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Employment outcomes are more strongly associated with specific career paths 
than with academic performance. Despite expanding university access, significant 
gaps persist between the training received and labor market conditions. The 
objective was to identify and analyze the factors that influence the employment 
situation of university graduates. A quantitative explanatory approach was used, 
with a sample of 3,009 graduates. A structured survey was administered, and 
the data were analyzed using Logistic regression, Lasso regression, and Random 
Forest models. The results show that the variables with the greatest predictive 
power are the type of contract, time spent working, and income level. In contrast, 
academic variables such as GPA and theoretical or practical training showed little 
relevance. In comparison, employability is more associated with specific career 
paths than academic merits. The study reveals important findings for universities 
to strengthen applied training, encourage early entry into the workforce, and 
develop monitoring systems that allow them to adapt their educational offerings 
to the real demands of the professional environment. Understanding the factors 
that influence graduate employability is crucial to enhancing the significance of 
education and improving professional opportunities.
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1 Introduction

Education is a fundamental tool for empowerment in socioeconomic, political, and 
technical growth (Dzomeku et al., 2024). Every year, higher education institutions produce 
recent graduates ready for the job market (Almejas et al., 2017). As a measure of accountability 
and demonstration of impact, these educational institutions must show the employability 
profile of their graduates, as well as the impact that these institutions have on the personal and 
professional development of the graduates (Dewi et al., 2021; Maghamil, 2025). Professional 
development is defined as the process by which an individual acquires or improves the skills, 
information, and/or attitudes necessary for better practice (Mitchell, 2013). The economy of 
a nation functions through the knowledge and skills of its people, indicating that the personal 
and professional development of the country’s workforce is fundamental for nation-building 
(Cruz and Alcantara, 2015). Undoubtedly, employment can be best measured through a 
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program’s alumni, as they are considered the best proof of the 
program’s performance (Aquino, 2015).

Higher education institutions have a key role in improving their 
graduates’ employability (Blázquez et  al., 2024; Yizengaw and 
Weidman, 2024), especially in developing countries, where there is a 
need for trained and qualified human resources for economic 
development and social transformation (World Bank, 2019). 
Graduates, in particular, are expected to have skills and competencies 
that are relevant and responsive to the needs and demands of 
employers and society (Rodzalan and Saat, 2015). However, several 
factors may affect graduates’ employability, such as the quality of 
learning environments, curriculum alignment, and the development 
of skills and competencies (Tomlinson and Holmes, 2017).

The number of people graduating from higher education 
institutions has increased rapidly in recent years (Rodrigues et al., 
2024). Once seen as an elite preparing for key professional and 
managerial roles, graduates’ initial position in the labor market is 
more uncertain (Blokker et  al., 2023). Studies show that many 
graduates face several barriers to finding a (good) job and often 
experience unemployment and underemployment after completing 
their degree (Clarke, 2018; Tomlinson, 2012, 2017). As a result, 
graduate employability is a growing concern for governments, higher 
education providers, and graduates themselves (Rodrigues et al., 2024).

The global market in 2024 shows progress in terms of employment 
(Kimeu, 2024), but significant challenges remain related to the quality 
of work, informality, and gender equity (Aquino, 2025). The global 
unemployment rate remained at a historically low level of 5% in 2024 
and 2025; however, the creation of decent jobs has been insufficient, 
with a deficit of 402.4 million jobs (OIT, 2025), however, 66% of the 
working-age population between 15 and 64 years old has paid 
employment (OCDE, 2024); in addition, by 2030, the creation of 170 
million new jobs is projected worldwide (World Economic Forum, 
2025); despite this, approximately 13% of young people in 2024 will 
have limited participation in the labor market, especially in 
low-income countries (More, 2024), the labor informality remains 
high, with more than 2 billion workers in the informal sector, and 
women face the greatest disparity in labor participation and 
remuneration (OIT, 2024).

In the Philippines, graduates from a state university showed high 
employment rates between 2015 and 2019, exceeding the university’s 
strategic objectives (Roman and Villanueva, 2023). A study in China 
highlighted regional disparities, with economics and management 
graduates struggling to secure relevant job opportunities between 
2018 and 2023 (Jiang and Eliza, 2024). Student characteristics, 
including the employment rate and economic need, play an important 
role in public universities (Santos, 2018). In Russia, a significant 
number of graduates find jobs unrelated to their degrees, indicating a 
mismatch between education and labor market demands (Sekerbayeva 
et al., 2024). While many graduates achieve high employment rates, 
the relevance of their jobs to their qualifications remains a critical 
concern, suggesting the need for better alignment between educational 
outcomes and labor market needs.

The employment rate of university graduates in Peru presents a 
complex panorama influenced by various sociodemographic and 
educational factors, with approximately 36,939 graduates from 
Peruvian universities (Estadística de Calidad Educativa, 2025) and 
according to the National Superintendence of Higher University 
Education (Sunedu), the labor market for graduates of the university 

system is around 25% (Minería y Energía, 2024), approximately 50% 
of graduates find employment under suitable conditions, while 29% 
remain unemployed, which highlights significant challenges in job 
placement (Yangali and Saenz, 2021). Factors such as degree type, 
university ranking, and socioeconomic background play a crucial role 
in determining employment outcomes (Yangali and Saenz, 2021). 
Engineering graduates have four times more employment 
opportunities compared to other fields (Yangali and Saenz, 2021), and 
87% of education graduates find employment within 1 year (Hilario-
Flores et al., 2022). Lack of experience and professional development 
are major obstacles for many graduates (Chotón et al., 2022). Despite 
these challenges, there is growing recognition of the need for 
educational reforms and collaborative efforts to improve the 
employability of graduates in a rapidly evolving labor market 
(Bobadilla et  al., 2024). In terms of formal and independent 
employment, graduates reached a rate of 61.2% (Programa Nacional 
de Becas y Crédito Educativo - Pronabec, 2025).

Statistics on job placement do not answer questions such as the 
level and nature of the jobs graduates accepted, and why (Khan and 
Ali, 2022). Therefore, it is necessary to ask whether the graduates got 
a job and, more specifically, whether the job was related to their area 
of specialization (Pool and Sewell, 2007). The literature also 
emphasizes the need for empirical research into these problems 
(Raihan and Azad, 2023), which is why the authors undertook this 
study. The aim was to identify and analyze the factors that influence 
the employment situation of university graduates, assessing the extent 
to which educational, sociodemographic, and occupational variables 
predict graduate employability. The objective was to explore graduates’ 
satisfaction with their first job and the factors that contribute to it, so 
that students, academics, and policymakers could gain insights from 
the study’s findings.

The benefits of a follow-up study are undeniable, in addition to 
providing feedback on the usefulness of the curricula and training for 
their current jobs (Verona, 2011), a follow-up study is crucial for 
national development as it determines the contribution of graduates 
to the country’s workforce (Dzomeku et al., 2024). In the context of 
quality assurance, information from a follow-up study could be used 
to drive the growth of the institution by assessing the relevance of 
curricula and providing empirical evidence that can be  used to 
influence activities aimed at improving the quality of these educational 
institutions’ programs (Sanchez et al., 2017).

