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Abstract—This research paper describes the factors that
contribute to the academic success of university students who
receive scholarships due to their outstanding performance in high
school, along with a track record of social impact and leadership
activities, despite their disadvantaged economic status. The data
analysis encompasses information from 2014 to 2023 for a sample
of 1,796 students at Tecnologico de Monterrey, with over 60%
enrolled in engineering programs. This study examines the factors
that positively impact the academic performance of students
enrolled in the ""Leaders of Tomorrow" scholarship program. The
most relevant factors are participation in student group activities,
international experiences, community activities, and projects
related to technological development or research. Additionally,
certain demographic factors, such as not being the first family
member to attend university, younger age, coming from urban
areas, proximity to the university campus, and female gender, also
had a positive impact on academic results. It was found that
previous work experiences, sports or cultural activities improve
academic performance when properly balanced with the time
dedicated to the academic study. Furthermore, the scope of
student projects in high school, participation in leadership
activities or in academic contests were not relevant to the
university academic performance. Understanding the diversity of
factors that contribute to academic success will enable more
effective support; and the implementation of timely interventions
aimed at maximizing the educational opportunities of these
students.
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I.  INTRODUCTION

The 17 Sustainable Development Goals (SDGs) represent
humanity's most visionary blueprint for crafting a more
equitable and feasible world for present and future generations,
with the ambition of achieving tangible progress by the year
2030 [1]. The fourth sustainable development goal is to increase
access to quality education. Along this line, Tecnologico de
Monterrey has strengthened its distinguished scholarship
initiative known as the "Leaders of Tomorrow" program
(hereinafter referred to as LTP) [2], designed for talented youth
in need of full financial support to embark on their
undergraduate academic journey at this institution. Cultivating
visionary leaders for a societal transformation is the main goal
of this endeavor. Applicants are required to actively engage in
initiatives aimed at promoting community well-being. They
must demonstrate leadership attributes and social empathy. A
minimum average grade of 90/100 in high school is required o
be eligible to apply for this type of scholarship. Moreover,
substantiating financial need is imperative. The scholarship
grants full tuition, comprehensive Health Care Insurance and
support for the acquisition of books during the whole 4-year
program. Formative guidance, mentorship networks, and
advisory support for project development are integral parts of
the program. Leadership advancement and sound psychological
capital will advance over time. The bachelor’s degree in
computer engineering, followed by biotechnology engineering
and mechatronics, are the most enrolled careers. Upon
receiving the scholarship, it is required to maintain an
accumulated grade average of 85/100 throughout all the
semesters. Furthermore, it is mandatory to pass all courses and
fulfill the assigned scholarship service duties. The student
record, which contains information on academic achievements,
extracurricular activities, and mentoring assignments, must be
kept updated [2].



To ensure the long-term sustainability of the LTP, it is
essential to identify and assess the factors that most
significantly impact the academic performance of participating
students. Hence, the central research question of this study is:

What factors determine a good performance in low-income
and high-performance students enrolled in the Leaders of
Tomorrow Scholarship Program?

The objective that emerges from the research question is:

To determine the factors that determine academic excellence
among low-income students with high academic performance
enrolled in the Leaders of Tomorrow Scholarship Program.

The paper's organization is as follows. In Section II the
Related Work is outlined. The Theoretical Framework is
included in Section III. Section IV discusses the Methodology
followed in this work. The Results and Analysis of this research
are presented in Section V. Finally, the main conclusions and
future work that emerge from the study are highlighted in
Section VI.

1.  RELATED WORK

In Mexico, several institutions provide scholarships to assist
low-income students. In addition to Tecnologico de Monterrey,
entities such as banks [3-5], Telmex (a huge Mexican telephone
company; [6]), Carlos Slim Foundation [7], IMJUVE (Mexican
Institute for Youth; [8]), the Organization of American States
(OAS; [9]), the National Institute for Indigenous Groups (INPI;
[10]), among others, allocate funds for scholarships to support
less-privileged sectors. Carlos Slim Foundation has gone
further, creating the APRENDE platform, which provides free
online education through open-source courses when the Telmex
internet connection is used. APRENDE has benefited more than
4 million users, mainly in the areas of mathematics,
engineering, chemistry, biology, health, humanities, and
business [7]. The OEA-CONAHCYT-AMEXCID scholarship
consortium has also focused on providing scholarships for
science and engineering students who want to pursue graduate
studies [9]. As of 2023, the Mexican Government had allocated
142 billion pesos (approximately 8.4 billion dollars) to several
educational initiatives aimed at reducing educational disparities
[11]. However, no data analysis studies have been detected to
identify success factors and to follow up on the trajectory of
students in these scholarship programs from all the previously
mentioned institutions.

