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RESUMEN 

 
El éxito profesional es un constructo social que permite conocer al individuo y 

algunos aspectos de su vida académica y trayectoria profesional. Con estos 

aspectos las personas obtienen un determinado grado de satisfacción personal y 

profesional. Por esta razón, las universidades aplican programas de seguimiento 

de sus graduados con la finalidad de conocer las fortalezas y debilidades de los 

graduados y su formación académica. En el contexto empresarial, es necesario 

comprender que motiva al individuo para la obtención del éxito profesional 

desde el enfoque extrínseco e intrínseco, en función de los cambios 

transcendentales del mercado laboral implicados por la globalización.  

Esta tesis doctoral tiene como principal objetivo contribuir en la estimación del 

éxito profesional objetivo y subjetivo a través de la teoría de investigaciones 

académicas, análisis de variables objetivas y subjetivas, modelos matemáticos y 

algoritmo de naturaleza evolutiva para los graduados de la Universidad Técnica 

Estatal de Quevedo, Ecuador.  

Para el cumplimiento del objetivo propuesto, esta tesis se encuentra organizada 

en cuatro capítulos: i) Capítulo I concreta la fundamentación teórica o estructura 

intelectual del estudio a través de las tendencias de investigación del éxito 

profesional, ii) Capítulo II establece el éxito profesional de graduados 

universitarios de UTEQ, iii) Capítulo III muestra un análisis empírico de la 

incidencia del programa Alumni en la predicción del éxito profesional de 

graduados UTE y iv) Capítulo IV analiza y discute los resultados generales. 

Además, presenta las conclusiones de esta investigación.  

Los resultados muestran la colaboración del éxito profesional en 76 países a 

través de 3106 investigadores, 1369 artículos publicados en 691 journals. 

Evaluación del éxito profesional de graduados de un país en vías de desarrollo 

(Ecuador) mediante la valoración de variables objetivas y subjetivas. Donde el 



VI 

 

67.1% de los profesionales encuestados se autoperciben exitosos; pero también, 

muestran un grado de insatisfacción intrínseca.  Finalmente se estima el éxito 

profesional mediante un modelo de predicción a través de un algoritmo genético 

relacionado con parámetros de seguimiento a graduados con una confiabilidad 

aceptable del 87.61%.
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ABSTRACT 

 
Professional success is a social construct that allows knowing the individual and 

some aspects of their academic life and professional career. With these aspects, 

people obtain a certain degree of personal and professional satisfaction. For this 

reason, universities apply follow-up programs for their graduates to know their 

strengths and weaknesses and their academic training. In the business context, it 

is necessary to understand what motivates the individual to obtain professional 

success from the extrinsic and intrinsic approaches, depending on globalisation's 

transcendental changes in the labour market. 

The main objective of this doctoral thesis is to contribute to the estimation of 

objective and subjective professional success through the theory of academic 

research, analysis of objective and subjective variables, mathematical models and 

an algorithm of an evolutionary nature for graduates of the State Technical 

University of Quevedo, Ecuador. 

This thesis organises into four chapters: i) Chapter I specifies the study's 

theoretical foundation or intellectual structure through research trends of 

professional success, ii) Chapter II sets out the professional success of UTEQ 

college graduates, and iii) Chapter III shows an empirical analysis of the 

incidence of the Alumni program in predicting the professional success of UTEQ 

graduates and iv) Chapter IV analyses and discusses the general results. In 

addition, it presents the conclusions of this research. 

The results show the collaboration of professional success in 76 countries through 

3106 researchers and 1369 articles published in 691 journals. Evaluation of the 

professional success of graduates from a developing country (Ecuador) through 

assessing objective and subjective variables. 67.1% of the professionals surveyed 

perceive themselves as successful but also show a degree of intrinsic 

dissatisfaction. Finally, professional success is estimated using a prediction 
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model through a genetic algorithm related to graduate follow-up parameters 

with acceptable reliability of 87.61%. 
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 Introducción: Estructura intelectual del éxito 

profesional  
 
1.1. Estructura intelectual del éxito profesional y estado de la 

cuestión 

La importancia del estudio del éxito profesional de los graduados ha sido 

discutida por diversos investigadores desde los años 80 (Ummatqul Qizi, 2020), 

y desde diferentes disciplinas académicas como la gestión, negocios, educación, 

piscología, economía, estudios de género, medicina, entre otros (Baghestanian & 

Popov, 2014; Buckley et al., 2000; H. Gunz et al., 2011; Hay & Hodgkinson, 2006; 

Judge et al., 2009; Orser & Leck, 2010a; Ramaswami et al., 2010; Vera & Hucke, 

2009). 

Estas disciplinas académicas abordan el éxito profesional en función de sus 

propios intereses y con diversos enfoques. En el área de gestión, es indispensable 

para las empresas conocer cómo sus empleados perciben el éxito profesional y 

sus aspiraciones; aplicar una cultura organizativa para mejorar los conflictos 

laborales-familiares, igualdad de género e implementar programas de formación 

para sus empleados (Rowley et al., 2016; Y. Shen et al., 2015). En el ámbito de la 

educación universitaria, se ha demostrado una relación positiva entre el logro de 

la carrera profesional y el impacto educativo de la administración de negocios, el 

incremento de elegir estudiar este campo de los negocios internacionales se debe 

a la globalización (Schworm et al., 2017a). El campo de la psicología, se enfoca en 

la relación del éxito profesional y la personalidad, las buenas actitudes laborales 

y autocontrol interno conllevan a resultados positivos en el ámbito laboral (Lau 

& Shaffer, 1999). En la medicina, el éxito profesional ha sido estudiado en el 

ámbito de la enfermería para conocer la percepción del éxito profesional de las 

enfermeras clínicas. Un buen grado de satisfacción laboral de las enfermeras está 

ligado a su trayectoria profesional positivamente (Dan et al., 2018; Li et al., 2014). 

Países como China (Dan et al., 2018; Li et al., 2014), Irán (Asghari et al., 2021), 
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Turquía (Sönmez et al., 2021) han enfocado sus estudios en el éxito profesional 

de las profesionales de enfermería debido a su importancia como recurso 

humano en los sistemas sanitarios. La versatilidad del éxito profesional ha 

permitido ser investigado desde diversas disciplinas. 

En la empresa, los estudios del éxito profesional permiten reconocer a las 

empresas sus debilidades, promoviendo la cultura organizativa, implementación 

de programas de formación y desarrollo, igualdad de género, flexibilidad para el 

trabajo y familia (Ballout, 2007). Tanto los vínculos externos como internos y la 

personalidad proactiva pueden ayudar a los individuos a ascender dentro de la 

organización. Encontrar los predictores individuales y organizativos que 

contribuyen al éxito profesional de los empleados constituye un aspecto 

importante tanto para las organizaciones como para los individuos, debido a que 

los empleados satisfechos con la carrera son más comprometidos con el 

rendimiento laboral (Tremblay et al., 2014). 

En el enfoque individual, la idiosincrasia del individuo en conjunto con los 

atributos, la personalidad, la motivación, encaminan la dirección profesional y el 

desarrollo de estrategias para alcanzar los objetivos tanto a nivel personal como 

profesional produciendo satisfacción con la vida y consigo mismo (Giraud et al., 

2019; H. P. Gunz & Heslin, 2014). Los vínculos interpersonales que el individuo 

establece con su entorno se expresan en experiencias que conducen a mejorar 

comportamientos profesionales, y por ende la calidad del trabajo (Dyess et al. 

2015). En las investigaciones, adicionalmente se incluye las variables 

sociodemográficas que reflejan los antecedentes demográficos y sociales de cada 

individuo. Aplicar los conocimientos y destrezas que posee cada persona en el 

trabajo fomenta la construcción de la identidad, fortalecimiento de aptitudes, 

surgimiento de nuevas habilidades y creación de vínculos de compañerismo. 

La relación trabajo-familia indica que las responsabilidades familiares influyen 

en el ámbito laboral y en el éxito profesional, desde una perspectiva psicológica 
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con preocupaciones sobre la relación entre carreras y otras actividades 

importantes de la vida. Un equilibrio entre la satisfacción entre el trabajo y la vida 

constituye un indicador importante en el éxito general para la carrera (Beigi et 

al., 2017). El estado civil, la paternidad/maternidad y el entorno doméstico 

presentan impacto en el progreso de la carrera (Koekemoer et al., 2020). Mantener 

las relacionas laborales y personales en un grado positivo es objetivo relevante 

tanto a nivel individual, organizativo y gubernamental.  

Otros estudios se han enfocado en las diferencias de género y éxito de la carrera. 

Tanto hombres como mujeres perciben de diferente manera al éxito profesional. 

En el caso de las mujeres, su satisfacción profesional está relacionada con el éxito 

subjetivo (Orser & Leck, 2010a). También se relaciona el género con el equilibrio 

trabajo-familia, ese equilibrio puede transformarse en conflicto para las mujeres 

debido a los roles de maternidad y otro tipo de presiones donde las 

oportunidades de alcanzar el éxito profesional son interrumpidas por la 

desigualdad de condiciones por parte de las empresas y la sociedad (Mayrhofer 

et al., 2008). Ciertos grupos de minorías de raza o etnia han manifestado sentirse 

excluidos por oportunidades laborales (Fouad & Byars-Winston, 2005). Algunos 

países como Canadá, Estados Unidos, Brasil, México entre otros, han mostrado 

interés por la influencia del género en el éxito de carrera (Orser & Leck, 2010a; 

Punnet et al., 2007).  

En el entorno universitario, el éxito profesional se encuentra enfocado en sus 

graduados utilizando indicadores objetivos y subjetivos. Estos enfoques 

permiten que las universidades y las empresas exploren este constructo, 

buscando establecer que la carrera profesional sea sostenible y exitosa a largo 

plazo (Binh & Nguyen, 2020). El éxito de la transición de la universidad a la vida 

laboral requiere que los graduados sean capaces de emplear su educación y sus 

competencias académicas, pensamiento crítico y habilidades de colaboración y 

comunicación, en contextos reales de la vida laboral (Costa & McCrae, 2008). La 
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educación universitaria es uno de los indicadores objetivos del éxito profesional, 

manifestado en la calidad de la formación recibida. 

Las universidades en la búsqueda del nivel de excelencia no deben enfocarse 

exclusivamente en formar profesionales, sino establecer vínculos a largo plazo 

con los graduados y monitorearlos desde el momento que ingresan al mundo 

laboral por medio programas de seguimiento. El seguimiento a graduados 

(Alumni) en las Instituciones de Educación Superior (IES) se ha incrementado 

notablemente y ha cobrado una gran importancia en los últimos años (Gaebel et 

al., 2012; Jeffreys, 2007), generando impacto a nivel institucional, nacional e 

internacional. La información útil que provee el seguimiento a graduados, 

estudia la calidad de los conocimientos obtenidos en su etapa de formación, la 

cualificación del docente, el nivel de la tecnología, la satisfacción de los 

graduados con sus carreras, la investigación científica, la empleabilidad y 

desempleo de los graduados y la satisfacción del empleador con la calidad de la 

formación de los graduados (Avramkova et al., 2021). Uno de estos, el análisis 

del problema del desempleo es uno de los más preocupantes a nivel de las IES y 

de gobiernos. Que los graduados de una IES tengan altos niveles de desempleo, 

se encuentra relacionado al individuo en función de sus cualidades, habilidades 

y capacidades (Presti et al., 2021). Estos resultados contribuyen a mejorar la 

calidad de la educación superior fomentando el desarrollo de las competencias 

académicas que pueden adquirir los estudiantes, minimizar la deserción y poner 

en ejecución los recursos, empleando nuevas técnicas en el marco de la vida 

laboral (Robinson, 2004; Tuononen et al., 2019). 

El seguimiento a los graduados en cuanto al éxito profesional debería considerar 

como un complemento dar un seguimiento al profesional en su etapa de 

preparación universitaria. Iniciando con el motivo que le llevó elegir la 

universidad (especialidad deseada); durante su etapa de formación, al conocer la 

satisfacción del estudiante con el proceso educativo, las habilidades técnicas 
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aprendidas, y la responsabilidad de la universidad con el estudiante. Así como 

conocer de cerca el mercado laboral y la demanda de profesionales (Avramkova 

et al., 2021). 

De acuerdo con lo anteriormente expuesto, el éxito profesional es un tópico que 

requiere ser estudiado y analizado a gran profundidad. Pero ¿qué es el éxito 

profesional?; según Judge et al. (1995), se define como “los resultados 

psicológicos positivos o los logros relacionados con el trabajo que el individuo ha 

acumulado como producto de sus experiencias laborales”. Otra definición 

empleada usualmente en el marco conceptual del éxito de carrera es “la 

acumulación de resultados laborales y psicológicos positivos derivados de las 

experiencias laborales” (Seibert et al., 1999, 2001). Unos años después, Arthur et 

al. (2005), define al éxito profesional como la consecución de resultados deseables 

relacionados con el trabajo en cualquier momento de las experiencias laborales 

de una persona a lo largo del tiempo. De acuerdo a un reciente artículo se busca 

sintetizar estas diferentes perspectivas sobre el éxito profesional al establecer una 

definición “acumulación de logros positivos de las personas, reales y percibidos, 

como resultado de sus experiencias laborales” (Pico-Saltos, Carrión-Mero, et al., 

2021a, p. 1). 

El constructo del éxito profesional ha sido considerado desde diferentes 

perspectivas. Los investigadores Ng et al. (2005a) mencionan variables 

predictoras del éxito profesional a través de cuatro marcadores como el capital 

humano, mentoría organizativa, rasgos personales y atributos 

sociodemográficos. Otros autores consideran los recursos educativos 

(actividades extracurriculares, mentoría y autoeficacia), laborales (habilidades, 

supervisión) y personales (rasgos individuales, motivación) que influyen en la 

carrera y en la percepción de la misma (Higgins et al., 2008; Rode et al., 2008; 

Vermeulen & Schmidt, 2008). En los últimos años, los investigadores Koekemoer 

et al. (2020) proponen otros factores como: la relación del trabajo con la familia, 
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las experiencias laborales positivas y psicológicas que se encuentran entrelazadas 

con el vínculo familiar.  

En el éxito profesional, la mayoría de los investigadores han considerado que es 

fundamental estudiarlo por medio de dos enfoques: objetivo y subjetivo.  

El éxito profesional objetivo, extrínseco o externo ha sido estudiado desde el 

surgimiento de esta teoría (Li et al., 2014). Se basa en la evaluación de los logros 

que pueden ser observados, evaluados y verificados por terceras personas o la 

sociedad mediante índices extrínsecos como el salario, nivel jerárquico, 

promociones y el prestigio profesional (Dries et al., 2008; Judge et al., 2010; Y. 

Shen et al., 2015). 

En contraste, el éxito subjetivo, intrínseco o interno surge de la necesidad de 

conocer la perspectiva idiosincrásica o interna del individuo (Akkermans & 

Tims, 2017). Este enfoque se define como la percepción de los logros del 

individuo hacia experiencias profesionales, o la relación trabajo-vida. Algunos 

indicadores comprenden la satisfacción de la carrera, perspectivas del futuro, y 

la satisfacción laboral (Hay & Hodgkinson, 2006; Heslin, 2005). Es considerado el 

enfoque más importante del éxito profesional, que conduce a la consecución de 

las metas trazadas, confianza en sí mismo y, por consiguiente, al éxito profesional 

objetivo. 

La satisfacción laboral es un reto para las universidades como para las 

organizaciones (Beigi et al., 2018; Binh & Nguyen, 2020). La satisfacción con el trabajo 

forma parte de la satisfacción general que involucra la realización de objetivos 

personales en la formación educativa, el desarrollo profesional y en el círculo 

familiar (Tuononen, 2019). Cuando las empresas u organizaciones promueven 

recursos laborales para sus trabajadores, están invirtiendo en mayor 

productividad y eficacia, el ambiente de trabajo contará con profesionales y 

empleados motivados y satisfechos, estos sentimientos positivos se reflejan en el 
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éxito profesional subjetivo, ya que la satisfacción laboral es una predictora 

importante de dicho enfoque. 

De acuerdo con lo expuesto en relación con el éxito profesional y su desarrollo 

en el ámbito laboral, académico y personal nos genera algunas interrogantes: a) 

¿Es posible analizar el éxito profesional en países en vías de desarrollo?; b) ¿Es 

posible determinar el éxito profesional de un graduado por medio de los 

programas de seguimiento por parte de la universidad?; c) ¿Cuáles son los 

factores más importantes para determinar el éxito profesional con enfoque 

subjetivo y objetivo? d) ¿Cuáles son las aportaciones más importantes y las 

nuevas en el mundo académico con respecto al éxito profesional?       e) ¿Es posible 

que, mediante la aplicación de un modelo de predicción de algoritmo genético y 

herramientas matemáticas, se plantee un modelo óptimo del éxito profesional de 

graduados en la UTEQ? 

La presente tesis doctoral expone respuestas a estas interrogantes, que han sido 

fundamentadas desde un enfoque teórico y empírico. Lo que ha permitido una 

contribución al mundo académico y a la sociedad. 

 

1.2. Objetivos 
 

El objetivo principal se basa en realizar una contribución al mundo académico 

sobre el desarrollo de la teoría del éxito profesional en un país en vías de 

desarrollo. Esto permite establecer los siguientes objetivos: 

1) Analizar la estructura intelectual del campo del conocimiento sobre el 

éxito profesional utilizando métodos bibliométricos. 

2) Determinar las variables más importantes del éxito profesional subjetivo 

y objetivo en el contexto en un país en vías de desarrollo, específicamente 

en la región de Sudamérica. 
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3) Analizar la percepción del graduado universitario sobre su éxito 

profesional y satisfacción de carrera. 

4) Proponer un modelo de predicción del éxito profesional, mediante el 

análisis, extracción y optimización evolutiva de variables objetivas y 

subjetivas para la determinación de la incidencia del sistema de 

seguimiento de graduados en una institución de educación superior. 

1.3. Metodología y el papel de las publicaciones  

La figura 1 muestra un esquema metodológico de este estudio, basado en tres 

etapas principales que corresponden a los artículos publicados. Las etapas son: 

1) Tendencias de investigación del éxito profesional. 2) Éxito Profesional en 

egresados universitarios y 3) Incidencia del programa ALUMNI en la prediccón 

del éxito profesional objetivo y subjetivo.  

 

Figura 1. Enfoque metodólogico del estudio. 
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1.3.1.  Metodología 

Tendencias de investigación del éxito profesional  

En esta etapa se realizó una revisión sistemática del campo de conocimiento de 

la investigación, mediante un análisis bibliométrico (Tranfield et al., 2003; 

Fahimnia et al., 2015). Se estableció: búsqueda de criterios, selección de bases de 

datos, selección de software y registros, y el análisis de resultados (análisis de 

producción científica, contribución académica por países, autores destacados y 

mapeo científico).   

Éxito profesional en egresados universitarios  

Se realizó el primer análisis empírico a través de la selección de 51 variables del 

éxito profesional. Variables objetivas como encontrar el primer trabajo en menos 

de un año de egresado, graduarse en el menor tiempo posible, poseer casa propia, 

nivel de formación profesional de los padres, entre otras (Buddeberg – Fischer et 

al., 2008; Nabi, 1999; Stamm & Buddeberg – Fischer, 2011; Xu & Payne, 2014). 

Variables subjetivas como reconocimiento de fortalezas y limitaciones, control 

propio de emociones, persuasión en el trabajo y satisfacción con los 

conocimientos adquiridos en la universidad (Juez et al., 1999; Romanelli et al., 

2006; Gattiker & Larwood, 1986).  

Además, se realizó la discretización de variables para transformarlas de variables 

continuas a categóricas, a través de la escala de Likert con medidas de 1 a 5 (Gerli 

et al., 2015). Para la construcción de la función de éxito profesional se utilizó un 

modelo basado en el criterio de expertos, asignando un nivel de importancia a 

las variables. Para el modelo matemático se consideraron 29 predictores objetivos 

y 22 subjetivos.  

Finalmente, la construcción de los modelos de clasificación estima si un graduado 

es exitoso objetiva y subjetivamente. Los modelos de clasificación se aplicaron 

utilizando algoritmos de aprendizaje de clasificación de Weka para la validación 

objetiva y subjetiva del modelo matemático de éxito profesional (Renú et al., 
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2013; Altalhi et al., 2017). Los algoritmos utilizados son: árbol de modelo 

logístico, árbol J48, árbol forestal y aleatorio (Shi, 2007).  

Incidencia del programa Alumni en la predicción del éxito 

profesional  

Para el segundo análisis empírico se realizó un análisis de información de los 

parámetros que intervienen en el programa Alumni, según los estándares de 

calidad de educación superior de las universidades y escuelas politécnicas del 

Ecuador, y manuales de recomendaciones del seguimiento de esgresados en 

instituciones de educación superior de América Latina y Europa (Orozco et al., 

2020; Saltos et al., 2016; Schomburg, 2004; Tirado et at., 2015). Posterior a esto, se 

consideran los registros de egresados del programa Alumni de la Universidad 

Estatal de Quevedo (UTEQ). Se construye un algoritmo genético basado en la 

interpretación de un cromosoma (graduado) y un conjunto de genes (variables 

objetivas y subjetivas del éxito profesional) que generaron modelos de predicción 

del éxito profesional, a través de operaciones genéticas, como selección de 

población, cruce y mutación (Reddy et al., 2020; Chen, 2020; Luo et al., 2020; 

Protopopova & Kulik 2020; D’ Angelo &Palmieri, 2021).  

