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Abstract 

The study investigated the areas and reasons for learners’ difficulties in learning geometry 

by gender in the senior secondary school mathematics curriculumin Yenagoa metropolis, 

Bayelsa State. It utilized the descriptive survey design and 200 SS3 students (93 boys and 107 

girls) from public and private schools were selected using a simple random selection method. 

To gather information, researchers used the instrument called "Areas and Reasons of 

Students' Difficulties in Geometry Questionnaire" (ARSDGQ).  It was built on a 4-point 

Likert-type rating scale of Very Difficult (VD), Difficult (D), Less Difficult (LD), and Not 

Difficult (N). Part A of the instrument addressed the demographic variables of the 

respondents while Part B with 30 and C with 15 items showed the areas and causes of 

students’ difficulties in geometry respectively. The instrument face and content validity were 

verified through expert review. Using the Cronbach Alpha, the instrument had a reliability 

value of 0.81. Two research questions were answered using mean and standard deviation and 

null hypotheses were analyzed using the t-test. Geometry was shown to be a challenging 

concept for senior secondary school students, with their reasons for difficulty highlighted in 

the research. Seminars and workshops to educate mathematics instructors on the most 

efficient and successful methods for teaching the identified difficult topics in geometry were 

recommended based on the results. 
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International Journal of Research in Education and Sustainable Development | ISSN: 2782-7666 

Vol. 2, Issue 6 (June, 2022) | www.ijaar.org/ijresd  

 

56 

 

Introduction 

Geometry, as a fundamental and significant field of mathematics, is concerned with the study 

of shape, size, and 3-dimensional figures. Presenting it in an intriguing format can aid 

learners' intuition, therefore enhancing communication, students’ learning, and interest in the 

subject. Geometry enables the systematic description and definition of the world. 

Additionally, it aids in the development of skills like generating discoveries, analyzing 

challenges, and connecting mathematics to real-world situations. That is why Plato in Lassa 

(2012) states that a person who does not know geometry in mathematics is not worth talking 

to. This would further motivate students to address geometry problems, contribute their 

views, and build organized questions, skills, and the ability to recall essential mathematical 

proofs (Tsoho, 2011). Russell (2018) states that geometry is integrated into every aspect of 

the curriculum beginning in kindergarten and continuing through the 12th grade, college, and 

postgraduate study. Due to the spiraling nature of the majority of schools' curricula, 

fundamentals are revisited throughout the grades and gradually increase in complexity. 

Almost everyone uses geometry daily, even if they have never cracked open a geometry 

book. Geometry entails the exploration of spatial perception and geometric reasoning. 

Geometry may be found in a variety of fields, including art, engineering, architecture, 

sculptures, nature, robotics, astronomy, space, sports, machinery, and automobiles. Perhaps, 

it is for these essential mathematical applications of geometry that the Nigerian government 

mandated the study of mathematics at all levels of the 6-3-3 system of education in Nigeria 

through the National Policy on Education (2004). 

However, despite the importance of mathematics, learners' performance has been lacking 

excellence. According to the chief examiner's report of the West African Examination 

Council (WAEC, 2005), many studentssteer clear of geometry problems throughout the 

SSCE. Educators of mathematics have worked very hard to find out problems associated with 

the way mathematics is taught and learned in the classrooms. Despite these unwavering 

efforts, low mathematics performance continues to plague the country's public examinations 

(Adolphus, 2011). 

 Mullis et al., (2011) report that the performance of Ghanaian students in mathematics 

suggested that algebra and geometry were weak areas. Mathematics, especially geometry, is 

difficult both to learn and teach and has resulted in well-known failure (National 

Mathematics Centre, 2009). According to AdegunandAdegun (2013), learners often had 

difficulty with geometry and did poorly in subsequent mathematics courses in high school. 

According to the findings of Telima (2011), many students find it difficult to grasp the 

fundamentals of geometry and go out of mathematics lessons before mastering the necessary 

vocabulary. Akinlade (2004) avers that geometry is not an easy area for pupils to understand 

since it is both abstract and difficult. Fabiyi (2017) states that eight (8) out of twenty-three 

(23) concepts were deemed difficult to understand by learners, including coordinate 

geometry, construction, and circle theorems. The study further reveals that the degree to 

which students perceive geometry concepts to be difficult to acquire is greater than the degree 

to which students perceive geometry concepts to be easy. These difficulties in geometry are 

associated with many reasons which are both teacher, students, and environmental factors. 

