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Abstract 

 

Although the number of working computing women is steadily increasing in Bangladesh, it is a 

ray of hope that the gender gap is reducing day by day among final year students to higher-level 

job holders. This research aims to forecast how women in Bangladesh perceive and respond to 

pursuing careers in Computer Science. Primary data is collected by surveying women's experience 

that incorporates various open-ended and closed-ended questions and thus developed a dataset 

from 501 respondents, whereas respondents' age group were 19 to 60 years, and the majority were 

working in private sector jobs. A statistical tool Pearson's chi-square test is implemented to 

correlate between variables and thus different machine learning approaches, including Random 

Forest (which achieved a topmost accuracy of 85.00%), Decision Tree, XGBoost, Logistic 

Regression and K-Nearest Neighbors were implemented. It has explored the position, success, and 

obstacles of women in their place in Computer Science in Bangladesh, and one of the most 

delightful revelations is the borderline association of unequal pay. Notably, over 66% of the 

respondents reported that they do not encounter gender-based discrimination in their workplaces 

in terms of career advancement within various sectors of computer science.  
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Introduction 

 

Bangladesh is developing rapidly in Asia and has 500,000 active out of 273,000 registered 

freelancers, and places second position according to a study by the Daira (Bangladesh Institute of 
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Governance and Development) (Arman et al. 2025). It is evident that we should focus on women, 

their socio-economic empowerment, and the value they bring to the workplace to decrease poverty 

and boost economic development (Wei et al. 2021). Women face challenges due to not having 

good technical tools, a lack of support from family, low confidence in programming, and inequality 

in the workplace (Guzmán et al. 2024). The elements, including education, occupation and 

circumstances, could impact their success rate. Women are sometimes underrepresented because 

their lack of experience and resources prevents them from pursuing professions in technology. To 

increase women's representation from undergraduate to industry positions, the whole spectrum, 

including academics, policymakers, and society, is working heart and soul (Jaccheri et al. 2020). 

Moreover, society has given women certain roles to play, and these roles often get in the way of 

their growth (Fitong et al. 2023).   

 In this research, we have explored multiple machine learning models to predict success in 

CS based on wages, positions, knowledge and confidence in computer programming languages. 

The main contribution of our research is summarized below- 

• Our primary data is collected by surveying women's experiences and developing a dataset 

from 501 respondents. Our respondents' age group were 19 to 60 years, and the majority 

of them were private job holders. 

• Statistical analysis Chi-Square test depicts significant association between Age, 

Occupation, Proficient in programming, CGPA, Projects, Challenges, Team leader, 

Teammate and Extra hour.  

• To bridge the gender gaps, machine learning techniques are utilized to investigate how 

successful women with a computer science background are in their careers and to 

encourage those who are still afraid to focus on this sector. 

• Five essential machine learning models, such as Decision Tree, Random Forest, XGBoost, 

Logistic Regression, K-Nearest Neighbors (Ibarra et al. 2024) are explored to predict the 

success and growth of women and Random Forest is the topmost performing model in 

terms of accuracy, precision, recall and F1 score.  

• Success and challenges faced by women in the CS industry are examined, as well as the 

strategies they can employ to overcome these obstacles. Thus, the success rate prediction 

is based on age, family support, position at work, gender discrimination and so on.  

 

 

Methodology 

 

Data collection, Data preprocessing, Statistical analysis Chi-Square Test, Machine learning 

models, and women's career success prediction make up the whole process for career progress 

assessment. Thus, the methodology is depicted in Figure 1. 
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Figure 1: This proposed method demonstrates building dataset, machine learning models, and 

evaluation metrics. 

 

 

Data Collection 

In Bangladesh's CS job sector, women's participation is less than that of men. Data is collected 

using a mode response from women with a computer science background in Bangladesh. We 

incorporated open-ended and closed-ended questions, and we reached out to 20% respondents in 

person by researcher administered questionnaire, while 80% respondents filled out the online 

questionnaire form.  

 

Participants 

The survey aimed to include over 500 participants, and we successfully collected data from 501 

respondents, which contributes to enhancing the performance of our machine learning model. Data 

collection commenced on 15 July 2024 and continued till June 2025. The survey was administered 

using three distinct methods. The first way was the conventional one, in which participants 

completed a survey form that we provided to them. In the second way, the same questionnaire 

pattern in Google Form was developed to collect this data. Another way is Focused Group 

Discussion (FGD) for in-depth insights from respondents.  Moreover, to collect data, we visited 

different tech companies and reached women from various positions and have also collected 

responses through Social Media. 

 

Dataset Description 

There are a total of 17 columns in this dataset. A few questions had three categories for answers, 

which are Yes, No and Moderate. Some of the questions contain nominal variables, either 

“Positive”, “Negative”, "Neutral” or ordinal categories "Entry", "Mid" and "Higher". In this 

dataset, we found that most of the respondents are working in private jobs, their age range is 

between 19-30, and most of them are at the entry level. A number of respondents are teachers, 

freelancers and job seekers after completing an undergraduate level. Most of them reported 

substantial family support and flexibility to work extra hours if necessary. Regarding programming 

skills, the majority indicates a level of “Moderate”. Additionally, approximately 90% of women 

claim that they could work as good teammates as well as team leaders. It is worth mentioning here 
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that, although gender discrimination in the workplace is relatively low, most responses indicate 

that women are not paid as expected in the workplace. 

