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Introduction

Research Focus

This study explores the relationship between 
academic excellence (based on 2023 Times 
Higher Education World University Rankings) 
and 30 national development indicators (from 
the World Bank's 2023 WDI).

Objective

● To reveal how investment in higher 
education correlates with and contributes to 
broad development outcomes across 
nations.

● Highlighting both direct impacts and 
complex interdependencies.

3



Datasets
Dataset 1: Times Higher Education (THE) World University Rankings 2023
Records: 2,345 universities
Variables: 26
Key Fields: Ranking Dimensions: Overall Rank, Teaching, Research, Citations, Industry Income, International 
Outlook
Scoring Metrics: Overall Score, Teaching Score, Research Score, etc.
Purpose: Enables detailed analysis of university quality, research capabilities, and global competitiveness.

Dataset 2: World Bank – World Development Indicators (WDI) 2023
Records: 7,985
Variables: 5 (Country Name, Country Code, Series Name, Series Code, Value)
Indicators Include:

● Economic: GDP growth, inflation, unemployment, etc.
● Demographic: Population, urbanization, etc.
● Education: Literacy, school enrollment, etc.
● Health: Life expectancy, infant mortality, etc.
● Environment: Carbon emissions, renewable energy use, etc.

Purpose: Assesses national development trends, socioeconomic health, and policy effectiveness.
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Original Datasets

2023 Times 
Higher Education 
World University 
Rankings

World Bank's 
2023 World 
Development 
Indicators
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Cleaning and Transforming World Development Data
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1. Replaces all occurrences of ".." with NaN to standardize missing values.

2. Pivots the DataFrame so each row represents a country and each column represents an indicator for 
the year 2023.

3. Removes columns with more than 50% missing values to retain only informative data.

4. Converts all columns (except "Country Name") to numeric type, coercing invalid entries to NaN.

5. Drops columns that contain only NaN values, as they provide no usable information.

6. Fills the remaining missing values with the median of each respective column to ensure 
completeness for further analysis or modeling.



Cleaning and Transforming World University Rankings
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1. Drops unnecessary columns such as aliases, 
subjects_offered, closed, and unaccredited.

2. Cleans the stats_pc_intl_students column by converting 
percentage strings (e.g., "42%") into decimal values (e.g., 
0.42), replacing invalid entries with NaN.

3. Processes the stats_female_male_ratio column by 
splitting gender ratios (e.g., "48 : 52") into two new 
decimal columns: female_ratio and male_ratio.

4. Cleans the stats_number_students column by removing 
commas and converting valid entries to floats, replacing 
invalid entries with NaN.

5. Converts all columns starting with scores_ or stats_ to 
numeric values, coercing invalid entries to NaN.

6. Cleans the rank column by removing any equals signs 
and converting the values to numeric.

7. Removes duplicate rows from the dataset.

8. Drops any column with more than 50% missing values.

9. Fills the remaining missing values in numeric columns 
using the column median.



Merge Datasets
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1. Loads cleaned university rankings and indicator datasets.

2. Creates a mapping from location in rankings to Country Name in indicators using fuzzy matching.

3. Applies manual corrections for commonly mismatched or ambiguous country names.

4. Adds a standardized country name column location_std to the rankings data.

5. Merges the two datasets using the standardized country names.

6. Drops the original country name columns and renames location_std to country.



Tools
Tool Primary Role Strengths Limitations

Pandas(with Matplotlib, 
Seaborn, and SciPy)

Back-end: Data Cleaning 

& Preparation

Front-end: Visualization 

& Presentation

- Fine-grained control 

over data

- Scalable & efficient

- Fully transparent & 

reproducible

- Requires coding 

(Python)

- Steep learning curve

- Limited visualization 

capabilities

Tableau Front-end: Visualization 

& Presentation

- User-friendly interface

- Interactive & dynamic 

charts

- Great for geospatial 

data

- Limited data 

transformation

- Not ideal for deep 

wrangling
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Data Analysis & Results
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Pandas with Matplotlib, Seaborn, and SciPy Tableau 

Pandas, Matplotlib, Seaborn, and SciPy



Data Analysis & Results
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Pandas, Matplotlib, Seaborn, and SciPy

No. Question Conclusion and Key Findings

1 Is university ranking positively correlated with a 
country's economic level?

There is a clear positive correlation. Wealthier countries generally have more and 
better-ranked universities, but factors like economic size and population are also 
influential.