2 Literature review

Employment is defined as the situation in which a person of 
working age engages, during a reference period, in an activity aimed 
at producing goods or providing services for remuneration or profit, 
either as an employee, self-employed worker, or contributing family 
worker; it also includes those who maintain a work relationship but 
are temporarily absent (ILO, 2024). This definition, adopted by the 
19th International Conference of Labour Statisticians (ICLS), is 
standard in international labour studies and clearly distinguishes 
being employed from the attributes of job quality (formality, stability, 
income, social protection, and field-of-study correspondence). 
Employability is typically defined as an individual’s employment 
potential in the internal and external labor market (Forrier and Sels, 
2003), within this area of research, there is particular emphasis on the 
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immediate and long-term professional outcomes of graduates in the 
field of higher education research (Clarke, 2018; Donald et al., 2019), 
while career and psychology research focuses primarily on how 
employability can serve as a resource, facilitating career mobility and 
success (Forrier et al., 2018; Fugate et al., 2021).

Research on employment has gained considerable momentum, 
particularly in the field of career research (Akkermans and Kubasch, 
2017; Byington et al., 2019) and educational research (Healy et al., 
2022; Tomlinson, 2012). However, studies have identified 
employability as a key problem facing graduates (Fahimirad et al., 
2019; Holmes, 2013; Okolie et al., 2020; Osmani et al., 2015). The 
aspect of employability varies from simple to complex measures, from 
simply getting a job within 6 months of graduating to how well 
students have practically demonstrated their knowledge, skills, and 
understanding in their jobs (Khan and Ali, 2022).

Research on graduate employability underscores the central role 
of generic and soft skills, such as critical thinking, adaptability, and 
digital literacy, in facilitating labor market insertion (Adegbite, 2024; 
Akhtar et al., 2024; Cronin et al., 2021; Succi and Canovi, 2020; Tan 
et  al., 2023). These competencies are closely linked to practical 
experience, cooperative education, and career awareness (Mtawa et al., 
2021; Tan et al., 2023). Work-integrated learning, in particular, has 
shown a strong influence on long-term career development, as it 
prepares students for immediate employment and professional growth 
(Adegbite and Adeosun, 2021; Crawford et al., 2020; Mabungela and 
Mtiki, 2024; Schueller, 2023). Furthermore, life and career planning 
knowledge, alongside digital skills, significantly enhances 
employability prospects (Kee et al., 2023; Khan et al., 2022). However, 
persistent skills gaps highlight the need for further research and 
curricular reforms to strengthen these competencies (Cronin et al., 
2021; Scheuring and Thompson, 2025).

Research has indicated that cultivating these skills can significantly 
improve students’ psychological well-being, academic performance, 
physical health, and future employment prospects (Cronin et al., 2021; 
Hailikari et al., 2021; Succi and Canovi, 2020). Academics stress the 
importance of universities providing students with ample 
opportunities to develop these essential life and career skills (Carrasco 
et al., 2024). In addition, further research is needed to delve deeper 
into this area, ensuring a comprehensive understanding of the impact 
and importance of these skills in preparing students for the workforce 
(Alt et al., 2023). Studies have strongly emphasized the importance 
and effectiveness of life and career education in the holistic 
development of students’ employability skills (Alt et al., 2023; Cronin 
et al., 2021). This education focuses on improving students’ social, 
emotional, and cognitive skills to help them effectively cope with the 
psychological challenges associated with employment. According to 
Hailikari et  al. (2021), knowledge about life and career not only 
improves critical thinking skills and prosocial behavior but also has a 
far-reaching impact on aspects such as working life, job 
responsibilities, and future employment.

Graduate employment has long been a key attraction for higher 
education providers (Clarke, 2018; Jorre et al., 2021; Maxwell and 
Armellini, 2019; Nghia et al., 2019; Peng, 2019; Wilkes and Burns, 
2019). However, research on employability among people with 
practical or vocational training is much less common (Akkermans 
et al., 2024a). In addition to vocational and educational differences, 
many groups have been underrepresented in employability research 
to date (Goulart et  al., 2022). Curriculum design, continuous 

improvement, and pedagogical practices have significant impacts on 
learning outcomes (Sánchez et  al., 2024) and, eventually, on the 
employability of university graduates (Gaweł et al., 2024).

However, unemployment can occur due to two factors: 
employment avenues are limited, or graduates are not sufficiently 
developed for the available vacancies (Affum-Osei et  al., 2019; 
Ampong, 2020; Baah-Boateng, 2015). Assuming that there are 
vacancies available, studies of Agwu (2019); Bawakyillenuo et  al. 
(2013); Oppong (2015); and Pitan and Adedeji (2012), they attributed 
the unemployment problem to the academic sector’s inability to 
produce the appropriate caliber of graduates to match employment 
pathways. This claim suggested that the graduates produced by higher 
education institutions had not developed the skills required for 
employment. In response, Kwarteng and Mensah (2022) could this 
underdevelopment of the right set of skills be due to higher education 
institutions ignoring the needs of the workplace, or could higher 
education institutions somehow be unable to meet the development 
of these skills in students? In response, studies by Afolabi (2014); 
Awayiga et al. (2010); Cory and Pruske (2012); Damoah et al. (2021); 
Ismail et al. (2020); Sithole (2015); and Teferi (2015) they found that 
employers were dissatisfied with the products produced by academic 
institutions. On the contrary, Catalunya (2015); Lowden et al. (2012); 
and Tudy (2017) they observed that employers were satisfied with the 
level of development and associated productivity of graduates 
produced by higher education institutions.

Studies have identified employability as a key problem facing 
graduates (Fahimirad et al., 2019; Holmes, 2013; Okolie et al., 2020; 
Osmani et al., 2015). The aspect of employability varies from simple 
to complex measures, from simply getting a job within 6 months of 
graduating to how well students have practically demonstrated their 
knowledge, skills, and understanding in their jobs (F. Khan and Ali, 
2022). They have also shown that digital literacy is crucial to improving 
graduates’ job readiness (Arnold, 2023; Morgan et al., 2022). Although 
studies have explored the influence of digital literacy on the 
employability of graduates (Arnold, 2023; Goulart et al., 2022), the 
study identifies and analyzes the factors that influence the employment 
situation of university graduates; it also explores the influence of 
students’ life and career knowledge on their employability skills, 
focusing specifically on the impact of work-integrated learning. It 
highlights the need to improve higher education institutions’ curricula 
to provide students with essential life and career knowledge, as this 
area is currently lacking in emphasis (Hailikari et al., 2021; Succi and 
Canovi, 2020).

In recent years, work-integrated learning has been increasingly 
recognized as a crucial educational approach to preparing graduates 
to be competent and ready for the world of work (Adegbite, 2024). 
This approach encompasses various forms of practical experience, 
including internships, apprenticeships, internships, field experiences, 
and work study (Mpu et al., 2022; Shaleh et al., 2022). These diverse 
opportunities allow students to acquire valuable practical skills and 
knowledge for their future careers. Work-integrated learning has been 
closely associated with aspects of graduate employability, playing a 
crucial role in equipping individuals with the skills needed for future 
employment worldwide (Jackson and Bridgstock, 2021; Rowe and 
Zegwaard, 2017). The positive correlation between lifelong learning 
and graduate employability has been demonstrated in a variety of 
ways, including its impact on strengthening career prospects, 
developing professional networks, encouraging proactive initiative, 
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and developing essential leadership qualities (Adegbite and Hoole, 
2024; Khan et al., 2022; Mabungela and Mtiki, 2024). This highlights 
the multifaceted role of lifelong learning in preparing graduates to 
excel in the dynamic demands of today’s labor market (Adegbite, 2024).

