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Abstract: Learning-centered models require using
interactive methods, such as peer learning. In this
context, student organizations are introduced as
groups of students managed as autonomous
extracurricular spaces in which they enrich their
training process upon practical issues that promote
peer learning, while encouraging lifelong learning
(LL). Thus, this research exploresundergraduate
engineering students' perceptions about the
influence of student organizations on the
promotion of undergraduate research culture through
a survey. Results have indicated that 91% of the
surveyed students think thatresearch is encouraged
within these spaces, and 79% perceive that these
organizations have provided themwith the necessary
support to start a research project.Finally, 87% have
begun to consider research as an important factor for
their professional development, in accordance with
LL. Therefore, it was concluded that the promotion
of undergraduate research culture within these
organizations strengthens students' intention to
develop their final degree project as a research paper.
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1. Introduction

Currently, higher education institutions lay the
foundations of their training processes upon
competency-based curricula, as these focus on
integral performances to reach previously established
professional goals [1, 2]. Competency-based
curricula are set to develop students' specific
competencies, which are also known as hard skills, as
well as generic competencies or soft skills [3], such as
leadership, problem solving, communication, critical
thinking, teamwork, among others [4, 5]. In fact, these
curricula are based on achieving the learning potential
of every student, so that they can build, consolidate,
rebuild and deploy the necessary knowledge, skills,
attitudes and values to effectively overcome the
permanent challenges of their professional
environment through time [6]. Hence, competency-
based curricula enhance lifelong learning (LL), a
competency itself [7], since they allow the
development and reinforcement of competencies for
learning to know, learning to do, learning to coexist,
and learning to be [1, 2]. Therefore, competency-
based curricula enable students to “learn to learn,”
since they support the development of autonomy,
meta-cognition and self-regulation in learning [8],
which are essential requirements for human
adaptation [6].
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Consequently, competency-based curricula can only
be effectively implemented through a learning-
centered or constructivist pedagogical model, in
which students have the main role within the training
process, while professors provide guidance, to
achieve shared knowledge construction [9, 10]. This
model is based upon interaction, negotiation and
collaboration between these two main agents of the
t raining process, so that learning may be
contextualized to students' everyday experience, and
so it may be useful for the interpretation of the
environmentinwhich they are immersed [9, 10, 11].

In this context, research-based learning (RBL)
stands out as an active methodology, framed upon the
learning-centered model, that encourages student
participation towards knowledge building. RBL is
characterized by being directed and guided by a
professor, and by being conducted by subjects in
training [12]. RBL is based on the promotion of
scientific knowledge since students are intended to
propose solutions to everyday problems of the society
[13]. Therefore, it is a main resource to potentiate LL.
RBL requires using interactive learning methods,
such as peer learning, flipped classroom,
collaborative learning, group discussion, among
others, so that knowledge can be collaboratively built
[14].

Within higher education institutions, RBL may
also be identified as undergraduate research.
Undergraduate research is the type of research in
which monitoring and assessment are provided by the
professors, as part of their teaching roles, and the
research agents are active subjects in training [15].
Undergraduate research experiences enable students
to come across real challenges within their discipline
through a contextualized approach [16]. Thus, a high-
impact experiential learning is promoted [17].
Furthermore, they provide better understanding of
discipline-specific content [18]. As a result,
undergraduate research experiences have been
integrated, throughout the curriculum, as part of the
training process of professionals of different fields
[19, 20, 21].

This integration has been boosted by the increased
attention given to the role of research upon university
rankings, which has made faculty reflect upon the
importance of promoting a research culture within the
academy [22]. Research culture can be defined as an
environment of interpersonal encouragement and
collaboration, where colleagues demonstrate shared
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affinity about the value of research [23]. Thus, to
promote a research culture along the undergraduate
competency-based curriculum, research
competencies mustbe developed and reinforced.

Precisely, research competencies provide students
with tools to apprehend new information upon a
critical sense and based on intellectual curiosity [24,
25]. Through a set of activities that they must
develop, such as conducting observations, proposing
questions, examining information, planning,
developing and applying tools to collect information,
analyzing and interpreting data, drawing conclusions,
suggesting solutions, discussing explanations, and
communicating results, they build knowledge upon
real-life problem-solving within their professional
context [8]. Moreover, there is evidence about
improving learning outcomes through the
development of research competencies in various
disciplines, such as humanities, health sciences,
engineering, among others[19, 26, 27].

