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1. Introduction 

The goal of education is to build an understanding of societal roles in children as responsible parents, dedicated citizens, society 

contributors, and committed workers. The most reliable way of achieving this goal is to prepare a learning framework that can enhance 

professional participation and social position as later outcomes, after the formal schooling years. With the dream of providing a universal 

right to free basic education since 1948, the United Nations committed to achieving the target of universal basic education by the year 

2000. However, the continuous failures and proportional inequality of learning in reaching the universal target ignited the endeavors 

towards the reaffirmation of this goal through support for resources in developing countries. A very strong underlying belief to this 

persistent affirmation was the interlinked nature of schooling with education where more time spent in the school is directly expected to 

relate to the acquisition of better skills and competencies in the form of education1. This effort immediately transformed into the 

governments putting more efforts towards the expansion of physical factors related to the acquisition of education, ex: schools, teachers, 

teaching materials, etc. Even though admission to schools has massively expanded, education to prepare children for future challenges 

remains a far-fetched dream. 

The unequal distribution of learning in different parts of India has always been portrayed through the discrepancies in female 

work participation compared to the prior census2. Among the states with the lowest literacy, Rajasthan has gained ample limelight on its 

existing gender disparity in education and work participation across the region. The national average literacy rate of the country is at 74% 

but Rajasthan’s literacy rate at 66% itself is a question to the overall low literacy levels of the state3. Table 1 shows the gender disparity 

in literacy rates of Rajasthan. 
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ABSTRACT 

The world is currently witnessing a shift of emphasis from learning outcomes to achieving 

gender equality in both performance and participation in education. Existing data indicates 

that the expansion of equitable resources does not necessarily translate into higher 

enrolment rate of female students in schools. This study aims to assess the differences in 

cognitive functioning and learning outcomes of male and female students by using 

Mathematics and Science achievement test. Data from two districts of extreme nature was 

collected to address the objectives of the study. The results portray that despite standing low 

on access and enrolment, female students stand above or equal to male students on 

performance in Mathematics and Science abilities. 
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Table 1: Literacy Rates in Rajasthan, Census 2011 

Literacy Rates 2001 2011 

Male 70 79 

Female 44 48 

Combined 60 66 

                                                                                                                 Source: Dubey, 2017 

 

It is evident from the table that the male literacy rate has grown from 70% in 2001 to 79% in 2011 while the female literacy rate 

could only register a growth of 4% in 2011 from 40% in 20014. Since the literacy skills fundamentally relate to the demonstration of 

cognitive skills required for performance in the professional or job life later, it strengthens the importance of possessing Mathematical 

and Scientific Abilities as an essential part of learning. According to Census 2011, the labour force participation percentage of Rajasthan 

is 43.6% with 51.5% participation in males and 35.1% of participation in females. The consistent attribution of this discrepancy to lower 

cognitive abilities in females has been met with equitable support from the government. Initiatives like National Mission for 

Empowerment of Women (NMEW), Sampoorna Gramin Rozgar Yojana, Kishori Shakti Yojana (KSY), Balika Samriddhi Yojana, Ladli 

Laxmi Yojana, Apni Beti Apna Dhan (ABAD) Yojana, and many others2. Despite the government, being an active participant in the 

provision of universal education and presently putting efforts towards the universalization of Secondary Education through Rashtriya 

Madhyamik Shiksha Abhiyaan (RMSA), secondary education has never received the deserved recognition in the education system5.  

Various studies have attempted to perceive gender as a social achievement in terms of work participation, social and legal 

changes, health problems, and educational productivity6. Despite the establishment of educational institutes before independence, which 

shaped the Indian learning system in the country, the population was left in a wretched state of 80-90% illiteracy7. Currently, the Indian 

education system is recognizing its value as a contribution to economic, social and political growth. With the prevailing age-old practices 

that still exist, the Indian Constitution is the primary hurdle to the equity and accessibility of education for women in Indian society. It 

has invested in many initiatives to promote equality between women and men in education, one of which is RTE Law 20098. The law 

reflects on education as a fundamental right for the universalization of education for children aged 6 to 14 regardless of gender. From this 

act, the importance of formal learning by institutions such as school, becomes a matter of importance on which the government has 

remained focused on equity by expanding school resources across India. 