 

Sample Size Determination 

To calculate the sample size for an unknown population for research purposes, 95% confidence 

level and Z-score: 1.96 with confidence Interval: 0.05 and a Standard Deviation: 0.5 (Safe choice 

since the figure is unknown), we could calculate the Sample size as follows, 

 

𝑛 =
(𝑍2 ∗  𝑝 ∗  (1 −  𝑝))

𝐸2
 

 

Whereas n denotes the sample size, Z represents the Z-score corresponding to the desired 

confidence level, p is the estimated proportion of the population with the characteristic of interest, 

and E indicates the error margin (desired level of precision). (Mukti et al. 2025) Thus, we get 

n=384.16. 

 

Data Preprocessing 

At first, missing entries are examined. Then, missing values were filled with the mode (most 

frequently occurring category) for categorical variables, and for numerical variables, missing 

values were imputed using the mean of the respective variable. Therefore, transformation has been 

applied, and our categorical data is converted into numerical format by the Label Encoder 

technique to enhance the dataset's reliability, and for nominal categorical variables, One-Hot 

Encoding is employed (Poslavskaya et al. 2023). The overall steps for data preprocessing are 

outlined in Figure 2. 

 
 

Figure 2: Steps for data preprocessing include null value check and handling, label encoding, 

and standardization 

 

Chi-Square test  

 

The characteristics of the participants have been obtained by employing descriptive statistics, 

specifically frequencies and percentages, in order to analyze categorical data.  

Hypothesis: 

H0: This variable is no association between a variable and the Career success of women 

H1: This variable is an association between a variable and the Career success of women. (Aslam 

et al. 2023) 
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 Thus, the Hypothesis test is visualized in Table 1, where we have employed all features. 

Variables such as Honors, Programming, Discriminate, Remuneration, Perfectionist, Thesis 

projects, and Marital status are not significantly correlated, while others are significantly 

correlated. 

 

     Table1: A Pearson's chi-square test depicts the association between the total 17 variables 

and the career success of women 
Variables Chi-square value Degrees of freedom P value 

Age 4.366 2 0.0112 

Occupation 45.900 14 0.00002 

Honors 1.068 2 0.58602 

Proficient 33.173 4 0.000001 

CGPA 23.236 2 0.000009 

Programming 4.736 4 0.31542 

Discriminate 4.642 2 0.0981 

Projects 6.452 2 0.03971 

Remuneration 5.916 2 0.05190 

Challenges 12.562 2 0.00187 

Perfectionist 2.586 2 0.27433 

Team leader 12.450 2 0.00197 

Teammate 13.447 4 0.00928 

Extra hour 19.631 4 0.00590 

Thesis projects 6.187 6 0.40253 

Marital status 1.164 2 0.55851 

Family support 1.475 2 0.47813 

 

Machine learning models 

The inclusion of a variety of machine learning models, such as Decision Tree, Random Forest, 

XGBoost, Logistic Regression, and K-Nearest Neighbors to comprehensively analyze various 

factors affecting women's success. 

 

Result and discussion 

Experimentation involves training models on 80% of the dataset and testing on the remaining 

20%. The inclusion of a range of evaluation metrics, including accuracy, precision, recall, and 

the F1 score, ensures a thorough assessment of the model's performance (Turaba et al. 2022). 

After training the model, the Random Forest technique achieves the topmost accuracy with 

85.00% in the complex dataset and leads to reduced overfitting. Figure 3 depicts the overall result 

for all machine learning models.  
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Figure 3: The performance of different models was evaluated in terms of accuracy, precision, 

recall, and F1-score. 

  

It is noteworthy that throughout the hiring process, employers recommended candidates with 

proficiency in programming, higher CGPA, challenge taker and teammate to the team. Therefore, 

some women get financial assistance from their families, while others are under intense pressure 

to perform well so that they might climb the corporate ladder with their skill sets. 

 

 

Conclusion 

 

In wrapping up our research, we have gained valuable insights into women in Bangladesh's CS 

sector through conversations with over 500 women, typically between the ages of 19 and 60 

years, whereas women remain underrepresented in the CS industry compared to their male 

counterparts. Regarding technical proficiency, while most respondents’ express confidence in 

their programming abilities, a substantial portion still harbor feelings of inadequacy and believe 

they could further enhance their skills. Additionally, it is disheartening to note that 44% women 

continue to encounter workplace discrimination, although its prevalence appears to be on the 

 

Classification report of XGBoost 
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decline. It is imperative to foster an environment of inclusivity, gender equality and respect to 

ensure that all individuals feel valued and treated fairly in the workplace, despite their 

qualifications and contributions, whereas 40.1% women feel they are fairly remunerated. 

Through rigorous statistical analysis Chi-Square test, and leveraging advanced techniques such 

as Random Forest, we successfully developed predictive models that accurately classify these 

job levels, highlighting the potential for data-driven solutions to address challenge-taking 

mentality, good team player and leader in the workplace. Future extension could be collecting 

more data to build a larger dataset, focusing on mental well-being and implementing more 

machine learning and deep learning algorithms to optimize results to identify how to improve 

the development of women in the private sector, government jobs and teaching profession in CS. 
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