However, there is still a gap to be covered by
literature about the perception that students have upon
the promotion of undergraduate research culture and
the role of research for LL. Furthermore, there is few
evidence about the activities that are developed by
students upon this subject. Even though they may not
be aware of it, since they ignore the learning theories
behind these principles, students value the benefits
that undergraduate research experiences imply for
their professional training [25, 28, 29]. Additionally,
the panorama of accelerated consumption of global
resources highlights the need for new professionals
committed to a culture of responsible research
promoting the compliance of the Sustainable
Development Goals (SDGs) among students [30, 31,
32]. Thus, the development of competencies is an
important task within the training processes, since
they represent an approach to LL, which is set to
ensure continuous improvement within professional
performance [33].

Hence, students' motivation towards research is
supported through research culture, while
highlighting its relevance for learning [34]. In this
line, this research shows a case study within an
undergraduate engineering program from a Peruvian
higher education institution. The program is focused
on promoting a research culture through progressively
developing and reinforcing research competencies,
while strengthening the learning- centered
pedagogical model [13]. This program is supported by
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didactical tools, so that student learning is encouraged
and learning outcomes are improved [35]. One of
these didactical tools are student organizations,
studentgroups supported by peer learning.

Thus, the present research seeks to explore
undergraduate engineering students' perceptions
about the influence of student organizations for the
promotion of undergraduate research culture. The
students are members of student organizations. This
study recognizes the support that these organizations
provide to research experiences, and their
contribution to the development and reinforcement of
research competencies [7]. The following question is
proposed: What is the relationship between peer
learning, student organizations and the promotion of
undergraduate research culture?

2. Conceptual Frameworks
2.1.Peerlearning

Peer learning is defined as a two-way reciprocal
interactive learning method that represents mutual
benefit for the ones involved through the sharing of
knowledge, ideas and experiences [36, 37]. Peer
learning can be considered as a strategy within the
engineering training processes, as it facilitates the
understanding of discipline-specific content and
promotes debate upon students. Consequently, it
allowscognitive processes related to the organization
of ideas and concepts [38]. Peer learning occurs
amongtwo people whose academic status is similar,
and whodo not have a teaching role, even though the
peers involved might have experience or expertise in
a particular field. Hence, the roles of the teacher and
thestudent are undefined and may shift during the
learning experience [39]. Moreover, peer learning can
take place in a formal or informal learning
environment, depending on if the training scenarios
are previously designed. In fact, even though formal
learning environments come under the purview of the
university, much of peer learning occurs informally,
without faculty involvement[39, 40, 41].

Peer learning is used to support students,
potentiate their academic engagement, and foster their
general success within higher education [42].
Additionally, its use has expanded beyond the
academic field, towards the development of social
skills, integration into university life, leadership, and
employability [43]. In fact, peer learning
environments have brought benefits that are often

lacking in traditional university classrooms and that
contribute to personal improvement, such as good
study habits, motivation, commitment to the program,
and confidence in students' own skills [44, 45]. It can
also positively influence students' psychological well-
being, through the development of self-regulation and
self-efficacy [45, 46, 47, 48]. Therefore, peer learning
provides opportunities for student groups to learn
fromeach other and grow together [36, 44].

Within the context of research, peer learning is
approached as collaboration between people who
share methodological approaches and research
interests. This collaboration enables internal research
mentoring between peers, the standardization on the
quality of the research argument, the creation of
research networks, the participation in seminars
alongside academics, among others [49, 50].
Furthermore, when focusing on undergraduate
students, peer learning has been proven to enhance
academic writing skills when conducting research, by
using appropriate linguistic forms and increasing
grammatical knowledge. It also increases students'
confidence to ask questions and give constructive
feedback, which allow them to write more objectively
[51]. Moreover, peer learning contributes to students'
higher level of engagement with their research
projects, helping them to achieve positive outcomes
because of the interactions held [52]. Finally,
evidence also suggests that reflective thinking linked
to students' professional performance is also
cultivated through peer learning [53].

In the case of engineering programs, where it is
well known that the base courses involving topics as
mathematics, physics, and chemistry are seen as
challenging, peer learning must be encouraged to
promote support between students [54]. In fact,
among the student community, these courses may
cause feelings such as distress, anxiety and stress,
which ultimately can lead to undergraduate dropouts
[55]. Therefore, peer learning should be encouraged,
as it might contribute to mitigate this negative
scenario, a major concern upon the higher education
context.

