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 Previous research has found that first-years in college is challenging due to changes in 
academic demands and the adaptation process. In addition to this, research on career 
development has found that barriers and supports may influence career interest, motivation 
to continue and student retention. This study explores the influence of specific supports and 
barriers among first-year engineering college students. To reach this goal, a case study 
was conducted with 425 engineering students at three universities in Lima, Peru. Based on 
Social Cognitive Career Theory (SCCT), we performed a Structural Equation Model (SEM) 
to assess effects of contextual factors such as barriers and supports on self-efficacy, coping 
self-efficacy, and goals. Results showed that certain supports and barriers influence self-
efficacy, cope self-efficacy and goals. Effects of these factors in first-year students and 
possible strategies for retention in STEM careers are discussed.  
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1. Introduction  

Science and technology are critical subjects for the 
advancement in societies because they create prosperity, wellbeing 
and more opportunities [1, 2]. Despite its increasing importance in 
daily life, the necessary number of science, technology, 
engineering and mathematics (STEM) workers is not being 
produced [3]. As a result, this gap has become a major problem, 
especially in developing countries, given the pressure to become 
competitiveness in the global economy. Therefore, increase and 
retention of STEM students, graduates, and workers have vital 
importance for Latin-American organizations, governments and 
educational institutions. 

Accordingly, Peru showed an increase in higher education 
enrollments, however, this tend to vary significantly in specific 
careers. A recent report showed that between 2008 and 2019, 771 
900 and 1’509 400 students were registered at national level [4]. 
Although, the same report showed that in 2017, more than a half 
(52%) were in social sciences and only 27.8% were in engineering 
and technology. Nonetheless, the rates of registered students in 
STEM fields indicated that there was a decline between 2018 and 
2019 [4]. Besides, previous official reports indicated that 
economic issues (31%), job responsibilities (28%), and family 
issues (14%) [5] were the main reasons to suspend higher 
education in STEM. Based on the above-mentioned reports, it 
seems that several factors are involved in Peruvian STEM students' 

choice to stay or leave university. In addition to this, these rates 
and factors may contribute to the gap in STEM careers in Peru. As 
a result, this may have economic and social consequences for the 
country development.  

 Therefore, exploring how environmental and behavioral 
process interact in engineering career behavior may help to 
understand the STEM gap and first-year Peruvian students 
experiences in STEM careers. What is more, research on these 
factors is scarce in Peruvian STEM careers. Therefore, by using a 
survey design, the present study aims to explore how specific 
barriers and supports may influence self-efficacy, cope self-
efficacy and goals. 

1.1. Who leaves and who stays? 

First-years in higher education are critical for students due to 
changes in study style and the time that it takes to adapt from high 
school to college. Previous research suggested that it is critical to 
focus on factors related to students retention in early years of 
STEM careers [6–9]. This advice is particularly relevant especially 
in certain areas of Peru where a lack of knowledge from parents 
about higher education constitute an additional challenge for 
students. Moreover, lack of support in first-year students may 
generate a biased perception of higher education that may result in 
withdrawal. Therefore, it is crucial to get insights based on theory 
and evidence to understand first-year engineering career 
development in the Peruvian context.  
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Consequently, the literature on engineering career behaviors 
has highlighted several factors involved in career progression. 
Previous studies identified that lack of enjoyment, interest in 
engineering courses, demotivation and unpreparedness were the 
main reasons to leave engineering careers [8, 10]. In addition to 
this, Snyder and colleagues [7] found that self-perception, beliefs 
and motivations may influence competence and expectations for 
achievement in engineering career. Based on this, psychological 
factors seems to have effects in how students behave and take 
decisions as well as their drive to continue engineering careers.  