The lack of access to better quality education is currently resulting in incompetency in the global labour markets. The disparity 

in the obtained data of performance in the mathematical and scientific skills in secondary education has remained stagnant despite many 

efforts from the Central and State government.  It is these rising criticisms that have continuously questioned the amount of quality 

assurance in the provision of the fundamental education that can build the future of our country. Further, when most of the introduced 

policies identify gender equality and women empowerment as their “core development objectives” it is a natural question that how is the 

wide disparity in cognitive learning still existent between males and females? However, for the ease of understanding in this paper, we 

have tried to comprehend only Indian females of two districts of Rajasthan, namely Jhunjhunu and Jalore with the diversity of social 

position, rural/ urban settlement, class, ethnicity, age, and abilities. 

 

2. Rationale 

The gradual concern towards establishing the pillars of development led to major reforms in education. In alignment with these 

studies, the World Bank has emphasized the new measurement indices of the Human Capital Index (HDI) that focus on the need to invest 

in education with greater vigor to increase the resource potential of both males and females worldwide9. According to UNDP’s Human 

Development Index 2015 (HDI) of South Asian countries, India stands second last to Afghanistan indicating worse performance in 

gender parity2. Various studies on human development assert educational achievement as the prime indicator of productivity in labor 

markets. These studies have considered both males and females in their educational achievements and observed that there is no 

significant difference. Additionally, the hourly wage indicators for males and females have been observed to be equal. In other terms, 

educational achievements are significantly related to the escalation in wage pays irrespective of gender. However, the data of GGI 

indicates that India is ranked 134 on the dimension of economic participation with the difference in male to female participation ratio as 

0.3610. 

 The literature has created the shift of perception towards investment in gender equality in India for utilization of the youth 

potential in professions demanding quantified and measurable performance. Additionally, organizations like UNESCO have introduced 

the concept of Gender Audit which largely focuses on identifying the gender-related gaps in such areas as enrolment, retention, 
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achievements, academic and non-academic facilities, staffing and personnel, opportunities for progression, including academic, and 

managerial and administrative positions11.  

Additionally, various research studies on the implementation of governmental initiatives like “Beti Bachao, Beti Padhao”, have 

stated the sad reality of the gender gaps in terms of education in various states of India. According to the World Development Report 

(2012) identify Tripura (14%), Bihar (15%), Rajasthan (16%), Madhya Pradesh (20%), and Uttar Pradesh (21%) as poorly performing 

states in terms of secondary education attainment among females12. This calls for immediate attention because secondary education is the 

most important determinant of future life outcomes13. It can be stated that the productivity of education in terms of academic achievement 

largely relates to the Cognitive Abilities that are expected to develop during the secondary schooling period.  

Arguably then we define cognitive learning outcomes as those skills that determine the extent of labour participation and 

financial productivity in a profession or job, after formal schooling13. Moreover, the continuous popularity of private schools, particularly 

in the urban areas, has resulted in an increase of 16 million student enrolments from 2010 to 2016, whereas public schools saw a decline 

in 11.1 million student enrolments12. This has created a highly heterogeneous and haphazard nature of education across the country. 

Yet, despite tremendous advances in expanding access over the past decades, participation rates of female students are still not 

universal, particularly in rural regions and among lower castes and other disadvantaged groups. The focus of this study is to examine that 

whether access to education leads to enhancement of cognitive abilities in female students as compared to male students at the secondary 

school level. 

   

3. Methodology 

The paper followed quantitative research design for the research objective. The study for this paper is specifically conducted in 

the two districts of Rajasthan, Jhunjhunu, and Jalore, where the quantitative data was collected. The methodology of this paper is largely 

based on Quantitative Analysis along with the inference of the obtained data. It investigates the research questions as whether the males 

and females differ in the performance of cognitive learning outcomes in the secondary years? 