La función de aptitud consideró los mejores individuos. La validación de los 

modelos de estimación del éxito profesional se realizó mediante el análisis 

estadístico que consideró las métricas: media, desviación estándar, intervalos de 

confianza y nivel de confianza. Con la finalidad de establecer una relación entre 

el éxito profesional y el programa Alumni (Alade et al., 2019; Panwar 2021; 

Abreu, 2019).  

1.3.2. Papel de cada publicación  

Esta tesis está estructurada por tres capítulos que corresponden al compendio de 

artículos científicos de alto impacto relacionados a la investigación referente al 

campo de conocimiento. Cada capítulo muestra el desarrollo de un artículo 
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científico referente al éxito profesional. La Figura 2 presenta la estructura del 

compendio de artículos con sus temáticas y objetivos correspondientes.  

 

 

Figura 2. Estructura de la tesis. 

Capítulo I: Tendencias de investigación sobre el éxito profesional: 

Una revisión bibliométrica 

El capítulo uno está conformado por un artículo científico basado en la revisión 

de las tendencias de investigación referente al éxito profesional. En este trabajo, 

surgieron las siguientes preguntas de investigación: (1) ¿Cuáles son las 

tendencias del éxito profesional? (2) ¿Qué autores han tenido mayor impacto en 

el campo del éxito profesional? y (3) ¿Cuál es la estructura intelectual de esta base 

de conocimientos sobre el éxito profesional? Los resultados de este artículo 

muestran la tendencia de crecimiento exponencial de este campo científico, las 

principales contribuciones de autores, instituciones, aportes internacionales y 

estructura intelectual de esta línea de investigación. Este análisis permitió 

comprender la estructura del campo de estudio mediante las áreas de estudio 

relacionadas con el número de citas según las revistas de referencia, evaluando 

1369 artículos, 691 revistas y 3106 autores.  
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Capítulo II: El éxito profesional de los graduados universitarios: 

Evidencia de un estudio ecuatoriano en la provincia de Los Ríos 

El capítulo dos, presenta un segundo artículo basado en el análisis empírico del 

éxito profesional de graduados de la universidad pública ecuatoriana UTEQ. Se 

planteó la pregunta de investigación: ¿Será posible establecer una metodología 

que reúna aspectos objetivos y subjetivos para evaluar el éxito profesional de un 

egresado universitario? Los hallazgos mostraron dos funciones matemáticas que 

estiman el éxito profesional objetivo y subjetivo. El algortimo árbol modelo 

logístico presenta un 76,09% de instancias clasificadas correctamente, este 

algoritmo se adaptó mejor a los factores objetivos predictivos del éxito. Mientras 

que, para los factores subjetivos del éxito profesional, el algoritmo árbol forestal 

aleatorio presentó un 94,59% de instancias clasificadas correctamente. El nivel de 

clasificación del éxito objetivo y subjetivo se planteó en tres niveles: i) exitoso, ii) 

moderamente exitoso y iii) fracaso. Donde 50 graduados universitarios 

clasificaron en la categoría de éxito, 318 en moderadamente exitosos y 180 en la 

categoría de fracaso.   

Capítulo III: Incidencia del programa Alumni en la predicción del 

éxito profesional en una universidad pública ecuatoriana 

El capitulo tres, trata sobre la incidencia del seguimiento a graduados (Alumni) 

en la predicción del éxito profesional de los graduados UTEQ. En este estudio se 

formuló la pregunta de investigación: ¿Es posible que, mediante la aplicación de 

un modelo de predicción de algoritmo genético y herramientas matemáticas, se 

plantee un modelo óptimo del éxito profesional de graduados en la UTEQ? Los 

resultados muestran modelos de predicción del éxito profesional a través de un 

algoritmo genético con operaciones de selección, cruce y mutación de individuos, 

donde un cromosoma y un conjunto de genes representan un graduado y 

variables objetivas y subjetivas del éxito profesional respectivamente. Las 

variables objetivas conllevan una mayor influencia en el modelo predictivo. 

Mientras que, las variables subjetivas revisten importancia dependiendo de las 
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características del individuo y sus esquemas de valores o metas por alcanzar. Se 

recomienda a las universidades implementar en su estructura un sistema de 

monitoreo de sus graduados, permitiendo adaptaciones a la malla curricular en 

temas técnicos estratégicos y éticos humanos. 

1.4. Datos generales de los artículos  
 

Las figuras 3 – 5 muestran la información general de los artículos, como el título, 

autores y coautores, filiaciones institucionales, editores académicos, revista, DOI 

y fechas de recibido, aceptación y publicación de los artículos científicos.   

 

Figura 3. Información general del primer artículo. 

 

Figura 4. Información general del segundo artículo. 
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Figura 5. Información general del tercer artículo. 

 

1.5. Información de las revistas científicas  

Las figuras 6 a 9 muestran la evaluación Journal Citation Reports, el impact factor 

y la evaluación Scopus del journal Sustainability y Applied Science.  

 

 

Figura 6. Evaluación Journal Citations Reports de Sustainability. 
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Figura 7. Impact factor de Sustainability. 

 

Figura 8. Evaluación Scopus de Sustainability. 

 

Figura 9. Evaluación Scopus de Applied Science. 
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Capítulo I: Tendencias de investigación sobre el 

éxito profesional: Una revisión bibliométrica 

 

Artículo 1: Research Trends in Career Success: A 

Bibliometric Review 
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Abstract: The purpose of this article is to provide an overview of academic research on professional success, 

using the bibliometric analysis to understand the evolution of this field between the years 1990 and 2020. 

The information was obtained from the publications indexed in the Scopus database, under a rigorous 

bibliometric process that comprises five parts: (i) criteria search of the field, (ii) selection of database and 

documents, (iii) inclusion and selection criteria, (iv) software and data selection, and (v) analysis and results. 

The results show professional success as a scientific discipline in full exponential growth, which allows us 

to consider the main contributions of authors, institutions, and international contributions, as well as to 

consider the main themes that have shaped the intellectual structure of the subject through their 

visualization using bibliometric maps of co-citation and co-occurrence, which combined showed eight main 
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lines of research. The results obtained allowed us to identify patterns of convergence and divergence in 

various topics, which allows obtaining current and diverse information on the state of the research field’s 

art 

Keywords:  professional success; objective success factors 

 

1. Introduction 
Interest in researching career success has increased in the last 30 years, and 

this is also due to the increase in the number of graduates from higher education 

institutions [1]. This is why managers need to maintain a link between the 

university and their former students since the quality of their training process is 

related to their success in the labour market [2]. As a result of the monitoring of 

graduates, experts in the field of education and the labour market indicate that 

there is a considerable percentage of students who are not working in their 

specialties, which translates into job dissatisfaction [3]. 

Professional success starts from the etymological meaning of the word 

“success”, which comes from the Latin “exitus” which means exit, a final and 

satisfactory result of a task [4]. Professional success is known as the accumulated 

positive achievements of people, real and perceived, as a result of their work 

experiences [5,6,7,8]. This definition shows the need to divide the analysis of 

success into extrinsic or objective components [8,9,10] and intrinsic or subjective 

of the individual [6,11,12]. Objective career success is evaluated in terms of salary 

and promotions [12]; while subjective success refers to the evaluation of the 

individual’s own criteria on the progress of the career [13]. To achieve success, a 

balance of four dimensions is necessary: personal, professional, business, and 

family [14]. 

In this field of study, the factors that influence professional success have 

been related [15]. Objective factors include good salary [16], age [17], labour 

promotion [18], recognition [19], work in a prestigious company, leadership [20], 

and teamwork [21]. On the other hand, the main subjective factors are the 

following: achieving happiness [22], gender [23], professional and job satisfaction 

[24], emotional intelligence [25], fulfilment of goals [5], and ethical behaviour 

[26]. These factors are the main variables attributed to professional success and 

have been studied throughout the literature [7,27,28]. 

Professional success is related to various areas of knowledge, including the 

influence of gender. When competing with men in the chosen field of training, 

the professional problems faced by women were analysed while still fulfilling the 

main role of mother and wife [29]. Successful women serving as corporate 

directors in Canadian companies are recognized due to their high level of 

training, entrepreneurial experience, and having reached a high occupational 

level [30]. 

Additionally, it is recognized that self-confidence, good communication 

skills, and academic improvement courses are the most important factors for 

success and professional advancement [31]. Good command of communication 

https://www.mdpi.com/search?q=professional%20success
https://www.mdpi.com/search?q=objective%20success%20factors
https://www.mdpi.com/2071-1050/13/9/4625/htm#B1-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B2-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B3-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B4-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B5-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B6-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B7-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B8-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B8-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B9-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B10-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B6-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B11-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B12-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B12-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B13-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B14-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B15-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B16-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B17-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B18-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B19-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B20-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B21-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B22-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B23-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B24-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B25-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B5-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B26-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B7-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B27-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B28-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B29-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B30-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B31-sustainability-13-04625
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is essential for achieving the personal and professional success of students in the 

future [32]. In a study aimed at professionals in business, informatics, and 

engineering, attached to the Master’s in Information Systems (MIS), of the 

University of the State of California, it is showed that professional success does 

not depend exclusively on technical skills in computer science but also 

communication and interpersonal skills [33]. 

In the industrial sector, graduates of engineering programs who achieve 

professional success possess effective communication and information skills [34]. 

In industrial health management, the factors that increase economic income do 

not affect life satisfaction. The only predictor of satisfaction is feeling safe while 

working outside of their home organizations [35]. 

The field of medicine shows that medical teachers who dedicate more than 

50% of their time to clinical care have less time in tutoring. This contributes to 

notable differences in the promotion and greater dissatisfaction with academic 

medicine [36]. Mentoring is considered a key factor in professional development, 

and it has been shown that people who have received tutoring present greater 

opportunities for promotion, higher salary, and professional satisfaction [37]. 

On the other hand, intelligence quotient (IQ) and, consequently, high 

undergraduate grades influence the rate of increase in income over the long term 

and do not influence the starting salary [38]. Human resource development needs 

to apply new means to assess professional development. Therefore, both 

objective and subjective factors must be included because traditional assessment 

methods are inadequate for capturing change and progress [39]. Finally, previous 

undergraduate internships’ participation generates advantages in early career 

success, which includes: less time to obtain the first position, higher salary, and 

general job satisfaction [40]. 

Research in the field of career success has been strengthened in recent years. 

However, a global analysis of the issue has not been carried out. Bibliometric 

studies are a recently used research tool for analysing scientific activity in a 

specific field of study [41,42]. The bibliometric analysis allows one to 

quantitatively evaluate the impact of the research, recognizing past 

particularities and critical points in the present, in order to suggest research 

trends [43]. 

Thus, in this field of study on professional success, the following research 

questions arose: (1) What are the trends in professional success? (2) Which 

authors had the greatest impact in the field of professional success? and (3) What 

is the intellectual structure of this professional success knowledge base? 

This study aims to carry out a bibliometric analysis by collecting information 

from the Scopus database to understand the intellectual structure and trends on 

professional success. 

This article is made up of four main sections: First, following the 

introduction, the materials and methods section are presented, which describes 

the database used, as well as the search predictors used. The second section 

https://www.mdpi.com/2071-1050/13/9/4625/htm#B32-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B33-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B34-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B35-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B36-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B37-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B38-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B39-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B40-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B41-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B42-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B43-sustainability-13-04625
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describes the research’s outstanding results, showing the trends and new 

research lines. Third, there is the discussion, where the main relationships 

between the different results presented are summarized. Finally, the fourth 

section includes the conclusions of the investigation. It is worth mentioning 

that supplementary material is added where secondary tables are included. 

Finally, a section of the references used in this research is added. 

 

2. Materials and Methods 

 
Analysing an academic field requires meticulous work on the researcher’s 

part, allowing the researcher to deepen and increase knowledge. This is achieved 

by using a rigorous and formal procedure that allows the process to be 

reproduced and made transparent, called a systematic review of the literature 

[44,45]. This rigorous process is characteristic of bibliometric analyses [46,47]. 

Bibliometrics is considered a research field, which allows analysing scientific 

production and its performance according to its authors, countries, institutions, 

and journals [48,49,50]. That is, it allows for the studying of the structure of an 

academic discipline or area of knowledge [51]. These analyses are complemented 

with visualization maps, called bibliometric maps or scientific maps, allowing 

one to observe the structures and their connections of the various investigations, 

disciplines, and research fields [52,53]. 

These bibliometric studies have allowed the study in various fields of 

knowledge such as business and management [54,55,56], education [57,58], 

geoscience [59,60]. 

In this study, a systematic process was established (see Figure 1): (i) criteria 

search of the field, (ii) selection of database and documents, (iii) inclusion and 

selection criteria, (iv) software and data selection, and (v) analysis and results. 

 

 
Figure 1. Methodological Scheme 

https://www.mdpi.com/2071-1050/13/9/4625/htm#app1-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B44-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B45-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B46-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B47-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B48-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B49-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B50-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B51-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B52-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B53-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B54-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B55-sustainability-13-04625
https://www.mdpi.com/2071-1050/13/9/4625/htm#B56-sustainability-13-04625
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2.1. Criteria Search of the Field 

 

This research seeks to assess the conceptual evolution of the research topic 

through a combination of two approaches: (i) performance analysis and (ii) 

science mapping [52]. The first, performance analysis, allows one to evaluate the 

impact of publications by contrasting information that relates these documents 

to related authors, countries, and institutions. The second approach is 

bibliometric mapping, also called science mapping, which is a graphic 

representation that allows for the visualizing and identifying of the structure of 

the field of study and its relationships with the main research topics [52,60]. 

These analyses require identifying the field of study; therefore, it is necessary 

to use descriptors that allow it to be limited. For this purpose, the terms used 

were “professional success” [61,62] and “career success” [63,64], which have been 

used interchangeably by researchers in this area. 

 

2.2. Selection of Database and Documents 

 

In bibliometric studies, it is necessary to use a source or database that is 

reliable and of quality to proceed to extract the required information. The Scopus 

database is selected due to its (i) wide coverage of journals in most fields of 

knowledge; (ii) high-quality standards (for example, indicators such as Scimago 

Journal Rank); (iii) tools for data visualization and analysis; and (iv) easy access 

to your references [65,66,67]. 

The data were extracted from the Scopus database in January 2021, using the 

mentioned descriptors and a combination of widely accepted variables in 

bibliometrics related to “titles, abstract, and keywords”, allowing one to obtain 

the following topic search: (TS) = (TITLE-ABS-KEY (“Professional success”) OR 

TITLE-ABS-KEY (“career success”)). In the initial search, 2937 documents were 

obtained. 
 

2.3. Selection Criteria 
 

In this third phase, criteria were established which made it possible to refine 

the information obtained, the documents published between the years 1991–2020 

were considered in order to analyse the intellectual structure of the field of study 

of the last three decades, and 2021 was excluded because it was the year in course. 

It was limited to scientific articles since they are considered the most 

representative of scientific activity due to their visibility, impact, and knowledge 

certified by blind peers [68,69], and 1956 articles were obtained from this 

restriction. 

The data obtained from Scopus were downloaded in CSV format (comma-

separated values), displaying information on the scientific production of the field 

of study, such as the authors and their affiliations, title and year of publication, 
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keywords, and abstract, among others, which are considered relevant. This 

bibliographic information must be reviewed and refined, eliminating duplicate 

files or errors in the records [70], and 15 articles were discarded among erroneous 

and duplicate documents; that is, a base of 1941 articles was obtained. 

Additionally, a manual analysis of the selection of articles was carried out 

by the authors. This selection made it possible to obtain an inclusion criterion for 

articles that meet a definition of professional success proposed by the author 

Judge [64] “The real or perceived achievements that people have accumulated as 

a result of their work experiences.” The authors made this selection, who 

independently carried out the manual refinement of the documents, a procedure 

that ensures the quality of the information by reducing outliers [53,71]. As a 

result, a database of 1369 articles was obtained related to the study topic; that is, 

the 572 articles that did not meet the established definition and scope of the study 

were eliminated. 
 

2.4. Software and Data Selection 

 

Next, we proceed to the selection of the software to be used based on the 

data selection. Excel software has been used for data cleaning and performance 

analysis corresponding to the results section [72]. About the analysis of the 

structure of the field of study, bibliometric maps were constructed using the 

VOSviewer software, version 1.6.16 (University of Leiden-Netherlands), which 

allows for the formation and visualization of a bibliographic network, using 

graphs of two dimensions [73]. This software has been used in other studies in 

various areas of knowledge [74,75,76,77]. 
 

2.5. Analysis and Results 
 

Data analysis is done in two stages. The first is a statistical analysis of the 

data, which allows for the performance analysis of the intellectual structure, 

considering the growth patterns of publications and the contributions made by 

the main countries, universities and authors, and the renowned journals in the 

field of study [52]. The second corresponds to the analysis of the intellectual 

structure through the construction of bibliometric maps. The co-occurrences of 

author and co-citation words (authors and journals) are examined, allowing for 

a broad understanding of the structure to be obtained for the field of study 

[55,78,79]. 

 

3. Results 
3.1. Performance Analysis 

3.1.1. Scientific Production Analysis 
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A total of 1369 scientific articles, indexed in Scopus, reveal a constant growth 

in the last three decades (1991–2020), showing a growing interest in the 

academy’s part (see Figure 2). For analysis purposes, it was divided into three 

time periods: introduction (1991–2000), growth (2001–2010), and maturity (2011–

2020). 

 
Figure 2. Growth of scientific production relating to professional success. 

 

Period I-Introduction (1991–2000): During this period, 147 articles were 

published, representing 10.74% of all publications on this subject, with 8196 

citations. Some initial research focused on professional success and gender 

relations, analysing from the professional trajectory [80], cognitive ability [81], 

and social and personal attributes [82], as well as work style and job satisfaction 

[24]. Later studies continued the study of professional success from an individual 

approach with the organization, examining human capital [83,84], personality 

[8,64], individual, family and organizational differences [11], and motivational 

variables [85]. Other studies propose political influence [7], being protected or 

having a mentor [86], social achievements [19], or rewards related to job 

promotion and salary increases [27]. Finally, studies related to subjectivity–

objectivity [4,87], objective (extrinsic), and subjective (intrinsic) success [8,64] 

were developed. 

Period II-Growth (2001–2010): Greater development of the study field is 

exhibited, with 315 documents (23.01%), allowing 17,529 citations to be obtained. 

In this period, investigations were carried out that were related to professional 

success with personality [5,87,88,89], employability of the professional [90,91], 

and job or professional assistance networks [92,93]. Other authors considered 

some influences that can modify professional success when examining the value 
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of mentoring and the actions of mentors [94,95,96] professional self-efficacy [97], 

professional attitude [98], the value of work [99], or ethical behaviour [26]. 

Situations related to the individual as a professional are also examined, 

considering happiness [100] or physical stature [101]. 

Period III-Maturation (2011–2020): A significant increase in the number of 

publications is observed, from 315 in period II to 907 publications in this period, 

representing 66.25% of the total number of publications and 11,530 citations. 

During this period, studies were developed that relate professional success to 

work activity, considering employability [102], professional adaptability as a 

psychosocial resource [103,104,105], flexibles professional practices [106], or 

vocation and labour commitment [107]. Other researchers studied the 

relationship between professional success in the individual through their 

personality roles [108], narcissism [109], dispositional positive affect [110], their 

behaviour in professional networks [111], gender [23], or their culture of origin 

and place of reception [61]. Some variables related to the individual’s career were 

also considered, such as factors of professional success, investigating mobility 

and employability [112], the perception of career management [113], career 

advancement [18], or the impact of a tutor on their work activities [114,115]. In 

recent years, it has been considered to study professional shocks as unexpected 

events in the professional career [116], the genetics of the individual linked to 

their education [117], creative cognition [118], the impact of international work 

experience [119], or happiness, considering that they can receive higher income 

and exhibit better performance [22]. Other studies looked at subjective career 

success through professional proactivity [120] and leadership [20]. 

Additionally, Price’s law has been used for the productivity analysis of a 

field of study [121,122,123], which determined that it fits an exponential growth 

model (y= 7.0643e0.0926x) where the value of R2 = 0.9002 (see Figure 2). 

 
3.1.2. Contributions by Countries 

The contribution of the different countries was established considering the 

affiliation of the authors of the articles. The results show the collaboration of 76 

countries. Table 1 shows the 15 main countries that have contributed to this field 

of study, from Europe (8), Asia (4), America (2), and Oceania (1). 