Veloo and Diah (2014) state that poor teaching methods and non-usage of instructional 

materials among others are factors responsible for students' difficulties in learning geometry. 

Gebremichael (2014) opines that students’ low motivation for engagement in mathematics is 

one of the reasons why students’ performance is poor. Other reasons include the non-

availability of instructional materials,  a deficiency of reasoning skills, insufficient time, 
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gender differences, an unsuitable school curriculum, and students' lack of proof (Uduosoro, 

2011; Nigerian Educational Research and Development Centre, 2012) 

Most students demonstrate extreme dislike of geometry because of how it was taught in the 

beginning, and they could not grasp the ideas or the value of geometry as a subject. This 

failure may be explained by the fact that the curriculum for geometry teacher preparation 

covers these issues very briefly (Helena & Maria, 2015). These problems may also be caused 

by the fact that geometry is not taught at a level that is appropriate for the learners' cognitive 

abilities. According to Miller (2011), instructors should be able to gauge a student's current 

cognitive level, as well as his or her strengths and shortcomings, before beginning a lesson 

with them. The cognitive development learning perspective provided a framework for 

looking at students’ difficulties in learning within the developmental stage of the students 

(Jean Piaget, 1952). Hence, when this theory is applied to the teaching and learning of 

geometry based on the cognitive development of the child age, it is anticipated that senior 

secondary school students would be able to learn and understand geometry easily.  

Gender is a critical issue in science and mathematics education. Gender is the categorization 

and assigning of responsibilities along a sex line that may be culturally defined, and that is 

attributed to males and females (Udaya, 2010). Okeke (2015) states that gender stereotyping 

cuts across social, economic, political, and developmental dimensions. Also, Akpokafor 

(2009), states that gender bias exists in Nigeria, as well as many other African cultures. The 

act of gender stereotyping in schools is part of theunstudied program of activities that 

communicate to females the necessity of meeting the requirements expected of them. This 

has resulted in a significant amount of psychological estrangement or despair among female 

students. As a consequence, males dominate in science, while girls gravitate toward literature 

and the arts. Gender inequalities in mathematics have been a cause for great concern to 

scientists (Agai&lmoko, 2015). Gender bias exists in Nigeria, as well as many other African 

cultures. This is a scenario in which cultural beliefs and arrangements favor males over 

women (Akpokafor, 2009). Gender gaps in the Nigerian education system are disturbing to 

its stakeholders and so they are trying to eliminate these gender gaps. However, a growing 

corpus of evidence indicates that gender differences in mathematical performance are 

decreasing. Adeleke (2008) discovered that males outperform girls in particular when it to 

higher-level knowledge. Mainali (2019) found a significant difference between male and 

female students with females outperforming males in geometry. Uduosoro (2011) reports that 

male students outperformed female learners in mathematics when it came to difficult 

geometric ideas. Forgasz and Markovitz  (2018) show that boys have an advantage in 

studying geometry compared to girls. 

Also, it is recognized that the environment is important to learning and that performance in 

school is linked to the learning environment. In a study on gender differences in boys' and 

girls' views of mathematics teaching and learning, Marcus and Joakim (2016) found that the 

classroom setting and aspects of self-regulated learning skills are among the numerous 

reasons why males do better than females. Component analysis of answers from 6758 

Swedish students reveals some differences in how boys and girls perceive their educational 

environment, as well as differences in how boys and girls see mathematics. When it comes to 

group work in the classroom, men are more at ease than women. As a result, boys are more 

involved in the class discussion and remain so throughout the session. Students' attitudes 

toward mathematics were examined, and it was found that boys place higher importance on 

mathematics than females. 
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Statement of the Problem 

Regardless of the usefulness of geometry in real-life situations, it is very unfortunate that 

students struggle to understand geometry at the secondary school level in the mathematics 

curriculum. Students' low achievement in geometry could be attributable to a variety of 

issues, most notably those connected to teacher unprofessionalism, such as the use of 

ineffective instructional techniques. Geometry is one of the broad concepts in the 

mathematics curriculum that is taught from primary through secondary to tertiary levels of 

education. Even though the geometry is identified to be a difficult concept in general, not 

every area of geometry would be difficult for students at all levels. Fabiyi (2017) identifies 

construction, coordinate geometry, and circle theorems to be difficult among secondary 

schools in Ekiti State. Relatively no study like this has been carried out in Bayelsa State, 

precisely in Yenagoa Metropolis with gender as moderating variable in geometry. Therefore, 

this study is determined to investigate students' specific areas and reasons for difficulties in 

learning geometry among secondary school students. Also, the moderating effects of gender 

are determined. 