 

3.1 Sampling Technique 

The sample consists of data collected from two districts of Rajasthan- Jhunjhunu, and Jalore. For this, five divisions from each 

of the districts were selected. The random sampling technique was used to select the Government Senior Secondary Schools of each 

division. A total of 20 schools were randomly visited in each district. The total number of students’ responses collected from Jhunjhunu 

were 250 of which 149 were male students and 101 were female students. Similarly, from Jalore, a total of 262 students’ responses were 

received of which 140 responses were from male and 122 responses were from female students.  

 

3.2 Tool Construction 

For data collection, the questionnaire of Cognitive Learning Outcomes was formed. The measurement of Cognitive Learning 

Outcomes pertained to measure the scientific and mathematical abilities of the students at the secondary level. PISA Mathematics and 

Science Achievement tests were adapted and used for data collection. The questionnaire was divided into two parts. The first part 

consisted of questions measuring mathematical abilities that were arranged in six levels of difficulty. Similarly, the second part of the 

questionnaire included questions measuring scientific abilities that were arranged in six levels of difficulty. Each level consisted of two 

questions. The Cronbach Alpha value for Cognitive Learning Outcomes is 0.7 which indicates acceptable internal consistency. 

 

4. Results 

The study addresses the fact that secondary schools witness less participation of female students. It attempts to gauge the 

cognitive performance of female students enrolled in schools in comparison to their male classmates. t-test was used to assess the 

difference in the performance of male and female students at the secondary school level.  

Table 2: t-test table for Cognitive Abilities of male and female students 

Demographics Category N M S.D. t-value 

Gender (Jhunjhunu) 
Male 149 20.86 14.74 

3.99* 
Female 101 28.88 16.66 

Gender (Jalore) 
Male 140 23.37 13.53 

0.33 
Female 122 22.82 13.09 

                                                                                                                                  *p<.01 level 
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In the context of the gender demographic, table 2 includes the Jhunjhunu data of students depicting that the differential value of 

the mean Cognitive Abilities scores between the male and female students is significant at the 0.01 level. This indicates that male and 

female students differ significantly in the scores of Cognitive Abilities. Similarly, the Jalore data demonstrates the value of the difference 

between mean scores of cognitive abilities in male and female students is not significant. This indicates that male and female students do 

not differ significantly in the scores of Cognitive Abilities. 

 

5. Discussion 

Gender differences among students appear to be an area of constant interest in education15. India, like other countries, has seen a 

surge in female enrolments lately. However, the most prevalent gap in girls' education lies in the completion of secondary education and 

the acquisition of skills to maintain in the labor market. These difficulties will revolutionize efforts to develop quality education in India 

that is available to both male and female learning populations. The primary focus of the research question-is there a difference in 

cognitive abilities of both genders at the secondary level? Second, it tries to identify-why are the female enrollment rates for secondary 

education level learning so low even though there exists no difference in the Cognitive performance of both the gender? 

Our study results show that the average cognitive performance scores for females (28.88) are greater than the average 

performance scores for males (20.86) in the Jhunjhunu data. Also, students of Jhunjhunu differ significantly in their cognitive abilities. 

The average cognitive performance for males (23.37) is more than the average for females’ performance (22.82) in the Jalore data. There 

is no difference in the cognitive performance of male and female students. Our study examines whether there are cognitive discrepancies 

that facilitate learning outcomes in science and mathematics. We conclude that there is no difference between male and female students 

in terms of cognitive abilities. In other words, male and female students work equally on their cognitive skills. A meta-analysis 

examining the gender gap in math performance found the gap to be zero16. 