The United States leads the ranking of the most influential countries with 

603 documents and 23,628 citations. This is due to the importance that the field 

of study has generated in recent years when considering labour resources and 

their demands related to personal satisfaction and professional success [124]. The 

second-place corresponds to the United Kingdom with 133 documents and 3915 

citations. The third and fourth places correspond to Canada and Germany, 

respectively. Belgium has the highest average citations (45.20) of the group. 
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Table 1. Top 15 countries by the number of articles 

 
 

This cooperation between countries needs to be analysed using science 

maps. For this purpose, the VOSviewer software was used, identifying those who 

have made at least five contributions to professional success. Figure 3 shows the 

bibliographic coupling analysis of countries, exhibiting 38 nodes (countries) in 

six clusters and maintaining 688 links of relationships. The strength of 

cooperation can be seen in the width of the links. The United States is the central 

nucleus, presenting 37 collaborative relationships (links), with greater intensity 

than Germany, Canada, France, the United Kingdom, and Australia. Whereas the 

United Kingdom frequently collaborates with the United States, China, and 

Canada. Countries with a reduced number of collaborations, such as Nigeria, 

Argentina, and Brazil, are shown. 

 

 
Figure 3. Bibliographic coupling of countries 

Next, Figure 4 shows a map that includes the 76 countries contributing to 

the study topic. The 15 most prominent countries are distinguished by colours 

and number of publications. Countries that have not posted about career success 

are shown in white. 
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Figure 4. Main contributing countries map in career success. 

 

3.1.3. Featured Authors 
 

In the professional success study, the 1369 articles have been written by 3106 

authors. Authors who mostly present a single publication (87.99%), two 

publications (8.15%), three publications (1.74%), and four or more (2.12%). 

In Table 2, the three authors with the highest production are shown, Judge T.A. 

(3837 citations), Kraimer M.L. (3478 citations), and Seibert S.E. (3016 citations). 

These authors belong to the United States. 

 
Four works are highlighted in the top 15 of most cited documents (see Table 

3) and published in the journals Personnel Psychology, Journal of Applied 

Psychology, and Journal of Vocational Behavior. The most representative author is 

Timothy A. Judge, from Fisher College of Business (United States), with 14 

articles. The second author with the highest number of publications is Daniel M. 

Spurk from the University of Bern (Switzerland), where his representative works 

have been carried out with Andrea E. Abele, from the Friedrich-Alexander-

Universität Erlangen-Nürnberg [97,125,126,127,128]. 

Table 2. Top 15 most cited authors 
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3.1.4. Frequently Cited Documents 
 

To assess a field of study, it is necessary to consider documents based on the 

citations obtained [122]. The scientific production of professional success (1369 

articles) presents 37,255 citations. Table 3 shows the publications which are part 

of the 15 most cited documents on professional success and represent 1.09% of 

the total. 

The article with the highest number of citations is published by Seibert S.E., 

Kraimer M.L., and Liden R.C. in 2001 in the Academy of Management Journal. 

Table 3. Top 15 most cited documents on the subject of career success. 

 
This study shows that social resources positively affect professional success, 

based on three main advantages offered by the network: career sponsorship and 

access to information and resources [63]. Followed by the article published in 

1999 in the journal Personnel Psychology, in this article, the relationship of the 

personality model traits, based on five factors and mental faculty, with 

professional success, was analysed [64]. Finally, the third most cited article was 

the one published in 1995, in the journal Personnel Psychology by Judge et al. [83], 

where it was already considered that certain variables intervene in professional 

success, both objective (salary and ancestry) and subjective (job satisfaction and 

professional satisfaction). Other articles that have generated more than 300 

citations are displayed in the table in question. 
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3.1.5. Journal Performance 
 

This analysis allows an overview of the field of study to be obtained by 

knowing the journals in which the various documents and fields of knowledge 

have been published [50]. The subject of professional success has been considered 

by 691 journals, where the 15 most important ones represent 25.64% of the 

scientific production and have 50.49% of the citations. Table 4 shows the 15 most 

important journals based on the number of publications, along with performance 

indicators: Citescore, Scimago journal rank (SJR), and source-normalized impact 

per paper (SNIP). 

Table 4. Top 15 most cited journals on the research field. 

 

The most important journal based on its production is the Journal of 

Vocational Behavior (90 publications), whose research areas are career choice, 

professional development, and career adjustments throughout professional life. 

The second and third places are occupied by Career Development International (80) 

and International Journal of Human Resource Management (34). Based on its 

citations, the Journal of Vocational Behavior is the most cited (7103), followed by 

the Journals Personnel Psychology (2968) and Journal of Applied Psychology (2030). 

Based on CiteScore’s performance indicators, the most prominent journal in 

the Journal of Applied Psychology (10.7) has the highest H-Index (269). Followed by 

the Journal of Organizational Behavior with 9.7 from Citescore and 164 from H-

Index. Regarding the prestige of the journals (SJR), the most important is 

the Journal of Applied Psychology, Journal of Organizational Behavior, and Human 

Relations. 

 

3.2. Science Mapping 

3.2.1. Co-occurrence Network of Author Keywords 
 

This bibliometric analysis represents the connection between the keywords, 

forming a network where those that appear more frequently in the study subject 

are indicated, thus allowing one to examine concepts (keywords) and themes 
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(grouped concepts in clusters). This analysis was run with the VOSviewer 

software, which generates a visual and multidimensional representation of the 

data [59,133]. 

A total of 2777 keywords were obtained from the database, of which 116 

remained in the documents with an occurrence of at least five times. These 

various topics were divided into 10 groups (see Table S1 in the Supplementary 

Materials section). Figure 5 represents these eight groups, with 92 nodes, 675 

links, and a total link strength of 1290. The term “career success” has 276 

occurrences and a relationship with 71 terms; it is in Group 3 (blue colour) as the 

most relevant word. 

 

 
Figure 5. Co-occurrence network of author keywords. 

 

According to the number of nodes (20), the most extensive research area is 

cluster 1, coloured red, as shown in Figure 5. This class is called: ‘Career and 

Gender’, since the two terms of the highest co-occurrences are career and gender, 

with 108 and 76 co-occurrences. In this area, authors such as Sosik study the 

relationships between orientation to learning goals, transformational leadership, 

and professional success expectations [134]. Much of the choice of occupation is 

attributed to the types of occupations considered suitable for men and women 

[135]. 

Otherwise, it seeks to generate information about the factors that influence 

women’s disadvantageous workplace position [136]. Currently, according to 

Jang studies, gender measured the link between domestic office chores and 

promotion in such a way that the relationship was statistically revealing for men 

but not for women [137]. From the evaluation of the relationship between having 

a mentor and objective professional results, having a mentor is associated with 
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better professional advancement results [133]. Mentoring is a professional 

partnership between a mentor who cooperates with her professional experience 

with an apprentice to train him with similar problems [138]. 

According to the number of nodes (11), the second most extensive research 

area is cluster 2, coloured green: ‘Objective and Subjective Career Success’. 

Currently, there is a difference between objective and subjective professional 

success; external persons value the former according to the level of work, income, 

status, salary, and occupation [139]. On the other hand, subjective career success 

is a subjective construct that interprets individual employees’ success. It was 

evidenced that the person–work adjustment intervenes in the relationship 

between perceived professional support and subjective professional success 

[140]. In recent years, the effects of emotional and social competencies on the 

boundless career and objective career success have been investigated [141]. 

The third research area is cluster 3, with 13 nodes (blue), as shown in Figure 

5. This cluster is called ‘Career Success’, since this term has 276 occurrences and 

is led by the authors Seibert S.E., with 1221 citations [63], Judge T.A. with 1062 

citations [64], Nosek B.A, with 552 citations [129], and Van Der Heijde C.M. with 

450 citations [90], which shows a growing interest in this line of research. The 

authors of this group have provided several studies, such as Parasuraman, which 

analyses work and family variables involved in career success and psychological 

well-being [130]. On the other hand, the theory of labour adjustment is explored, 

showing the relationship between person–organization adequacy and 

professional success [132]. 

Cluster 4 (yellow), made up of 11 nodes, represents the fourth research area, 

‘Emotional Intelligence’ since this term is the one with the highest co-occurrence 

in this cluster (27). Regarding emotional intelligence, it is considered one of the 

main qualifiers for professional success [142]. Likewise, a high degree of 

emotional intelligence indicates a high business potential, which leads to greater 

professional success [143]. It examines three professional competencies 

(perceived job satisfaction, perceived internal marketability, and perceived 

external marketability), recognized as predictors of success in the borderless 

career [131] and has 436 citations. Subsequently, the relationship between 

structural empowerment, innovative behaviour, self-efficacy, and professional 

success is proposed [144]. 

The fifth research area is cluster 5 (purple), made up of 11 nodes called ‘Job 

Satisfaction’. In this cluster, in Drewery’s research, objective and subjective 

indicators are attributed to professional success; within the subjective ones, job 

satisfaction is included [145]. Likewise, wellbeing, life goals, and values must be 

considered to achieve job satisfaction [146]. On the other hand, human resources 

are essential to identify the factors that affect job performance [147]. Finally, the 

attribution of the perception of evaluation centre workers regarding their job 

satisfaction and organizational commitment is investigated, which is one of the 

key elements for predicting work behaviour [148]. 
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Cluster 6 (light blue) represents the sixth research area, made up of 10 nodes, 

and is called: ‘Higher Education’ because it is the term with the highest 

occurrence (20) in this class. According to Ummatqul, higher education 

graduates require managing, in addition to professional skills and soft skills, 

including the ability to communicate, coordinate, work under pressure, and 

solve problems [1]. Likewise, Trolian mentions that the frequency of student–

teacher interaction is positively related to students’ attitudes towards 

professional success [149]. 

The seventh research area corresponds to cluster 7 (orange); it is composed 

of 10 nodes and acquires the name of ‘Employability’, as it is the term with the 

highest occurrence. Thus, it is manifested that the employability skills profile 

(ESP) includes personal management, academic, and teamwork, which could 

increase the probability of professional success [150]. Likewise, the link between 

graduates’ perceptions of their employability and professional success is 

evaluated [21]. Perceived employability is considered the variable that can 

measure the link between individual protein professional attitude, 

organizational learning practices, and professional success [151]. 

The eighth research area corresponds to cluster 8 (brown), made up of 8 

nodes, called ‘Career Development’. With accelerated economic, social, and 

technological changes, social skills are considered an absolute necessity to 

achieve a successful career [152]. Academics determined that graduates’ 

employability and professional development are the characteristics that limit 

professional success [153]. 

 

3.2.2. Cited authors Co-Citation Network 
 

This bibliometric analysis facilitates the structuring of a research field, 

resulting in more active study areas and emerging trends [50,154,155]. The 

analysis emphasizes the most prominent authors in this line of professional 

success research, and they are related through citation records [53,60]. The 

proposed bibliometric network construction was carried out with VOSviewer, 

using a similarity measure called association strength to analyse the co-citation 

data [78]. The professional success information base has 55,015 cited authors, of 

which 814 presented at least 20 citations. After cleaning the data, 764 were 

obtained with at least 20 citations. Table 5 includes the 15 authors with the 

highest number of citations, and Figure 6 shows the author’s co-citations map, 

which contains 6 clusters, 764 nodes, 174,073 links, and a total link strength of 

1,556,004. 
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Table 5. Top 15 most cited authors. 

 

 
Figure 6. Co-citation cited authors network. 

The intellectual structure of the field of professional success provided by the 

various approaches of the authors’ co-citations was analysed through network 

analysis. Cluster 1 (red), ‘Predictors of Career Success’, comprises 195 authors, 

led by Judge, T.A. (1044), who is one of the most prominent authors and is linked 

to 762 authors; Barrick, M.R. (208), is related to 727 authors and Bandura, A. (193) 

which is related to 717 authors. In this cluster, according to Judge, he suggested 

that demographic, human capital, motivational, and organizational variables 

exhibit a notable change in objective professional success and professional 

satisfaction [83]. Subsequently, Judge also analysed the relationship between 

general mental ability (GMA) and extrinsic career success. As a result, people 
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with high GMA had greater growth in extrinsic success because they achieved 

more education, job training and moved to more challenging jobs [156]. 

Cluster 2 (green), ‘Proactive Personality and Career Success’, comprises 175 

authors, led by Crant, J.M. (249), which is related to 741 authors; Spurk, D. (226), 

who relates to 722 authors and Van Der Heijden, B.I.J.M. (202) who is related to 

622 authors. Seibert’s study stands out in this class, where a model was 

developed that relates proactive personality and professional success through 

four behavioural and cognitive mediators [87]. On the other hand, Abele 

suggested that professional success valued as objective professional 

achievements is indirectly positively related to life satisfaction, which is 

regularized by various subjective evaluations of success [128]. Finally, Van der 

Heijden admitted an employability model that optimizes career success in two 

age groups: for young people, employability ratings are related to objective 

career success outcomes. In people over 40 years of age, self-rated employability 

was positively related to promotions throughout professional life [157]. 

Cluster 3 (blue), ‘Career Management’, comprises 144 authors, led by 

Greenhaus, J.H. (481), which is related to 758 authors; Bretz, R.D. (416) linked to 

760 authors and Boudreau, J.W. (341) also related to 760 authors. In this cluster, 

Chang empirically examined women workers’ development networks and how 

their attributes intervene in their subjective professional success [158]. On the 

other hand, Bretz raised the theory of work adjustment (TWA) that relates to the 

person–environment adaptation and the satisfaction regarding the permanence 

in work [132]. Finally, Fuller extended previous career success models to include 

five-factor personality model traits and various extrinsic and intrinsic career 

success dimensions [89]. 

Cluster 4 (yellow), ‘New Directions in Career Theory’, comprises 116 

authors, led by Hall, D.T. (825), which is related to 755 authors; Arthur, M.B. 

(668), which is related to 754 authors; Feldman, D.C. (550) related to 758 authors. 

Hall’s research excels, examining the experiences of high-level professionals 

who, by reducing their workload, could achieve more favourable professional 

and family outcomes [159]. Finally, Beigi contributes to the work–family 

literature through the study of the work–family interface (WFI) around 

professional success [160]. 

Cluster 5 (purple), ‘Mentoring in Career Success’, comprises 94 authors, led 

by Eby, L.T. (608), which is related to 761 authors; Kraimer, M.L. (575), which is 

also related to 761 authors and Seibert, S.E. (473) related to 761 authors. In this 

cluster, Eby evaluated three career success criteria (perceived job satisfaction, 

perceived internal marketability, and perceived external marketability) 

considered as predictors of career success [131]. The short-term benefits of 

mentoring were explored (better job performance, recognition from others, 

rewarding experience, and loyal support base), announcing the long-term results 

of the mentor’s career success, work attitudes, and behavioural intentions for the 

future mentor [161]. 
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Cluster 6 (light blue), ‘Work Effectiveness’, comprises 40 authors, led by 

Ferris, G.R. (361), which is related to 665 authors; Perrewé, P.L. (118), which is 

related to 590 authors and Pfeffer, J. (104) related to 642 authors. In this class, an 

investigation by Jawahar stands out, which analysed data obtained from 

supervisors of professional employees to demonstrate the influence of task and 

contextual performance on work promotion judgments [162]. According to 

Perrewé, there is still evidence of unfair treatment in organizations based on the 

female gender, which is why the implications for stress and wellbeing at work 

were discussed, and ways of dealing with the deficiency of political skills in 

women were proposed [163]. 
 

3.2.3. Scientific Cited Sources Co-Citation Network 

 

This type of analysis allows for the understanding of the field of study’s 

structure by observing the related study areas according to the number of 

citations shared in the reference journals [164,165]. In the formation of this 

network, 345 sources were considered, which had at least 20 citations. The 15 

main journals considered by their highest number of citations are observed 

in Table 6. 

Table 6. Top 15 of the most cited sources. 

 
In Figure 7, the cited sources co-citation network is shown, composed of five 

clusters (groups of journals) and 345 nodes (journals), which are distinguished 

by colour, showing 19,558 relationships between journals (links) and a total link 

strength out of 672,588. 
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Figure 7. Co-citation cited sources network. 

 

Cluster 1 (red) ‘Sociology and Professional Development’, with 100 journals, 

led by the American Sociological Review (322), a Q1 journal from the United States, 

with an H-Index of 185, related to 223 journals and which is responsible for 

publishing topics of interest in sociology in general, research that advances the 

understanding of social processes, and methodological reforms. Second, 

the Journal of Career Assessment (303), a Q1 journal from the United States, with 

an H-Index of 56, related to 221 journals and publishes on vocational psychology, 

showing new research on behaviour career and the job. Finally, Career 

Development Quarterly (230), a Q2 journal from the United States, with an H-Index 

of 49, is linked to 224 journals and contains publications about counselling, 

professional development, work, and professional education. 

Cluster 2 (green) ‘Interpersonal Relations and Scientific Psychology’, 

includes 73 journals, led by the Journal of Personality and Social Psychology (822), a 

Q1 journal from the United States, with an H-Index of 351, related to 236 journals, 

and it publishes in three sections: (i) attitudes and social cognition, (ii) 

interpersonal relationships, and (iii) personality processes and individual 

differences. Second, Psychological Bulletin (476), a Q1 journal from the United 

States, with an H-Index of 296, related to 232 journals and publishes evaluative 

and integrative reviews on scientific psychology topics, considering both 

qualitative (narrative) and quantitative reviews. (meta-analysis). Third, American 

Psychologist (341), a Q1 journal from the United States, with an H-Index of 219, 

linked to 233 journals and publishes high-impact articles, including empirical 

reports, meta-analyses, and academic reviews on science, education, and science. 

Cluster 3 (blue) ‘Theory of Management and Organizational Behavior’, 

includes 57 journals, led by the Academy of Management Journal (1806), a Q1 

journal from the United States, with an H-Index of 304, related to 236 journals 
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and publishes practical investigations that demonstrate, expand, or build the 

theory of management and favour its practice. Second, the Journal of 

Organizational Behavior (1726), a Q1 journal from the United States, with an H-

Index of 164, related to 239 journals and is responsible for publishing research on 

organizational behaviour and all associated topics through levels of individual, 

group, and organizational study. Third, the Journal of Management (983), a Q1 

journal from the United States, with an H-Index of 208, also linked to 239 journals 

and publishes articles on phenomena at the micro-, meso- and macro-scale of the 

workplace. 

Cluster 4 (yellow) ‘Psychology in the Labor Field’, made up of eight journals, 

led by the Journal of Applied Psychology (2591), a Q1 journal from the United States, 

with an H-Index of 269, related to 241 journals, in charge of publishing on 

empirical and theoretical studies that help to understand cognitive, motivational, 

affective, and behavioural psychological phenomena in work and organizational 

environments. Secondly, a Q1 journal from the United States, Personnel 

Psychology (1387), with an H-Index of 133, linked to 239 journals and includes 

publications on psychology focused on people in the workplace, covering topics 

related to human resource management and organizational behaviour mainly. 

Cluster 5 (violet) ‘Career Choice and Work Psychology’ contains five 

journals, led by the Journal of Vocational Behavior (3285), a Q1 journal from the 

United States, with an H-Index of 141, related to 238 journals and publishes 

articles that contribute ground-breaking insights into the fields of career choice, 

career development, and job adjustment. Finally, the Journal of Occupational and 

Organizational Psychology (405), a Q1 journal from the United States, with an H-

Index of 106, linked to 235 journals and publishes mainly on industrial, 

organizational, occupational, vocational, and personal psychology, behavioural 

aspects, and cognitive factors of labour relations and human factors. 

 
4. Discussion 

 

For more than 150 years, issues related to professional success have been 

partially studied. However, for this analysis, we have considered articles from 

1990 in which a formal definition of this topic is already included [4] and its 

progressive evolution until 2020. To know future trends in professional success, 

it was observed that the most relevant studies in the period 1991–2000 had 

addressed the five major personality traits [64], the predictors of professional 

success [84], and the influence of political behaviour on the professional success 

[7], among others. Later, the second period (2001–2010) focused on the theory of 

professional success [64], employability [90,91], personality effects to achieve 

professional success [90], objective and subjective professional success 

[97,125,166,167,168], gender, and mentoring in career success [169,170,171,172]. 

Finally, in the period (2011–2020), gender [23,173], benefits of mentoring 
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[114,174], and factors that determine professional success [175,176] were mainly 

studied. 

Seventy-six countries contribute to this field of study, with the United States, 

the United Kingdom, and Canada standing out, with more than 60 publications. 

The United States has three authors from the top 15 of the most cited authors, 

who come from Fisher College of Business (Judge T.A.) and Rutgers University–

New Brunswick (Kraimer M.L. and Seibert S.E). Regarding the most 

representative journals, two areas predominate management development and 

psychology. The intellectual structure of professional success has been analysed 

under three parameters of the science mapping section. In the first place, the 

analysis of co-occurrence according to author keywords, represented in (Figure 

5), where it is observed that the most relevant term is ‘Career Success’, with 276 

co-occurrences in the database. In addition, it is related to 71 of the 92 terms 

analysed. It is worth mentioning that this term has a strong link with ‘Career’ 

(Cluster 1), ‘Gender’ (Cluster 2), and ‘Career Development’ (Cluster 8) mainly. 

Second, the co-citation cited authors (see Figure 6) analysis shows the 

emerging lines of research about professional success. Cluster 1 (red), ‘Predictors 

of Career Success’, Cluster 2 (green), ‘Proactive Personality and Career Success’, 

Cluster 3 (blue), ‘Career Management’, Cluster 4 (yellow), ‘New Directions in 

Career Theory’, Cluster 5 (purple), ‘Mentoring in Career Success’, and Cluster 6 

(light blue), ‘Work Effectiveness’. 