3 Materials and methods

3.1 Place of study

This study was conducted at the Toribio Rodríguez de Mendoza 
National University of Amazonas (UNTRM), located in the Amazonas 
region of northeastern Peru. Amazonas is one of the country’s 24 
departments and borders Ecuador to the north, Loreto to the east, San 
Martín to the southeast, La Libertad to the south, and Cajamarca to 
the west. In terms of education, UNTRM is the university with the 
largest number of programs and graduates in the region. This is why 
the study was conducted there. The study population consisted of 
undergraduate graduates from 2006 through the 2023–2 semester. 
This includes those who graduated from university or completed the 
curriculum according to the academic program.

3.2 Data collection

The survey technique employed was a virtual survey, administered 
via Google Forms and distributed via email and WhatsApp groups by 
the Graduate Monitoring Department. The survey was conducted in 
25 undergraduate programs, yielding a total of 3,009 graduates, 
representing 44% of the total population. The survey was designed in 
three sections: the graduate’s sociodemographic profile, labor market 
status, and perceptions and relationship with university education.

The questionnaire was validated through expert judgment. Three 
evaluators with the following profiles (a doctoral methodologist, a 
doctoral statistician, and a researcher with prior experience in 
graduate studies) provided valuable feedback for defining the 
questionnaire before its administration. To determine reliability, the 
Cronbach’s alpha coefficient test was applied, yielding a value of 0.78, 
indicating good internal consistency. This test was conducted on 5% 
of the total population, selected with characteristics similar to the 
target sample.

The data set used in the study includes graduates from 2006 to 
2023. Table 1 provides information on variables that influence the 
employment status of graduates. Detailed information on the variables 
was obtained through a survey, for which all participants gave their 
informed consent for voluntary participation, guaranteeing the 
anonymity and confidentiality of their responses. A total of 3,009 
graduates responded.

3.3 Data analysis

The data on graduates’ employment were processed and classified 
using descriptive statistics and a logistic regression model. The 
analysis was conducted using the Python programming language 
(version 3.12.2). Employment status was grouped using 20 essential 
variables (defined as independent variables). These 20 essential 
variables include variables directly related to graduate employability 

(gender, time since graduation, graduation status, marital status, GPA, 
school origin, number of children, academic degree, time spent 
working, career experience, contract type, sector, income, time to get 
first job, university has influenced the work environment, training 
received, basic training, specialized training, theoretical training, 
practical training).

According to the coding presented in Table  1, most of these 
variables are nominal or discrete and were incorporated into the 
analysis using pre-defined numeric categories. The variable 
“Graduation status” was treated as dichotomous (0 = No, 1 = Yes). No 
additional dummy variables were generated for each category; instead, 
the numeric codes from the table were directly used to represent the 
different categories in the logistic model. This coding approach 
facilitates the identification of each category and preserves the original 
structure of the questionnaire.

3.4 Regression model

The analysis used a logistic regression model, a widely applied 
statistical method for classification and prediction tasks (Agresti, 
2007; Peng et al., 2002), which estimates the probability of a binary 
outcome, such as being employed or not, based on a set of independent 
variables (Boateng and Abaye, 2019; Hosmer and Lemeshow, 2000). 
This model, suitable for binary responses coded as 1 or 0 (Bewick 
et  al., 2005; Leon, 1998), enables not only the estimation of such 
probabilities (King and Zeng, 2001), but also the identification of 
relevant risk factors and the magnitude of their influence (Sperandei, 
2014). The method is based on a logit transformation, or log odds, 
which expresses the ratio between the probability of success and the 
probability of failure (Peng and So, 2002) The mathematical 
representation of the logistic regression model is given by the 
following expressions (Equations 1 and 2).

	
( ) γγ ε

−
= +

+

1
1 i

ilogit
e 	

(1)

	

γ β β β β β ε
γ

 
= + + + +…+ + − 

0 1 1 2 2 3 31
i

n n
i

logit X X X X
	

(2)

Where:
γ i: Dependent variable (Employment situation).
β0: It is the intercept of the regression, which represents the initial 

value when all independent variables are zero.
The coefficients (β1, β2, β3, … βn) are the estimated values that 

indicate the impact of each factor on the probability of the 
employment situation.

The coefficients ( 1X , 2X , 3X , … nX ) are the independent variables.
ε: is the error term.
The logistic model was evaluated using classic fit and prediction 

metrics. The Hosmer-Lemeshow test confirmed a good fit between the 
observed and estimated values (Hosmer et al., 1989, 1998; Maydeu-
Olivares et al., 2023), while the Nagelkerke coefficient showed that the 
independent variables explain a significant percentage of the 
variability in employability (Park, 2013). In addition, the precision, 
recall, and F1 score, together with the AUC, allowed for a detailed 
evaluation of the model’s performance, highlighting its high capacity 
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TABLE 1  Variables were analyzed to evaluate the employment situation of university graduates.

Variables Description Guy Range

Gender Identify the gender of the graduates Nominal
(1) Female

(2) Male

Graduation Time Identify the graduation time in years Discrete

Graduate
Identify if the graduate has a bachelor’s degree

Dummy
(0) No

(1) Yes

Marital status Identify the marital status of graduates Nominal

(1) Single

(2) Married

(3) Widow(er)

(4) Divorced

Average Identify the grade point average with which they graduated Discrete

Origin of the School Identify the type of school of origin with which they entered the 

university

Nominal

(1) National College

(2) Private School

(3) COAR1

Number of Children Identify the number of children of graduates Discrete

Academic Degree Identify the type of academic degree of the graduates Nominal

(1) Bachelor’s degree

(2) Master’s degree

(3) Doctorate

The time I spend working Identify the time working since graduation Nominal

(1) He did not work at any time

(2) The minority of the time was spent working

(3) Half the time, he was working

(4) Most of the time, he was working

(5) He was working all the time

Career Experience Identify the experience of graduates in their training career Nominal

(0) Never worked

(1) Did jobs with a strict field of study match to 

their professional career.

(2) Did occasional jobs with a field of study 

match to their professional career.

(3) Did jobs with no field-of-study match to 

their professional career.

(4) Did occasional jobs with no field-of-study 

match to their professional career.

Type of Contract Identify employment conditions Nominal

(0) Informal employment

(1) Lessor

(2) Fixed-term contract

(3) Indefinite Contract

Sector Identify the employment conditions of graduates. Nominal

(0) Informal employment

(1) Private organization

(2) Public body

(3) Self-employment

(4) Non-governmental organization (NGO)

Income Identify the employment conditions of graduates. Nominal

(1) Less than S/ 1,100.00

(2) Between S/ 1,100.00 and S/ 2,500.00

(3) Between S/ 2,500.00 and S/ 4,000.00

(4) Between S/ 4,000.00 and S/ 5,000.00

(5) More than S/ 5,000.00

Time to get your first job Identify the time to get your first job after graduating from college Nominal

(1) From 1 to 6 months

(2) From 7 months to 1 year

(3) From 1 to 2 years

(4) More than 3 years

(5) He was already working

(Continued)
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to identify employed graduates correctly (Fawcett, 2006; Hosmer 
et al., 2013).