Several studies address the challenges and solutions related
to academic success among disadvantaged students. Tomliston
& Javis [12] explored how teachers and schools support high-
potential minority students from low-income backgrounds.
Rivera’s 2021 dissertation [13], highlighted the difficulties
principals face in under-resourced schools, emphasizing the
need for community engagement to bridge the achievement gap
caused by economic disparity. Ribar & Rubenstein [14]
examined scholarship dynamics in Georgia, finding that
students of color, economically disadvantaged students, and
male students, face higher risks of losing scholarships, thereby

exacerbating existing inequities. Despite these insights, these
studies do not account for students’ individual characteristics in
their academic success.

II. THEORETICAL FRAMEWORK

This section presents definitions and key concepts to
facilitate the understanding of the logic behind this work and its
results. It begins with contextualizing the concept of dropout-
prone or vulnerable students. Then, the statistical tools and
techniques used in this research are summarized.

A. Vulnerable Students

To define vulnerable students, two approaches are
considered: the first is based on a minimum average requirement
of 85/100, which provides an objective placement of the student
irrespective of context. The second approach pertains to low
outliers, specifically students who fall significantly below the
range of the majority group, with their positioning being
contextual and contingent upon the distribution of the group.

B. Visualization Tools and Statistical Tests for Mean
Comparison

The basic visualization tools are histograms and boxplots.
Histograms display the frequency distribution, facilitating the
understanding of the shape and trends of the data. A Kernel
Density Estimation (KDE) curve can be added to the histogram
to provide a more precise visualization of the distribution of
probabilities [15]. Boxplots represent the dispersion and
median of the data, efficiently identifying outliers.
Additionally, the Welch’s ¢-test is employed, as it is particularly
useful for comparing the means of independent groups with
different variances in scientific research [16].

IV. METHODOLOGY

This section delineates the methodology employed for
analyzing the success factors among high-achieving students
from economically disadvantaged backgrounds. It comprises
three pivotal stages: (a) Data definition, (b) Variable selection
and data preprocessing, and (c) Selection of statistical
techniques and acquisition of results.

A. Data definition

Tecnologico de Monterrey has provided the authors with
access to a database (DB) containing the academic trajectories
of N = 1796 students from 2014 to 2023. This comprehensive
dataset comprises 22,718 meticulously organized entries,
delineating the developmental journey of each student
throughout their educational tenure. The database, originally
comprising 45 distinct columns, delineates 16 numerical
variables encapsulating facets of academic performance prior
to and during enrollment, and granular insights into the
students’ personalities. The remaining 29 columns are devoted
to demographic data, including gender, age, nationality, and
scholar antecedents, such as the prior academic institution and
detailed accounts of admission examinations and evaluations.
Moreover, it also catalogs the students’ engagement in social
initiatives, detailing levels of involvement in athletic, cultural,



and leadership pursuits, as well as ongoing academic programs
and extracurricular engagements. In sum, the database provides
academic and demographic information about LTP students.
Given that most students in the sample were enrolled in
computing or engineering careers, (about 63%), the results of
this study mainly reflect the characteristics and profiles of these
students.

B. Variable Selection and Data Preprocessing
1) Target Variable

Upon data analysis, the variable "term_gpa program" was
chosen as the indicator of student academic performance. This
variable represents the cumulative overall average grade of
students up to a specific period and provides a more
comprehensive and stable representation of academic
performance compared to solely utilizing the average of a
specific period.