Therefore, our research shows that female students are higher in performance or better than male students in cognitive abilities 

in Jhunjhunu and Jalore areas. Various research studies have worked hard to study the relationship between female schooling and 

development in terms of economic, social, family, and medical conditions17. Our research is in accordance with other important research, 

which considered the various factors of the obvious gap. Large-Scale assessments of PISA 2015 and TIMSS 2015, which reflect boys 

superior to girls, recognize cultural factors, which affect cognitive capabilities18. Some studies specifically reflect the importance of 

social and cultural differences, demonstrating that cultures that practice sexual support, have a smaller gap in cognitive abilities of both 

sexes19. Some other studies link the attitude and perception of male and female students to subjects, such as mathematics and science, 

which in turn affect the ability to solve problems later. Further, the studies of attitude and perception of male and female students to 

mathematics and found, that boys and girls show similar perception of mathematics20. 

Our results show satisfactory data that girls and boys are better or equal in the performance of cognitive abilities. However, the 

natural question thus arises that even with these high average estimates, why are female student performance very small? This leads to 

criticism that if schools promote equal opportunities in academic achievements, then why are the results low for the participation in 

secondary education? The answer to these questions is that females are underrepresented at the secondary level. As estimates quantify 

equal cognitive performance in students of both regions, the difference in cognitive productivity can occur due to differences in the 

enrolled students. In both districts, there are differences in school enrolment rates between males and females, in which male students are 

enrolled more than female students. The low school enrolment rate is contrary to the studies that propagate high female school enrolment 

rates to be linked to positive economic trends. It means that, despite strong statistical information on female educational progress through 

school advancements and beyond with subjects like Mathematics and Science, the smaller number of women who generally attend school 

is misleading, which is not considered. We believe that the overall proportion of the females transitioning in secondary education, is itself 

very unevenly distributed to all schools of both the districts. Another study of 96 countries showed that in most countries with the lowest 

GDP per person, female participation in the education system was below 1%, while in countries with the highest levels of GDP growth 

per person, the number of females is higher than that of males20. In other words, the long-term economic development of a country 

strongly correlated with the increase in female enrolments for secondary education. On a similar note, there is enough evidence to say 

that higher participation of females in secondary education facilitates better health in terms of delayed fertility, planning of children and 

age-appropriate marriages with proper terms21.  

Along with the inclusion of many direct and indirect costs, secondary education in households comprising of low financial 

resources becomes the first reason for girls drop out. Household surveys in Kenya and in India have revealed that school fees, uniform 

costs, stationery, and book-related costs tend to drop the escalation of enrolments in girls than boys at the secondary level17. A study in 

India has reflected the engagement of girls in household chores as the primary factor of drop-out from the school completion before 

2010. Another study in Ethiopia has found that the boys tend to enjoy more time for leisure with studies in secondary level, while the 
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girls are not provided or provided with minimum of this time making it a privilege altogether. Another reason for the prevailing female 

low enrolments is the limited number of parents' and family expectations which shapes the understanding of future economic 

independence among girls and the continuation of high school education17. A study conducted in rural parts of West Bengal examined the 

level of inclination towards education in different societies where females were less or inactive participants. It was found that majority of 

rural villages without female leaders felt that girls 'education was only useful to provide basic knowledge about domestic issues and they 

therefore did not support their daughters' education. Most of such parents expected education to be a source of honor for marriage rather 

than the cognitive development of the female child. This points to the fact that low expectations of parents and family members 

encouraged enrolment to education only to achieve the socio-cultural roles of domesticity. The discouragement towards transition to 

secondary education programs therefore becomes a huge obstacle in the development of interest in Mathematical and Scientific learning. 

It produces a very profound view of the limited social expectations that seem to adversely affect the enrolment of females in high classes 

despite possessing equal cognitive abilities in comparison to the male students. 

Consistent research in this area assert that gender inequality continues to be a major threat to the education for female students 

within educational institutes themselves. This assertion clearly emphasizes on schools and workplaces on being major contributors in 

establishing inequalities, where socio-cultural norms appear to be a major factor in promoting lower enrolment of females in the higher 

education even though they show equal mathematical and scientific skills in learning. in high schools by 15% of 15- 17 older girls in 

rural areas Recent research has focused on women taking on leadership roles, but they are outnumbered by men in high-paying 

workplaces due to lack of higher education22. 