1.2. Self-efficacy, coping self-efficacy and goals 

 One particular theory that has been useful in the explanation of 
career development is Social Cognitive Career Theory (SCCT) 
[11]. SCCT model hypothesizes the association between self-
efficacy, outcome expectation, interest, goals, barriers and 
supports [11, 12]. SCCT proposed that when someone feels 
competent concerning a specific activity (self-efficacy), they will 
anticipate positive results (outcome expectation) and will develop 
interest in that particular domain. As a result, subjects will set goals 
that later will become in actions, however, these will be affected 
by barriers and supports. However, this study will focus in how 
specific barriers and supports affect certain variables of the model. 
For instance, several models have been constructed in order to 
explore in more detail specific SCCT variables [13, 14].  

 The term self-efficacy is defined as beliefs that people has 
regarding their capabilities to achieve successfully a specific task 
[15, 16] whereas goals is defined as student's intentions to persist 
in their career. The term cope self-efficacy is defined as beliefs 
about one’s ability to manage environmental obstacles in a 
particular domain [12]. In this regard, previous reports have found 
that specific contextual factors may influence student’s self-
efficacy, career goals and cope self-efficacy [6, 17, 18]. In addition 
to this, relationships between barriers and supports may be 
indirectly related through coping self-efficacy [19]. Similarly, 
recent reports indicated that goals may affect determination to 
engage in career behaviors and that it is mediated by barriers and 
supports [11, 17, 20]. Taken together, these studies support the 
notion that certain individual variables of SCCT are suitable to 
understand career progress. Therefore, using certain core variables 
from SCCT seems suitable to understand in more detail how 
specific barriers and supports (e.g. Economics, Institutional and 
Family) interact with self-efficacy, cope self-efficacy and goals. 

1.3. Barriers 

Much of the current literature on contextual factors in career 
development pays particular attention to barriers and supports. 
Barriers refer to negative contextual influences that hinder 
different aspects of career progress [12, 21]. In addition to this, 
previous research identified that barriers are associated with 
career-related behaviors, engineering college student's progress 
and attrition [22–24]. Moreover, recent studies found that barriers 
associated with family, social networks and lack of social support 
may influence career choice and decision to stay or leave current 
careers [25, 26]. These studies suggest that there is an interaction 
between internal and contextual factors that may affect student’s 
decision to continue engineering degrees and possible 
consequences such as withdrawal. Besides, specific differences in 
culture and context may change how these barriers are expressed 

in the Peruvian context. Therefore, exploring in more detail how 
these barriers interact could provide useful insights into Peruvian 
universities and possible interventions to reduce possible dropouts 
in engineering college students.  

1.4. Support 

On the other hand, support is defined as an environmental 
variable that facilitates the formation and pursuit of an individual’s 
career choice [12]. Previous research has established that parents 
or family support have a critical role on vocational behavior and 
educational outcomes in undergraduate students [22]. In addition 
to this, peer social support was also positively associated with 
higher levels of aspiration and expectation in high school students 
[27]. Furthermore, Lent et al. [28] proposed that certain supports 
such as teaching staff or family are relevant in career decision-
making and expectancies of career success. Therefore, by 
identifying specific supports, we could explore to what degree 
these may affect students career behavior (e.g. self-efficacy, 
coping self-efficacy and goals). In addition to this, by exploring 
these factors, Peruvian educational institutions may minimize the 
pre-existent barriers that exist in state engineering faculties such as 
the lack of resources, materials, equipment and quality standards. 
Moreover, it may contribute to develop strategies for education as 
a whole and increase student’s retention.  

 Therefore, the present study aimed to explore the relationship 
between self-efficacy, cope self-efficacy and goals and how they 
interact with specific barriers and supports. Based on previous 
research [21–23, 29], the following hypotheses are proposed:  

• H1. Social acceptance support have a direct effect on self-
efficacy, goals, and cope self-efficacy. 

• H2. Family support have a direct effect in self-efficacy, goals, 
and cope self-efficacy 

• H3. Economic support have a direct effect on self-efficacy, 
goals, and cope self-efficacy. 

• H4. Teacher support has a direct effect on self-efficacy, goals, 
and coping self-efficacy. 

• H5. Social barriers have negative effects on engineering 
student’s self-efficacy, goals, and their cope self-efficacy. 