Research Questions 

The following two (2) research questions were formulated to guide the study. 

1. What difference exists between male and female students in the areas of perceived 

difficulties in learning geometry? 

2. What difference exists between male and female students in the reasons for perceived 

difficulties in learning geometry? 

Hypotheses 

The following two (2) null hypotheses were formulated and tested at 0.05 levels of 

significance to guide the study. 

Ho1: There is no statistically significant difference between male and female students in the 

areas of perceived difficulties in learning geometry. 

Ho2:  There is no statistically significant difference between male and female students in the 

reasons for perceived difficulties in learning geometry. 

Methodology 

The research was carried out using a descriptive survey method. The participants in the 

research were all SSS3  students in the Yenagoa metropolis of Bayelsa State. The sample for 

the research was drawn using a  simple random sampling method which comprised 200 

students from private and public secondary schools. The instrument for data collection was a 

questionnaire adapted from Charles-Owaba (2019) titled "Areas and Reasons of Students 

Difficulties in Learning Geometry Questionnaire (ARSDLGQ). Part A consists of the 

demographic variables. Part B consists of thirty (30) items structured on a 4-point Likert type 

scale of Very Difficulty (VD), Difficult (D), Less Difficult (LD), and Not Difficult (ND) and 

scored 4,3,2,1 respectively. Part C consists of 15 items also structured on a 4-point Likert-

type scale of strongly Agree (SA), Agree (A), Disagree (D), and Strongly Disagree (SD) and 

scored 4,3,2,1 respectively. The instrument was subjected to face and content validity using 

expert review. The reliability of the instrument was established using Cronbach Alpha and 

yielded a coefficient of 0.81. The research questions were answered using mean and standard 

deviation. A cut-off mean of 2.5 was used as a decision rule anda t-test was used to test the 

null hypotheses at a 0.05 level of significance. 
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Results  

Research Question 1: 
What difference exists between male and female students in the areas of perceived difficulties 

in learning geometry? 

Table 1: Summary of Mean and Standard Deviation Scores Showing the Difference that 

Exists Between Male and Female Students in the Areas of Perceived Difficulties in 

Learning Geometry. 

S/N  Items Male Female Total 

Mean STD Mean STD Mean STD 

        1. Calculating the interior and 

exterior angles of a triangle 

2.26 1.02 2.44 1.02 2.36 1.02 

2. Calculating the interior and 

exterior angles of polygons 

2.46 1.00 2.57 1.01 2.52 1.00 

3. Constructing triangles 1.97 1.08 1.76 0.99 1.86 1.03 

4. Constructing angles and line 

segment bisectors 

2.32 1.06 2.31 1.08 2.31 1.06 

5. Constructing special angles (30, 

45, 60, 90) 