Third reason for low enrolments and transition in secondary education is the difference in school environments. Despite the 

empowerment measures and education campaigns for girls, the solution to the difference in enrolment of female students at the secondary 

level is probably the perception of safety in the school environments. A longitudinal study favored school environment that had better 

structural and emotional support of teachers and peers attracted more female transitions in the secondary education. Another study has 

investigated various factors in the school environment that affect secondary education for both male and female students23. Researchers 

believe that lack of public transport safety and sexual harassment in school are several major factors impeding the retention of adolescent 

girls in secondary education24. Our observation found that government high schools that were supportive in creating safe learning 

environments along with NGOs or community help on adolescent issues, menstrual issues, distribution and use of napkins, harassment 

issues, and minivans, saw relatively high enrolments of schoolgirls in secondary education. Schools that catered special attention to the 

transportation of girls coming from remote areas have shown satisfactory exponential growth in female enrolments and retention leading 

to better performance in the Cognitive Abilities. This observation was consistently seen in almost all schools catering for the retention of 

higher or equivalent women in secondary school. Our study confirms the influence of creating safe learning environment that promotes 

equal participation of both gender in secondary level enrolments. In addition, the 2011 National Coalition for Education contend that 

accessibility and retention are negatively affected by distance, and a lack of transportation that result in students dropping out of school25.  

Government incentive programs in this regard have played an important role in increasing the hegemonic difference in the 

possibility of continuing Maths and Science among students at the secondary level of schooling. In other words, higher capability of 

gaining incentives becomes directly proportional to the chances of allowing secondary level enrolments to the female students 

irrespective of the Cognitive Abilities they possess. While investing in male schooling is considered fundamental to the economic 

development of a family, the investment of females in the schools other than elementary education is observed as an additional burden. 

There is less interest in gaining 'state support' for the girls performing averagely in the mathematical and scientific skills, while the 

situation remains unchanged for boys in transition.  

 

6. Conclusion 

The results of the current survey suggest that social, cultural, and economic conditions have proven to be the major hurdles for 

females in the secondary education. Female students enrolled at the school, overcome these barriers to outperform male students. It is 

evident in both the districts that female students are outnumbered in the enrolment to secondary classes as compared to the males yet, the 

performance on Cognitive Abilities is higher than the male students for Jhunjhunu and Jalore. Drawing from this study, we conclude that 

the major constraint for girls' significant achievement in Cognitive Competencies is their failure to attend secondary schooling. It can 

involve a myriad of reasons, starting with the mere absence of parental coercion for secondary education to gender-based discrimination 

within school environments in providing the opportunities to females for learning cognitive skills. In India, where illiteracy remains a 

persistent phenomenon among the lower socioeconomic classes, secondary education involving mathematical and scientific learning 

framework remains a privilege, that is not met beyond the elementary education laws set by the government. Such perception makes 

learning of Mathematics and Science in secondary school education a privileged option in parents with low socioeconomic background 
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rather than a mandatory requirement for higher outcomes in females later. This obstruction appears to be a lack of information or 

understanding about the utility of high school education and is made up of many unscientific excuses. 

The argument suggests that the sociocultural context influences the perception of importance of Cognitive Learning Outcomes 

in the females not only through individual relationships but also through environmental relationships. The present policy amendments for 

gender equality opportunities in female education solely rely on resource expansion than improving cognitive skills in the secondary 

learning. The sociocultural impact of this equity centered approach makes it difficult for the pragmatic outcomes of education to reach 

these females, leading to insignificant level of participation in the social, economic, and legal areas of India. Therefore, when given equal 

opportunities to study, female students in these areas possess equal or higher ability to participate in higher education and workforce. So, 

the policy-making system requires the formation of robust government policies that helps build broader social mindset to instill the 

gender-neutral viewpoint for higher learning. 
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