Third, the bibliometric map of co-citation by sources (see Figure 7) reflects 

the three outstanding journals: (i) Journal of Vocational Behavior, (ii) Journal of 

Applied Psychology, and (iii) Academy of Management Journal. These journals are 

from the United States. It is worth mentioning that the most cited article of the 

1369 articles in the database was published in the Academy of Management 

Journal and reached 1221 citations. However, some documents within the 15 most 

cited publications have been published in Personnel Psychology and Perspectives on 

Psychological Science. 

 
5. Conclusions 

 

This study provides a bibliometric study of scientific articles related to 

professional success, which have been indexed in the Scopus database from 1991 

to 2020. The analysis of scientific production shows the exponential growth in 

publications on this subject (see Figure 2), which was addressed in three periods: 

(i) 1991–2000, (ii) 2001–2010, and (iii) 2011–2020, where 147, 315, and 907 articles 

have been published, respectively. The first record from 1991 is titled “Career 

Paths and Career Success in the Early Career Stages of Male and Female MBAs” 

by authors Cox T.H. and Harquail C.V. in the Journal of Vocational Behaviour. 

Interest in this topic is evident in the last three years since it went from 106 articles 

in 2018 to 126 articles in 2019 and 2020. Delimiting the largest scientific 
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production in North America, Europe, and Oceania (see Figure 4), which agrees 

with the analysis of bibliographic coupling by countries (Figure 3), the following 

countries stand out: the United States, the United Kingdom, and Canada, with 

601, 133, and 93 articles, respectively. 

The spatial distribution of publications on professional success is directly 

related to the most cited documents. In the first place, there is the publication of 

the author Seibert S.E. [5], which reached 1221 citations and was published jointly 

with Kraimer M.L., Liden R.C. The second most cited publication was that of 

Judge T.A. [64] and reached 1062 citations. Finally, the third most cited document 

was also the author Judge T.A. [83], which reached 766 citations. This type of 

analysis allows for the understanding of the field of study’s structure by 

observing the related study areas according to the number of citations shared in 

the reference journals. This article facilitates the understanding of professional 

success’s intellectual structure, considering the scientific production, 

geographical distribution, and contribution of the most cited journals, authors, 

and documents. In this sense, 1369 articles, 76 countries, 691 journals, and 3106 

authors have been evaluated. 

Considering the results that intervene in the analysis by science mapping. In 

the first instance, the analysis of the co-occurrence network by author keywords, 

which is represented by eight clusters (research areas) and 92 nodes (topics), 

where the most relevant topic was ‘Career Success’, which coincides with the 

name of the research area (Cluster 3). The remaining research areas are related 

to: ‘Career and Gender’; ‘Objective and Subjective Career Success’; ‘Emotional 

Intelligence’; ‘Job Satisfaction’; ‘Higher Education’; ‘Employability’; and ‘Career 

Development’. 

Second, the network of co-citations, according to authors, is made up of six 

groups that represent the various issues related to professional success: 

‘Predictors of Career Success’ (Cluster 1); ‘Proactive Personality and Career 

Success’ (Cluster 2); ‘Career Management’ (Cluster 3); ‘New Directions in Career 

Theory’ (Cluster 4); ‘Mentoring in Career Success’ (Cluster 5); and ‘Work 

Effectiveness’ (Cluster 6). The most representative author is Judge T.A., located 

in Cluster 1 and is related to 754 of the 762 items analysed. 

Third, the network of co-citations by scientific journals includes five clusters, 

which show the fields of knowledge that have been developed in the career 

success area: ‘Sociohydrology and Professional Development’ (Cluster 1); 

‘Interdisciplinary Relations and Social Psychology’ (Cluster 2); ‘Theory of 

Management and Organizational Behaviour’ (Cluster 3); ‘Psychology in the 

Labor Field’ (Cluster 4); and ‘Career Choice and Work Psychology’ (Cluster 5). 

The most prominent journal in this area is the Journal of Vocational Behavior, 

which contains highly representative articles [5,88,130,177]. 

Regarding the methodological approach of this work, the following 

limitations are presented: (i) using a single database (Scopus), which, despite 

being a recognized and commonly used database in academia, may exclude some 
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significant contributions in other databases (Web of Sciences and Dimensions, 

among others); in addition, (ii) that only articles were reviewed; and (iii) 

documents in English, which despite being one of the most used languages and 

important contributions on professional success, can be excluded. The 

bibliometric approach is reliable and has been used by researchers worldwide in 

several studies, including [178,179,180]. The study required the use of some 

descriptors related to career success to obtain adequate information regarding 

the subject studied. These descriptors were subjected to a triangular search (title–

abstract–keywords), where the title of the document helps to recognize the 

central focus of the study and the importance that the authors give to the topic; 

this is complemented by the use of the abstract and keywords to broadening this 

approach, based on research related to the term. 

Supplementary Materials: The following are available online 

at https://www.mdpi.com/article/10.3390/su13094625/s1, Table S1: Results of the 

co-occurrence network of author keywords. 
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Abstract: Career success and its evaluation in university graduates generate growing interest in the academy 

when evaluating the university according to its mission and social mandate. Therefore, monitoring 

university graduates is essential in measuring career success in the State Technical University of Quevedo 

(UTEQ, acronym in Spanish). In this sense, this article aims to identify the predictive career success factors 

through survey application, development of two mathematical functions, and Weka’s classification learning 

algorithms application for objective career success levels determination in UTEQ university graduates. 

Researchers established a methodology that considers: (i) sample and data analysis, (ii) career success 

variables, (iii) variables selection, (iv) mathematical functions construction, and (v) classification models. 
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The methodology shows the integration of the objective and subjective factors by approximating linear 

functions, which experts validated. Therefore, career success can classify university graduates into three 

levels: (1) not successful, (2) moderately successful, and (3) successful. Results showed that from 548 

university graduates sample, 307 are men and 241 women. In addition, Pearson correlation coefficient 

between Objective Career Success (OCS) and Subjective Career Success (SCS) was 0.297, reason why 

construction models were separately using Weka’s classification learning algorithms, which 

allow OCS and SCS levels classification. Between these algorithms are the following: Logistic Model Tree 

(LMT), J48 pruned tree, Random Forest Tree (RF), and Random Tree (RT). LMT algorithm is the best suited 

to the predictive objective career success factors, because it presented 76.09% of instances correctly classified, 

which means 417 of the 548 UTEQ university graduates correctly classified according to OCS levels. 

In SCS model, RF algorithm shows the best results, with 94.59% of instances correctly classified (518 

university graduates). Finally, 67.1% of UTEQ university graduates are considered successful, showing 

compliance with the university’s mission. 

Keywords: career success; objective and subjective career success factors; classification learning algorithms;   

 

1. Introduction 
 

Being a successful professional is an aspiration of college students [1]. It, for 

many, means getting a job with a reputable company [2] and earning a good 

salary [3]. However, some professionals who meet these goals do not consider 

themselves successful because the economic aspect does not necessarily influence 

their perception of career success [4,5]. 

Career success is defined as the achievement of individual happiness [6,7] 

and is contextualized in four dimensions: personal, professional, business, and 

family [8], with a certain degree of temporality [9]. In the professional field, 

success in the professional career is bilateral [10]. It is considered as a social 

construction rather than an objective reality [11,12]. Career success has been 

widely studied in recent years [8]. Various conceptions were presented based on 

the values of the human being [5,13,14], who constantly seek self-development 

[15,16]. That is why obtaining an integral definition is a complex task. Recently, 

it is related to objective positive achievements and their perception, based on 

work experience [17]. 

Career success is addressed in different fields of science, such as 

administration [14,18,19], organization and work [20,21], education [22,23], 

vocational psychology [24,25,26,27], and human resources [28]. In general, the 

success of professional career measures in terms of external (objective) and 

internal (subjective) criteria. Objective criteria refer to real or observable aspects 

[29,30,31]. In contrast, subjective criteria are subject to individual personality 

traits [32]. 

In the literature, career success presents different approaches depending on 

its area of knowledge, making its quantification and efficiency difficult [31]. Some 

predictive variables of the objective career success are salary [33], employment 

status [34], hierarchical level in the company [35], age [36], and leadership [37]. 

On the other hand, subjective career success factors include job or salary 
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satisfaction, career adaptability, and personality traits [24,38,39]. These factors 

can substitute for the meaning of subjective career success [14,38,40,41,42]. 

For this reason, it is essential to analyze career success in greater depth. 

Determining the level of success or the probability that a professional can be 

successful can be done employing an output (dependent) variable produced by 

a series of independent variables. For this, it is necessary to have some tool that 

allows the monitoring of university graduates to measure the level of career 

success according to the influence of the intervening variables regarding the 

degree of relative importance in career success. Furthermore, it is relevant to 

conceptualize the objective and subjective results of an individual in her career. 

Therefore, the research question purposed is: Will it be possible to establish a 

methodology that brings together objective and subjective aspects for assessing 

the career success of a university graduate, which approximates their condition 

and recognized status? 

This article aims to identify the predictive career success factors through 

survey application, development of two mathematical functions, and Weka’s 

classification learning algorithms application for subjective and objective career 

success levels determination in UTEQ university graduates. This identification 

makes it possible to reduce data dimensionality, correlation, and career success 

prediction to be more accurate. Furthermore, it seeks to establish the most 

influential variables of subjective and objective professional success to improve 

the career success prediction accuracy. 

Experts group and a high hierarchical level are considered a set of career 

success attributes to define those attributes of greater significance. Subsequently, 

two mathematical functions will measure the Objective Career Success (OCS) and 

Subjective Career Success (SCS) levels. These functions will analyze success from 

the data obtained from the follow-up of university graduates (alumni). Finally, 

the proposal was validated to verify its performance. The results confirm that the 

functions obtained can be applied to databases of graduates, allowing to segment 

and characterize graduates according to their career success level. 

 

2. Research Context 
 

UTEQ university locates in Los Ríos province (Ecuador), as shows Figure 1. 

This university began its activities on 22 January 1976, as an extension of the 

“Luis Vargas Torres” university. After multiple efforts by the Quevedo 

community, the UTEQ creation was on 1 February 1984, with the Faculty of 

Agricultural Sciences. 
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Figure 1. Study area location. 

 

Nowadays, there are 15 engineering degrees (e.g., Agroindustries, Forestry, 

among others) and 5 bachelor’s degrees: (e.g., Nursing, Ecotourism, among 

others), with approximately 10,000 students taking part, with a graduation rate 

of 48%. Currently, UTEQ has accreditation from the Higher Education Quality 

Assurance Council (CACES), a government body that regulates the operation of 

universities in the country. 

 

2.1 Literatura Review 

 

This section is essential for career success variables selection because there 

are many career success predictors. The researchers’ goal is to determine the most 

crucial career success predictive factors used in the literature review. 

Career success is an important research topic in management [43,44,45] and 

psychology [46,47,48]. In addition, career success is the real or accumulated 

achievements of the individual over time [38,49], which respond to a historical 

and cultural process [50,51]. Similarly, Arthur et al. [52] consider that career 

success is achieving desirable results related to long-term work activity. Getting 

success in the race allows the individual to obtain a sense of identity and meaning 

[19], happiness by obtaining work satisfaction [53,54], personal well-being and 

success of the company [55,56]. In short, it shows the interaction between 

individuals, organizations, and society based on a variety of behaviors and 

practices [27]. 

According to Gattiker and Larwood [57], career success is a construct 

consisting of five factors related to work, interpersonal relationships, finances, 

business hierarchy, and aspects of life. Danziger and Wiener [58,59] relates to 

career success based on competencies (technical and managerial), independence, 

creativity, service, challenges, and lifestyles. According to Parker and Chusmir 

[60], it is related to six factors of status, contribution to society, family 

relationships, personal and professional fulfilment, and security. So too, Judge et 

https://www.mdpi.com/2071-1050/13/16/9337/htm#B43-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B44-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B45-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B46-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B47-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B48-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B38-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B49-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B50-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B51-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B52-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B19-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B53-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B54-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B55-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B56-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B27-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B57-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B58-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B59-sustainability-13-09337
https://www.mdpi.com/2071-1050/13/16/9337/htm#B60-sustainability-13-09337


 

64 

 

al. [61] studied dispositional characteristics by relating mental capacity and 

personality, using five factors. Finally, Dyke and Murphy [62] related four factors 

around its meaning: balance, relationships, recognition, and material success. 

In the literature, initial investigations consider two approaches: subjective 

and objective [38,57,63,64] or extrinsic and intrinsic [27,65,66]. However, in the 

first studies on career success, only objective success was analyzed, ignoring 

subjective success for several decades. These approaches (objective and 

subjective) differ in their concept [41,52], and therefore, there was a criterion to 

analyze it independently [14]. Over the years, some authors have considered 

using these criteria together [61,66,67,68,69]. Finally, Big Five personality traits 

were included to explain subjective career success factors [70,71,72]. 
 

2.1.1 Objective Career Success Variables 

 

Objective Career Success (OCS) considers tangible and directly observed, 

measurable, and verifiable by impartial third person career success facets 

[8,47,55]. Some researchers consider the OCS based on quantifiable criteria that 

may be available to the human resources area of the company. The variables 

considered in this study are the following: 

First, “remuneration” refers to the economic income that an individual 

receives within an organization [27,69]. Remuneration includes salary, bonuses, 

and other cash compensation; it is one of the most used variables in the career 

success literature [31,73]. Remuneration is a notable indicator in contemporary 

society [74]. Some authors consider a good salary as a material success [62], 

wealth and status when obtaining a salary increase [60], equitable pay and fair 

income [57,75], financial security [58] and economic rewards [65]. 

Second, the variable “job promotion” increases the company’s job level 

responsibilities [47] or the material reward due to work [38]. This variable 

considers an organizational perspective, evaluating their hierarchical position 

and promotions received [44]. Other studies show it as the development of 

opportunities (job success), and promotion opportunities (Hierarchical success) 

[57], recognition [45,75,76], hierarchical level [65,77], and the number of 

promotions received [64]. Third, this article considers “education” as the 

investment that would represent the future income of the professional. Therefore, 

it uses to determine the rates of return on this investment [78,79]. 

Finally, this study considers other variables, such as: “finding the first job in 

less than a year of graduation” [80]; “graduate in the shortest time possible”; and 

“have your own house” [63]; “good level of parents professional training” 

[81,82]; “influence of marital status on career success” [83,84]; “school type in 

secondary education” [63]; and “emotional-financial support from parents” [81]. 

Under this research approach, the hypothesis is the following: 
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Hypothesis 1 (H1).  Is it possible to obtain an effective objective career success 

classification model to identify successful professionals using the predictors obtained from 

the research instrument? 
  

2.1.2 Subjective Career Success Variables 

 

Subjective career success (SCS) measures subjective, internal, or extrinsic 

criteria [52,68]. SCS is the perception that individuals have about their careers 

and measured in terms of satisfaction [8,56]. It also represents an individual self-

assessment of their careers [57,85]. The central element is the person and not the 

organization for which they work [71]. SCS is the most important determinant of 

career success [65,86], since it allows the individual to acquire greater security, 

motivation, and the pursuit of development goals, which will lead to objective 

career success [42]. Some researchers who contributed to the development of the 

subjective career success considered the following variables: 

First, “professional vitality” is a characteristic of consistent work with work 

done with passion, strength, and satisfaction [87]. Self-perceived vitality implies 

how the individual fits into the organization [28,88]. Next, “satisfaction with life” 

is one of the dimension variables of work well-being [89], which considers that 

the greater the well-being at work, the greater the satisfaction [90]. On the other 

hand, ‘professional satisfaction’ is related to the variables of business sponsorship 

such as training, development opportunities, mentoring and career support [44]. 

Other authors consider it relates to rank and salary [68,69] and one of the 

dimensions of job well-being [89]. 

“Goals fulfilment” is achieved when the person feels self-confident and 

motivated [42]. Persistence and being organized are related to goal setting, 

allowing them to be scrupulous in their work activities [27]. Employees interact 

and present competitive goals in this work environment, positively evaluating 

their organization [28,53]. On the other hand, “satisfaction with helping society” is 

also considered one factor for success in life [60,91]. Some authors consider this 

satisfaction part of interpersonal affections [31], service [58,59,92]. According to 

Parker and Chusmir [60], contributing to society means helping others or being 

useful. It represents making a difference and promoting workplace wellness. In 

the company, the satisfaction of helping with the occupation and job performance 

are the contributors to the occupational status [8,38]. 

The “organizational hierarchy” is one of the components of career success in 

terms of the company’s position as responsibility and power [8]. Work 

experience provides knowledge and experience related to the career, allowing 

the person to achieve hierarchy in the organization [46]. Grimland et al. [28] 

consider the organizational hierarchy as external progress in the career. Recently, 

Rossenkhan et al. [93] consider that this hierarchy is part of the sequential process 

of success, constituted by success in interpersonal relationships, work, hierarchy, 

and finances. The “identification with work” is important because it considered this 
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variable a signifier for life [19]. In some cultures, professional benefits inculcate 

that do not include remuneration, fostering a sense of fraternity, significance, and 

identification with an organization [8]. 

The “financial success” represents the perception of success based on the 

financial rewards obtained [46] and represents the high income of the individual 

compared with their peers in similar jobs [57,94]. This variable is the result of 

hierarchical, work and interpersonal success [93]. On the other hand, “success at 

work”, which is related to feeling successful in the professional carry out a career, 

was also considered. Other authors consider that job satisfaction does not lead to 

career success when it represents a high cost for the individual in terms of family 

relationships, health, or personal values [8], not fitting into the organization 

when accessing a new job [48]. 

The “interpersonal success” represents the interpersonal skills or social 

competence that allows the individual’s employability in an organization [48]. In 

work activities that require high interpersonal skills, there is a positive 

relationship between agreeableness and job performance [46,47]. Likewise, 

“teamwork” is considered as the ability to be available and to be able to 

collaborate for a group in which a team spirit is strengthened [95]. In certain work 

activities, teamwork is essential since cooperation between people can develop 

career success [61]. 

The “optimism” is an indispensable element when it is tasted in solitary 

activities [53]. This variable presents a positive correlation with the levels of 

occupation, salaries, and work success [27]. The “achievement” represents the 

success of a career, which is slightly related to academic achievement [48]. 

According to Judge et al. [38], achievement orientation allows labor promotions. 

On the other hand, Heslin [8] considered that people with professional guidance 

not only consider as an achievement the monetary without promotions in the 

structure of the organization. Finally, this study considered other minor variables 

such as: “recognizing strengths and limitations” [61,96]; the “own control of 

emotions” [61,96]; “persuasion at work” [57,61,96], and “satisfaction with the 

knowledge acquired at the university” [97,98]. 

For this success type, researchers have defined the following hypothesis: 

 

Hypothesis 2 (H2).  Is it possible to obtain an effective subjective career success 

classification model to identify successful professionals using the predictors obtained from 

the research instrument? 
 

3. Method 
 

This study contemplates a rigorous six-phase process (see Figure 2), which 

allows establishing the objective and subjective career success: (i) sample and 

data analysis; (ii) career success variables; (iii) variables selection; (iv) 

mathematical functions construction; and (v) classification models. 
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Figure 2. Methodological scheme. 

 

3.1. Sample and Data Analysis 

 

Periodic surveys are the evaluation instrument used to analyze the academic 

quality of higher education institutions [99,100]. This methodology is used in 98% 

of the universities in the United States [101,102]. Which is why a survey was 

constructed to follow-up professional graduates who have completed their 

studies for at least one year. Systematic follow-up studies of university graduates 

allow measuring graduates’ performance in the labor market, their levels of job-

related satisfaction, and possibilities. In addition, it is possible to have direct 

information on the expectations of employers at the job skills [103]. 

The self-administered survey directed at UTEQ graduates was the research 

method selected. The population comprised 2079 graduates, and researchers 

decided to study all of them. The data collection process was between June and 

December 2017. During this period, the total population was contacted on up to 

three occasions by email. This process ended with the receipt of 561 

questionnaires, of which 548 were considered valid, representing a response rate 

of 26.35%. The survey responses were tracked by email control messages every 

month and a half. As a result, researchers worked with a sample of 548 UTEQ 

university graduates, comprising a study period between 1990 and 2017. 

Sampling techniques are classified into “probability” and “non-probability” 

samples. For this study, the researchers chose the probability sampling method, 

which present three main properties: (1) The sampling units’ selection is random; 

(2) each potential sampling unit has a known probability of being selected for the 

sample, which is different from zero; and (3) it is possible to identify all potential 

samples of a given size, that can be extracted from the population before the 

actual selection process begins [104,105]. Probability sampling method allows the 

investigator to generalize the findings of the sample to the target population (i.e., 

statistical inferences) [106,107]. This method includes: (i) simple random 

sampling, (ii) systematic random sampling, (iii) stratified random sampling, (iv) 

cluster sampling, among others. 
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Stratified sampling was applied because the population from which the 

sample was drawn is not a homogeneous group. This method allows obtaining a 

meaningful representation of the sample [108]. The stratified probability 

sampling method allows to determine the objective career success and subjective 

career success levels. Career success levels of university graduates are classified 

into three categories: successful, moderately successful and unsuccessful. 