• H6. Economic barriers have negative effects on self-efficacy, 
goals, and cope self-efficacy. 

• H7. Gender barriers have negative effects on self-efficacy, 
goals, and cope self-efficacy. 

• H8. Teacher barriers have negative effects on self-efficacy, 
goal, and cope self-efficacy. 

• H9. Racial barriers in have negative effects on self-efficacy, 
goal, and cope self-efficacy. 

2. Methodology 

2.1. Data collection  

 This research was carried out by contrasting the reference 
sample universe (N=40962; Male=77%; Female=23%) in students 
population enrolled at three university campuses in the North of 
Lima, Peru. This information was obtained from government 
public information [30]. To calculate the sample size, we used the 
finite population analysis formula which is considered to have a 
95% confidence level. The final sample was composed of 425 
engineering students (77.4% males; 22.6% females) from ten 
engineering fields. The mean age of participants was 21 years 
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(SD=4.02; Min=16; Max=38). As mentioned before, female 
students in this sample were low (< 23%) and this was aligned with 
national reports for female engineering students (25%) [30]. 
Before data collection, ethical standards were considered such as 
the right to withdrawal, inform consent and anonymity protection. 

2.2. Survey characteristics 
 The Spanish version from the Engineering Field Questionnaire 
[31] was used from the original version of  Social Cognitive Career 
Theory proposed by Lent, Brown & Hackett [11,12]. This study 
employed the following SCCT core variables to model the multiple 
relationships in the hypotheses mentioned before. 

 The first construct  was designed to test participant’s self-
efficacy. This scale had 4-items with a 9-point Likert scale that 
ranges from 0 (no confidence at all) to 9 (complete confidence). 
Example items included: “How confident are you about 
performing well in your training over the next two courses?” To 
find out participants goals, 4 items were used to measure student’s 
intention to persist. Each item was scored on a 5-point Likert scale 
(strongly disagree, disagree undecided, agree, strongly agree). An 
example item included: “I expect to remain enrolled in this course 
for the next year”. To assess coping self-efficacy, a 7-item scale 
was used with a 9-point Likert scale that ranges from 0 (no 
confidence at all) to 9. Some of the questions were: “I feel 
confident to be able to continue my studies, even if I feel that the 
classroom environment was not welcoming”.  

To explore specific supports, a 5-item scale was used. These 
items were related to positive environmental cues that students 
received from friends, family, teachers as well as economic factors 
that facilitate their career. The response format was a 4-point 
Likert that ranges from 1 (No at all likely) to 5 (Extremely likely). 
Example items included: “During the first year, did you get 
financial support to continue your studies?” To identify barriers, a 
6-item scale was used. This scale described obstacles that students 
receive during their career such as discrimination, lack of teacher 
support and issues with peers. The response format was in Likert 
format that ranges from 1 (No at all likely) to 5 (Extremely likely). 
Example items included: “During the first year, have you felt 
discouraged by the lack of social support?”. This questionnaire 
was adapted using specific procedures to adapt psychological tests 
[32].The engineering field questionnaire has shown good 
psychometric properties and it has been used in engineering 
students [21,33]. 

2.3. Statistical analysis 
Since the study aim was to confirm and explore effects from 

supports and barriers in first-year students, we designed a 
Structural Equation Model (SEM) [34]. In addition to this, data 
were analyzed in SPSS© IBM 23 and modelling was executed in 
AMOS© 21 [35]. 

3. Results 
3.1. Independent Variables 

Barriers and supports were tested as independent variables, 
individual scores were obtained through exploratory factor 
analysis (Table 1). 

Table 1: Independents variables from barriers and support in first-year 

Factors Independent variable Number of 
categories Estimate 

 
First-year 
Support 

 

Social Acceptance 
Support 

4 

0.705 

Family Support 0.716 
Economic Support  0.632 
Teacher Support 0.620 

 
First-year 
Barriers 

Social Barriers 

5 

0.606 
Economic Barriers 0.420 
Teacher Barriers 0.367 
Gender Barriers 0.870 
Racial Barriers 0.843 

       Estimate > 0.50. 