The comparison between the applied models, logistic, Lasso, and 
Random Forest, allows for cross-validation of the consistency of the 
results and highlights different approaches to employability analysis. 
While the logistic model offers a solid interpretive basis from classical 
statistics, Lasso provides simplicity and automatic variable selection 
capabilities, and Random Forest complements the analysis by 
capturing nonlinear and complex relationships between factors. The 
convergence of these methods reinforces the robustness of the findings 
and provides a comprehensive view to guide evidence-based 
institutional decisions.

4 Results

The survey of 3,009 university graduates (Table 2) reveals a gender 
distribution slightly favorable to women (51.65%) over men (48.35%), 
with a notable predominance of singles (86.71%) compared to other 
marital status categories such as married (12.63%), widowed (0.23%) 
and divorced (0.43%); concerning parenthood, more than half of the 
graduates (53.61%) do not have children, while the rest are mainly 
distributed among those with one child (28.15%) or two children 
(13.86%), with a minority of graduates with three children (3.72%) or 
more than four (0.66%), which suggests a profile of mostly young 
graduates, without formal marital commitments and with few or no 
parental responsibilities.

Table  3 reflects a predominantly public and undergraduate 
academic profile among graduates: most finished their studies 6 to 
10 years ago, 89.93% hold a bachelor’s degree, and 90.56% come from 

public schools. Postgraduate advancement is limited, with only 
22.50% holding a master’s and 1.69% a doctorate, highlighting a 
concentration at the basic level of higher education and the need to 
promote further academic progression.

Table 4 indicates a generally favorable employability scenario. 
Nearly half of the graduates (48.22%) secured employment within 6 
months of graduation, while 25.66% were already working beforehand, 
reflecting a rapid transition to the labor market. Although 4.52% have 
never worked, 80.33% have held jobs related to their field, either 
directly or occasionally, suggesting a strong alignment between 

TABLE 1  (Continued)

Variables Description Guy Range

The University has influenced 

the workplace

Identifies the perception of graduates regarding whether the 

university has influenced their employment
Nominal

(1) Nothing

(2) Little

(3) Partly

(4) Much

Training Received
Identify the perception of graduates regarding the training 

received
Nominal

(1) Insufficient

(2) Acceptable

(3) Excellent

Basic Training
Identifies the perception of graduates regarding basic training 

courses
Nominal

(1) Insufficient

(2) Acceptable

(3) Excellent

Specialty Training
Identifies the perception of graduates regarding specialty training 

courses
Nominal

(1) Insufficient

(2) Acceptable

(3) Excellent

Theoretical Training Identify the perception of graduates regarding theoretical courses Nominal

(1) Insufficient

(2) Acceptable

(3) Excellent

Practical Training
Identify the perception of graduates regarding the practical 

courses or internships carried out
Nominal

(1) Insufficient

(2) Acceptable

(3) Excellent

Employment status
Identify the current employment status of graduates (are they 

working)
Dummy

(0) Not Employed

(1) Employee

1High Performance School.

TABLE 2  Descriptive statistics of the sociodemographic profile of 
graduates.

Variables Frequency 
(3,009)

Percentage

Gender Female 1,554 51.65

Male 1,455 48.35

Marital 

status

Single 2,609 86.71

Married 380 12.63

Widow(er) 7 0.23

Divorced 13 0.43

Number of 

children

0 1,613 53.61

1 847 28.15

2 417 13.86

3 112 3.72

More than 4 20 0.66
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education and employment. Regarding continuity, 72.48% reported 
having worked most or all of the time since graduating. However, the 
presence of 15.15% in jobs unrelated to their profession and 22.99% 
with intermittent or limited work trajectories underscores the need for 
support mechanisms to improve job stability and 
professional relevance.

Table  5 shows that most graduates (82.09%) work without a 
formal contract, largely due to self-employment, especially in regions 

with limited formal job opportunities like Amazonas. Although 
76.47% are employed mainly in the public sector (60.58%), the low 
presence of fixed-term (9.27%) and indefinite contracts (3.62%) 
reflects high informality. Income is concentrated in the 
S/1,100–S/4,000 range, with only 17.55% earning more, and 12.43% 
earning little or nothing, indicating employment vulnerability. These 
findings highlight the need to promote job formalization and improve 
income security.

Table 6 shows that while most graduates perceive their overall 
academic training as acceptable (68.96%), significant concerns arise 
regarding practical and specialized preparation. Basic and theoretical 
training received strong approval, with over 95 and 91% rating them 
as acceptable or excellent, respectively, indicating a solid academic 
foundation. However, 22.10% rate practical training as insufficient, 
suggesting a critical gap in hands-on learning and professional 
readiness. This points to the need to strengthen experiential 
components such as internships and industry engagement to enhance 
employability and confidence in applied skills.

Figures 1, 2 graphically present the categories and relationships 
that emerged from the qualitative analysis of the open-ended 
responses in the questionnaire administered to participants. These 
diagrams were built by identifying recurring themes in the written 
perceptions, grouping them into categories and representing their 
connections. Both figures were produced using the same open and 
axial coding procedure, differing only in the topic analysed.

Figure 1 illustrates the main strategies used by graduates to obtain 
their first job, with personal contacts standing out as the most 
frequent, underscoring the key role of social networks in job 
placement. Other strategies include submitting applications, 
volunteering, internships, and self-employment, especially relevant in 
regions with limited formal opportunities, reflecting a mix of informal 

TABLE 3  Distribution of educational characteristics of graduates.

Variables Frequency 
(3,009)

Percentage

Years of 

graduation

2 399 13.26

3 307 10.20

4 278 9.24

5 186 6.18

6 to 10 1,107 36.79

11 to 15 443 14.73

More than 15 289 9.6

Graduate 

(Bachelor)

Yes 2,706 89.93

No 303 10.07

School of 

origin

Public 2,725 90.56

Private 277 9.21

COAR 7 0.23

Academic 

degree

Bachelor 2,281 75.81

Master’s 677 22.50

Doctor 51 1.69

TABLE 4  Professional experience and job placement times.

Variables Frequency (3,009) Percentage

Time first job Not yet worked 136 4.52

From 1 to 6 months 1,451 48.22

From 7 months to 1 year 373 12.40

From 1 to 2 years 216 7.18

More than 3 years 61 2.03

He was already working 772 25.66

Career experience time Never worked 136 4.52

Did jobs with a strict field of study match to their professional career. 1,663 55.27

Did occasional jobs with a field of study match to their professional 

career.
754 25.06

Did jobs with no field of study match to their professional career. 211 7.01

Did occasional jobs with no field-of-study match to their professional 

career.
245 8.14

Time, I dedicate to work He never worked 136 4.52

The minority of the time was spent working 290 9.64

Half the time, he was working 402 13.36

Most of the time, he was working 1,467 48.75

He was working all the time 714 23.73

https://doi.org/10.3389/feduc.2025.1664249
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Portocarrero Ramos et al.� 10.3389/feduc.2025.1664249

Frontiers in Education 08 frontiersin.org

ties, proactive behavior, and practical experience in the transition to 
the labor market.