2) Selection between Traditional Learning model and
Competency-based model

The database contains information from two different
educational models at our institution: the past “Traditional
Learning Model” (TLM hereafter), which was used until Spring
2019, and the current "Competency-Based Model" (CBM
hereafter). The sample size, number of records in the DB and
periods for each model are given in Table I. Although a
comparison of some results for these models is outlined below,
the analysis of the present work is mainly focused on the CBM.

TABLE I. SAMPLE SIZES AND PERIODS FOR THE TWO MODELS

Number of | Number of

records students Period
Traditional Learning 13,444 984 Fall 2014 to Spring
Model (TLM) 2019
Competence-based 9274 826 Fall 2019 to Fall
model (CBM) 2023

3) Selection of predictor variables

A careful inspection of the DB revealed 15 categorical variables
worthy of detailed analysis. To examine the academic
performance of students based on the alternatives presented in
each of the categorical variables, the average of
"term_gpa_program" was calculated for several subgroups
within every categorical variable. The selected variables from
the DB used in the following analysis and their explanation are
given in Table II below. A further study of the remaining
variables in the DB will be presented in a forthcoming paper.

Additionally, the proportions of students considered ‘“at
risk,” defined as those with an average grade below 85/100 (the
threshold required to retain their scholarships), were
scrutinized. Boxplots were employed to identify outliers,
defined as data points falling below the lower quartile minus
1.5 times the interquartile range or above the upper quartile plus
1.5 times the interquartile range. Furthermore, their occurrence
percentages in both models were compared, and the
interquartile ranges in each scenario were assessed.

Regarding the CBM alone, the categorical variables with the
greatest impact on academic performance were identified to
calculate and compare the term gpa program averages within
each variable. Moreover, hypothesis tests were conducted to
compare two means using the #-Welch statistic, carefully
selecting two subgroups of interest and considering the
possibility of unequal variances. These tests were performed
using Python libraries, such as pandas, numpy, matplotlib,
seaborn, and scipy.stats.

V. RESULTS AND ANALYSIS

A. Comparison of Educational Models

The selected dependent variable was term_gpa program
grade, which varies from 0 — 100. The range 70 — 100 was
selected to improve data visualization, since there were very
few students with term gpa program below 70. Only 12
students from the TLM were removed from this study (0.09%),
and 19 students from the CBM (0.20%).

In Figure 1, shows the histogram of the number of students
and the corresponding KDE curves as function of
term_gpa_program for TLM and CBM, for term _gpa program
> 70. As it is evident, the highest TLM frequency box centers
around ferm_gpa program = 92.5, whereas for CBM, it is
centered around 95. Clearly, the TLM distribution surpasses the
CBM distribution for values between 80 and 94, while the
opposite is observed for values above 94. Therefore, based on
the term_gpa program variable, CBM students perform better
than the TLM students.

B. Selection of Statistical Techniques

To assess the difference in academic performance between
LPT students under the TLM and CBM educational models, a
variety of analytical methods were implemented. Histograms
were employed to observe the frequency distributions of the
term_gpa_program variable for students within both TLM and
CBM models.

Histogram and KDE of term_gpa_program
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Fig. 1. Histograms and corresponding KDE curves for TLM and CBM.



TABLE II. VARIABLES NAMES AND SUBGROUPS DESCRIPTION

Variable
name

Description of Subgroups

Project Scope

Student completed project scope.

Carried out

1 = with close friends or family

2 = with neighbors or schoolmates

3 = at state level

4 = at national level

Does not apply = Assessment was not considered

Project type

Project classification into one of three subgroups.
Technology development or research

Leadership

Social impact project

Does not apply = The assessment was not considered

Sports

Previous level of participation in a sporting activity.
The student

1 = has not participated in sports activities

2 = has participated in any sporting activities

3 = has been part of a representative team, participated
in sports competitions individually, or selected at the
municipal, state or regional level

4 = has been selected at the national or international
level, or has obtained recognition as a high-
performance athlete in a team or individually

Does not apply = The assessment was not considered

Cultural

Previous level of participation in a cultural activity.
The student

1 = has not participated in cultural activities

2 = has participated in any cultural activities

3 = has participated in any cultural activities, occupying
leading positions, or the student has received
recognition at the municipal, state, or regional level

4 = The student has participated in any cultural
activities and has received national or international
recognition

Does not apply = The assessment was not considered

Leadership

Previous level of participation in a leadership
activity.

