diepribo (2019) also Alordiah, Akpadaka and Oviogboda 

(2015) investigated the influence of gender on students’ academic achievement in Mathematics and it 

was found that students have an average achievement in Mathematics; the result also showed that 

male students performed better than female students. 

 

CONCLUSION 

Specifically, it is concluded that students with field independent cognitive style are high achievers in 

mathematics. The study also concludes that Gender factor is not a significant on learner related factor 

that could determine students’ extent of students’ performance in Mathematics.    

 

RECOMMENDATIONS 

Based on the findings, recommendations were made as follows: 

 Mathematic teachers should apply teaching methods that could take care of diverse students’ 

learning styles this will enable learners to better their performance in mathematics because a 

major factor that could hinder performance have been regulated 

 Mathematics teachers should develop a very friendly attitudes to students during lesson, this 

could motivate students who possess low or no interest to mathematics.  

 Students should develop positive attitude towards mathematics to increase their self-

confidence and motivation for greater achievement in the subject. 

 Parents /guardians should ensure that homework are done at when due and also support the 

students with mathematics learning by providing necessary requirements that will aid better 

achievement in the subject. 
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