3.2. Confirmatory Factor Analysis 

A confirmatory factor analysis (CFA) was implemented in 
order to confirm correlation relationships between the three 
factors proposed (self-Efficacy, goals & cope self-efficacy). A 
maximum likelihood (ML) estimation method was performed, 
providing acceptable model fit to the data: X²= 216.806; df = 83; 
p<0.001; CFI = 0.963; TLI = 0.954; RMSEA [90% CI] = 0.062 
(0.052; 0.072); SRMR = 0.059.  

As shown in Table 2, validity measures and the internal 
consistency were explored through Cronbach’s alpha (α), 
Composite reliability (CR) and the Average Variance Extracted 
(AVE). These were confirmed in reliability and convergent 
validity measures. 

Table 2: Cross-construct correlation and validity measures 

Factors α CR AVE Goal Self-
Efficacy 

Cope Self-
Efficacy 

Goal 
 

0.800 
 

0.834  0.568  0.754    

Self-
Efficacy 

 
0.878 

 
0.866  0.624  0.406  0.790   

 
Cope Self-
Efficacy 

 

0.896 0.887 0.531 0.365 0.540 0.728 

   Reliability measures: α > 0.7; CR > 0.7; Convergent validity: AVE > 0.5.  

3.3. The validity of the causal structure 

When CFA was confirmed, the path diagram modelled was 
tested in this phase. In order to determinate the predictive effects 
of barriers and supports on cognitive variables (self-efficacy, 
goals & cope self-efficacy), a SEM analysis was conducted using 
ML estimation. The SEM estimation including ML produced the 
following goodness of fit indices: X²= 405,946; df = 193; 
p<0.001; CFI = 0.957; TLI = 0.938; RMSEA [90% CI] = 0.051 
(0.044; 0.058); SRMR = 0.079.  

The results of path relationships confirmed the model 
proposed (Fig. 1), indicating a significant standardized regression 
coefficient and a positive relationship between family supports 
and self-Efficacy (SE), goals (GL) and cope self-efficacy (CSE), 
thus, confirming H2a (β=0.192; ρ<0.05), H2b (β=0.166; ρ<0.05), 
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and H2c (β=0.135; ρ<0.05); at the same time, a relationship 
between teacher support and CSE was identified, confirmed H4c 
(β=0.186; ρ<0.05).  

Accordingly, negative effects were found on individual 
variables because barriers were perceived during first year; social 
barriers on SE & CSE was established as a significant negative 
condition, confirming H5a (β=-0.185; ρ<0.05) and H5c (β=-
0.129; ρ<0.05). Also, teacher barriers had negative effects on SE 
& CSE, confirming H8a (β=-0.161; ρ<0.05) and H8c (β=-0.300; 
ρ<0.001); while racial barriers had negative effects on Goals, 
confirming H9b (β=-0.212; ρ<0.05). In relation to economic 
barriers, although effects on CSE were identified as significant, 
the effects were not recognized as negative, thus, rejecting H6c 
(β=0.11; ρ<0.05). 

 

Figure 1: Path relationships confirmed the model proposed. *** p < 0.001; **p < 
0.01; *p < 0.05 

 
4. Discussions and Conclusions 

The present research aimed to generate insights into 
contextual factors that may hinder or promote Peruvian 
engineering student's career progress during their first-year. The 
present study identified that family support was the major factor 
that contributes to self-efficacy, goals and cope self-efficacy. A 
possible explanation for this is that family support may represent 
acceptance among students because it guarantees economic 
support for other family members. This study confirms the 
findings from Peña-Calvo and colleagues [21], who found that 
family has a strong direct and indirect influence on SCCT factors 
in undergraduate engineering students. This finding reflects the 
importance of the effective role that family play in student’s 

college life. For instance, parents may need to understand that 
students not only face academic challenges but also social and 
personal challenges (making friends, extracurricular activities, 
take own responsibility, time management, etc.). Future studies 
should assess and intervene family dynamics (e.g. authoritarian, 
permissive parenting style) and misconceptions that parents of 
first-year students may have about college life. 