Figure 2 shows that employers value work experience above all in 
hiring decisions, followed by complementary training such as courses 
and diplomas. Soft skills like leadership and creativity also stand out, 
reflecting the importance of adaptability and interpersonal abilities. 
While academic degrees and university background are considered, 
practical experience and continuous learning weigh more heavily in 
the current job market.

The correlation matrix (Figure 3) shows structured relationships 
between academic, sociodemographic, and employment variables. 
There is a strong association between the different types of training 
(theoretical, practical, basic, and specialized), suggesting that 
graduates tend to evaluate their training holistically. At the 
employment level, variables such as time spent working and income 

level show moderate correlations, indicating that a sustained 
employment trajectory is associated with better economic conditions. 
In contrast, variables traditionally valued, such as grade point average 
or type of school attended, show weak correlations, reinforcing the 
idea that employment success does not depend exclusively on 
academic performance, but rather on practical experience and 
continuity in employment.

The Random Forest analysis (Figure 4) shows that the type of 
contract is by far the most influential factor in analyzing the 
employment situation of graduates, followed by length of employment 
and income level. These variables far outweigh others, such as 
professional experience, time taken to find the first job, or employment 
sector. In contrast, academic variables such as grade point average, 
practical or theoretical training, as well as personal characteristics 

TABLE 5  Working conditions of graduates.

Variables Frequency 
(3,009)

Percentage

Type of 

contract

Informal 

employment
2,470 82.09

Lessor 151 5.02

Fixed-term 

contract
279 9.27

Indefinite 

Contract
109 3.62

Sector Informal 

employment
136 4.52

Private 

organization
836 27.78

Public body 1823 60.58

Self-

employment
190 6.31

Non-

governmental 

organization

24 0.80

Income They do not 

receive income
136 4.52

Less than S/ 

1,100.00
238 7.91

Between S/ 

1,100.00 to S/ 

2,500.00

1,238 41.14

Between S/ 

2,500.00 to S/ 

4,000.00

869 28.88

Between S/ 

4,000.00 to S/ 

5,000.00

277 9.21

More than S/ 

5,000.00
251 8.34

Employment 

status

Not Employed 708 23.53

Employee 2,301 76.47

TABLE 6  Graduates’ perception of the training received at the university.

Variables Frequency 
(3,009)

Percentage

Training 

received

Insufficient 460 15.29

Acceptable 2075 68.96

Excellent 474 15.75

Basic training Insufficient 128 4.25

Acceptable 2,152 71.52

Excellent 729 24.23

Specialty 

training

Insufficient 530 17.61

Acceptable 1854 61.62

Excellent 625 20.77

Theoretical 

training

Insufficient 248 8.24

Acceptable 2053 68.23

Excellent 708 23.53

Practical 

training

Insufficient 665 22.10

Acceptable 1702 56.56

Excellent 642 21.34

FIGURE 1

The most common mechanisms for obtaining the first job, according 
to university graduates.
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such as gender or marital status, are of almost no importance. This 
quantitative evidence reinforces the notion that structural conditions 
in the labor market and actual experience carry more weight than 
academic achievements in professional integration.

To optimize the model’s performance, a hyperparameter tuning 
process was conducted using cross-validation. Different configurations 
of the max features parameter were evaluated, and the optimal choice 
was sqrt, which achieved an average cross-validation score of 0.9888 
and a test set score of 0.9867. This result demonstrates the model’s 
stability and confirms that the selected configuration provides an 
appropriate balance between bias and variance, maximizing predictive 
capacity without overfitting.

The coefficients of the logistic model (Figure  5) confirm that 
having a formal contract and having accumulated work experience 
after graduation are decisive factors in being employed. In particular, 
the absence of a contract is strongly associated with a lower probability 
of employment. Variables such as income level, professional 
experience, and perceived influence of the university have positive and 
statistically significant effects. In contrast, the contributions of 
academic training and personal variables such as gender or school 
background are minimal or even negative, which highlights a 
disconnect between perceived university training and the actual 
demands of the labor market.

Hyperparameter tuning for the logistic regression model was 
conducted using cross-validation, systematically testing different 
combinations of regularization strength (C), penalty type (penalty), 
and solver. The best performance was achieved with C = 1, 
penalty = ‘l2’, and solver = ‘liblinear’, reaching a validation score of 
approximately 0.9896. During this process, some configurations were 
intentionally explored even though they are not applicable by design 
(certain penalties are not computed with specific solvers), resulting in 
nan values for those combinations as expected in an exhaustive search. 
These non-applicable settings were automatically disregarded, and the 

procedure robustly identified the optimal model, ensuring its stability 
and predictive validity.

The logistic model was re-estimated, treating the categorical 
variables as factors. Table 7 presents the disaggregated results, showing 
the individual effect of each sector category compared to the reference 
category. The model converged correctly (Pseudo R2 = 0.2470; LLR 
p-value = 7.002e-135) and explains about 24.7% of the variability in 
employment status, indicating a moderate but significant fit. The 
results confirm that time dedicated to working is the strongest 
predictor: each increase on the “time working” scale multiplies the 
odds of being employed by approximately 2.6. Income level also has a 
positive and increasing effect as one moves from one salary category 
to another, and within the university employment field, it is observed 
that working “partly” and, especially, “much” in areas related to one’s 
university studies significantly increases the probability of employment 
compared to the reference category. Likewise, longer time since 
graduation and a higher academic average are associated with a 
greater likelihood of being employed. In contrast, certain types of 
professional experience and most of the grouped sector categories did 
not show statistically significant effects. These estimates make it 
possible to clearly identify which variables and which specific levels 
significantly influence the probability of being employed.

The model demonstrates solid goodness-of-fit indicators that 
support its validity and explanatory strength. The Pseudo R2 value of 
0.3329 suggests that approximately 33.3% of the variability in 
graduates’ employment status is explained, which is considered 
acceptable in social science contexts, given the complexity of the 
phenomenon (Long, 1997; McFadden, 1974; Mulaik, 2005). 
Additionally, the likelihood ratio test yielded a highly significant 
p-value (1.492e-223), confirming that the inclusion of predictors 
significantly improves model fit compared to the null model (Hosmer 
et al., 2013; Trzęsiok, 2019).

The ROC curve of the logistic regression model (Figure 6) yields 
an area under the curve (AUC) of 0.86, indicating excellent 
discriminatory power to predict who is employed and who is not. This 
value reflects the model’s robust performance in differentiating 
between graduates according to their employment status, supporting 
the usefulness of the selected variables and the methodological 
approach applied. In complex social contexts such as the labor market, 
achieving this level of accuracy reaffirms the relevance of the model 
as a tool for institutional monitoring and decision-making aimed at 
improving the professional integration of graduates.