 

3.2. Career Success Variables 
 

As a result of literature review 51 variables were selected as career success 

predictor variables, divided into two mean groups: 29 objective career success 

variables (see Table 1), and 22 subjective career success variables. 
 

Table 1. Variables or factors selected to objective career success. 

 

 

Table 2 includes the most prominent subjective success variables. These 

indicators are operationalized and considered factors such as job and life 

satisfaction [120,121]. 
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Table 2. Variables or factors selected to subjective career success. 

 

 

3.3. Variables Selection 

 

Study variables discretization was carried out to transform them from 

continuous to categorical variables using the Likert scale, measured from 1 to 5. 

Then, this criterion applies to career success and objective career success 

variables. After that, career success variables analyzed each variable’s relative 

importance or weight, defined as (wi). Knowing variable weights allows calling 

them according to their relative importance for each client (expert), showing the 

key factors to improve quality [95]. 

Methodology lets career success assessment through 50 surveys aimed at 

highly experienced professionals, who validated career success variables 

assigning weights for each variable considered. Expert professionals sample 

considered professionals with more than 15 years in the professional practice, 

high income, and managerial positions, such as company managers, 

entrepreneurs, university authorities, executives, and researchers. In addition, an 

expert from the Catholic Church also contributed to his experience regarding the 

attributes that best define career success. 

Experienced professionals’ ages vary between 38 and 60 years, with an 

average of 46.3 years and a standard deviation equal to 3.2. Consequently, each 

variable average requires Pareto analysis application, ordering each variable 

from highest to lowest according to importance degree. The Pareto analysis 

applies to both mathematical models (objective career success and subjective 

career success). 
 

3.4. Mathematical Functions Construction 

 

Career success functions construction used a model based on experts’ 

criteria, who assigned a level of importance to the variables. Therefore, this phase 

consists of implementing two functions to measure Objective Career Success 

(OCS) and Subjective Career Success (SCS), respectively. For that reason, it 

considered the 51 variables of career success previously described, and the 

attributes with the greatest weight are selected. It matches with the most relevant 
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variables to consider professionals as successful. For example, customer service 

and quality are inherent issues in education, so it proposed to use the linear 

quality of service indicator to measure the career success [127]. 

There are different methods to determine the weights of each career success 

predictor. In this study, the method that distributes 1 point (100%) among the 

applied attributes was selected. However, method reliability must be adjusted 

according to the type of survey data because the number of variables is large 

[128,129,130]. Survey application as an interview helps minimize the number of 

variables. Therefore, it is necessary to read all attributes, organize a list in 

decreasing order of preference, and assign the weights of the variables until 

giving a total of one point or 100% and were applied to the 548 university 

graduates. Measuring and evaluating the quality of undergraduate or graduate 

programs and student satisfaction is a relatively new topic [131,132,133]. 

Therefore, higher education programs are growing as a proportion in the 

education market, so they are evaluated for their quality [134]. 

Service quality measurement began many years ago, and it became a driving 

force in the business world [135]. Interest in quality has spread to the public 

sector and higher education institutions [136], such as universities [137,138,139]. 

The quality of services is the product of the reorganization and re-establishment 

of new principles in higher education institutions; both education and training 

are imperative for survival in a competitive environment [127]. 

In the student-customer concept, Ritzer’s approach [140] considers the 

student as any buyer who demands a good service. Applying this concept of the 

student as customer to measure its qualities, it must be considered the concept of 

product/service in university education [141]. According to the European 

Foundation for Quality Management (EFQM) [142], the product is defined in 

terms of value added to the student’s knowledge, skills, and personal 

development [143]. The product quality is linked to the process quality. 

Therefore, assessing the quality of the product in teaching entails analyzing the 

quality of the educational processes and identifying its key elements [144,145]. 

Quality measurement in graduate education has used such a tool as an 

option to measure the level of career success of university graduates. There is a 

population of clients n, and the vector whose elements are the 𝑄𝑖 (perceived 

quality of a given service) by the i client of the population is called Q. It is 

common to assume that the customer’s evaluation will be a function of different 

k, 𝑋1. . . . 𝑋𝑘 quality attributes that determine the overall evaluation of the service. 

The vector whose elements are 𝑋𝑖1. . . . 𝑋𝑖𝑘 is called 𝑋𝑖. The evaluation of the career 

success attributes carried out by the professional i of the group of experts. So, 

career success 𝐶𝑆𝑖 CSi definition is on the base of these attributes: 

 
𝐶𝑆𝑖= 𝑓(𝑋𝑖1. . . . 𝑋𝑖𝑘) 
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To measure the service quality or career success used the linear 

approximation indicator [146] through the following expression: 

 

 

𝐶𝑆𝑖 = ∑(𝑤𝑖𝑗𝑋𝑖𝑗)

𝑘

𝑗=1

 

 
 

In the matrix W, wij coefficients are the weights defined by each professional 

in the experts group (i). These weights are positive and must add up to one: 
 

wij≥0 ∀ij≥0 ∀i , ∀j 

 

∑ 𝑤𝑖𝑗 = 1   ∀𝑖 𝑖 = 1, . . . ,50 𝑗 = 1,.  . . ,20

𝑘

𝑗=1

 

 

𝑋𝑗: objective career success attribute. 
 

 

These weights are the relative importance of 𝑋𝑖’s attribute in determining 

the OCS of the relatively successful professional [146]. For each professional 

surveyed (𝑖) there is an objective career success function. Additionally, with the 

29 OCS attributes, it is necessary to know the average degree of importance of 

each one. Therefore, it is required to obtain the means of each attribute: 
 

𝑘𝑖̅ =
∑ 𝑤𝑗𝑖

𝑛
𝑗=1

𝑛
 

 

𝑘𝑖̅ = the average weight assigned by the expert’s group to the OCS attribute 𝑥𝑖; 

𝑤𝑗𝑖 = the weight assigned by experienced professional (𝑖) to attribute 𝑥𝑖𝑗; 

𝑛 = 50 professionals surveyed. 

 
3.4.1. Objective Career Success Function 

 

The objective career success function is defined considering 29 success 

factors and it is defined by the following equation (Equation (1)). 

 

 

𝑂𝐶𝑆𝑖 = 𝑓(𝑥1, … … , 𝑥𝑛) = ∑ (𝑘𝑖̅
𝑛
𝑖=1 𝑥𝑖)     

𝑘𝑖̅ ≥ 0

∑ 𝑘𝑖̅ = 1𝑛
𝑖=1

    
∀𝑖
∀𝑖

    (1) 

 

where, 
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𝑂𝐶𝑆𝑖 = OCS level achieved by the individual 𝑖; 

𝑛 = number of objective career success variables; 

𝑘𝑖̅ = average weights of each predictor of career success (positive values); 

𝑥𝑖 = objective assessment for the individual (𝑖) to the performance of 

an OCS attribute. 

 

3.4.2. Subjective Career Success Function 

 

The subjective career success function defines considering 22 success factors 

(Equation (2)). For this, a survey questionnaire conducted for 50 expert 

professionals, including the question “The successful professional is the one 

who”, requesting to distribute 100 points among the attributes of subjective 

career success. 

 

𝑆𝐶𝑆𝑖 = 𝑓(𝑦1, … … , 𝑦𝑛) = ∑ (𝑘𝑖̅
𝑛
𝑖=1 𝑦𝑖)     

𝑘𝑖̅ ≥ 0

∑ 𝑘𝑖̅ = 1𝑛
𝑖=1

    
∀𝑖
∀𝑖

    (2) 

 

where, 

𝑆𝐶𝑆𝑖 =SCS level achieved by the individual (𝑖); 

𝑛 = number of subjective career success variables; 

𝑘𝑖̅ = average weights of each predictor of career success (positive values); 

𝑦𝑖 = subjective assessment for the individual (𝑖) to the performance of 

an SCS attribute. 

 

3.5. Classification Models 

 

With the collected data about objective and subjective career success, 

classification models construction estimates whether a university graduate can 

be objectively and subjectively be successful. Career success variables 

discretization was divided into three categories (successful, moderately 

successful, and unsuccessful). The discretization intervals were obtained from 

experts criteria on the distribution of the variables. There are some mathematical 

methods to validate the variables of professional success. Initially, researchers 

tested with factor analysis, but it did not work as it presented a very low 

correlation. Therefore, classification models were applied using Weka’s 

classification learning algorithms for subjective and objective career success 

mathematical model validation. 

This study performed a multivariate analysis using Waikato Environment 

for Knowledge Analysis (WEKA), developed by the University of Waikato, New 

Zealand, in 1993. The 3.8.1 Windows version was used in this article. This 

software comprises a Java libraries group that use machine learning and data 

mining algorithms, presenting an intuitive interface to analyze large volumes of 

data [147,148]. This program allows the application of multivariate algorithms to 
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the data set and analyze the effect produced by the variables that measure career 

success. In addition, this allows to relate the variables to each other and the class 

variables of the career success. However, these interpretations must be made 

individually without considering the career success function variables. Weka 

allows adequate handling of the data, allowing its analysis, modelling, and 

predictivity. Furthermore, it is considered one of the open-source data mining 

tools with the highest performance and functionality [149]. Weka covers standard 

data mining tasks such as preprocessing, classification, regression, clustering, 

and association rules [137,138], and it is used in various academic disciplines 

[150,151,152]. Many classification techniques are similar to the predictive 

accuracy basis, speed, robustness, scalability, and interpretability criteria [153]. 

For example, in data mining classification tree is a supervised learning algorithm 

[154]. Four Weka classification learning algorithms were used to career success 

modelling validation: (i) Logistic Model Tree (LMT), (ii) J48 pruned tree, (iii) 

Random Forest Tree (RF), and (iv) Random Tree (RT) [155]. 

Select attribute supervised technique was used in this study, and the 

technique uses the CFS Subset Evaluator criterion function and Best First 

Decision tree (BF) classification method. Best First decision tree nodes are 

expanded by using best-first-order method. The impurity is default in all the 

nodes and all the impurities are reduced by using best node. Best first tree has 

many attributes, and root nodes are placed based on those attributes [156]. Best 

First Decision tree allows choosing the best attributes associated with the career 

success variables. Weka selected three objective career success variables (age, 

company type, and the company economic sector). Objective career success is 

strongly related to age; the over 31 years and threshold of the successful are from 

35 to 45 years. Company type is the “public sector”, and the economic sector is 

“educational”. 
 

4. Results 

 
4.1. Survey Results 
 

This study considered a random sample of 100 of the 548 university 

graduates. Consequently, objective career success levels of university graduates 

will be classified into three categories: successful (n3), moderately successful (n2), 

and unsuccessful (n1), as shown in Table 3. The distribution of the sample size 

by the proportional method among the strata described below: 
 

100 = 𝑘 × 548 ⇒ 𝑘 =
100

548
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Table 3. Sample size for the objective career success strata. 

 
 

Success probability (p) was calculated to define the career success levels. 

If p is greater than or equal to 0.8, then it is successful (n3). If p is between 0.5 and 

0.8, it is moderately successful (n2). Finally, if p < 0.5, then it is not successful (n1). 

The three were responsible for the follow-up to graduates compared with the 

value determined by the success functions. The success represented when at least 

two of those responsible for monitoring graduates coincide with each function. 

Results are related to professionals’ achievements before, during, and after their 

time at the university and professionals perceptions. 
 

4.2. Career Success Variables Assignation 

 

The average order importance analysis by determining objective career 

success factors through adapted Pareto criterion (relation 70–30%) application. 

As a result, it was selected the most relevant variables to define the OCS linear 

function by weights redistributing in such a way that their sum reaches unity. 

From the Pareto criterion application, 30% of the accumulated variables represent 

the 68.4% cumulative weight of the objective career success factors. It means that 

only nine variables are the most representative OCS factors (see Table 4). 
 

Table 4. Pareto analysis application for objective career success. 

 

 

From the 22 subjective career success variables, adapted Pareto criterion (60–

40%) was applied to select the most significant weights variables (wi > 10.7%). As 
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a result, seven variables were selected by adapted Pareto criterion application 

(see Table 5). 

Table 5. Pareto analysis application for subjective career success. 

 
 

4.3.Career Success Mathematical Functions 

 

4.3.1. Objective Career Success Function 

 

Objective career success function definition was based on the new selected 

variables according to Pareto criterion. As a result, the equation is the following: 

 

𝑂𝐶𝑆 = 𝑓(𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑥5, 𝑥6, 𝑥7, 𝑥8, 𝑥9) = ∑ 𝑤𝑖𝑥𝑖

9

𝑖=1

 

 
𝑂𝐶𝑆 = 0.191𝑥1 + 0.140𝑥2 + 0.129𝑥3 + 0.111𝑥4 + 0.094𝑥5 + 0.093𝑥6 + 0.083𝑥7 + 0.082𝑥8 + 0.077𝑥9 

 

Objective career success function evaluation at its maximum and minimum 

values represents the following values 𝑓(5,5,5,5,1,5,5,5,5) and 𝑓(1,1,1,1,0,1,1,1,1), 

depending on the information of each of the graduates OCS will be in the interval 

𝑂𝐶𝑆 𝜖 [0.91; 4.54]. 
 

4.3.2. Subjective Career Success Function 

 
This same procedure, but with Pareto analysis in 60–40% relationship, 

ordered according to degree importance from highest to lowest was applied to 

define the SCS function described below. 

 

𝑆𝐶𝑆 = 𝑓(𝑦1, 𝑦2, 𝑦3, 𝑦4, 𝑦5, 𝑦6, 𝑦7) = ∑ 𝑤𝑖𝑦𝑖

7

𝑖=1
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𝑆𝐶𝑆 = 0.194𝑦1 + 0.161𝑦2 + 0.156𝑦3 + 0.152𝑦4 + 0.120𝑦5 + 0.109𝑦6 + 0.108𝑦7 
 
 

Subjective career success function evaluation at its maximum and minimum 

possible values represents these values 𝑓(5,5,5,5,55,5,5,5) and 

𝑓(1,1,1,1,1,1,1,1,1),) respectively. So, according to the information of each of the 

graduates, the subjective career success will be within the interval ∈ 𝑆𝐶𝑆 𝜖 [1; 5]. 

As a result, OCS scores are in the range between [0.91, 4.54] (variables weight 

scale from 1 to 5) and the range between [1,5] for the subjective career success. 

The methodology validation required the collaboration of three people in charge 

of monitoring university graduates. As a result of the survey and the assignment 

of weights of all variables analyzed for OCS and SCS, nine variables were 

selected for OCS and seven variables for SCS. 
 

 

 

 

4.4. Career Success Levels 

 

The evaluation functions results of OCS and SCS to UTEQ university 

graduates sample allowed classifying the graduates as “successful”, “moderately 

successful”, and “unsuccessful” (see Table 6). In the descriptive analysis data, 

results of the functions were contrasting, made value judgments, and differences 

of each group of graduates were highlighted. 
 

Table 6. A rating scale for objective career success. 

 
 

Table 7 contains successful, moderately successful, and unsuccessful 

objectively professionals number by the academic unit. Results show that 9.1% 

of professionals are successful, 58% moderately successful, and 32.8% are 

unsuccessful. Successful professionals belong to the oldest academic units 

degrees such as agrarian (30%), livestock (24%), and environmental (18.2%). The 

most successful careers degrees are forest engineering, animal science, 

agricultural business administration, systems and software, and agronomy. In 

this group, computer systems stand out, which despite the low technological 

development of the region in the last 20 years, had a significant boom. About 

9.1% represent objectively successful graduates; 58% moderately successful; and 

32.8% are objectively unsuccessful (see Table 7). 
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Table 7. Objective career success by faculties. 

 

Subjective career success levels are represented in Table 8, it shows the 

number of “successful”, “moderately successful”, and “unsuccessful” 

professionals, subjectively with their respective percentages per academic unit. 

About 9.1% represent successful graduates; 58% moderately successful; and 

32.8% are unsuccessful. 
 

Table 8. Subjective career success by faculties. 

 

 

4.5. Mathematical Models Validation 

4.5.1. University Graduates Tracking 
 

A random sample of 100 university graduates was selected for validating the 

career success functions. As a result, 74.6% represent objective career success and 

70.3% subjective career success. According to functions and acceptance, at least 

two of three results are required for leaders, followers, or graduates. 

Pearson correlation coefficient between objective career success and 

subjective career success was 0.297, and significance of 0.000. It means that 

the OCS and SCS functions have a low correlation, which corroborates with 

meta-analysis studies showing that the variables should be treated 

independently if they have correlations of less than 0.30. [157,158]. For that 

reason, objective and subjective career success mathematical models were 

validated separately. 

Table 9 shows that 38 of the 50 graduates classified as successful objectively 

are also successful subjectively, and it represents 76% of coincidence. The 

remaining 12 graduates are successful objectively but moderately successful 
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subjectively, and none of them was successful objectively, and unsuccessful 

subjectively. 

Table 9. Career success levels. 

 

 

From the 318 graduates classified as moderately successful objectively, 174 

feels successful subjectively and 144 represents moderately successful 

subjectively. From the 180 graduates classified as unsuccessful objectively, 60 are 

also successful subjectively, 87 are moderately successful subjectively, and 33 are 

unsuccessful subjectively. In general, from the 548 university graduates sample, 

180 were classified as successful objectively and subjectively, 318 are moderately 

successful objectively and subjectively, and 50 are successful objective and 

subjectively. 
 

4.5.2. Career Success Classification Models 

 

Four classification models (LMT, J48 pruned, RF, and RT) were applied 

using Weka classification learning algorithms application allowed to validate 

objective career success mathematical model. The Logistic Model Tree (LMT) 

algorithm creates a tree with binary and multiclass target variables, numeric and 

missing values [112]. MT uses a logistic regression tree and produces a single 

tree-shaped result containing binary divisions into numeric attributes [159]. 

The pruned tree J48 is the implementation of the decision tree C4.5 [160,161]. 

According to Dangare and Apte [162] they are models of class construction from 

records that contain class labels. The pruned tree J48 uses a decision tree 

algorithm to find the possible behavior of the attribute vector for an array of 

instances. The algorithm generates rules for predicting objective variables and 

shows the missing values present in the model and the output [163]. 

In recent years, Random Forest Tree (RF) [164] has received increasing 

interest from academia due to its excellent classification results and processing 

speed [165]. RF is considered a decision tree set classifier where a sample can be 

selected multiple times or cannot be selected [166]. It shows better predictions in 

other methods, especially decision trees [167]. Finally, Random Tree (RT) is an 

algorithm that randomly extracts a tree from a set of possible trees, uniformly 

distributed since they have the same probability of being sampled [166,168]. A 

clustering of RT can successfully describe the given input [9]. 

As a result, for objective career success model LMT algorithm shows the best 

results, with 76.09% (417 university graduates) of Correctly Classified Instances 
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(CCI), as shown in Table 10. Moreover, J48 pruned tree has the 74.09% of CCI, 

which represents 406 university graduates. Random Forest Tree (RF) has 69.53% 

of CCI (381 university graduates). Finally, the Random Tree (RT) has 59.48% of 

CCI, it means 326 university graduates. 
 

Table 10. Objective career success classification model validation. 

 

 

In subjective career success model RF algorithm shows the best results, with 

94.59% (518 university graduates) of CCI, as shown in Table 11. Furthermore, 

LMT tree shows 94.37% of CCI, which represents 516 university graduates. J48 

pruned tree has 89.41% of CCI (489 university graduates). Finally, the Random 

Tree (RT) has 80.63% of CCI, it means 441 university graduates. 

 

 

Table 11. Subjective career success classification model validation. 

 
 

5. Discussion 
 

Job satisfaction is related to professional satisfaction, although they are 

different constructs. The professional satisfaction is more associated with the 

emotional reaction about the current job. Otherwise, professional satisfaction is a 

broader reflection on satisfaction with the past, present, and future work as a 

whole [169]. External factors such as prestige, power, money, and progress 

influence the meaning of career success [9]. However, career success is sometimes 

considered a balance between professional and personal life [170,171]. That goes 

beyond of objective career success criteria [172,173]. 

The measuring discretized of the objective career success variables was 

according to the five-points Likert scale. For example, salary was measured in 

intervals or ordinal variables, academic improvement courses, and hierarchical 
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levels. However, these forms of measurement could generate a partial loss of 

information [174]. Otherwise, asking the graduate to report an accurate and 

sensitive figure, such as salary, can promote socially desirable responses [175]. 

Therefore, interval or ordinal measures may be more valid. The subjective career 

success variables also were collected on this scale to homogenize the calibration 

of our instruments. In addition, the evaluation of subjective career success is 

considered, which is made by the university graduate himself, “self-referential 

evaluation” [42]. 

Among the study’s limitations, there is a lack of validation of the self-

referential results with those of other reference persons who know about the 

benefits of psychological achievements in the graduate’s career success [5]. As 

well as the relationship between age and career success [176]. It is possible that 

the graduate, out of complacency, overstates his status as subjective career 

success. Social comparisons have affective consequences [177,178,179]. Another 

limitation was social context and geographic environment which should have 

been considered in the study because this study was carried out in an eminently 

agricultural region and suffers from sustained agro-industrial development 

located in Latin America. This differs from other related studies developed in 

first world countries. In addition, in Latin America, job types are mostly full-time 

and not part-time, which allows them to have financial freedom. Differences in 

these social contexts must consider in a proper career success study because that 

could influence in career success definition described by experts. 