2.27 1.12 2.38 1.09 2.33 1.10 

6. Constructing equivalent angles 2.14 1.00 2.18 0.97 2.16 0.98 

7. Constructing quadrilaterals 2.14 1.00 2.23 1.02 2.19 1.01 

8. Constructing points equidistant 

from two points 

2.75 1.05 2.82 1.06 2.79 1.05 

9. Constructing locus of points 

equidistant from a fixed point 

3.04 0.93 3.06 0.92 3.05 0.92 

10. Constructing locus of points 

equidistant from two points 

2.94 0.99 2.93 0.93 2.93 0.96 

11. Constructing locus of points 

equidistant from two straight lines 

2.95 0.94 3.11 0.97 3.03 0.96 

12. Calculating angles subtended by a 

chord at center 

2.76 1.00 2.83 1.10 2.80 1.05 

13. Calculating angles subtended by 

the chord at the circumference in 

the same segment and the same 

semicircle  

2.86 1.00 2.61 1.11 2.73 1.07 

14. Calculating angles in a circle 2.04 1.00 2.13 1.11 2.09 1.06 

15. Calculating angles in a semicircle 2.26 0.99 2.33 1.14 2.30 1.07 

16. Calculating cyclic quadrilaterals 2.73 0.99 2.81 1.06 2.77 1.03 

17. Calculations on tangents to a circle  2.51 1.06 2.64 1.01 2.58 1.03 

18. Calculations on tangents from an 

external point to a circle 

2.83 0.94 2.86 1.00 2.85 0.97 

19. Calculating perimeter of common 

plane shapes 

2.27 1.14 2.36 1.06 2.32 1.10 

20. Calculating area of common plane 2.16 1.06 2.25 1.09 2.21 1.07 
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shapes 

21. Calculating the length of an arc 2.10 1.16 2.16 1.11 2.13 1.13 

22. Calculating the perimeter of a 

sector 

2.01 0.98 2.16 1.12 2.09 1.06 

23. Calculations of angles in the same 

segment of a circle 

2.01 0.98 2.02 1.10 2.02 1.04 

24. Calculating the area of a sector 2.01 1.03 2.06 1.05 2.04 1.03 

25. Calculating the surface area of 

common solids 

2.67 1.08 3.03 1.05 2.86 1.08 

26. Calculating the volume of common 

solids 

2.73 1.04 2.95 1.04 2.85 1.05 

27. Calculating the surface area of 

compound solids 

2.62 1.03 2.90 1.01 2.77 1.03 

28. Calculating the volume of 

compound solids 

2.71 1.06 2.95 1.11 2.84 1.09 

29. Addition and subtraction of 

volumes 

2.65 1.10 2.77 1.16 2.71 1.13 

30. Calculating the distance between 

two points along lines of longitude 

and latitude. 

2.22 1.11 2.13 1.13 2.17 1.12 

 Grand Total Mean 2.48 1.01 2.56 1.05 2.52 1.03 

Cut-off Mean = 2.50;  Male = 93;  Female = 107,  Total = 200  

The above results in Table 1 shows that the following items are difficult for both  male and 

female students in Yenagoa Local Government Area of Bayelsa State. They are items2 (mean 

X = 2.52, STD = 1.00), 8(mean X = 2.79, STD = 1.05), 9(mean X = 3.05, STD = 0.92), 

10(mean X = 2.93, STD = 0.96), 11(mean X = 3.03, STD = 0.96), 12 (mean X = 2.80, STD = 

1.05), 13 (mean X = 2.73, STD = 1.07), 16(mean X = 2.77, STD = 1.03), 17 (mean X = 2.58, 

STD = 1.03), 18 (mean X = 2.85, STD = 0.97), 25 (mean X = 2.86, STD = 1.08), 26(mean X 

= 2.85, STD = 1.05), 27 (mean X = 2.77, STD = 1.03), 28 (mean X = 2.84, STD = 1.09) 

and29(mean X = 2.71, STD = 1.13). The table also reveals that, male and female students 

found the following items not difficult. Items1 (mean X = 2.36, STD = 1.02), 3 (mean X = 

1.86, STD = 1.03), 4 (mean X = 2.31, STD = 1.06), 5 (30, 45, 60, 90) (mean X = 2.33, STD = 

1.10), 6 (mean X = 2.16, STD = 0.98), 7 (mean X = 2.19, STD = 1.01), 14 (mean X = 2.09, 

STD = 1.06), 15 (mean X = 2.30, STD = 1.07), 19 (mean X = 2.32, STD = 1.10), 20 (mean X 

= 2.21, STD = 1.07), 21 (mean X = 2.13, STD = 1.13), 22 (mean X = 2.09, STD = 1.06), 23 

(mean X = 2.02, STD = 1.04), 24 (mean X = 2.04, STD = 1.03),  and 30 (mean X = 2.17, 

STD = 1.12). From the table, the average mean score (mean X = 2.52, STD = 1.03) is above 

the criterion mean of 2.50. Based on this, it can be concluded that male and female students 

in Yenagoa Local Government Area of Bayelsa State experience difficulties in learning 

geometry. 
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Research Question 2: 
What difference exists between male and female students in the reasons for perceived 

difficulties in learning geometry? 

