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Abstract 

This study aimed at finding out the barriers encountered by female 

mathematics students in their effort to grow to the top of academic 

ladder in mathematics education. Hence, these factors act as clog to the 

academic continuity of female mathematics students at the higher levels 

of university education. The study adopted the triangulated research 

design and was carried out in institution of higher learning in Rivers 

State. The sample of the study was made up of 159 respondents which 

comprised MSc and PhD candidates of both university of Port Harcourt 

and Rivers State University of Science and Technology, their course 

advisors and faculty administrators. This sample was selected using 

multistage and purposive sampling technique. Two research questions 

guided the researchers in the conduct of this study. The instrument for 

data collection was a researcher-develop 20-itemed 4 point Likert – type 

questionnaire. The face validity of the instrument was established and 

the reliability index was estimated at 0.75. The findings of this study 

indicated that the factors inhibiting academic growth of mathematics 

teachers were of two tiers viz threshold barriers which include 

socialization, academic advising and career choice and the glass-ceiling 

barriers which include gender stereotyping, mentoring, stress and 

marriage. The researchers also found out among others that marriage 

has significant effect on academic continuity. Based on the findings too 

and researchers’ personal experience, the researchers recommended 

among others that the government should encourage the few women that 

have made it to the top by way of good job opportunities and incentive 

in order to provide relevant  role models so that the younger ones can 

envision a future in field of mathematics. 
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Question of gender and mathematics 

education has been a thing of concern to 

the research, innovation and 

mathematics development community. 

Academic practices presumed to be 

meritocratic and gender free, often work 

against women’s professional success. 

There deleterious effects on most 

women are sometimes hidden behind a 

neutral or even positive façade erected 

on the highly publicized achievements 

of a few exceptional women, some of 

whom even deny the existence of 

obstacles in their path (Etzkowitz, 

Kemelgor, Neuschatz&Uzzi, 2012). 

More so, there are more number of 

males than females in mathematics and 

related areas. Researchers indicated a 

gender disparity in all levels of 

education(Bolton, 2016; Cavanaugh, 

2017). Today, peace processes bring a 

new hope for the countries, however, 

several social problems still persist. 

Evidence demonstrates that effective 

and sustainable strategies to build 

resilience must address gender 

problems, and that failing to consider 

gender-related cultural barriers such as 

marriage and unequal power dynamics 

can reinforce vulnerabilities for the 

entire population. One of these problems 

is gender inequalities that systematically 

hamper the ability of women to progress 

and develop their full potential (Franco-

Orozco & Franco-Orozco, 2018).This 

does not necessarily mean that men do 

not have some level of same experience 

as well as different ones. However the 

problem of academic discontinuity on 

the side of women in mathematics and 

related field creates special and unique 

problems and call for special attention. 
For instance, Uche, Ihechi & 

Jack,(2014) observed that women find it 

very difficult to attain full professorship 

in science and mathematics department 

in some leading universities in 

Nigeria.Thus, it could be deduced from 

this that there has not been enough 

encouragement and/or motivation for 

women in this area of study.  

The question now is “why do we have 

these blockages?” for 

Okeke(1990);Mkpa(1999) and 

Etzkowitz et al (2012), the 

followingextra academic factors may be 

responsible: 

- Differential socialization of men 

and women, marriage and family. 

- The normal working of every 

day feature of academics such as 

advising patterns have the unintended 

consequence of excluding women 

- There are also sources of 

suitable and not-so suitable bias derived 

from the taken-for-granted male model 

of teaching and learning mathematics 

that also discourage women from full 

participation. These factors in other 

words work against peaceful co-

existence. 

Moreso, there are curricular exclusion 

practices which tend to draw women 

away from mathematics which are 

becoming more intense.Ezirim, 

(2006:11) stated “women are said to be 

trapped in cultural values and systems 

that have criteria which are male 

dominated. Rules are enforced and 

teaching carried out in schools with 
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obvious stereotype which work against 

women’s collaborative lifestyle.”  

The implication of this entire stereotype 

according to Vedantam, (2012) is not 

just that fewer women choose to go into 

mathematics and mathematics related 

fields, even when they go into these 

fields and are successful, women are 

more likely than men to quit. They tend 

to drop out at higher rates than their 

male peers. 

As women enter into careers, the levels 

of advancement aren’t as steep for 

women as for men. Mehi and Schamder, 

in Vedantam,(2012) opined that the 

stereotype threat research does not imply 

that the gender disparity in science and 

mathematics fields is all in women’s 

heads, but the problem is with 

stereotype. The stereotype makes it 

harder for women to enter those fields to 

stayto thrive (Schmader, 2012).This 

study therefore examined the factors that 

might keep women out of mathematics 

graduate programme and /or might keep 

them from progressing to the peak of 

academic careers in mathematics. This 

study investigated the reasons forwhich 

women are made to put a halt to their 

academic careers mainly in mathematics 

and its related fields (science). 