The student

1 = has not participated in leadership activities

2 = has participated in a leadership or entrepreneurship
project inside or outside of their school

3 = has coordinated a leadership or entrepreneurship
project inside or outside of their school

4 = has developed and led a project inside or outside of
their school

Does not apply = The assessment was not considered

Student
activities

Previous level of participation in student activities.
The student

1 = has not participated in student activities

2 = has collaborated in any student group activities,
without being a member of the board of directors, or the
student has participated in some school activities

3 = has been a member of the board of directors of a
student group or the students has represented their
school in some school activities

4 = has created a student group at their school or the
student has won national or international competitions
in some school activities

Does not apply = The assessment was not considered

Academic
achievement

Previous level of participation in academic
achievements.

The student

1 = has no academic achievements

2 = has participated in any interscholastic, local,
regional, or state competitions, obtaining recognition
3 = has participated in any national or international
competitions, obtaining recognition

4 = has been among the top five places of their
generation or the student has participated in a higher-
level Advanced Placement or International
Baccalaureate course

Does not apply = The assessment was not considered

Work
experience

Previous level of work experience.

The student

1 = has not had work experience

2 = has participated in a work project without receiving
remuneration or recognition for it

3 = has participated in a work project and has received
remuneration or recognition for it

4 = has led a work team in a work project with or
without remuneration and recognition for it

Does not apply = The assessment was not considered

International

Previous level of participation in international
experience.

The student

1 = has not had international experience

2 = went on a study trip abroad with her school or
attended a competition abroad (academic, sports, or
cultural)

3 = carried out studies abroad during up to three months
4 = carried out studies abroad for at least one semester
Does not apply = The assessment was not considered

Community

Previous level of participation in a community
activity.

The student

1 = has not participated in community support activities
2 = has collaborated in a group or institutions, such as
churches, schools, clubs, or on their own

3 = has been a board member of a group or community
that carries out philanthropy or community service
activities

4 = has created a group or community that carries out
philanthropy or community service activities

Does not apply = The assessment was not considered

First
generation

‘Whether students are the first generation in their
family to study a professional career.

Yes = First generation

No = Not first generation

No information = Missing information

Foreign

‘Whether the student is local or foreigner.

0 = Local (student residence address is in the same city
as the Campus where they are enrolled,)

1 =Foreigner (otherwise)

No information

Address zone

Type of zone classification of the student's address.
Rural = Population < 2,500

Semiurban = Population between 2,500 and 15,000
Urban = Population > 15,000

No information

Student’s age.

Age <18:191021;>22
Student's gender.
Gender Female; Male
In Figure 2, the average accumulated grade

(term_gpa_program) boxplots for students in the TLM and the
CBM are presented. The quartiles and students falling outside
them (“outliers”) are clearly shown. In alignment with the
findings from Figure 1, the data presented in Figure 2
corroborate that, on average, students enrolled in CBM
demonstrated a better academic performance than those in

TLM.
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Fig. 2. Boxplots for TLM and CBM average accumulated grades.

In a similar way, in Table III the percentages of students at
risk of dropping out the LTP are shown, for both TLM and
CBM models, based on their academic performance (defined as
term_gpa_program < 85). The data clearly indicate that TLM
students exhibit a higher probability of dropping out of the LTP.

TABLE III. STUDENTS AT RISK IN THE TWO EDUCATIONAL MODELS BASED ON
ACADEMIC PERFORMANCE

Model Percentage of Outliers Percentage of
Number of students (Median = 1.5 IQR) Students Below 85
TLM o o
N =084 1.26 % 8.09 %
CBM o o
N=2826 243 % 2.57 %

Despite the overall high standards of academic performance
exhibited by all LTP students, it remains crucial to identify the
segment of academically vulnerable students.