2 Does institutional resource availability relate to a 
university’s global competitiveness?

Strongly correlated. Universities with higher research investment, higher citation 
scores, and lower student-to-staff ratios have greater global competitiveness. 
Conversely, universities in resource-constrained countries are less globally 
competitive.

3 Does a country’s export dependence relate to its 
universities' global competitiveness?

Slight negative correlation. Countries more dependent on exports tend to have slightly 
better-ranked universities, but this trend is weak, suggesting other factors (like 
education policies, funding, and institutional support) have a larger impact.

4 Does gender balance in enrollment relate to 
university performance?

Universities with balanced gender enrollment appear more frequently among 
top-ranked institutions. Female-dominant universities also perform relatively well, 
while male-dominant universities are fewer and ranked lower.

5 Do political stability and social security impact a 
university’s global competitiveness?

Higher political stability correlates with better and more consistent university rankings. 
Countries with medium or low stability show greater variability and generally lower 
competitiveness.



Data Analysis & Results
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Pandas, Matplotlib, Seaborn, and SciPy

No. Question Conclusion and Key Findings

6 Does university ranking reflect unemployment rate 
in a country?

Weak correlation. University ranking does not strongly reflect a country's 
unemployment rate, suggesting other economic and social factors are more influential 
on employment.

7 Is university ranking positively correlated with 
research output?

Positive but weak correlation. Higher-ranked universities typically have higher 
research output, but other factors like funding and faculty quality significantly influence 
research success.

8 Do countries with higher-ranked universities 
attract and retain more skilled talent?

Slight negative correlation (better-ranked universities tend to attract more skilled 
talent), but overall weak. Talent attraction depends more significantly on economic 
opportunities, political stability, and quality of life.

9 Do top-ranking universities contribute to a 
country's environmental sustainability?

Slight negative correlation between university rankings and high-tech exports as a 
proxy for sustainability contributions. However, correlation is weak, and more direct 
sustainability indicators are needed for a stronger conclusion.

10 Do top universities contribute to the growth of the 
service sector?

Weak negative correlation. The number of top-ranked universities doesn't strongly 
correlate with the size of a country's service sector. Factors such as economic structure, 
trade policies, and historical service focus play more significant roles.



Implications

Economic Development & Higher Education

● Higher GDP correlates with better-ranked universities.

● Strategic investments in education significantly enhance global 
competitiveness, especially in emerging economies.

Institutional Resources & University Quality

● Improved resource allocation (research funding, low student-staff ratios) boosts 
university rankings.

● Policymakers should prioritize investment in educational infrastructure and 
research capabilities.

Social Stability & Inclusion

● Political stability leads to consistent academic performance.
● Gender-balanced enrollment is positively related to higher university rankings.
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Implications

Broader Development Impact

● Weak correlation between university rankings and indicators like 
unemployment, export dependence, environmental sustainability, and 
service-sector growth.

● Higher education’s benefits need coordinated macroeconomic policies to 
maximize societal impact.
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Limitations

1. Scope & Data 
Constraints

Limited manuscript length/
data availability 

2.Data Cleaning 
& Sample Bias
potential selection bias 
especially for underrepresented 
regions

4. Proxy Variables & 
Conceptual Gaps
Used imperfect proxies; 
Missing granular metrics

3. Technical & 
Visualization Limits
Native visualization limited ;
Supplemental tools inconsistencies;
Tableau only used for dashboards.

01

02
03

04

05

Some variables showed negligible links to rankings.

5. Weak Correlations
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Summary
1. University rankings closely align with a country’s economic 

development, R&D investment & institutional resources, reflecting 

higher education’s role as a marker of national competitiveness.  

2. Political stability & gender equality are critical to sustaining higher 

education excellence

3. Top universities show limited direct influence on talent attraction, 

sustainability & service-sector growth

Recommendations

1. Integrate education policies with national economic strategies.  

2. Bridge the gap between academic excellence and societal needs.  

3. Reform rankings  to include sustainability and social impact metrics.  
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