 

Purpose of the Study 

The purpose of this study was to find out 

the barriers to academic continuity of 

women in the study of mathematics at 

the higher levels of 

education.Specifically, the researchers 

intended to identify: 

- the factors that hinder 

continuity of women in mathematics 

education, 

- the glassceiling barriers to 

the academic continuity of women in 

mathematics education, 

 

Research Questions 

The following research questions guided 

the researcher in the conduct of this 

study: 

- What are the factors that hinder 

academic continuity of women in 

mathematics educations? 

- What are the glass ceiling 

barriers to academic continuity of 

women in mathematics education. 

 

Research Method 

This study adopted the survey 

research design and was carried out in 

two (2) doctorate degree awarding 

university in Rivers State (UNIPORT 

and RSUST). These two schools were 

usedfor this study since they are the only 

PhD awarding institutions in the state 

and they represent both federal and state 

university. The population of the study 

is made up of 565 masters and doctorate 

degree candidates from 2010 – 2015 

academic years in the two schools, in 

mathematics education and mathematics 

and statistics department. Also, part of 

the population was25 lecturers (course 

advisors) and 4 departmental 

administrators.The sample of this study 

comprised ofone hundred and fifty nine 

(159) respondents made up of female 

MSc and PhD candidates, course advisor 

and departmental administrators. This 
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sample was selected using multistage 

and purposive sampling techniques. The 

instrument for data collection was a 

researcher-developed 20-itemed 4 point 

Likert– type questionnaire. The validity 

of the instrument was established by two 

experts in mathematics and one expert in 

measurement and evaluation. The 

reliability index was estimated at 0.75. 

Structured interview was also employed 

and recorded by the researcher. Mean 

was used in the analysis of data for the 

two research questions that guided the 

study. 

 

Results 

Research question 1.What are the factors 

that hinder academic continuity of 

women in mathematics educations? 

 

Table 1: Weighted mean rating of 

responses on the factors that hinder 

academic continuity(threshold effects) 
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Table 1 shows the major factor that act 

as barriers to women academics in 

mathematics education as identified by 

the respondents. These are factors 

beyond which gender no longer matter. 

Women encounter these difficulties 

advancing in mathematics and related 

field but the obstacles fall away once a 

certain status is attained. These are 

referred toas the threshold effects.  From 

the table, the respondents identified four 

major barriers. 

 

Research Question 2:What are the 

glassceiling effects of academic 

continuity of women in mathematics 

education? 

 

Table 2: Weighted mean rating of 

respondents on the glassceiling effects 
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Table 2 shows the mean rating of the 

respondents on the factor that causes the 

glassceiling effects for women in four 

major sources (barriers), since all the 

factors had means above 2.5 except age 

with means of 1.8 which is considered 

as not a major factor. 

 

Discussion 
The researcher identified series of 

factors that hinder the progress of 

women in mathematics education. Some 

of such factors are even extra-academic 

such as socialization barrier, family 

conflict, marriage and health-related 

stress. Some are academic in nature as in 

academic advising, mentoring, balancers 

etc. These factors if not properly 

managed gives rise to chaos and feelings 

of insecurity in both homes and the 

society. They are also intertwined in 

their nature. They have been grouped 

into two: 

- The threshold barriers 

- The glass ceiling effects 

The threshold barriers: This implies 

thatthere is a particular career level 

women may attain at which point some 

hindrances occur which affect for further 

advancement.The factors under this 

group according to the findings of this 

study include 

- Socialization barriers: These 

barriers are as a result of the academic 

system and are reinforced by cumulative 

disadvantage factors that exclude 

women from mathematics or affect their 

academic advancement. These factors 

include differential treatment given to 

men and women in the society, impaired 

self-confidence and expectations 

regarding the impact of children on 

women academic careers. The root of 

this problem according to Etzkowitz et 

al (2012) lies in the different gender 

treatment given to boys and girls. As 

young girls and women are socialized to 

seek help and be help giver rather than 

to be self-reliant or to function 

autonomously or competitively as boys. 

Lack of supportive environment 

exacerbates problems of an already low 

self-confidence. In addition, the needs of 

women, based on socialization which 

encourages supportive interaction with 

lecturers are frowned upon by many 

males and some females in the faculty as 

indicative of inability. As a female 

graduate student puts it “the men have 

the attitude of ‘why should people need 

their hands held”. Many women came 

into graduate programme with a low 

degree of self-confidence. If things are 

working out well, then the initial lack of 

self-confident is not too important but if 

problems arise, then the negative feeling 

come forth. For example, one woman 

has this to say during interview “it is 

much worse if a woman fails an exam” 

another has this to say, “I got a ‘C’ on 
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exam and was upset, the man sitting 

next to me got a ‘C’ as well and he said 

“so what”. 

Finally, if the barriers remain high, low 

self-confidence translates into increased 

rate of attrition. Such can be viewed as a 

result of an accumulative thwarting of 

the development of a viable professional 

identity. Even those who do not give up 

often reduce their professional 

aspirations (Pearson Jr. & Fetcher. 

2004). 