The evaluation metrics (Table 8) show that the predictive model 
has robust overall performance, correctly classifying 84% of all 
graduates and achieving a weighted average F1 score of 0.83, reflecting 
a good balance between precision and sensitivity. Although the model 
identifies employed graduates with high efficiency (94% recall), its 
ability to correctly detect those who are unemployed is more limited 
(51% recall). This difference is explained by the uneven distribution 
of classes in the sample. Nevertheless, the results support the 
usefulness of the model as a reliable tool for institutional monitoring 
of employability.

To complement the traditional logistic regression model, a Lasso 
regression (Least Absolute Shrinkage and Selection Operator) was applied 
to assess its predictive performance and variable selection capacity in the 
analysis of graduate employability. By applying a penalty to the 
coefficients, Lasso reduces many to zero, which is especially advantageous 
in models with numerous predictors, as it enhances interpretability and 

FIGURE 2

Job requirements most requested by employers according to 
graduates’ perception.

https://doi.org/10.3389/feduc.2025.1664249
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Portocarrero Ramos et al.� 10.3389/feduc.2025.1664249

Frontiers in Education 10 frontiersin.org

minimizes overfitting (Tibshirani, 1996). In this study, the same variables 
from the logistic model were used to contrast a classical explanatory 
approach with one focused on parsimony and predictive robustness. The 
results are shown in Table 9.

The Lasso model reinforces the message that only a small set of 
variables is truly relevant for predicting employability. Of the 20 initial 
variables, only two, the type of contract and the time worked since 
graduation, have coefficients other than zero. This means that these two 
factors have a substantial weight in the prediction, while the rest of the 
variables, including grade point average, university education, gender, or 
educational level, do not contribute relevant information to the model. 
This parsimony of the model not only improves its generalizability but 
also guides institutional interventions toward what matters.

The ranking generated from the Lasso model (Table 10) places the 
type of contract as the most decisive factor for employment, followed 
by time worked, professional experience, and income level. It is 
striking that variables traditionally considered relevant in the 
academic environment, such as specialized training, grade point 

average, or even academic degree, are at the bottom of the list with 
coefficients close to zero. This confirms a sustained trend throughout 
the study: the employability of graduates depends more on their actual 
exposure to the labor market and the formality of their employment 
than on their academic achievements or personal circumstances. For 
this model, the penalization hyperparameter α was tuned using cross-
validation, yielding an optimal value of 0.00139. With this adjustment, 
a mean squared error (MSE) of 0.0371 was achieved, substantially 
improving over the initial model (MSE = 0.0629). This result confirms 
that the chosen level of penalization provides an appropriate balance 
between bias and variance, enabling the selection of only truly 
predictive variables and reducing the risk of overfitting.

5 Discussion

From the logistic regression model, it was evident that the time 
spent working after graduation is the factor with the greatest positive 

FIGURE 3

Correlation matrix between sociodemographic, academic, and employment variables of graduates.
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FIGURE 4

Relative importance of variables in the employment situation according to random forest analysis.

FIGURE 5

Coefficients of the logistic regression model applied to the employment status of graduates.
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weight, which indicates that maintaining a constant career path 
significantly increases the probability of being employed. This finding 
aligns with studies such as those of Jackson and Wilton (2017) and 
Clarke (2018), who argue that employment status is increasingly a 

function of accumulated professional experience and less formal 
academic qualifications. The second strongest predictor was income 
level, reinforcing the idea that economic stability is closely linked to 
sustainable employment. The perception of institutional impact was 

TABLE 7  Logistic regression estimates by levels of the categorical variables.

Variables

Dep. variable: employment status No. observations: 2,873

Model: Logit Df Residuals: 2,849

Method: MLE Df Model: 23

Pseudo R-squ.: 0.2470

Log-Likelihood: −1079.8

LL-Null: −1434.0

LLR p-value: 7.002e-135

Coef. Std. Err. Z p > |z| [0.025] [0.975]

Intercept −4.5319 1.781 −2.544 0.011 −8.023 −1.041

University Employment Field

 � Little 0.0054 0.168 0.032 0.974 −0.324 0.334

 � Partly 0.3326 0.146 2.272 0.023 * 0.046 0.620

 � Much 0.7133 0.173 4.120 0.000 ** 0.374 1.053

Sector

 � Private organization 0.0148 0.125 0.119 0.906 −0.230 0.259

 � Public body −0.3856 0.222 −1.739 0.082 −0.820 0.049

 � Self-employment (incl. NGO) −0.4029 0.530 −0.760 0.447 −1.441 0.636

Graduated

 � Yes, Bachelor’s degree −0.3045 0.183 −1.664 0.096 −0.663 0.054

Marital Status

 � Married 0.5643 0.870 0.649 0.517 −1.141 2.269

 � Single 0.4583 0.860 0.533 0.594 −1.227 2.144

 � Widow(er) 1.6260 1.559 1.043 0.297 −1.430 4.682

Gender

 � Male 0.0796 0.114 0.699 0.485 −0.144 0.303

Academic Degree

 � Doctorate 0.1361 0.769 0.177 0.860 −1.371 1.643

 � Master’s degree 0.0260 0.160 0.163 0.871 −0.287 0.339

High school background

 � National college −0.9673 1.253 −0.772 0.440 −3.424 1.489

 � Private school −0.9512 1.264 −0.752 0.452 −3.429 1.52

Time working 0.9544 0.068 14.077 0.000 ** 0.822 1.087

Income 0.4930 0.079 6.210 0.000 ** 0.337 0.649

Career experience −0.2148 0.057 −3.754 0.000 ** −0.327 −0.103

Time since graduation 0.0565 0.018 3.144 0.002 ** 0.021 0.092

GPA 0.1360 0.051 2.656 0.008 ** 0.036 0.236

Theoretical training −0.0559 0.107 −0.522 0.602 −0.266 0.154

Number of children −0.0380 0.079 −0.480 0.631 −0.193 0.117

First job delay 0.0128 0.035 0.369 0.712 −0.055 0.081

To ensure model convergence and obtain stable estimates, the categories Self-employment and NGO were combined into a single level (Self-employment (incl. NGO)). This allowed the logistic 
model to converge properly and makes it possible to display the detailed effect of each level of the categorical variables relative to their reference category.
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also significant, suggesting that the prestige or symbolic capital of the 
university influences job placement, a relationship also reported by 
Holmes (2013).

The Lasso model, for its part, stood out for its ability to 
automatically select variables, eliminating those with no predictive 
value. Of the 20 variables analyzed, only two retained non-zero 
coefficients: contract type (−0.38) and time spent working (0.12). The 
automatic elimination of variables such as academic average, degree 
achieved, or perception of practical training confirms what was 
pointed out by Akkermans et al. (2024a) in dynamic labor markets, 
the actual quality of work matters more than academic achievement. 
This result is consistent with Lasso’s parsimony logic, which prioritizes 
simple but predictive models (Hastie et al., 2009; Tibshirani, 1996).