Within the article advantages, data collection on the objective and subjective 

career success was independent. Therefore, there is no affection on information 

quality since the survey was very extensive. However, a possible correlation 

between these two constructs (OCS and SCS) is not ruled out. In addition, 

identifying career success predictors and establishing the concept itself is 

becoming more relevant in vocational and organizational career research 

[70,180]. Satisfaction with career success differs according to different career 

development models [181,182]. This study provides empirical evidence of this 

variance, further refining the construct of university graduates career 

development. Employers and employees are interested in why some people are 

more successful than others. Consequently, employees have begun to rely on 

predictive career success factors that help them promote their career success 

[183]. 

Future research lines could analyze correlations degrees and existing 

associations of psychological determinants (subjective variables) and economic 

determinants (objective variables) together with the objective and subjective 

success functions, trying to determine a single process, reaching similar results 

in other samples. However, item numbers addressed in this study suggest that 

the pattern of results is solid and can be generalized to different contexts. 
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6. Conclusions 
 

Researchers designed a methodology to measure objective and subjective 

career success. This methodology uses a survey as measuring instrument. 

Study’s sample consists of 548 university graduates, which was a non-

probabilistic sample. Survey´s questionnaire received 25.18% of responses from 

engineering degree students, 32.48% in business and administrative area; 11.86% 

agronomy; 9.30% livestock; 12.04% environmental; 8.60% blended organizational 

business; and 0.55% law. 

From 548 university graduates 307 are men, it represents 56.02% of the 

sample, and 241 are women. As a result, 60% of university graduates who achieve 

both types of career success (OCS and SCS) are men and the remainder are 

women. University graduates ages vary between 25 and 55 years (mean = 37.2 

years and standard deviation = 8.2). From 548 university graduates, the 99.4% are 

Ecuadorians and 38.9% are married. Employability rate was 93.6%, and 56.2% of 

university graduates work in jobs related with their studies. According to 

university graduates location, 91.9% were from Los Ríos province, place where 

UTEQ university is located, and the remaining were from Guayas province. 

Otherwise, 91.4% of university graduates belong to the face-to-face study 

modality and the blended modality. It demonstrates the relationship between 

the OCS and SCS variables, which together measure career success levels. 

In career success functions construction, a selection of the most significant 

variables by experts discretion and Pareto criterion analysis organizing variables 

from the greatest weight or relevance was necessary. These functions applied 

linear functions definition, where 50 professionals validated the career success 

predictors meaning. As a result, 29 OCS factors and 22 SCS factors were 

analyzed. These two linear functions represent the career success mathematical 

models: objective career success function and subjective career success function 

respectively. 

Career success (objective and subjectively) categorization level was 

distributed in three levels: (i) successful, (ii) moderately successful, and (iii) 

unsuccessful. As a result, there are 50 university graduates classified in successful 

category, 318 in moderately successful, and 180 in an unsuccessful category. 

According to experts, in the career success mathematical functions validation 

from a sample of 50 university graduates, 38 were classified as successful 

(objective and subjectively), 12 had high objective success and low subjective 

success. Despite the extrinsic achievements (objective career success), it still 

leaves professionals with a feeling of dissatisfaction. Therefore, they will 

continue to strive each day to achieve their intrinsic satisfaction or subjective 

career success. Some academic units have a relatively higher objective and 

subjective success ranges, simultaneously. For example, agricultural faculties 

34.2% and livestock 23.7%. While 7.9% in semi-presential business faculty and 

0% in law’s faculty. 
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Regarding to career success levels, “moderately successful objectively” is 

one that reaches a certain level of success from the first year of their professional 

career. In this context, 43% of university graduates have their own home. 

Otherwise, the 80.4% of university graduates choose rightly the career related to 

their study. This category corresponds preferably to systems engineering degrees 

(17.7%); business management (10.4%); forestry (10.4%); and authorized public 

accounting (9.5%). About their work experiences during university studies, 

41.8% were unrelated or not at all, and 46.6% of them have a fourth level degree. 

However, 28.5% took only short courses and 76.6% have a high and very high 

knowledge in computer utilities. 

University graduates categorized as moderately successful (77.2%) generally 

work in low and middle hierarchical positions in their organizations. Average 

salary for a moderately successful professional is 1657 USD (United States 

Dollar); mostly 1501 to 3000 USD. In this category (moderately successful), the 

88.3% do not have production and development in research, median household 

income is 2087 USD, and 45.3% of household income is between 1501 and 3000 

USD. 

First, career success mathematical models validation consists of three 

responsible for monitoring graduates of the UTEQ university, who assessed the 

functions of a proportional stratified subsample of 100 graduates. It was correctly 

classified in objective career success function; 72.5% of graduates and 82.2% in 

subjective career success. Therefore, the instrument used to determine 

the SCS demonstrates appropriate psychometric properties, reliability, and 

validity. Second, four Weka´s learning classification algorithms were applied for 

mathematical models validation. 

As a result, LMT algorithm was selected in objective career success 

mathematical model evaluation, which showed 76.09% well-classified instances. 

While, in subjective career success mathematical model evaluation showed the 

best results with the Random Forest Tree algorithm application, which represents 

94.59% well-classified instances. Similarly, it was evidenced that the learning 

models were more effective in estimating subjective success than for the objective 

(higher values in the indicators), which means that subjective information is more 

descriptive of success than objective. 

Experts focus group suggests that OCS is guaranteeing when the university 

graduate meets the following conditions, in the next order of priority: (1) Perform 

their duties related to their professional field (19.1%); (2) their academic training 

is as high as possible (14%); (3) greater participation in research and 

development; and (4) greater knowledge of ICTs. Monthly remuneration 

(money) and hierarchical level in the organization are part of the role, but they 

are not the most important in meeting graduates’ aspirations for success. For 

subjective career success experts suggest the university graduates require the 

following conditions: (1) They like the work they do (19.4%); (2) satisfied with 

the success achieved in their professional career (16.1%); (3) feel personal 
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satisfaction and contribute their work to society (15.6%); and (4) they are 

persistent in achieving their goals despite obstacles (15.2%). 

The study´s main contribution was that objective and subjective 

mathematical functions validation was proved in an Ecuadorian university, 

which has a certain coastal socio-economic environment, giving new research 

lines for career success modelling in similar contexts (developing countries), in 

another universities or even master programs focused on university graduates 

tracking, adapting with their own factors. 
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influencing the academic offer of careers relevant to labour demands. This article aims to propose a model 
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models of career success using genetic algorithms. iii) Validation of prediction models and iv) Relationship 

between Alumni tracking and career success. The results show models for predicting career success using a 
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mailto:fmorante@espol.edu.ec
mailto:pcescand@espol.edu.ec


 

100 

 

Keywords: objective career success, subjective career success, Alumni tracking, prediction, genetic 

algorithm. 

 

1. Introduction 
Universities are transforming agents in the process of student training. 

They prepare future professionals who understand global challenges and are 

active players in a prosperous society (Carrión-Mero et al., 2021; Žalėnienė & Pereira, 

2021). The current university proposes a higher education based on training and 

skills development. It incorporates new learning methods, research on current 

and global issues, adaptation to existing technologies, and intelligent and 

sustainable infrastructure (Bautista-Puig & Sanz-Casado, 2021; Herrera-Franco, Montalván-

Burbano, et al., 2021; Miranda et al., 2021). In addition, it links sustainability projects 

that drive higher education in the 21st century (Gricelda et al., 2018; Herrera-

Franco, Alvarado, et al., 2021; Herrera-Franco, Erazo, et al., 2021; Morante-

Carballo et al., 2022). 

One of the quality indicators of higher education relates to its graduates' 

satisfaction and professional performance (Altuntaş & Baykal, 2017). Higher 

education institutions manage these quality standards by evaluating the 

academic performance of teachers, curricular relevance, and 

infrastructure through graduate monitoring programs (Alumni) (Wiranto & 

Slameto, 2021). Sometimes, the implementation of these programs requires 

graduate surveys (Kismul et al., 2020; Salazar & Schelbe, 2021), qualitative interviews (H. 

Shen & Sha, 2020), questionnaires (Lavi et al., 2021), professional performance self-

assessment forms and alumni networks (Campbell & Baxter, 2019). These programs 

determine the graduate's general situation and measure the graduate's successful 

performance in his professional life (Geiger et al., 2018; N. Rattanamethawong et 

al., 2018). 

Career success is the achievement of desired results from a person's work 

experiences over time (McDonald & Hite, 2008). Career success can be both objective 

and subjective. Objective career success (OCS) are tangible professional 

achievements related to variables or indicators such as salary, job position, 

promotions (Bagdadli & Gianecchini, 2019; Golden & Eddleston, 2020), occupational 

prestige (Hirschi et al., 2021), political will (Blickle et al., 2018), labour mobility 

(Stumpf & Tymon, 2012), hierarchy, gender, age and working hours (Janssen et al., 

2021). In contrast, subjective career success (SCS) refers to the individual's 

judgment regarding his career, professional satisfaction, self-perceived 

evaluation of professional well-being (Gordon & Shi, 2021; Hall et al., 2012), 

professional orientation (Haenggli et al., 2021), vocation and work commitment 

(Xie et al., 2016). 

The OCS is the cause of the SCS; they are positively related and are 

interdependent. For example, people who have a higher salary feel subjectively 

more successful (Spurk & Abele, 2014). In addition, increased job satisfaction does 

not necessarily raise an SCS when factors are involved, such as health, family 

relationships and other personal values (Heslev, 2005). 
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There are different studies by authors who propose the measurement of 

professional success through the analysis of objective and subjective variables. 

That is the case of (Guo et al., 2012), who correlated human resources and the 

career success of knowledge workers, using a professional success measurement 

tool that measures human resources with a high reliability and validity scale. The 

results showed that the variables education, work experience, learning ability, 

internal and external competitiveness, and job satisfaction predict career success. 

(Blokker et al., 2019) analyzed professional crises in the relationship 

between professional skills, employability and professional success, using data 

from 704 young Dutch professionals aged 21 to 35. They reported that people 

with high levels of professional competence have a high degree of perceived 

employability. They concluded that professional crises, professional 

competencies and career success are essential factors in professional 

development. 

Another study of 654 Chinese employees examined the effects of 

perceived organizational career management and career adaptability on 

indicators of career success (e.g., salary and job satisfaction). They demonstrated 

a robust positive relationship between perceived corporate career management 

and professional fulfilment, reflected in employees with higher professional 

adaptability (Guan et al., 2015).  

On the other hand, educational trajectories, the labour market, age and 

social classes defined the degree of professional success of British graduates. This 

study showed that graduates from low social strata have variability and 

instability in their educational trajectories, which causes a low probability of 

access to high-level jobs and a greater probability that graduates remain in low 

social strata (Duta et al., 2021). 

(Chang & Chen, 2020), reflected the professional success perceived by 

entrepreneurs through the analysis of five indicators of business success, such as 

professional achievements, social reputation, personal capabilities, business 

happiness and financial satisfaction. The results determined that entrepreneurial 

creativity and opportunity recognition positively relate to entrepreneurial career 

success. 

On the other hand, they analyzed the impact and significance of attitudes 

such as trust and work behaviour in the OCS and SCS, and their impact on 

Chinese workers' physical and mental health, through the analysis of a mediation 

model- moderation using multilevel linear regression. The results illustrate 

important relationships between work and life attitudes at an organizational 

level (Russo et al., 2014). 

The research by (Zacher, 2014) analyzed the validity of the Career 

Adaptation Abilities Scale (CAAS) through the effect of variables of SCS 

(satisfaction and professional performance). They reported that professional 

adaptability predicted professional satisfaction and performance. In addition, the 

variables worry and trust predicted the two indicators of SCS. 

(Lei et al., 2021) related the development of competencies, leadership, 

psychological flexibility and career success through a survey of hotel industry 



 

102 

 

employees. The results showed that leadership significantly affects the 

development of competencies. The relationship between the employee and the 

organization significantly improves the professional success of the workers. 

(Healy et al., 2020) analyzed the variables that promote or limit the career 

success of graduates, employability and professional development through the 

analysis of psychosocial processes that drive career success. They highlighted 

their research on the socioeconomic context, the institution, and the curricular 

strategies that determine graduates' employability and professional 

development. 

Machine learning techniques use computational intelligence to analyze 

correlations between input and output variables through mathematical and 

statistical models in different applications (Hamdia et al., 2021). The analysis and 

selection of variables are essential in constructing prediction models (Kordos et 

al., 2022). For example, the genetic algorithm (GA), simple linear regression, 

multiple regression and logistic regression are techniques that select 

representative and optimal variables to build a prediction model (Ji et al., 2022). 

For example, the genetic algorithm (GA), simple linear regression, multiple 

regression and logistic regression are techniques that select representative and 

optimal variables to build a prediction model (Pham & Hong, 2022).  

The genetic algorithm represents an exact or approximate stochastic 

solution based on the population(Liashchynskyi & Liashchynskyi, 2019). It simulates 

the survival of the fittest individuals and their genes, where a key and a 

parameter represent a chromosome and a gene, respectively. It evaluates the 

aptitude of an individual through the fitness function or objective function 

(Mirjalili, 2019). It maintains the best solutions in each generation to improve 

other solutions. The recombination of two leading solutions generates a 

crossover (Liang et al., 2020; Mathew, 2012). In addition, the mutation changes 

the genes on the chromosomes, causing the diversity of individuals in the 

population, which increases the exploratory behaviour of the GA and leads to 

more optimal solutions (Lambora et al., 2019).  

GA is effective in finding optimal solutions to various types of problems, 

which originates their application in different areas: operations management, 

route planning of mobile robots in unstructured environments in real-time, 

convolutional neural networks, processing of images, fields of multimedia, 

medicine, learning environments, transport optimization and energy 

management of electric vehicles, real-time systems, production management, 

precision agriculture and resolution of programming problems real world (Baker 

& Ayechew, 2003; Dwivedi et al., 2018; Ghaheri et al., 2015; Kumar et al., 2010; Lü et al., 2020; Sun 

et al., 2020). Furthermore, it uses in real-life applications; that is, chromosome 

representation is related to real-life issues, demonstrating robustness, efficiency, 

quality, and accuracy of the solution (Katoch et al., 2021).     

This paper presents a study carried out at the State Technical University 

of Quevedo (UTEQ) to monitor its graduates through a survey aimed at 

professional graduates. The construction of a career success prediction model 

used a genetic algorithm based on graduate tracking parameters and significant 
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variables of career success. However, it emphasizes the importance of a graduate 

monitoring system aligned with current technological profiles in such a way that 

it allows to obtain helpful information to predict the career success of its 

graduates. That contributes significantly to decision-making and compliance 

with quality indicators for higher education institutions in the country. 

The most relevant parameter to measure graduates' career success is the 

job performance of the graduate in the face of a limited job demand, which 

implies continuous monitoring of the professional graduates from higher 

education institutions (Jackson & Tomlinson, 2020; Pico-Saltos, Bravo-Montero, et al., 2021; 

Pico-Saltos, Carrión-Mero, et al., 2021b). Therefore, to carry out this study, the authors 

have asked ourselves the following research question: Is it possible that, through 

the application of a genetic algorithm prediction model and mathematical tools, 

an optimal model of the career success of graduates in the UTEQ?  

This study proposes a model for predicting career success through the 

analysis and optimization of objective and subjective variables to determine the 

incidence of the Alumni program at UTEQ. The information on parameters or 

indicators of the Alumni program and variables on career success allowed an 

analysis of the significance of variables for the design of GA in predicting career 

success. The 500 UTEQ graduates and their follow-up characteristics represented 

the population and genes in this natural selection. The fitness function and 

genetic operators (e.g., elitist selection, crossover and mutation) found models of 

career success of GA. This approach determined the relationship between career 

success and the Alumni program. The statistics found a goodness of fit of 87.61% 

for the prediction model. The results of this study present models that estimate 

the career success of UTEQ graduates through the interaction of variables, 

generating a significant retrospective in decision-making in the Alumni program. 

2. Materials and Methods 
The methodology of this study consists of the following phases: 1) 

Analysis of information regarding the Alumni tracking and career success, 2) 

Prediction models of career success based on a genetic algorithm, 3) Statistical 

analysis for validation of the prediction models, and 4) Relationship between 

career success and the Alumni tracking (Figure 1). 
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Figure 1. Research methodological design. 

 

2.1. Information analysis of the Alumni tracking and career success 

The information analysis proposed two review scenarios. The first 

scenario established variables within the framework of the external evaluation 

model of universities and polytechnic schools of Ecuador (Consejo de 

Aseguramiento de la Calidad de la Educación Superior, 2019; Orozco et al., 2020) 

and manuals of instruments and recommendations on the follow-up of graduates 

of studies carried out in higher education institutions of Ecuador, Latin America 

and Europe (Red Gradua2 & Asociación Columbus, 2006; Schomburg, 2004). That allowed 

the interpretation of quality indicators related to Alumni tracking (AT) (Table 1) 

(Saltos et al., 2016; Tirado Morueta et al., 2015). The second scenario determined 

predominant variables in the scientific context associated with the career success 

of graduates from higher education institutions (Tables 2 and 3). Both methods 
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provided a relevant database for constructing the GA for predicting career 

success, analyzed from the objective (O) and subjective (S) points of view. 

Table 1. Parameters of the Alumni tracking. 

N° General features Variables Reference citation 

AT1 Sociodemographic 

Age, marital status, 

gender, place of birth 

and place of residence 

(Geiger et al., 2018; 

N. 

Rattanamethawong 

et al., 2018) 

AT2 

Formation 

Obtained title (Salazar & Schelbe, 

2021; Tirado 

Morueta et al., 

2015) 

AT3 
Graduation Average (Tirado Morueta et 

al., 2015) 

AT4 

First job 

Job (Red Gradua2 & 

Asociación 

Columbus, 2006; 

Tirado Morueta et 

al., 2015) 

AT5 
Time elapsed to obtain 

the first job. 

AT6 
Relationship with career 

AT7 

Relationship with 

the post-

formation labour 

market 

Employment level (Salazar & Schelbe, 

2021; Tirado 

Morueta et al., 

2015) 

AT8 

Relationship of 

employment to career 

(Kismul et al., 2020; 

Tirado Morueta et 

al., 2015) 

AT9 

Job and Salary (N. 

Rattanamethawong 

et al., 2018; Tirado 

Morueta et al., 

2015) 

AT10 

Contract period (Salazar & Schelbe, 

2021; Tirado 

Morueta et al., 

2015) 

AT11 

Job satisfaction (Red Gradua2 & 

Asociación 

Columbus, 2006; 

Tirado Morueta et 

al., 2015) 
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AT12 

Organization type (Geiger et al., 2018; 

Tirado Morueta et 

al., 2015) 

AT13 

General skills 

Domain skills (learning, 

critical thinking, 

communication and 

leadership) 

(Altuntaş & 

Baykal, 2017; 

Hutapea et al., 

2021; Lavi et al., 

2021; Palmer et al., 

2017) 

AT14 

Competencies of 

knowledge acquired in 

the career 

(Deros et al., 2012; 

Hutapea et al., 

2021; Kismul et al., 

2020; Palmer et al., 

2017; Tirado 

Morueta et al., 

2015) 

AT15 

Knowledge 

competencies required 

on the job 

(Altuntaş & 

Baykal, 2017; Deros 

et al., 2012; Palmer 

et al., 2017; Tirado 

Morueta et al., 

2015) 

AT16 

Relationship with 

the institution 

Satisfaction with the 

training received 

(V. 

Rattanamethawong 

et al., 2015; Tirado 

Morueta et al., 

2015) 

AT17 

Career utility (V. 

Rattanamethawong 

et al., 2015; Tirado 

Morueta et al., 

2015) 

AT18 

Teaching 

professionalism and 

curricular relevance 

(V. 

Rattanamethawong 

et al., 2015; Tirado 

Morueta et al., 

2015; Wiranto & 

Slameto, 2021) 

 

Table 2. OCS Variables. 

N° Variables 
Reference 

citation 
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O1 Profession (Nabi, 1999; 

Psacharopoulos 

& Patrinos, 

2004; 

Schomburg, 

2004) 

O2 Graduation note 

O3 Graduation Year 

O4 

Year of 

employment 

O5 

Salary (Abele & 

Spurk, 2009; 

Domínguez & 

Gutiérrez, 2020; 

Golden & 

Eddleston, 

2020; Heslev, 

2005; Hirschi et 

al., 2021; Ng & 

Feldman, 2014; 

Spurk et al., 

2019; Valcour 

& Ladge, 2008) 

O6 

Promotion (Golden & 

Eddleston, 

2020; Heslev, 

2005; Ng & 

Feldman, 2014; 

Tlaiss & 

Kauser, 2011; 

Valcour & 

Ladge, 2008) 

O7 

Job (Abele & 

Spurk, 2009; 

Dyke & 

Murphy, 2006; 

Gelissen & de 

Graaf, 2006) 

O8 

Age (Domínguez & 

Gutiérrez, 2020; 

Janssen et al., 

2021; Pachulicz 

et al., 2008; 

Zhao et al., 

2021) 
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O9 

The educational 

level of the 

parents 

(Stamm & 

Buddeberg-

Fischer, 2011; 

Xu & Payne, 

2014) 

O10 

Monthly family 

income 

(Abele & 

Spurk, 2009; 

Danziger & 

Valency, 2006; 

Dyke & 

Murphy, 2006) 

O11 

Professional 

prestige 

(Hirschi et al., 

2021; Spangler, 

1992; Spurk et 

al., 2019) 

O12 

Job in a 

prestigious 

institution 

(Hennequin, 

2007; Kim & 

Beehr, 2018; 

van den Born & 

van 

Witteloostuijn, 

2013) 

O13 

Leadership (Kim & Beehr, 

2018; Lei et al., 

2021) 

O14 

Hierarchical level (Abele & 

Spurk, 2009; 

Heslev, 2005; 

Kirchmeyer, 

2006) 

O15 

Years of career (Kirchmeyer, 

2006; Nabi, 

1999) 

 

Table 3. SCS Variables. 