Nevertheless, parallel to the strengths of peer
learning, some authors report improvement
opportunities of this learning method. An example is
the focus of the debates, which can be based on the
distorted opinions of the parties involved, given the
absence of a teacher or expert on the subject, leading
to mistaken interpretations [56]. In addition, the
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generation of roles among students within
collaborative learning exercises does not always work
well for all participants, since it can lead to hierarchical
differences that may disturb some students [56, 57].

3.1. Context

This study was carried out on an undergraduate

2.2.Studentorganizations

Among the alternatives to encourage research
culture within engineering programs, student
organizations are highlighted. These organizations are
extracurricular spaces dedicated to debate, peer
learning and innovation activities upon professional
engineering issues, in which students have common
interest [58]. Student organizations, composed by
groups of students, are managed as autonomous non-
profit organizations. Participation in them is free and
voluntary; however, it demands a commitment from
its membersin terms of time and dedication.

Within these organizations, students play different
roles, such as president, coordinator, manager, among
others. The designation of these roles follows a
meritocracy, and coordinators are appointed to be
mediators among the dialogic processes in which
knowledge is built between members. The
commitments of these coordinators also include
proposing, planning and promoting activities
according to the group interests, always keeping
democratic principles in all the decisions made. A
natural exchange of efforts is established between
coordinators and members of the organizations,
creating a synergy that results in experiences in the art
of collaborative learning [45, 58, 59].

Thus, student organizations contribute to promote
a research culture, since they encourage peer learning
and seek to initiate students in critical thinking. In the
case study which this research belongs to, they also
allow putting into practice research competencies,
which are gradually acquired throughout the
curriculum [7]. Group training in research is
encouraged, which also involves exercising generic
competencies such as teamwork and effective
communication [60], which are needed for
satisfactory interactions among students [58, 61].
Ultimately, this spectrum of competencies developed
and deployed within student organizations increase
the opportunities of mobility, employability and
networking for the future professionals, as these
competencies are the most highly demanded by
organizations since they permit greater adaptability to
change anda better predisposition for LL [1, 62].
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engineering program within a Peruvian private higher
education institution. This program is characterized
by the design and implementation of a methodology,
the Gradual Implementation Research Competencies
(GIRC) Program, which allows students to develop
and reinforce research competencies gradually and
transversally. Furthermore, the GIRC Program was
developed within an undergraduate research culture
framework [7]. The GIRC Program corresponds to the
institution's vision, which focuses on generating high
impact research to promote sustainable development
[63].

Within context, the GIRC Program encourages
different initiatives that support the development and
reinforcement of research competencies [7], such as
Research Expo [64] and student organizations. The
latter create a proper environment to promote
undergraduate research culture as, within them,
support is given to and by students, in the form of peer
learning.

3.2. Design and participants

Regarding the universe and sample, to establish
the relationship between peer learning and
undergraduate research culture within student
organizations and student perceptions about it, these
two have matched in this study. Certainly, this
research has been developed within an engineering
program that was launched in 2017; therefore, the
students' community who belong to the student
organizations is still into consolidation, and these
organizations are expected to attract more membersin
the upcoming years. The study focuses solely on the
student population that is part of student
organizations, it should be noted that participation in
them is voluntary, based on the discipline-specific
interests of each participant.

Accordingly, the student sample is non-
probabilistic, particularly judgment sampling was
applied. The sample was chosen based upon students'
involvement on students' organizations which, at the
same time, are part of the GIRC Program [7].

About the student organizations, the engineering
program has four (4): Circulo de estudios Building
Building Information Modeling (CEBIM), Circulo
de estudios de tecnologia de los materiales
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(CETEMA), American  Concrete  Institute
Universidad de Lima (ACI Ulima), and Circulo de
estudios  Virtual Design and Construction

(CEVDC). The approach of these student
organizations includes a variety of topics regarding
the engineering and construction field. This study
focuses on those members of the student
organizations who are currently in the final year of
the curriculum, where they develop a research
proposal, as their final degree project [64]. The
universe of this study, which matches the sample, is
23 students, which are distributed among the
mentioned organizations, as shown in Table 1. It
should be noted that some students are involved in
more than one student organization, as seen in
Figure 1.

Table 1: Universe distribution according to the
student organizations.