The prominence of work experience, income, and employment 
sector among key predictors reinforces that real-world exposure and 
contractual conditions outweigh academic credentials in determining 
employability. This aligns with Jackson and Bridgstock (2021), who 
emphasize the growing relevance of practical experience and social 
capital developed beyond academia. In contrast, variables like GPA, 

academic background, and degree level show minimal or no predictive 
value, underscoring their limited role in explaining employment 
outcomes. These findings support the view that employability depends 
less on classroom learning and more on how that knowledge is applied 
in professional contexts (Succi and Canovi, 2020). Accordingly, 
consistent employment history and access to formal work emerge as 
more reliable indicators of professional integration than academic 
achievements (Jackson and Wilton, 2017; Succi and Canovi, 2020).

The Random Forest algorithm, for its part, quantitatively 
confirmed the hierarchy of relative importance: the type of contract 
explained 59.4% of the variance in employability, followed by time 
spent at work (10.4%), income (6.3%), employment sector (5.1%), and 
time to get the first job (4.9%). This technical precision allows us to 
affirm that 86% of the model’s correct predictions are explained by just 
five variables, all related to real-life employment conditions and 
trajectories. As they warn Breiman (2001) and Kuhn and Johnson 
(2013), the strength of the Random Forest approach lies in its ability 
to capture non-linear interactions and complex effects between 
variables, which reinforces the validity of these results.

These findings indicate that, in contexts like Peru, graduate 
employment status is driven more by structural conditions and 
post-graduation experiences, such as job formality, work 
continuity, and income stability, than by academic credentials. As 
Forrier et al. (2018) suggest, employability is a dynamic resource 
shaped by individual and contextual factors. The minimal 
influence of academic variables (coefficients < 0.01) across all 
models reveals a concerning gap between university training and 
labor market demands, echoing Holmes (2013) critique of 
outdated educational approaches. In response, scholars such as 
Akkermans et  al. (2024b, 2024c), Donald et  al. (2024), Healy 
(2023) advocate for a multi-level rethinking of employability that 
integrates experiential learning and stronger ties with the 

FIGURE 6

ROC curve of the logistic model for predicting employability.

TABLE 8  Metrics for evaluating the predictive performance of the logistic 
model.

Variables Precision Recall F1 
score

Support

Not employed 0.74 0.51 0.60 708

Employed 0.86 0.94 0.90 2,301

Accuracy 0.84 3,009

Avg macro 0.80 0.73 0.75 3,009

Weighted avg 0.83 0.84 0.83 3,009
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productive sector. While studies in developed contexts link 
education level to self-employment (Burkov and Murzina, 2015), 
the evidence here underscores that, under structural informality, 
labor outcomes hinge more on employment conditions than 
academic achievements.

The weak or null weight of variables traditionally valued by 
educational institutions is striking, such as the academic average 
(Lasso coefficient ≈ 0; Random Forest significance < 1%), or 
theoretical and practical training, which in all models presented 
negligible coefficients. This coincides with the findings of Succi and 
Canovi (2020), who demonstrated that employers value practical and 
transferable skills acquired outside the classroom much more than 
academic performance per se. Indeed, discontinuous career paths, 
lack of formalization, and weak connection to the productive 
environment emerge as the main barriers to effective integration.

An additional aspect to consider is that, although the models 
confirm the low weight of academic variables, the university degree 
can gain greater relevance when it is linked to professional internships, 
placements, and experiential learning opportunities. These 
mechanisms allow the knowledge acquired in the classroom to 
be translated into applied skills in workplace contexts, strengthening 
graduates’ capacity to respond to market demands. As noted by 
Jackson and Bridgstock (2021) and Mtawa et al. (2021), the academic 
credential is reinforced when it integrates supervised work experiences 
that consolidate more stable and transferable career paths.

International literature has consistently shown that dual 
education systems and practical learning models, such as Work 

Integrated Learning (WIL), can enhance graduates’ employability by 
combining academic training with formal work experience (Amelina 
and Tarasenko, 2024; Kravchenko, 2020; Kucher, 2023; Olha et al., 
2024). Graduates of dual programs demonstrate higher employment 
rates and shorter job search periods because employers value the 
practical experience acquired during training (Opushko et al., 2023; 
Oswald-Egg and Renold, 2021), which fosters the development of 
professional, methodological, personal, and social skills essential for 
employability (Helyer and Lee, 2014; Jackson and Tomlinson, 2022). 
Although the present study does not directly measure participation 
in WIL or its impact, these findings support the importance of 
structured cooperation between educational institutions and 
companies to align programs with real market needs and ensure the 
relevance of certified competencies (Iryna and Viktoriia, 2021; 
Yaroshenko, 2023). In the Peruvian context, and particularly in 
Amazonas, the limited formalization of internships and placements 
constrains the extent to which the degree fulfills its role as an 
employability credential; therefore, expanding mechanisms of labor 
market insertion and practical training is suggested as a key strategy 
to reduce the gap between university education and labor 
market demands.

The findings reveal that, although 76.47% of graduates are 
currently employed, a high 82.09% lack a formal contract, which 
demonstrates a labor insertion characterized by informality and 
precarious conditions. Following Clarke (2018), this situation 
reflects that employment alone is not a sufficient indicator of 
professional success, but rather the quality of employment, its 
stability, and its alignment with the skills developed during 
academic training must be considered. Tomlinson and Holmes 
(2017) this gap between training and the market is one of the 
main challenges facing higher education today.

In the Peruvian context, where around 72% of the employed 
population works under informal conditions and is not protected 

TABLE 10  Ranking of the importance of variables in the Lasso model.

N° Variable Coefficient

10 Contract type −0.380672

8 Time working 0.116069

9 Career experience 0.04297

12 Income 0.042204

11 Sector 0.041337

7 Academic degree −0.017195

14
University employment 

field
0.012103

18 Theoretical training −0.010022

15 Training received 0.009761

6 Number of children −0.008995

13 First job delay 0.008928

3 Marital status 0.00769

16 Basic training −0.003091

4 GPA 0.002684

0 Gender −0.001484

1 Time since graduation −0.000631

Best alpha (penalization strength): 0.00139; Mean Squared Error (MSE): 0.0371.

TABLE 9  Coefficients of the Lasso regression model on graduate 
employability.

Gender 0.000000

Time since graduation 0.006866

Graduated 0.000000

Marital status 0.000000

GPA −0.000000

High school background −0.000000

Number of children 0.000000

Academic degree 0.000000

Time working 0.083653

Career experience 0.000000

Contract type −0.225578

Sector 0.000000

Income 0.000000

First job delay 0.000000

University employment field 0.000000

Training received 0.000000

Basic training 0.000000

Specialization training 0.000000

Theoretical training 0.000000

Practical training 0.000000

dtype: float64

MSE: 0.06297690580872446
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by occupational health and safety regulations nor contributes to 
EsSalud, according to data from the Ministry of Labour and 
Employment Promotion (Canchari, 2025), and where recent 
national reports show that informality remains above 73% 
(Observatorio CEPLAN, 2024). National research such as Torres 
(2019) demonstrates that structural factors, such as region of 
residence, type of institution attended and access to networks, 
significantly influence the time graduates take to secure their first 
job and the conditions of that initial employment. Within this 
framework, the UNTRM, as the main public university in the 
region, plays a strategic role by linking academic training with 
professional placements and state programmes to improve the 
quality of its graduates’ employment and adapt the global concept 
of “employability” to a context characterised by high informality 
and uneven regional development.