N° Variables 
Reference 

citation 

S1 

Professional or job satisfaction (Briscoe et 

al., 2021; 

Cope, 1928; 

de Vos & 

Soens, 2008; 
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Goh, 1991; 

Heslev, 2005; 

Spurk et al., 

2019) 

S2 

Identification with job (Heslev, 

2005; 

Schworm et 

al., 2017b; 

Valcour & 

Ladge, 2008) 

S3 

Emotional intelligence (Goh, 1991; 

Verbruggen, 

2012; Wiese 

et al., 2002) 

S4 

Fulfilment of goals and professional 

achievements 

(Cesinger, 

2011; de 

Haro et al., 

2013; Heslev, 

2005; Ng et 

al., 2005b) 

S5 

Satisfaction with the knowledge and 

skills acquired in the higher 

education institution 

(Savolainen, 

2000; 

Schomburg, 

2007) 

S6 
Ethical behaviour (Koh & Boo, 

2001) 

S7 
Personality (Denissen et 

al., 2018) 

S8 

Authenticity (Briscoe et 

al., 2021; 

Spurk et al., 

2019) 

S9 

Development of basic skills and 

competencies 

(Briscoe et 

al., 2021; 

Colakoglu, 

2011; de Vos 

& Soens, 

2008; Wang 

et al., 2011) 

S10 
Self-efficacy (Pachulicz et 

al., 2008) 

 

2.2. Career success prediction model 
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This study considered the surveys of the graduate monitoring program of 

the State Technical University of Quevedo (UTEQ) in Ecuador. The graduate 

records generated a database, converted to a text or flat file with comma-

separated values (CSV) (Munk et al., 2021; Serinelli et al., 2021). The file import 

allowed the selection of the significantly correlated variables through a 

correlation matrix (correlation coefficient greater than or equal to 0.7) (Berger & 

Wessel, 2016; Miller et al., 2019); tables 1-3 show some of these variables. In addition, 

the CSV allowed the connection with the genetic algorithm. 

The custom development of the genetic algorithm used the open-source 

programming language Python. This language allowed the coding of the genetic, 

computational model based on four genetic operators (i.e., selection, evaluation, 

genetic crossover and mutation) through libraries such as Numpy and Matplotlib 

(Rosso et al., 2020; Salata et al., 2020). 

 

2.2.1. Representation of chromosome  

|The GA starts with a population, which is a set of individuals(Gustafson & Wilmer, 

2019; Moya et al., 2022) . Each individual is a possible solution; in this case, an 

individual represents a graduate. Each individual in the population is a 

chromosome made up of a set of genes (objective and subjective variables of 

career success). Figure 2 shows the structure of the chromosome, with its 

respective genes and possible values. Compared to human genetics, the genotype 

or DNA is the GA encoding, and an individual's phenotype or physical 

characteristics are the GA's solution (Gustafson & Wilmer, 2019; Karakatič, 2021). 

   
Figure 2. Representation of individuals (chromosome). 

2.2.2. Genetic Algorithm Parameter Settings 

The exploration and stabilization of the results of the proposed algorithm 

required an adjustment of the appropriate parameters, shown in Table 4 (Akcan, 

2018; Mayer et al., 2020; Moya et al., 2022). The generation chromosomes 

(graduates) end when the genetic algorithm reaches its maximum iteration (Ali et 
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al., 2018; Gustafson & Wilmer, 2019; Haq et al., 2019). For optimal results, the population 

size ranges from 50 to a maximum of 500 graduates. This study used ten samples 

of 50 individuals. The elitist selection method selected the chromosomes with the 

best fitness values. The search probability (crossover) in a new solution is 0.8, and 

the mutation probability that establishes the diversity of the population is 0.05; 

assigning lower values to the mutation rate allows an early convergence of GA 

(R. Chen et al., 2020; Liu et al., 2018; Pourrajabian et al., 2021; Reddy et al., 2020). 

 

Table 4. Initial parameters of the genetic algorithm. 

Parameters Assignment 

Population size 500 

Maximum generation 100 

Crossover probability 0.8 

Mutation probability 0.05 

 

2.2.3. Genetic Algorithm Design 

The GA was built based on the basic functional structures that characterize 

it, relating to methodologies proposed by (D’Angelo & Palmieri, 2021; Luo et al., 2020; 

Protopopova & Kulik, 2020). The design of the algorithm proposed the following 

processes: 1) Data reading, according to the parameters of the Alumni tracking 

database. 2) Creation of the initial population defines the number of individuals. 

3) Fitness process. 4) Use genetic operators (e.g., selection, crossover and 

mutation). 5) Career success prediction models (Figure 3). 

 

 
(a) 
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(b) 

 
(c) 

Figure 3. Design of the proposed algorithm. 

The creation of the initial population used the parameters: of individuals 

(graduates) and genes (objective and subjective variables of professional success). 

That generated an initial array of prediction models (Figure 3a). First, the fitness 

function assigns a value to all chromosomes in the population (Katoch et al., 

2021). This process comprises multiple variables optimized by the GA; both 

chromosomes and genes adjust to minimize or maximize the fitness value (Y.-H. 

Chen et al., 2019). Next, the fitness evaluation process defined the fitness 

function, which identified the degree of goodness of fit for each individual. This 

function generated two matrices, a matrix of unclassified (i.e., individuals with 

low scores) and a matrix of the population with better fitness (i.e., individuals 

with high scores) (Figure 3b). Table 5 presents the fitness functions of the genes 

involved in the prediction models of professional success. That allowed the 

choice of better individuals before performing the crossover and mutation 

operations.   
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Table 5. GA fitness functions. 

 

Table 6 presents the pseudocode of fitness function evaluation that 

weighted the best individuals and the best estimate of professional success. The 

weighting of the mean of the individuals concerning the genes allowed the 

assessment of the prediction models. In the case of the time of transition to 

employment, the resulting weighting is inversely proportional. On the other 

hand, concerning family income (O10), the resulting weight is directly 

proportional. 

 

 

 

 

 

 

 

 

Genes Description GA fitness functions 

OCS Variables 

O1 
Frequent professions of 

UTEQ graduates. 
Frequency percentage. 

O3 and O4 

The difference between 

these variables 

determined the transition 

time to employment. 

The longer the transition 

time, the lower the 

aptitude assessment. And 

the shorter the transition 

time, the higher the 

aptitude assessment. 

O8 Age of graduates. 

Three weights: 

- 1: ≥ 51 years. 

- 0.5: 31 ≤ age ≤ 50 

years. 

- 0: 24 ≤ age ≤ 30 

years. 

O10 
Variation of family 

income. 

The higher the family 

income, the higher the 

aptitude assessment. 

SCS Variables 

S1, S5 y S9 

SCS variables, 

professional satisfaction 

and satisfaction with the 

knowledge and skills 

acquired at the University. 

Value of 1 for satisfaction 

and 0 for dissatisfaction. 
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Table 6. Evaluation of the fitness function of the GA. 

def fitnes (self, O4-O3, O10, PromS, O8, Actual-O3, O1, 

model): 

          #the sum of individuals for genes 

        if(model == "1"): 

            average_ individuals = ((O4-O3)+O10+PromS)/3  

        elif(model =="2"): 

            average_ individuals = ((O4-O3)+O8+O10+ 

PromS)/4 

        elif(model=="3"): 

            average_ individuals = (O1+(A-O3)+ PromS)/3 

  return average_individuals 

 

 

After this, the GA uses the information generated by the fitness function 

to choose the individuals that pass the crossover and mutation operations to 

select the best solution according to the fitness values (Lamini et al., 2018). The 

GA seeks better solutions through genetic processes such as selection, crossing 

and mutation (Peng et al., 2019). The selection operation considers selecting elite 

individuals from the population, the crossover is the recombination of selected 

individuals, and transformation randomly selects a gene and replaces it with a 

new one (Haldurai et al., 2016). In this study, the genetic operators classified the 

best chromosomes through 1) selection: choosing the best individuals based on 

fitness evaluation, 2) Crossover: exchange of objective and subjective variables of 

career success, and 3) mutation: random modification of objective and subjective 

variables of professional success (Figure 3b). At the end of iterations 

(n_generations), the GA generated the best predictions through reports and 

graphs (Figure 3c). 

2.3. Statistic analysis 

The statistical analysis studied the relationship and behaviour of genes (i.e. OCS 

and SCS variables) through the correlation between variables, choosing the most 

significant variables (Abaci et al., 2016). This correlation and the results of GA 

allowed the calculation of standard deviation, confidence intervals and 

confidence level of prediction models at a significance of 95% (Escandón-

Panchana et al., 2021, 2022; Gholami et al., 2018). 

These statistical indices determine the probability distributions of the GA in 

ranges defined by the confidence intervals, obtaining prediction results at 300 

iterations (Abreu et al., 2020; Panwar et al., 2021). 

 

2.4. Relationship between career success and Alumni tracking 
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Figure 4 shows the conceptual framework of the impact of graduate follow-up 

on professional success through the relationship of objective and subjective 

variables. 

 

 
Figure 4. Relationship between Alumni tracking and career success. 

The prediction models of the genetic algorithm made it possible to analyze and 

identify the trends in the relationship between the parameters of professional 

success and the follow-up of graduates (Ahmad et al., 2019; Tiessen et al., 2019).  

3. Results 
3.1. Prediction models 

Table 7 shows the career success prediction models obtained through the GA 

with the data of the 500 individuals (UTEQ graduates). The prediction models 

considered the most significant genes in the database, OCS and SCS variables 

(Tables 2 and 3). The three models used the same subjective variables to estimate 

career success. 

 

Table 7. Career success prediction models. 

N° Prediction models Genes 

1 
∑[(𝑂4 − 𝑂3) + 𝑂10 + 𝑆1 + 𝑆5

500

𝑖=1

+ 𝑆9] 

O3, O4, O10, S1, S5, S9 

2 
∑[(𝑂4 − 𝑂3) + 𝑂8 + 𝑂10 + 𝑆1

500

𝑖=1

+ 𝑆5 + 𝑆9] 

O3, O4, O8, O10, S1, 

S5, S9 

3 

∑ [𝑂1 + (A − 𝑂3) + 𝑆1 + 𝑆5 +500
𝑖=1

𝑆9]; where A represents the current 

year 

O1, O3, S1, S5, S9 

 

The first model estimates graduates' career success through the sum of the 

mean values of unemployment time, economic income, skills development, 

professional satisfaction and satisfaction with the knowledge acquired at the 

university. The mathematical difference between the parameters year of 

graduation and employment defines the transition to a job or time of 

unemployment. Furthermore, the subjective variables considered are a crucial 
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determinant in the prediction since the personal perception of professional 

satisfaction influences the determination of professional success. On the other 

hand, the second model estimates career success considering all the genes used 

in the first model. In addition, it analyzes the age variable as a prediction 

argument that encourages successful graduates. Finally, the third model 

estimates professional success under a different approach; it uses the parameter 

of the current year to establish the time that has elapsed after graduation. In 

addition, it considers the graduate's profession in estimation significant. 

 

3.2. The elitist weighting of graduates 

Table S1 (supplementary material) presents the best career success 

weightings obtained using the first GA prediction model. The results show the 

influence of the OCS and SCS variables in predicting the career success of UTEQ 

graduates. The transition time to employment ranges from 0 to 5 years. 66% of 

graduates found jobs in a shorter transition time after graduation. However, the 

personal perception of professional satisfaction establishes a slight decrease in 

the professional success of elite graduates, caused by 60% of professional 

dissatisfaction. On the other hand, developing skills and satisfaction with the 

knowledge acquired increases the career success of select graduates. In addition, 

there is a notorious influence on the weights determined by family income.  

In the second model, 52% of graduates found employment sooner after 

graduation. The results show a high percentage of incidence (68%) in graduates 

older than 46 years in the prediction of career success and a low rate (14%) of 

young graduates (25 to 35 years of age). Regarding the subjective variables, they 

highlight a high percentage of dissatisfaction regarding the knowledge and skills 

acquired in the higher education institution (64%) (Table S2).   

The third prediction model presents low weights than the previous models. 

It included the relationship of a career in the prediction of career success. The 

significant knowledge sciences respond to Engineering (I), Administration (A), 

Economics (E) and Jurisprudence (J). The results show that 84% of graduates are 

successful in engineering and management sciences. On the other hand, this 

model included the current year about the year of graduation to establish the 

professional's graduation time. 58% of the graduates have a graduation time of 

fewer than 30 years, which is related to the age of the graduates considered in the 

second model. The subjective variables found a lower percentage of 

dissatisfaction regarding the knowledge and skills acquired at the university 

(Table S3). 

 

3.3. Dynamics of prediction models 

The three prediction models present dynamism in their behaviour according 

to the genes and the weights of the best-selected individuals. The elite weighting 

of these models shows an increasing trend according to the variation of the 

population. The first model with its respective genes presents higher weights 

than the other models at 100 iterations run in the GA (figure 5a). As the number 

of iterations increases, the models show greater significance in their behaviour. 
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After 200 iterations, the first model is still more significant (figure 5b). Therefore, 

the greater the number of iterations (300), the greater the precision of the models 

was obtained (figure 5c). Finally, the trend keeps the first professional success 

prediction model above the others. The significance and correlation of the 

predictor variables (OCS and SCS) achieved these results. 

 

 
(a) 

 
(b) 

 
(c) 
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Figure 5. Prediction of career success according to the number of generations of the GA. (a) 

Prediction models with 100 iterations. (b) Prediction models with 200 iterations. (c) Prediction 

models with 300 iterations. 

On the other hand, Figure 6 presents the evolution of the number of 

chromosomes in each generation. Based on a set of operated genes for each 

prediction model. In addition, it shows how the fitness values according to the 

iterations achieve greater precision in the upper quartile (with 0.05 mutation, 0.8 

crossover and 50 generations). The convergence of the GA maintains in this 

quartile, with model one being the one with the highest convergence towards the 

optimal solution concerning the other prediction models. This prediction model 

finds the best characteristics of successful graduates (with O3, O4, O10, S1, S5 

and S9).  

 

 

Figure 6. Evolution and convergence of the GA at 50 generations. 

3.4. Validation of prediction models 

In validating the prediction models, the GA considered the results of the 

successful predictions of the UTEQ graduates at 300 iterations. There is a strong 

relationship between genes and elitist weights of graduates, relationships 

measured by correlation coefficients. The results of the GA show acceptable 

levels of confidence in the models with a significance of 95%. Table 8 presents the 

statistical parameters that determine each predictive model's standard deviation, 

the confidence intervals, and the confidence level (Escandón-Panchana et al., 

2021). 

 

Table 8. Confidence estimation of prediction models. 

Statistics 
Values 

Model 1 Model 2 Model 3 

Significance level 0,95 0,95 0,95 

Standard deviation 0,316 0,375 0,569 

Confidence interval 0,062 0,074 0,112 

Confidence level 87.61% 85.2% 77,40% 
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All three models are in the upper quartile of acceptable confidence levels. 

However, the first model represents the best option for predicting professional 

success with a confidence level of 87.61% and an interrelation of objective genes 

(time of transition to employment and family income) and subjective genes (skills 

development, professional satisfaction and satisfaction with the acquired 

knowledge). On the other hand, the different models represent a valid alternative 

depending on the behaviour of the variables since they consider other 

parameters.  

 

3.5. Relationship between career success and Alumni tracking 

Table 9 presents the relationship of career success based on the relevance 

of the Alumni program through the parameters that make up the products and 

results of the graduate follow-up studies. This relationship found significant 

variables of the GA (e.g., transition to employment, professional career and 

satisfaction with the knowledge and skills acquired in the university) for the 

prediction of professional success (Schomburg, 2004). In addition, some 

parameters of the follow-up of graduates are indicators of evaluation and 

accreditation of the quality of higher education.   

The relationship between the knowledge acquired, and employment leads to 

the assessment of the use of knowledge acquired by graduates during their 

academic training. Furthermore, career success is dependent on the results of 

graduate follow-up studies. In other words, there is a probability that career 

success will measure by the employment of graduates, their transition time to the 

job and their perception of satisfaction with acquired knowledge, which 

produces indicators of professional results in universities. 

Table 9. Relationship of career success with the Alumni tracking. 

Alumni Tracking 

Career success 

(genetic algorithm 

variables) 

Relationship 

Product 

(knowledge, skills, 

career, motivation) 

Career 

Salary 

Career success depends on the 

knowledge acquired during the training 

process. 

Age 

Age is a significant predictor in 

estimating professional success and a 

dynamic parameter contributing to 

Alumni's decision-making. 

Development of basic skills 

and competencies 

Contributes to the analysis of the 

professional profile of the graduate. 

Job satisfaction 
Subjective metrics for the occupational 

analysis of graduates. 

Results 
Satisfaction with the 

knowledge and skills 

Satisfaction with the knowledge acquired 

and skills development are 
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(transition to 

employment, 

employment, 

contribution to 

society) 

acquired in the higher 

education institution 

complementary to professional 

development. 

Employment 

Employment measures career success. 

And it is an indicator of the professional 

results of universities. 

Transition to employment 

(the year you got a job and 

year of graduation) 

The lack of a link between the labour 

market and the university influences the 

transition to employment. 

 Family income 
Contributes to the socioeconomic analysis 

of graduates. 

 

The external evaluation model of universities and polytechnic schools 

determines the legal orientation of the follow-up of graduates within the 

framework of the quality of education of the universities of Ecuador. Under this 

regulation, the UTEQ university assigns career commissions to follow up on 

professionals, obtaining personal and professional data from its graduates 

through self-administered surveys (Consejo de Aseguramiento de la Calidad de 

la Educación Superior, 2019).     

4. Discussion 
The estimation of the career success of UTEQ graduates used a genetic 

algorithm prediction. This GA generates optimal prediction solutions through 

graduate tracking variables or parameters. Achieve operational efficiency 

through genetic operators (e.g., elite selection of successful graduates). It has a 

greater capacity to search for graduates in short execution times. Crossover and 

mutation of graduates allow for a better diversity of graduate population with 

high chances of success. On the other hand, other studies used GA to diversify 

searches and solve real-world optimization problems (D’Angelo & Palmieri, 2021), 

such as dynamic energy-saving optimization (Abaci et al., 2016), volunteer 

teacher transfer problems (C. H. Chen et al., 2015), and intelligent educational 

systems (Protopopova & Kulik, 2020). 

GA of success prediction is adaptive and modifiable in population 

number, genes, generations and probabilities of genetic operators. That allowed 

the calculation of optimal graduates weights at different populations and 

iterations. Similarly to other studies, the GA of temporal network analysis 

increases individuals and enables the calculation of denser weights, even by 

reducing the number of generations (Castelli et al., 2020). Likewise, the GA 

improves its performance through forwarding rules, where the more significant 

number of iterations represents better results (Vlašić et al., 2019). In this study, 

the GA is reproducible and adaptable to the parameters of the UTEQ graduate 

tracking.  

The prediction model with the highest reliability of the GA 

multidimensionally estimates the career success of graduates (Table 7); that is, it 

significantly relates objective and subjective variables in the prediction. Where 

professional satisfaction positively affects the time of transition to work, family 
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income and development of skills of graduates. Similarly, other studies measure 

subjective career success in a multidimensional way through learning and 

development, work/life balance, financial security and entrepreneurship, 

considering these dimensions as significant predictors in estimating career 

success (Briscoe et al., 2021). They also relate professional skills and 

employability (Blokker et al., 2019), the quality of internships and the proactive 

personality (Pan et al., 2018) in measuring career success. On the contrary, other 

career success estimates consider a single variable's weight. Such as the dynamics 

of permanent learning mentality relates to objective and subjective career success 

(Drewery et al., 2020). Or the age that marks a significant relationship with 

success (Zhao et al., 2021). The GA of this study allows the use of various 

variables according to the follow-up of UTEQ graduates and determines the 

significance between them to predict its graduates' success better.  

Some studies estimate professional success through different approaches 

such as multivariate linear regression, logarithmic, multiple standard and 

hierarchical regression, analysing objective predictor variables such as 

compensation, promotion, salary, profession, time dedicated to working, 

leadership, organisational commitment and gender; and subjective such as 

perceived success. These studies demonstrated an average influence of 25%, with 

a maximum of 51%, of predictor variables on objective or subjective career 

success outcomes (Al-Hussami et al., 2018; Bacon, 2017; Kraimer et al., 2019; Martínez-León 

et al., 2018; Orser & Leck, 2010b). The study proposed in this article uses a prediction 

GA that estimates the professional success of 500 UTEQ graduates with 87.61% 

reliability, so the model's goodness of fit is acceptable with all its significant 

predictors considering the representative sample in different iterations. 