Student organization Number of students enrolled

CEBIM 17
CETEMA 5
ACI ULima 9
CEVDC 14

Fig. 1: Universe distribution according to
the student organizations.
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3.3. Datacollection and analysis

The intention of introducing research culture to
undergraduate students seeks to expose themto LL, so
that they can learn to identify research challenges
throughout the development of their courses of the
curriculum. In that way, gradually, and making use of
the tools proposed by the GIRC Program, research
competencies may be developed throughout the
training program [7].

In this order of ideas, at the end of the training
program, the research proposals that have the
potential to be published as indexed research papers
have the endorsement of professors, who are experts
in the discipline-specific content and act as technical

advisors. Methodological advice is simultaneously
provided to students too. Table 2 shows the criteria
assessed for this research proposals, as well as the
expected description for each one.

Table 2: Criteria for the assessment of research
proposal with the potential for publication.

Criteria Description

The title, summary and keywords are informative, concise,
relevant, related to the study topic, and provide sufficient
information about the problem statement and conclusions.

Title, summary
and abstract

Problem The problem statement is clear and articulates the research
statement and question(s) with its purpose, in a coherent manner, with key
purpose of the data, while contextualizing its relevance and pertinence.

study

The justification of the study topic explains the reasons why
the research is important, based on the identification of the
contributions to society and its relationship with the SDGs.

Justification

The scope corresponds to the proposed research question(s),
and the limitations contribute to the precise delimitation of
the study topic.

Scope and
limitations

The objectives respond to the problem statement,
maintaining a logical sequence for the development of the
research.

Objectives

The hypothesis(es) presents an answer to the proposed
research question(s), and is(are) susceptible of being
verified, after a process of observation, analysis and
experimentation.

Hypothesis

The state of the art addresses the problem statement with a
chronological order and the information was obtained from
primary, current, reliable and relevant sources.

State of the art

The theoretical framework articulates definitions, concepts,
norms, and guides regarding the study topic, while
maintaining a close relationship with the proposed
objectives, which allows establishing the theorical basis
behind the phenomenon studied.

Theoretical
framework

The proposed methodology is clear and allows to achieve
the stated objectives, based on a specific design, collection
and analysis methods proposal, and a schedule and budget
consistent with the problem statement.

Methodology

References and citation are appropriate to the study topic

References and and up to date. These are properly cited following APA

citation -
criteria.
Writing The composition is free of grammatical, spelling and
mechanisms punctuation errors.

Presentation The format complies with all formal guidelines provided.

Students' intention to develop their final degree
project as a research paper or thesis was measured
through a dichotomous question. Their perception
about the influence of student organizations in the
promotion of undergraduate research culture and its
overall impact on academic performance was
measured through a questionnaire with a 5-point
Likert scale. The values for this questionnaire went
from 1, 'strongly disagree’, to 5, 'strongly agree'. For
studying the relation between peer learning and
undergraduate research culture, four (4) questions
were developed. For analyzing the relation between
peer learning and academic performance, five (5)
questions were proposed. The instrument was
specifically designed for the context of this research.

Table 3 presents the ten (10) questions of the
developed instrument. In addition, data have been
collected on the continuity of participation of
members of student organizations throughout the
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years of their studies. Information was collected
from all senior year students who are developing
their final degree project, to assess their overall
intention of developing it as a thesis or as a research

paper.

The selected factors shown in Table 3 were
established in accordance with the strategic plan of
the higher education institution to which this case
study belongs to, as its mission focuses on the
development of high impact research, considering it
a fundamental issue for university international
world rankings [22]. Finally, information was
properly coded for data processing using Microsoft
Excel, as suggested by the literature [65].

Table 3: Questions of the developed instrument.

Factor N° Question
Dichotomous Do you intend to develop your final degree project
question as a research paper or a traditional thesis?

1 Do you consider that research is encouraged within
the student organizations?
Do you consider that the activities carried out in the

b esvsg:or:a er student organizations have motivated you to pursue
learing gnd aresearch line?
undergraduate Do you consider that in the student organizations

you find the necessary support to start a research
project?

4 Do you consider that research is an important factor
for your professional development?

5 Do you consider that the activities carried out in the
student organizations have reinforced your
knowledge on discipline-specific content?

6 Do you consider that the activities carried out in the
student organizations have contributed to improve
your academic performance?

research culture

Relation Do you consider that the activities carried out in the
between peer d . h ibuted h
leaning and student organizations have contributed to the

: development of your final degree project?

academic p 2 . .

Do you consider that the activities carried out in the

performance o -
student organizations have enhanced your abilities
to propose solutions to the challenges of your
profession?