Marriage: The findings indicated that 

marriage has very serious effect on 

women academic continuity. In line with 

this finding, Gerson,(2012) expressed 

thatit is no surprise that pregnancy and 

child bearing still have negative 

consequence on women academic and 

work. Realization of what lies ahead 

sometimes deflects women from 

pursuing higher degrees. Marriage and 

children negatively impact on women’s 

careers in academics and mathematics is 

not an acceptation. This according to 

Etzkowitz et al (2012) are done at three 

key times: 

– having a child during graduate school  

– marriage at the point of seeking a job 

 – pregnancy prior to tenure. 

Namrata (2013) concluded that the 

support of parent and spouse are vital for 

the success of women in academics. 

Nevertheless, the dual burdens of family 

and academic works have impact on 

professional works and consequent 

redefinition of success. This is clearly a 

product of patrifocal social-structure and 

ideology. 

The glass ceiling effects: These are the 

factors that might keep interested and 

intelligent women from moving to the 

highest level of their academic careers 

but the obstacles fall away once a certain 

status is attained 

They include: 

- Academic advising/mentoring: 

In graduate school, students are 

expected to develop a close working 

relationship with course 

advisors/mentors, a relationship that 

lasts several years and is crucial to the 

progress of the student through 

programme and out into the professional 

world. Several researchers have 

identified negative interactional pattern 

in male academic advisors relationships 

with their female graduate students that 

lesson their opportunity for 

advancement (Fox, 1998). Female 

experiences with male academic 

advisors range from denigrative to 

supportive. On the negative side are 

interactions that leave women with 

doubts about their self-worth. Even 

though these advisors might probably 

thinkthey were allaying concerns, the 

effect was the reverse. 

Despite evident negative instances, few 

female PhD candidates testify that these 

frequent negative instances are 

complemented by occasion where men 

served as successful advisors to women. 

This set of male advisors is very 

sensitive and help student to future 

decisions based on the reality of being a 

woman in the mathematics field. They 

are encouraging,gives you concrete 
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directions and show the ropes 

(Etzkowitz et al, 2012). 

Without an adviser who is willing to 

encourage and be directive, women are 

often unable to puzzle out the strategies 

necessary to get through graduate 

school. Most women are not socialized 

to understand the ‘political’ strategies 

necessary to advance within the 

academic system. These and other 

culture conflicts result in the 

discouragement of many women 

graduate students and young faculty 

members from pursuing careers at the 

highest academic levels mostly in the 

area of mathematics and its related 

fields. 

It is worthy of note as well that the key 

to mentoring women is not just whether 

the mentors are women or men, but 

whether they are able to relate to 

women. Women professors who follow 

the male model, in fact, often heighten 

the performance anxiety among their 

female students. 

 

Gender Stereotyping: The finding of 

this study revealed that stereotype is 

another factor that sets up a glass ceiling 

for women in mathematics. Stereotype 

that men are naturally more interested 

and talented in mathematics and science 

are thought to influence the mathematics 

and science aspiration and advancement 

of men and women. Nosek , (2015) in 

his study reported that women who 

endorse such stereotypes also report less 

interest in mathematics and are less 

likely to pursue a mathematics or 

science degree.  He further reported that 

reminding women of the “math = Male” 

Stereotypes or just unobtrusively 

highlighting their gender is sufficient to 

weaken their performance on a 

subsequent mathematics examination 

and hence could become a threat to their 

further academic endeavour. 

In the case of sex differences in 

mathematics and science, the greater 

presence of men, especially in the highly 

visible echelons of these fields is likely 

to be noticed and the co variation 

acquired.  

 

Conclusion 

In conclusion, effort has been made by 

the researcher to identify some of the 

barriers of female mathematics in the 

course of their academic growth. It is 

expected that removing all these forms 

of barriers could have effectin increasing 

women’s participation in the area. 

Taking such step could also help to 

provide role models to assist in long 

term effort to lower barriers at the 

threshold effects thereby increasing the 

flow into mathematics and related 

area.More so, the disadvantage that 

accumulates to narrow the flow into 

mathematics and related area career 

pipeline are supplemented most by the 

discouragement of even the most highly 

motivatedwomen, who have taken steps 

to pursue mathematics and science 

careers at the masters and doctoral level.  

 

Recommendation 
In order to uphold continuity of women 

in mathematics education, the following 

recommendations were made 
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- the government should 

encourage the few that have made it to 

the top to act as source motivation and 

morale booster to those numbers of 

women who choose to go into the male 

dominated fields such mathematics. In 

line with this recommendation Bowling, 

(2012) in his research found out that 

only 20% of women who obtain higher 

degree in mathematics and science 

actually have job in a related field. In 

addition, eliminating all forms of gender 

stereotype both at home, society and in 

school becomes very necessary. 

- Parents/guardians and course 

advisors must encourage women to be 

confident, assertive and versatile at 

solving problems and carrying out tasks 

at home and in the society. 

 

Furthermore, there is need for focusing 

policy intervention at the higher level of 

academic in the following ways: 

- Encouraging the creation of a 

critical mass of women faculty in 

academic mathematics, science and 

engineering departments, in and of itself 

has an effect in changing academic 

culture and by implication lowering 

barriers for future generations. 

- Revising the image of high level 

careers for women from “anomalous” to 

“normal”. 

- Providing incentive of 

achievement to encourage younger 

women to break through the barriers 

prevalent at early stages of the career. 
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