Table 2: Summary of Mean and Standard Deviation Scores Showing the Difference that 

Exists Between Male and Female Students in the Reasons forPerceived Difficulties in 

Learning Geometry 

S/N  Items Male Female Total 

Mean STD Mean STD Mean STD 

        1. Poor teaching methods 2.69 1.05 2.79 1.06 2.74 1.06 

2. Non-usage of instructional 

materials 

2.84 0.96 3.02 0.94 2.94 0.95 

3. Lack of experience mathematics 

teachers 

2.48 1.09 2.40 1.12 2.44 1.10 

4. Teacher’s inability to relate 

geometry to a real-life situation. 

2.78 1.07 2.81 1.05 2.80 1.06 

5. Deliberate skipping of some 

geometry topics by teachers 

2.73 1.04 2.95 0.99 2.85 1.02 

6. The teacher has no confidence in 

him/herself 

2.49 1.18 2.20 1.10 2.34 1.14 

7. Inadequate time to cover scheme of 

work by teachers 

3.04 0.93 3.11 0.97 3.08 0.95 

8. I have a belief that geometry is 

difficult  

2.29 1.07 2.50 1.01 2.41 1.04 

9. I have low motivation for learning 

geometry  

2.27 1.16 2.21 1.06 2.24 1.10 

10. I had poor mathematics 

background at primary school level 

2.47 1.13 2.20 1.11 2.33 1.13 

11. I had poor mathematics 

background at the junior secondary 

school level 

2.43 1.15 2.39 1.08 2.41 1.11 

12. I have poor reasoning skills 1.98 1.14 1.84 0.99 1.91 1.06 

13. The abstract nature of geometry 

concepts 

2.58 1.01 2.58 1.01 2.58 1.01 

14. 

15. 

Teaching and learning environment 

is not conducive for geometry. 

Available textbooks for geometry 

are not readable       

2.48 

 

2.73 

 

1.19 

 

1.17 

 

2.68 

 

2.66 

 

1.10 

 

1.15 

 

2.59 

 

2.70 

 

1.14 

1.16 

 

 Grand Total Mean 2.55 1.09 1.09 1.05 2.56 1.07 

Cut-off Mean = 2.50;  Male = 93;  Female = 107,  Total = 200             

The above results in Table 2 shows that male and female students in Yenagoa Local 

Government Area agreed that the following reasons are responsible for their difficulty in 

learning geometry. They are items1 (mean X = 2.74, STD = 1.06), 2 (mean X = 2.94, STD = 

0.95), 4 (mean X = 2.80, STD = 1.06), 5 (mean X = 2.85, STD = 1.02), 7 (mean X = 3.08, 

STD = 0.95), 13 (mean X = 2.58, STD = 1.01), 14 (mean X = 2.59, STD = 1.14), and 15 

(mean X = 2.70, STD = 1.16). The table also reveals that, male and female students disagreed 
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that the following reasons are responsible for their difficulty in learning geometry. They are 

items3 (mean X = 2.44, STD = 1.10), 6 (mean X = 2.34, STD = 1.14), 8 (mean X = 2.41, 

STD = 1.04), 9 (mean X = 2.24, STD = 1.10), 10 (mean X = 2.33, STD = 1.13), 11 (mean X 

= 2.41, STD = 1.11),  and 12 (mean X = 1.91, STD = 1.06). From the table, the average mean 

score (mean X = 2.56, STD = 1.07) is above the criterion mean of 2.50. Based on this, it can 

be concluded that male and female students in Yenagoa Local Government Area of Bayelsa 

Stateagreed that the above reasons are responsible for their difficulty in learning geometry. 

Hypotheses 

Hypothesis 1: 

H01: There is no statistically significant difference that exists between male and female 

students in the areas of perceived difficulties in learning geometry? 

Table 3: Summary of t-test Analysis of the Significant DifferenceBetween Male and 

Female Students in the Areas of Perceived Difficulties in Learning Geometry. 

Gender 

 

N 

 

Mean 

 

SD 

 

df 

 

t-value 

 

Sig. 