9 Do you consider that the activities carried out in the
student organizations have provided you with tools
to enhance your professional and personal growth?

4. Results

Figure 2 shows the results for the nine Likert scale
questions. On the one hand, it is observed that, overall,
students believe that student organizations have a
positive effect on the development and promotion of
undergraduate research culture. In fact, 52% strongly
agree that research is encouraged within student
organizations, while 39% agree with this statement.
Moreover, 78% (35% 'strongly agree', 43% 'agree")
think that the activities carried out within these
organizations have motivated them to pursue a
research line. Additionally, 79% (22% 'strongly
agree', 57 % ' agree') consider that student
organizations provide the necessary support to start a
research project. Finally, 87% (52% 'strongly agree’,
35% ‘agree’) consider research important for their
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professional development.
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Fig. 2: Obtained results for the 5-point Likert
scale questions of the developed instrument.

On the other hand, Figure 2 reveals that 96%
students consider (48% 'strongly agree', 48% 'agree’)
that the activities carried out within student
organizations have reinforced their knowledge on
discipline-specific content. Additionally, 74% (22%
'strongly agree', 52% ‘agree") think that these activities
have contributed to the development of their final
degree project, while 87% (33% 'strongly agree’, 54%
‘agree") that they have enhanced their abilities to
propose solutions to the challenges of their profession.
Furthermore, 80% (42% 'strongly agree', 38% 'agree")
consider that the activities have provided them with
tools to enhance professional and personal growth.
However, only 47% (30% 'strongly agree', 17%
‘agree") feel that they have contributed to improve
theiracademic performance.

Figure 3 shows the trend of student participation in
student organizations throughout the years of the
curriculum. It is noted that students are enrolled in
student organizations mostly on the fourth year of the
curriculum. Finally, Figure 4, shows the influence of
student organizations in students' decision to develop
a research paper as a final degree project. In fact, of
the total of final degree projects being developed as a
research paper, 71,88% correspond to students who
are members of student organizations, and only
28,13% correspond to students that are not.
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Fig. 3: Members of the student
organizations by curriculum year.
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Fig. 4: Decision to develop a research paper or
thesis as a final degree project.
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5. Discussion

Students' participation in student organizations
supports the promotion of undergraduate research
culture within an engineering program. Figure 3
reveals two (2) tendencies regarding students'
involvement in these organizations. As engineering
students move on with their studies throughout the
curriculum, they tend to enroll more in these,
consolidating their commitment with their
professional training [61, 66, 67]. This positively
increasing tendency corresponds to the first four years
of the curriculum. Then, during the fifth and final year,
the number of active members in student
organizations decreases, as students tend to be more
focused in developing their internships, as reported by
literature [68, 69].

Moreover, student organizations can support the
development and reinforcement of research
competencies. It can be affirmed that, according to
students' perceptions, these organizations are an
effective tool to promote undergraduate research
culture. In fact, 91% perceive research is encouraged
and supported within them, since these are spaces in
which students share common interests, such as the

affinity for developing research [58]. Hence, 78% of
the students think that the activities carried out within
student organizations have motivated them to pursue a
research line, probably in accordance with their peers'
preferences, as peer learning implies people who
share methodological approaches and interests about
research [49, 50].

This overall scenario promotes a positive
perception upon research, which is supported by the
peer learning activities within the student
organizations [39, 40, 41]. This may be the reason why
78% of the surveyed students consider that these
organizations provide the necessary support to start a
research project, as peer learning enables mentoring
between students [49, 50]. In addition, the interactions
held among students allow shared knowledge
building, when they are mediated by a professor [9,
10,11].

In this line, peer learning contributes to the
development of higher levels of motivation and
confidence in students' own skills [44] upon research.
Furthermore, learning from the other students may
increase the positive perception and provide a better
willingness upon it [36, 44], as well as improve its
outcomes [52]. At the same time, this promotes
positive student beliefs about the value of research,
which explains why 87% of the surveyed students
consider it an important factor for their professional
developmentand studentachievement [70].

Regarding students' perception about their overall
academic performance, 96% think the activities
carried out within the student organizations have
reinforced their knowledge on discipline-specific
content, as these spaces involve reflecting upon
engineering issues [58]. Moreover, since peer learning
within student organizations encourages the practice
of social and critical skills [43], which are necessary to
develop generic competencies and enable LL,
students believe that they enhance their abilities to
propose solutions to the everyday challenges of their
profession.