C. Analysis of categorical variables in academic performance

for CBM students

This relation  between
term_gpa_program and the categorical variables defined in
Table II, to discriminate between students having (or not) a
solid academic performance. It is important to note that this
section corresponds exclusively to the CBM data (N = 826).
The objective is to map out the primary determinants of these
strengths or vulnerabilities. In this task, the search was

section studies the

restricted only to those variables with five or fewer subgroups,
as statistical or machine learning techniques for data
dimensionality reduction are not being considered (refer to
Table II).

Table IV presents the program accumulated average grades
(term_gpa_program) for the various subgroups within each
categorical variable, as described in Table II for CBM students.
The sample size for each subgroup ordered by decreasing
percentage is also included.

The average and sample size percentages for students with
missing information in the variables are also provided in the
table (No information). However, it is important to note that the
results for these students without
considered in the subsequent analyses.

information are not

Hypothesis tests were conducted to compare the means in
academic performance (term_gpa_program) among the various
subgroups presented in the categorical variables. Given the
focus of this study on describing the scholarship program and
its outcomes we opted to use Welch's #-test to contrast the
maximum and minimum means, assuming unequal variances.
While ANOVA or Factorial Analysis could provide a more
rigorous statistical examination, they were deemed beyond the
scope of this paper, which prioritized a simple statistical
approach. This approach was chosen to maintain the paper’s
emphasis on context description rather than shifting towards an
exhaustive statistical analysis, which is planned for a
forthcoming paper using the same dataset. All test results
yielded significant findings, with p-values less than 0.001 in all
evaluated variables. Consequently, the null hypothesis was
rejected in favor of the alternative hypothesis in all cases,
indicating significant differences in academic performance
among the different alternatives in the analyzed categorical
variables.

From Table IV it can be seen that:

(1) The level of students’ project scope (locally, within a
community, statewide, or nationally) has not an important
impact on students’ grades; the difference among the different
subgroups is only 0.5 points out of 100. The highest percentage
population (33.89 %) corresponds to subgroup 3 (state level).

(i1) Students who pursued projects related to “Technology
development or research” received slightly higher grades (94.4)
compared to those focusing on “Social impact” (93.8) or
“Leadership” (92.8). However, most student projects were
centered around "social impact" (87.1%), with the other two
subgroups comprising approximately 6 to 7% each.

(iii) Participating in sports prior to starting undergrad
studies has a modestly positive influence on student’ academic
performance throughout their program. Subgroups 2 (engaging
in any sports) and 3 (involvement in representative teams or
individual competitions at municipal, state, or regional levels)
exhibit only slight differences of 0.1 and 0.9 points,
respectively, compared to subgroup 1 (no sports). Interestingly,
students who compete at national or international levels or
achieve recognition as high-performance athletes (subgroup 4)
not only attain lower average grades than those engaged locally
or individually (subgroups 2 and 3), but also when compared to



students in subgroup 1. This suggests that the commitment and
time invested in national or international sports may somewhat
divert students’ attention from their academic pursuits. The
largest segment of the student population falls into subgroup 2
(23.6%), participating in sports without involvement in
competitions or representative teams. It is important to mention
that although these findings were based on students’ high
school sports activities, it is probable that students maintain
similar levels of sports involvement during their university

studies.

TABLE IV. ACADEMIC PERFORMANCE BY SUBGROUPS AND SUBGROUPS
RELATIVE SIZE FOR CBM STUDENTS

Means of
academic Size of
performance by each
Variable Subgroup subgroup (scale: 0 | subgroup
to 100) (%)
1 93.9 17.39
2 94.1 19.05
proj_scope 3 93.7 33.89
4 93.6 29.43
No information 83.6 0.24
Leadership 92.8 6.26
proj_type Social impact project 93.8 87.11
Technology
development or research 94.4 6.62
1 93.9 21.89
2 94 23.59
sport 3 94.8 13.85
4 91.4 1.43
No information 93.3 39.24
1 94.3 14.43
2 93.9 28.33
cultural 3 94.6 15.65
4 92.1 2.36
No information 93.3 39.24
1 94.6 10.9
2 93.3 8.58
leadership 3 94.7 8.82
4 93.9 32.46
No information 93.3 39.24
1 93.7 18.29
2 94.1 16.88
student_activt 3 94.3 20.38
4 94.5 5.22
No information 93.3 39.24
1 94.2 11.3
2 94.1 21.06
academic_achi
evements 3 93.9 15.41
4 94.2 12.99
No information 93.3 93.3
work_experien 1 94 23.03
ce 2 94.5 11.24