Studies have shown that advanced predictive models can 
predict graduate employability with remarkable accuracy, while 
also demonstrating that labor market factors outweigh traditional 
academic achievement. Zheng and Chen (2024), for example, 
achieved an accuracy of over 90% by combining chaotic analysis 
and support vector machines, and highlighted that sectoral and 
temporal dynamics have a greater influence than academic 
averages. Along the same lines, Somers (2023) emphasizes that 
applied digital skills, such as cybersecurity, data analysis, and 
e-commerce, significantly increase formal hiring rates. Programs 
such as “Penang Young Digital Talent” (Kee et al., 2023) confirm 
this trend, showing that skills such as digital literacy and 
collaborative communication are directly related to the 
perception of employability. Likewise, Zhang et  al. (2025) 
identified a high demand for technical skills such as Python 
programming, R, and statistics in the highest-paying jobs in the 
scientific sector. These findings reinforce the urgent need to 
update university training programs, integrating emerging 
technologies and strengthening relationships with the productive 
sector to improve the job placement of graduates.

A notable result is that 48.22% of graduates obtained their first 
job within 6 months of graduating, and 25.66% were already 
working during their training. This reinforces the evidence from 
previous studies, such as those by Mtawa et al. (2021) and Adegbite 
and Adeosun (2021), which emphasizes the importance of work-
integrated learning to strengthen career paths. These practical 
experiences, whether internships, volunteering, or part-time jobs, 
not only enhance technical skills but also develop essential soft 
skills such as adaptability, communication, and leadership 
(Adegbite and Hoole, 2024; Jackson and Bridgstock, 2021). 
Similarly, Blázquez et al. (2024) found that 73.7% of graduates who 
had ever held a paid job found their first job within the first year 
after graduation.

Although 82.09% of graduates lack a formal contract, this 
figure must be  contextualized within Amazonas, where self-
employment often compensates for the scarcity of formal jobs. 
Despite only 6.31% identifying as self-employed, many informal 
activities likely go unreported. This reflects both structural 
challenges and opportunities for higher education institutions. 
UNTRM has fostered entrepreneurship through training, 
incubation, and outreach, potentially nurturing an 
entrepreneurial mindset among its graduates. As noted by 

Guerrero and Urbano (2012) and Nabi et  al. (2017), regional 
universities can drive local entrepreneurial ecosystems. Anubhav 
et  al. (2024) further emphasize that university-led 
entrepreneurship may serve as a territorial development strategy. 
However, as Clarke (2018), Alt et al. (2023), Morante et al. (2024), 
and Pantaleón et al. (2023) and others caution, entrepreneurship 
alone is insufficient without institutional support ensuring decent 
work conditions and social protection. For it to become a viable 
path to employment, Rae (2007) and Sánchez (2013) stress the 
need for early integration into curricula, accompanied by 
strategic guidance and policies promoting formalization.

In this regard, the results of this study provide relevant 
empirical evidence to understand the limited weight of academic 
credentials in the labor market. Although university and technical 
degrees have traditionally been regarded as the main gateway to 
employment, our findings reveal that formal academic 
achievements carry less importance than practical experience 
and structural labor market conditions. This observation aligns 
with the global debate on the value of postsecondary education, 
where scholars and policymakers increasingly question whether 
traditional credentials are sufficient to ensure sustainable 
employability. Consistent with recent studies (Akkermans et al., 
2024a; Alt et  al., 2023), our results underscore the need to 
promote more flexible training models that integrate early work 
experience, the development of digital competencies, and short-
cycle certifications, thereby enhancing the real value and 
relevance of postsecondary education.

Despite the progress, a structural weakness in practical training 
persists, evidenced by the 22.1% of graduates who consider it 
insufficient. This limitation, as noted by Succi and Canovi (2020), 
reduces young people’s ability to respond effectively to the demands 
of the work environment. In addition, Alt et al. (2023) point out that 
training focused on life and career skills not only improves 
employability but also psychological well-being. In line with 
Akkermans et al. (2024b) and Akkermans et al. (2024a) the results of 
this study reinforce the need to strengthen the link between 
universities and the world of work, integrating real-life work 
experiences into training. This requires rethinking curricula, 
consolidating partnerships with employers, and strengthening the 
practical component of each program to ensure sustainable and 
relevant employability.

6 Conclusion

This study demonstrates that the employment status of university 
graduates is not primarily determined by academic performance or 
sociodemographic characteristics, but by factors directly linked to 
actual work experience and structural labor market conditions. The 
statistical models applied, logistic regression, Lasso regression, and 
Random Forest, concur in indicating that contract type, time spent 
working, and income level are the most consistent and significant 
predictors of employment status. Specifically, contract type explained 
more than 59% of the variance in the Random Forest model, while in 
the Lasso model, only two variables retained predictive weight, time 
worked, and employment contract.
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Likewise, it is confirmed that positive perceptions of institutional 
influence also play a significant role in job placement, especially in regional 
contexts such as Amazonas, where the local prestige of the university can 
facilitate access to job networks. In contrast, variables such as theoretical 
and practical training, specialty training, and academic average showed 
low predictive capacity, highlighting a worrying disconnect between 
current curriculum design and labor market demands.

The results also reflect a high rate of employment without a formal 
contract (82.09%), which suggests precarious employment, but which 
may also be linked to forms of self-employment and entrepreneurship, 
favored by the university in a region with low productive diversification. 
This finding highlights the need for policies to promote entrepreneurship, 
but also to support them toward formal employment. Although many 
graduates can quickly enter the labor market, access to formal 
employment remains limited. Furthermore, students’ critical perception 
of practical training suggests the need to strengthen this component as a 
key tool for an effective transition to employment.

The study provides robust empirical evidence for redesigning 
institutional employability strategies, aimed not only at guaranteeing 
access to employment but also at improving their quality, stability, and 
professional relevance. Specifically, it suggests incorporating mandatory 
professional internships linked to the productive sector, establishing job 
placement centers that provide personalized support, and promoting 
experiential learning through applied projects. It is also key to promote 
entrepreneurship incubators with a regional focus, geared toward formal 
and sustainable self-employment, and strengthening training in highly 
in-demand digital competencies and transversal skills. From an 
educational perspective, it is important to implement a graduate tracking 
system that allows for continuous monitoring of the impact of higher 
education on career paths. These actions, coordinated between 
universities, the state, and the productive sector, are essential for moving 
toward more inclusive and sustainable employability that is in line with 
the dynamics of the current socioeconomic environment.

However, the study has limitations. The analysis is based on data from 
a single university. It is conducted using a cross-sectional approach, which 
limits the possibility of generalizing the findings or analyzing the 
evolution of career trajectories over time. Therefore, future research 
should expand its scope to include inter-institutional samples, incorporate 
longitudinal methodologies, and consider the employers’ perspective. 
This broader approach will allow for a deeper identification of the skills 
truly valued in the labor market and strengthen the connection between 
higher education and employment, especially in regional contexts such as 
the Peruvian Amazon, where universities play a key role in their graduates’ 
professional and economic development.
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