 

Decision 

At p < 0.05 

Male 

 

Female 

93 

 

107 

2.48 

 

2.56 

1.01 

 

1.05 

 

198         

 

-0.54 

 

0.536 

 

NS 

  *= significant at p < 0.05 alpha level 

Table 3 show that female students with mean score (mean X = 2.56; SD = 1.05) had more 

areas of perceived difficulties in learning geometry than male students with mean score 

(mean X = 2.48; SD = 1.05). An independent t-test shows that the difference between the 

groups was not significant (t = -0.54; df = 198; p = 0.536 > 0.05). Therefore, the null 

hypothesis which states that ‘‘there is no statistically significant difference that exists 

between male and female students in the areas of perceived difficulties in learning geometry’’ 

was accepted. 

Hypothesis 2: 

H02:There is no statistically significant difference that exists between male and female 

students on the reasons for perceived difficulties in learning geometry. 

Table 4: Summary of t-test Analysis of the Significant Difference that Exists Between 

Male and Female Students in the Reasons of Perceived Difficulties in Learning 

Geometry. 

Gender 

 

N 

 

Mean 

 

SD 

 

df 

 

t-value 

 

Sig. 

 

Decision 

at p < 0.05 

Male 

 

Female 

93 

 

107 

2.55 

 

2.56 

1.09 

 

1.05 

 

198 

 

--0.06 

 

0.466 

 

NS 

*= significant at p < 0.05 alpha level 

Table 4 shows that female students with mean score (mean X = 2.56; SD = 1.05) had more 

reasons for their difficulty in learning geometry than male students with mean score (mean X 

= 2.55; SD = 1.09). An independent t-test shows that the difference between the groups was 
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not significant (t = -0.06; df = 198; p = 0.466 > 0.05). Therefore, the null hypothesis which 

states that ‘‘there is no statistically significant difference that existsbetween male and female 

students in the reasons of perceived difficulties in learning geometry” was accepted 

Discussion of Findings 

 The results reveal that male and female students have experienced difficulties in learning 

geometry, but female students had more areas of perceived difficulties than male students. 

This implies that male students might likely perform better in geometry tests than female 

students. However, this difference observed is not significant(see tables 1and 3).The findings 

agree with that of Adegun and Adegun (2013) report that there is no statistically significant 

difference in geometry performance between male and female students. However, the 

findings contradictUduosoro (2011) and Forgasz and Markovitz (2018) that male students 

scored better on geometry than female learners. In the same vein,Fabiyi (2017) and Mainali 

(2019) discovered that students' gender had a substantial effect on their ability to acquire 

geometry concepts tothe advantage of female students. The reason why Uduosoro (2011), 

Adegun and Adegun (2013),Fabiyi (2017), Forgasz and Markovitz (2018), and Mainali 

(2019) study disagree with the findings of this study may be that teachers’ teaching styles 

adopted were gender-sensitive or other gender-related factors may have influenced the gender 

difference in their studies. However, Nahmias and Teicher (2021) state that the use of the 

metacognitive guidance model can create and advance the skills in geometry and reduce 

gender. 

The study also shows that female students had more reasons for difficulties in studying 

geometry than male students with a non-significant difference (see tables 2 and 4). Therefore 

the null hypothesis, which states that "there is no statistically significant difference that exists 

in the causes of perceived difficulties in learning geometry between male and female 

students," was accepted. The results were in agreement with those of Adegun and Adegun 

(2013), who found no difference between male and female students' performance in 

geometry. Also, Lindberg et al., (2010)  in (Marcus and Joakim, 2016) show that the gender 

difference in mathematics is insignificant. 

Conclusion 

From the results, both male and female students had difficulties studying geometry at the 

senior secondary school level. However, female students had more areas of perceived 

difficulties. The perceived topics difficult for learners in studying geometry do not vary 

statistically significantly between males and females. 

Both male and female students reported reasons for their difficulties in studying geometry, 

although girls cited more reasons than boys. However, there is no statistically significant 

difference between male and female students in learning geometry. 

Recommendations 

Based on the findings of the study, the following recommendations are made; 

1. Mathematics teachers should abstain from skipping topics and endeavor to complete 

the scheme of work and relate the teaching of geometry to real-life situations. 

2. The state government should provide ICT enhanced mathematics classroom 

environment and mathematics laboratory in teaching geometry concepts practically. 

3. The state government should also organize workshops for mathematics teachers to 

train them on how to effectively teach the identified difficult geometry topics.  

4. Curriculum planners should recommend materials and approaches to teaching 

geometry effectively. 
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