3 94.1 20.13

4 93.8 6.16
No information 93.3 39.44
1 94 53.94

2 94.2 5.49

international 3 94.5 0.61
4 94.3 0.72
No information 93.3 39.24

1 93.5 4.69

2 94 26.41

community 3 94.1 13.58
4 94.2 16.09
No information 93.3 39.24

No 94 49.58

isFirstGenerati

on Yes 93.5 49.19
No information 91.2 1.23
0 94.1 49.45
isForeign 1 93.4 46.72
No information 93.7 3.83

Rural 92.9 7.44

address zone Semiurban 93.3 15.13
- Urban 94 70.84

No information 93 6.59
18 and below 93.8 30.49

age 19 to 21 93.9 63.61

22 and above 91.8 5.9
gender Female 94 54.76
Male 93.5 45.24

(iv) Similarly to participation in sports activities,

involvement in cultural activities prior to university enrollment
appears to have minimal impact on students’ average grades.
Additionally, students classified in the highest level of
involvement (subgroup 4; those receiving recognition at
national or international levels) achieved the lowest average
grades among the student sample. This also suggest that the
dedication and time allocated to international cultural activities
might distract students from their academic endeavors. The
largest proportion of the student population (28.3%) comprises
individuals engaged in cultural activities locally or regionally
(subgroups 2 and 3), without national or international
involvement.

(v) The extent of involvement in leadership activities does
not significantly affect student academic performance. Students
who did not participate in these activities (subgroup 1) achieved
higher average grades (94.6) compared to students in subgroups
2 and 4 (93.3 and 93.9, respectively), and only slightly lower
than students in subgroup 3 (94.7). Notably, 90.0% of the
student sample participated to some extent in leadership
activities, with the largest percentage belonging to subgroup 4



(32.5%), where students initiated and managed projects either
within or outside their high schools.

(vi) The level of participation in student group activities
before starting university positively correlates with the average
grades of LTP students. Students who did not participate in
such activities (subgroup 1), attained lower average grades
(93.7) compared to those who did engage in such activities.
Furthermore, grades increased with greater involvement or
breadth of activities, ranging from 94.1 for subgroup 2 to 94.5
for subgroup 4.

(vii) The extent of participation in academic achievements
prior to university, including involvement in local to
international academic competitions, attainment of top
positions within their high school cohorts, and enrollment in
higher-level =~ Advanced Placement or International
Baccalaureate courses, did not significantly impact the average
grades of LTP students. Grades of students with no
participation (subgroup 1; 94.2) were comparable to those of
students with varying levels of participation (subgroups 2, 3,
and 4; 94.1, 93.9, and 94.2, respectively), despite that most
students were engaged in such activities during high school.

(viii) The extent of involvement in work experience before
commencing university positively influences the outcomes of
LTP students, particularly when such involvement does not
necessitate extensive time commitment as leaders of work
teams. Students in subgroups 2 and 3 achieve higher average
grades (94.5 and 94.1, respectively) compared to those in
subgroup 1 (94.0; no participation); whereas students in
subgroup 4 attain lower grades (93.8). Work experience is
valuable for receiving compensation or recognition, but it can
also distract students from their academic pursuits. It is
noteworthy that most LTP students have had prior work
experience before entering university.

(ix) The degree of involvement in international experiences
prior to university enrollment positively influences LTP
students’ average grades. Students engaged to some extent in
international activities (subgroups 2, 3, and 4) achieved higher
grades (94.2, 94.5, and 94.3, respectively) compared to those
with no participation (subgroup 1; 94.0). However, over 50%
of LTP students were unable to participate in international
activities probably due to their disadvantaged economic
circumstances during high school.

(x) The extent of involvement in community activities prior
to university enrollment is another factor that positively impacts
the academic performance of LTP students. Students who did
not participate obtained a lower grade (93.5) compared to those

engaged in community activities to varying degrees (subgroups
2, 3, and 4), with average grades of 94.0, 94.1, and 94.2,
respectively. It is noteworthy that a significant portion (more
than 90%) of LTP students were engaged in community
participation during their high school years.