Similarly, other GA make their estimates in various applications (e.g. 

meteorology, economics and health), reaching optimal results justified by the 

prediction accuracy. For example, rainfall prediction reported an accuracy of 80% 

in its estimates (Roy & De, 2022). Likewise, a GA applied estimated financial 

problems in private sanitation companies, which reflected an accuracy of 85.16% 

(González-Martín et al., 2019). Another study used a GA to optimise route 

transport for ambulances, where it detected an accuracy of 73.5%  (Tlili et al., 

2022). 

Some studies applied different methodologies to the GA, demonstrating 

the relationship of the achievement of their graduates through the analysis of 

parameters of the Alumni program. For example, a study from a university in 

Israel used exploratory factor analysis to relate the development of general and 

specific skills of 21st-century graduates and students to various teaching and 

learning methods (Lavi et al., 2021). Other studies applied descriptive statistics 

and multiple linear regression to determine the satisfaction of university 

graduates in Indonesia and the United States through the relationship between 

the variables infrastructure, teacher professionalism, employment opportunities, 

social classes and curricular relevance (Rahim et al., 2021; Wiranto & Slameto, 2021) On 

the other hand, universities in Norway and Turkey conducted studies on the 

performance analysis of graduates, using descriptive statistics to improve 
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graduates' research skills, study plans, competencies, career development and 

quality of education (Altuntaş & Baykal, 2017; Kismul et al., 2020). In addition, a 

graduate relationship management model used logistic regression to analyze the 

demographics, lifestyles, expectations, and interests of graduates from a 

university in Thailand to establish marketing strategies for Alumni associations 

(N. Rattanamethawong et al., 2018). So, the GA of the present study is a proposal 

for measuring career success that includes the use of objective and subjective 

variables and their interaction with products and results of the Alumni program. 

Furthermore, it contributes to the follow-up of their graduates and establishes 

improvements to education and educational management in higher education 

institutions. 

The main limitation of this research is the low percentage of responses by 

graduates in possible predictor variables such as the position of the graduate for 

the estimation of professional success. 

5. Conclusions 
The prediction model proposed in this study develops in a Python 

programming language through a GA based on the parameters of the Alumni 

program. This model estimates the professional success of UTEQ graduates 

through the interaction of objective and subjective variables, generating a 

significant retrospective for decision-making in tracking its graduates.  

The study used data from 500 graduates and obtained predictive results of 

the career success of their graduates with an acceptable level of reliability 

(87.61%). So, it gives guidelines for tracking graduates through the transition to 

employment, family income, development skills of the graduates, their job 

satisfaction and the knowledge acquired. These variables represent a high 

significance when the prediction model reaches its maximum limit of 

generations. 

The GA estimated that the average transition time to employment for 

successful UTEQ graduates is two years. 70% of these graduates feel 

professionally satisfied and pleased with the knowledge and skills acquired at 

the university. A high percentage of graduates (89%) perceive that they 

developed their basic skills and competencies during their academic training.  

Based on the application of a genetic algorithm, this study could be replicated 

based on the correlated variables. In addition, the reality of other higher 

education institutions must be considered to complement the analysis, including 

the increase of the population to a more significant number of generations, to 

obtain reliable results in predicting professional success. Therefore, the authors 

recommend that higher education institutions implement a robust monitoring 

system for their graduates based on the analysis of their realities, their 

environment and the following policies: 

- Continuous training strategies as an opportunity to interact with 

professionals. 

- Follow-up of graduates for the objective and subjective measurement of 

job satisfaction. 
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- Improve formal and informal communication policies that promote 

interaction and benefits with professionals as a digital employment exchange. 

- Involve professionals in research projects and link society developed in 

universities. 

Supplementary Materials: Table S1: Results of best individuals of prediction 

model 1. Table S2: Results of best individuals of prediction model 2. Table S3: 

Results of best individuals of prediction model 3.  
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Discusiones, conclusiones e implicaciones de la 

investigación 
 
4.1. Discusión de los resultados 

En este capítulo se realiza una discusión de los principales resultados obtenidos 

en los capítulos anteriores, permitiendo la explicación de diversos enfoques del 

éxito profesional objetivo y éxito profesional subjetivo, junto con el análisis de la 

estructura intelectual propuesta. 

Éxito Profesional en el Mundo Académico  

El éxito profesional ha despertado interés por parte del mundo académico en los 

últimos treinta años y ha sido discutido con diversas áreas de conocimiento como 

la gestión de negocios, educación, industria, y medicina (Ummatqul, 2020). Estos 

campos académicos consideran al éxito profesional en función de sus propios 

intereses, permitiéndoles obtener diversos enfoques. En este marco de referencias 

se realizó un análisis bibliométrico que presenta toda la estructura intelectual del 

éxito profesional y considera su diversidad en diferentes campos (Pacakova & 

Jindrová, 2011). 

La estructura bibliométrica considera el análisis de 1369 documentos 

pertenecientes a la base de datos Scopus en el periodo 1991-2020, considerándose 

el año 90 como inicio formal de esta área de conocimiento, que conlleva al estudio 

de su evolución hasta el 2020.  

En los 90 se abordaron estudios sobre grandes rasgos de personalidad, como 

predictores del éxito profesional y la influencia que ejerce el comportamiento 

político en esta teoría (Aryee et al., 1994). Para el año 2000, se analiza la empresa 

y el individuo, mediante características de empleabilidad, efectos de la 

personalidad, y enfoques objetivo y subjetivo (Juez et al., 1999; Van, 2016; 

Rothwell & Arnold 2007). A partir del 2010, aparecen diversos enfoques 

relacionados con factores que determinan el éxito profesional, la mentoría y sus 
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beneficios, así como el género del individuo (Crompton & Lyonette, 2011; Jolly 

et al., 2014).  

La estructura intelectual del éxito profesional comprende ocho grandes temas de 

investigación y 116 tópicos relacionados. Estos temas de investigación 

corresponden a: carrera y género, éxito de carrera objetivo y subjetivo, éxito de 

carrera, inteligencia emocional, satisfacción del trabajo, educación superior, 

empleabilidad y desarrollo de carrera. 

Éxito Profesional en la universidad  

El estudiante universitario y el éxito profesional se relacionan desde el entorno 

formativo proporcionando a los estudiantes motivación por incrementar sus 

conocimientos y por participar en actividades extracurriculares. El entorno 

formativo considera las competencias académicas, habilidades de comunicación, 

trabajo en equipo y autoconcepción, que sirven como indicadores de calidad de 

la educación universitaria (Bozionelos, 2004; Seibert & Kraimer 2001; Hogan et 

al., 2013). Bajo este enfoque es necesario que las universidades implementen 

áreas de formación en temas de liderazgo, interacción entre los estudiantes para 

la creación de redes, información sobre vacantes de empleo, entre otros.  

Las universidades deberían mantener comunicación con sus graduados a través 

de programas de seguimiento, que exploran los aspectos objetivos y subjetivos 

del éxito profesional de cada estudiante o graduado (Kurath 2013). Una de las 

variables subjetivas más relevantes es la satisfacción laboral, debido a que si los 

graduados están cumpliendo en su campo profesional y su satisfacción laboral 

se mantiene en niveles positivos, esto contribuye al éxito profesional (Heslin, 

2005; Hogan, 2013). Los programas de seguimiento a graduados facilitan la 

obtención de información referente al nivel de satisfacción de los graduados a 

través de indicadores cuantitativos y cualitativos, así como también identifican 

las necesidades de los estudiantes, en el ámbito educativo, extracurricular, y 

exploran los desafíos que enfrenta el graduado como el empleo a tiempo parcial, 
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falta de experiencia laboral y las opotunidades de trabajo en el campo específico 

de estudio (Moguerza et al., 2017; Mckeachie, 1997). 

Éxito Profesional en la empresa 

Para los profesionales del área de talento humano de una empresa es importante 

conocer la percepción de los posibles empleados sobre el éxito profesional, 

debido a que esto mejoraría el proceso de selección y especialmente la búsqueda 

de los mejores profesionales con potencial para el desarrollo de la organización 

(Spangler, 1992; Ng & Feldaman, 2014). 

La importancia de contratar talentos y mantenerlos por parte de las empresas 

radica en la competitividad, eficacia y volatilidad del mercado laboral. Por tal 

razón es necesario conocer las aspiraciones, objetivos, y necesidades de sus 

empleados, a nivel personal y profesional (Grimland, 2012). Después de reclutar 

al personal, las empresas deben proporcionar la formación, motivación hacia sus 

empleados con la finalidad de obtener lealtad y compromiso en las metas y 

objetivos institucionales, esto genera empleados comprometidos, satisfechos e 

involucrados con la organización (Boudreau et al., 2001; Grimland, 2012).  

Las organizaciones deben evaluar los criterios de éxito profesional o la relación 

entre el éxito profesional con factores como la personalidad y competencias (Juez, 

1995; Boehm & Lyubomirsky, 2008). El propósito de implementar estas gestiones 

eficaces de los profesionales es diseñar un sistema de gestión de carrera 

profesional, que busca encontrar el personal capacitado con las habilidades 

adecuadas y contribuir al desarrollo de la organización, satisfaciendo los valores 

y aspiraciones de los empleados.  

Incidencia del sistema de seguimiento a graduados en la 

predicción del éxito profesional 

Algunos estudios han demostrado la relación del logro de sus graduados bajo el 

análisis de parámetros del programa Alumni. Por ejemplo, una universidad de 
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Israel utilizó un análisis factorial exploratorio que relacionó el desarrollo de 

habilidades generales y específicas de graduados y estudiantes del siglo XXI con 

diversos métodos de enseñanza y aprendizaje (Lavi et al., 2021). Otros estudios 

analizaron la satisfacción de graduados de universidades de Indonesia y Estados 

Unidos a través de la relación que existe entre las variables infraestructura, 

profesionalismo de docentes, oportunidades de empleo, clases sociales y 

pertinencia curricular (Rahim et al., 2021; Wiranto & Slameto, 2021). Por otro 

lado, universidades de Noruega y Turquía estudiaron el desempeño de los 

graduados para mejorar las habilidades de investigación de los mismos, sus 

planes de estudio, sus competencias, desarrollo de sus carreras y calidad de 

educación (Altuntaş & Baykal, 2017; Kismul et al., 2020). Esto incide en que los 

hallazgos referentes a modelos de predicción a través de un algortimo genético, 

sean considerados como propuestas de medición del éxito profesional que 

incluya el uso de variables objetivas y subjetivas, y su interrelación con productos 

y resultados del programa Alumni. Esto contribuye al seguimiento de sus 

graduados y establece mejoras a la educación y gestión educativa en instituciones 

de educación superior. 

4.2. Conclusiones 

 

Tendencias de investigación sobre el éxito profesional 

La utilización del análisis bibliométrico y su visualización es una contribución a 

la literatura académica relacionada con el éxito profesional. En este tipo de 

análisis se puede observar la estructura intelectual y la evolución de este campo 

de estudio al considerar diversas unidades de análisis como es el de co-citación 

de co-ocurrencia.  

Para efectuar el análisis bibliométrico se requirió del uso de una base de datos 

que tenga una amplia cobertura, que sea de fácil acceso y contener documentos 

sometidos por pares como es el caso de SCOPUS.  
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El análisis de red de co-ocurrencias por palabras clave de autor presenta ocho 

áreas de investigación (8 clusters): El cluster 3 es el área de investigación que 

presenta 13 tópicos entre los que se destacan empleabilidad percibida, 

satisfacción laboral, personalidad proactiva. El término “Career Success” es el de 

mayor relevancia con 276 ocurrencias. También se presentan las otras áreas de 

investigación: Carrera y Género; Éxito Profesional Objetivo y Subjetivo; 

Inteligencia Emocional; Satisfacción Laboral; Educación Superior; Empleabilidad 

y Desarrollo de la carrera profesional. 

El análisis de red de co-citas de autores de referencia presenta seis áreas que 

corresponden a la base del conocimiento del éxito profesional. Estas áreas 

corresponden: “Predictores del éxito profesional” (destacándose autores Judge, 

T.A.; Barrick, M.R.); “Personalidad proactiva y éxito profesional” (Crant, J.M.; 

Spurk, D.; Van Der Heijden, B.I.J.M), “Gestión en la carrera” (Greenhaus, J.H.;  

Bretz, R.D.; Boudreau, J.W.); “Nuevas direcciones en la teoría de la carrera” (Hall, 

D.T.; Arthur, M.B.; Feldman, D.C.); “Mentoría para el éxito profesional” (Eby, 

L.T.; Kraimer, M.L.; Seibert S.E.)y “Eficacia del trabajo” (Ferris, G.R.; Perrewé, 

P.L.; Pfeffer, J.).  

En el análisis de red de co-citas de revistas científicas, presenta cinco áreas de 

investigación relacionadas con el éxito profesional: Sociología y desarrollo 

profesional (destacándose la revista American Sociological Review); Relaciones 

interdisciplinarias y psicología social (Journal of Personality and Social 

Psychology); Teoría de la gestión y el comportamiento organizacional (Academy 

of Management Journal); Psicología en el campo laboral (Journal of Applied 

Psychology); y Elección de carrera y psicología del trabajo (Journal of Vocational 

Behavior, siendo la más representativa con 3285 citas). 

Este estudio bibliométrico se realizó con 1369 artículos, 691 revistas y 3106 

autores. La distribución geográfica de esta producción científica fue desarrollada 

por 76 países en el que destaca Estados Unidos, Reino Unido y Canadá. El autor 
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más citado en el campo del éxito profesional es Seibert S.E. con 1221 citas, seguido 

de Judge T.A. con 766 citas. Ambos autores estadounidenses. 

 

El campo académico del éxito profesional presenta tendencias relacionadas a la 

empleabilidad, efectos de la personalidad, éxito profesional subjetivo y objetivo, 

relación de género, beneficios de la mentoría, y factores o variables que 

determinan al éxito profesional.  

El éxito profesional es un campo académico que tiene sus orígenes desde hace 

más de 150 años, pero ha despertado interés en el mundo académico en los 

últimos 30 años. Se destaca en varias áreas del saber como la psicología, la gestión 

de recursos humanos, relaciones humanas, medicina, economía, entre otros. 

El éxito profesional de los graduados universitarios de UTEQ 

De la función lineal del enfoque objetivo, se valoraron 29 variables que fueron 

sometidas a la importancia relativa o peso de un grupo de 50 expertos 

profesionales en donde se aplicó el análisis de Pareto, destacándose nueve 

variables: Trabajar en relación con su formación profesional; Nivel de superación 

académica: Nivel de participación en I & D + I; Conocimientos de tecnología 

informática; Escoger bien titulación profesional la primera vez; Ingresos-sueldos; 

Nivel jerárquico empresa/logros profesionales; Trabajo empresa o institución de 

prestigio; Relación trabajo-estudios en proceso de formación.  

Se realizó otro análisis de Pareto empleando 50 expertos para valorar el enfoque 

subjetivo con una función lineal, se analizaron 22 variables. Se destacaron siete: 

Le gusta el trabajo que desempeña; Satisfacción con el éxito logrado en su carrera; 

Satisfacción al trabajo y contribución a la sociedad; Persistencia en la consecución 

de objetivos; Alcance de objetivo trazado en su carrera profesional; Esfuerzo por 

alcanzar estándar de excelencia; Trabajo da significado a su existencia e 

identidad. Los resultados mostraron que 50 profesionales se consideran exitosos 
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objetiva y subjetivamente, 318 como medianamente exitosos y 180 como no 

exitosos.  

 

En relación con el género de los encuestados, se pudo determinar que el 60% de 

los hombres se consideran éxitosos y la diferencia corresponde a mujeres. 

Claramente se observa que las mujeres se perciben menos exitosas en 

comparación con los hombres. Esto puede deberse al conflicto entre la vida 

laboral y familiar que presenta desbalance para el género femenino, también se 

refleja en el porcentaje bajo de graduados que se encuentra en estado civil 

casados (38.9%). 

El enfoque del éxito profesional objetivo se destaca frente al subjetivo, 12 de los 

50 profesionales poseen un nivel alto en el éxito profesional objetivo y un nivel 

bajo en el subjetivo. La satisfacción extrínseca no es suficiente para alcanzar el 

éxito profesional, provocando una sensación de insatisfacción intrínseca de los 

graduados. 

En base a estos resultados se puede considerar la presencia de programas de 

seguimiento a graduados que puede proporcionar información valiosa para cada 

unidad académica que oferta una universidad, segmentando a los graduados en 

base a su éxito profesional y buscando las soluciones óptimas en la calidad del 

aprendizaje de la educación universitaria. El seguimiento o monitoreo de 

graduados no solo incluye el proceso investigativo de la educación en todas sus 

etapas, sino que agrupa las peticiones e intereses educativos o extracurriculares 

por parte de la comunidad universitaria. 

Las aspiraciones objetivas de los graduados están enfocadas en desarrollarse en 

su campo profesional estudiado, incrementar los conocimientos e involucrarse 

en el mundo de la investigación. El salario y nivel jerárquico, a pesar de ser las 

variables representativas de este tipo de éxito, no fueron consideradas 
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importantes para los encuestados. El éxito profesional subjetivo, acontece en la 

satisfacción profesional y personal del individuo, su aporte para con la sociedad 

y la persistencia en la concesión de sus metas trazadas. La satisfacción profesional 

se asocia a los sentimientos que produce realizar el trabajo y su desempeño. El 

individuo si le gusta lo que hace incrementará su satisfacción profesional. 

Incidencia del programa Alumni en la predicción del éxito 

profesional en UTEQ 

 

El modelo de predicción propuesto en este estudio, fue desarrollado en un 

lenguaje de programación Python mediante un algortimo genético basado en 

parámetros del programa Alumni. Este modelo estima el éxito profesional de los 

graduados de la UTEQ, mediante la interacción de variables objetivas y 

subjetivas, generando una retrospectiva significativa para la toma de decisiones 

en el seguimiento de sus graduados.  

El estudio aplicó datos de 500 graduados y obtuvo resultados de predicción del 

éxito profesional de sus graduados con un nivel de confiabilidad aceptable 

(87.61%), dando pautas para el seguimiento de los graduados, mediante el 

tiempo de transición al empleo, ingreso familiar, desarrollo de habilidades de los 

graduados, su satisfacción por el trabajo y por los conocimientos adquiridos. 

Estas variables representan una alta significancia cuando el modelo de predicción 

alcanza su límite máximo de generaciones. 

El GA de predicción estimó que el tiempo promedio de transición al empleo de 

los graduados exitosos de la UTEQ es de 2 años. El 70% de estos graduados se 

sienten satisfechos profesionalmente y complacidos por los conocimientos y 

habilidades adquiridas en la universidad. Un porcentaje elevado de graduados 

(89%) perciben que desarrollaron sus habilidades y competencias básicas durante 

su periodo de formación académica.  
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Este estudio podría replicarse, en base a las variables que se encontraron en este 

trabajo y debería considerar la realidad de otras instituciones de educación 

superior para complementar el análisis, incluyendo el aumento de población bajo 

un mayor número de generaciones para la obtención de resultados confiables en 

la predicción del éxito profesional. Por lo tanto, se recomienda que las 

instituciones de educación superior implementen un sistema robusto de 

monitoreo de sus graduados en base al análisis de sus realidades, su entorno y 

las siguientes políticas: 

• Estrategias de educación continua como una oportunidad para interactuar 

con los profesionales.  

• Seguimiento a graduados para la medición objetiva y subjetiva de la 

satisfacción laboral.  

• Mejorar políticas de comunicación formal e informal, que promueva la 

interacción y beneficios con los profesionales como bolsa de empleo 

digital. 

• Involucrar a los profesionales en proyectos de investigación y vinculación 

de la sociedad que se desarrollan en las universidades. 

 

4.3. Limitaciones y futuras líneas de investigación 

En cuanto al estudio bibliométrico se presenta ciertas limitaciones como la 

utilización única de la base de datos SCOPUS, excluyendo otras fuentes 

prestigiosas en el mundo académico. Además, se revisó artículos en inglés, esto 

puede excluir trabajos significativos en otros idiomas. 

La encuesta fue realizada en una muestra de graduados provenientes de una sola 

universidad. Estudios posteriores pueden considerar ampliar el número de 

participantes en función de la región, tipo de universidad, o especialidad (carrera 

profesional). 
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El estudio considera variables que son de percepción por parte del encuestado, 

es decir, autopercepción. Es posible que exista el efecto de autocomplacencia, que 

es propio de este tipo de estudios.  

La investigación se desarrolló en un país en vías de desarrollo en Latinoamérica, 

se debe tener en cuenta al momento de generalizar los hallazgos obtenidos en el 

estudio debido a las diferencias culturales y/o sociales que tienen los informantes 

o participantes en relación con graduados universitarios en países en vías de 

desarrollo. 

Finalmente, puede existir un porcentaje bajo de respuestas por parte de los 

graduados en posibles variables predictoras como por ejemplo el cargo del 

graduado para la estimación del éxito profesional. 
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