One interesting finding was the positive and negative effects 
of teacher’s support on cope self-efficacy. This result may be 
explained by the fact that most of the students in our sample came 
from families who only had basic education and low income. In 
addition to this, Peruvian national state universities lack 
specialized online resources for engineering students, thus, 
making the role of teacher support critical for students coping and 
success.  These conditions may limit students to find extra 
academic support and make the role of teachers critical to 
influence student’s capacity to solve issues during their career. 
These results further support the idea that contextual factors 
among Peruvian students may influence the decision to continue 
or dropout higher education [4]. This finding also accords with 
earlier reports that identified that poor quality in teaching and 
advice influenced the decision to leave engineering careers [9]. 
These results have practical implications for Peruvian engineering 
faculties and teachers because first-year courses are challenging 
and there are high expectations of academic performance among 
students [9,10]. Teachers may have the potential to boost self-
efficacy on students by providing adequate supports such as 
positively interpreting their failures, reduce career biases and 
minimize possible withdrawal. 

Another interesting finding was the effect of social barriers 
(e.g. family, friends) on self-efficacy and coping self-efficacy. It 
seems possible that negative comments, a sense of not belonging 
to that particular group and family pressure may diminished 
students repertoire to cope with adverse situations as well as their 
judgment on their own capabilities. This result was also reported 
by Peña-Calvo and colleagues [21] who concluded that peer 
barriers is a predictor of  self-efficacy and goals, which may be 
determinant for students career development. This finding further 
support the idea of Wilcox and colleagues [25] who showed the 
importance of family and friends support in first-year students. 
This finding highlights implications for student’s social 
relationships and family dynamics. With intention or due to a lack 
of knowledge, family members and students may negatively 
influence in the decision to continue engineering degree. As a 
result, this situation may increase engineering career gaps in 
Peruvian engineering faculties. Therefore, strategies to enhance 
positive student’s relationships and provide training to families on 
how to support first-year students may be beneficial.   

In this study, racial discrimination had effects on goals. One 
possible explanation is that racial discrimination may be 
perceived as a long-term issue and this may affect student’s 
determination to continue engineering career. Another possible 
explanation is the lack of policies related to race/ethnicity 
discrimination in student’s universities. This finding is consistent 
with previous studies that found that racial discrimination 
influence student's decisions to leave engineering career [14, 36, 
37]. Further research should be undertaken to investigate other 
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types of aversive interactions among students such as bullying, 
sexual orientation and sexual harassment. 

The aim of the present research was to examine specific 
barriers and supports and possible effects on self-efficacy, coping-
self efficacy and goals among first-year Peruvian engineering 
college students. This study may lay the foundation for further 
exploration in college dropouts, teacher support, racial 
discrimination and the role of peers in continuing engineering 
careers. For instance, further studies may explore these issues 
using qualitative research or longitudinal designs.  

A limitation of this study is the low number of women, which 
may biased results. However, this gender proportion was aligned 
with national statistics reports [4]. The major limitation of this 
study is the low number of items to explore specific barriers and 
supports. Despite its exploratory nature, this study offers some 
insights into environmental factors that influence engineering 
career development in the Peruvian context. Further research 
might explore these weaknesses by using robust psychometric 
questionnaires and/or conducting multi-group analyses. These 
findings suggest several courses of action at many levels in 
Peruvian universities with engineering careers. For instance, 
policies that systematically assess these specific barriers and 
supports among students may be helpful to promote engineering 
persistence in first-year students. In addition to this, economic 
incentives from government agencies to universities who 
minimize these barriers (e.g. by creating students unions) may be 
useful and beneficial to students and society as a whole. In 
addition to this, training psychologists and tutors with SCCT 
framework may boost the quality of staff and student’s 
relationships.  
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