(xi) Students who were not the first in their families to
attend university, achieved slightly higher grades (0.5 points)
compared to those who are the first generation to pursue higher
education. The proportion of these two groups within the
student sample is nearly identical, with each comprising
approximately 50% of the sample.

(xii) Local students (subgroup 0) achieved slightly higher
grades (94.1) compared to students originating from areas
outside the city where the campus is located (subgroup 1, 93.4).
The student sample sizes of both subgroups are very similar.

(xiii) The type of zone of the student's address in high school
has noticeable impact on LTP students’ learning outcomes at
the university. Students coming from rural zones (subgroup 1)
obtained smaller average grades (92.9) than those coming from
semirural (subgroup 2; 93.3) or urban environments (subgroup
3; 94.0). In our student sample more than 70% of the students
came from urban areas.

(xiv) Younger students demonstrated superior academic
performance compared to their older counterparts. Among
students aged 18 and under or between 19 and 21, the program’s
average grade stood at 93.8 and 93.9, respectively. However,
for students aged 22 years or older, this average slightly
decreased to 92.8. The largest portion of the student
demographic fell within the age range of 19 to 21 years
(63.6%), followed by students aged 18 years or younger at
30.5%, while only 5.90% comprised students aged 22 years or
older.

(xv) Lastly, concerning the gender of LTP students, females
obtained slightly higher grades than males (94.0 vs. 93.5).

Based on the previous analyses, the factors or activities
undertaken during high school that correlate with LTP
undergrad students’ academic achievements can be categorized
into three groups:

(a) Factors that positively influenced undergrad LTP
students’ academic performance to varying degrees include: (i)
participation in student group activities, (ii) engagement in
international experiences, (iii) involvement in community
activities. Additionally, certain demographic factors showed
positive impacts on LTP students’ academic outcomes, such as:
(1) not being the first in their families to attend university, (ii)



being of a younger age, (iii) originating from urban residential
areas rather than semirural or rural environments, (iv) residing
in the same city as the university campus, and (v) being female.

(b) The factors that positively influenced student academic
performance, provided they did not consume excessive time
that could detract from their studies included: (i) prior work
experience, (ii) participation in sports activities, and (iii)
engagement in cultural activities.

(c) Factors that demonstrated little effect on student
academic performance include: (i) the scope of students'
projects, (ii) the extent of involvement in leadership activities,
and (iii) participation in local, national, or international
academic competitions.

VI. CONCLUSIONS AND FUTURE WORK

The Tecnologico de Monterrey, a premier private university
in Mexico, launched its Leaders of Tomorrow Scholarship
Program (LTP) in 2013. This initiative aims to provide
comprehensive support to young outstanding students, who
also exhibit leadership qualities within their communities, by
granting them a 100% scholarship to pursue their university
degree. This program represents a significant initiative that
should serve as model for other mayor universities globally, as
it effectively nurtures and empowers valuable talent spread in
far, low-income communities, especially in developing
countries such as Mexico.

This study highlights the notable positive correlation
between student participation in cocurricular activities and
improved academic outcomes among students enrolled in the
LTP. This suggests the promotion of cocurricular activities by
academic institutions at suitable levels of intensity and extent
to not distract student time from their academic activities.
Furthermore, this research highlights the importance of
designing policies to support LTP students from rural areas and
those attending campuses situated outside their communities.

Nevertheless, it is important to acknowledge -certain
limitations within this study, such as the complexity arising
from the analysis of multiple variables, which may hinder some
results’ interpretation. For future research endeavors, the
adoption of dimensionality reduction techniques, including
Principal Component Analysis, Clustering, or Classification, is
recommended. These methods could offer more intuitive visual
outcomes, aiding more effectively in the identification of
underlying patterns within the student’s data. Moreover,
considering personality traits as variables in future
investigations could shed light on those conducive to academic
success.

In future work, we aim to extend this analysis using
multivariate techniques, including ANOVA and Factorial
Analysis, to provide a more comprehensive statistical
evaluation of the trends revealed by the database.
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