Furthermore, 79% of the surveyed students
consider that the activities performed within student
organizations have provided them with tools to
enhance professional and personal growth, as peer
learning contributes to personal improvement [44]
and promotes self-regulation and self-efficacy [46, 47,
48]. However, less than half think that student
organizations have contributed to improve their
academic performance, probably because being part
of these organizations means dedicating extra study
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time to develop the tasks which are committed to
them, which may imply splitting the time among these
responsibilities and the ones regarding the courses of
the curriculum.

Finally, regarding students' intention to develop
their final degree project as a research paper or thesis,
as shown in Figure 4, it can be observed that student
organizations have had a positive impact on the
intention to develop a research paper, since 71,88% of
the total number of research papers are developed by
students who are members of these organizations.
Moreover, 73% of the surveyed students think that
student organizations have contributed to the
development of their final degree project, which may
be a research paper. A relation between student
organizations with the promotion of research
experiences and peer learning may be observed,
which leads to looking at student organizations as
alternative routes for the promotion of undergraduate
researchculture.

4.1. Limitations and future research

The findings should be perceived considering the
following limitations: first, the study explores the
promotion of undergraduate research culture within
student organizations based on students' perceptions,
a further step of the study should imply applying the
designed instrument on professors, to contrast their
perceptions. Second, the study only measured
students' intention to develop their final degree project
asaresearch paper that should be published in indexed
journals or proceedings, and it would be
recommendable to monitor and follow up the
submission process, to evaluate the final results.
Third, it would be valuable to apply the instrument to
bigger samples including students of each of the five
years of the curriculum, also with an international
approach, to widen the scope of the study.

Future works may also study the influence of
student organizations on the development and
reinforcement of research competencies on students,
in accordance with a competency-based curriculum.
Additionally, they may analyze the impact of other
interactive methods corresponding to the learning-
centered pedagogical model, such as flipped

classroom, collaborative learning or group
discussion, throughout the competency-training
process.

4.2. Implications for practice

Student organizations can be seen as the first step
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towards the formation and consolidation of research
groups with defined areas and lines within the
engineering field. As undergraduate research is
promoted within them, they support the training of
future professionals who are committed to finding
applied solutions to the challenges of their
environment. Moreover, enrollment in student
organizations may play an important role in the
production of high- impact research at the
undergraduate level, with potential to be published as
papers in international indexed journals or
proceedings.

6. Conclusions

This study offered an insight about the relationship
between student organizations and the promotion of
undergraduate research culture within an engineering
program. It was revealed that students' enrollment in
these organizations has a direct and positive impact in
the promotion of undergraduate research culture. In
fact, the active participation of undergraduate students
in student organizations increases in 44% students'
intention to develop their final degree project as
research paper, during their last year of studies.

Through the applied survey, it was possible to
quantify students' perceptions upon the activities
developed within student organizations, and their
influence on undergraduate research culture.
Certainly, 91% of the surveyed students think that
research is encouraged within student organizations.
Moreover, 78% perceive that these organizations have
motivated them to pursue a research line and have
provided them with the necessary support to start
research. Furthermore, 86,95% have begun to
consider research an important factor for their
professional development, in accordance with LL.

Finally, peer learning is a key method that enables
putting into  practice the learning-centered
pedagogical model, which allows promoting
undergraduate research. Hence, peer learning may
contribute to the development and reinforcement of
research competencies within an engineering
program.

Acknowledgement

The authors would like to thank Universidad de Lima
for constantly promoting research culture.

References

[1] Tobon, S. (2013). Metodologia de gestion



Journal of Engineering Education Transformations , Volume 38, No. 1, July 2024 , ISSN 2349-2473, eISSN 2394-1707 117

curricular. Una perspectiva socioformativa.
Meéxico D.F.: Trillas.

[2] Ruiz, M. (2009). El proceso curricular por
competencias. México D.F.: Trillas.

[3] Karimi, H., and Pina, A. (2021). Strategically
addressing the soft skills gap among STEM
undergraduates. Journal of Research in STEM
Education, 7(1), 21-46. doi:
https://doi.org/10.51355/jstem.2021.99

[4] Van Woezik, T., Koksma, J., Reuzel, R,
Jaarsma, D. and Van der Wilt, G. (2020). How
to encourage a lifelong learner? The complex
relation between learning strategies and
assessment in a medical curriculum. Assessment
& Evaluation in Higher Education, 45(4), 513-
526. doi:10.1080/02602938.2019.1667954

[5] O'Sullivan, H., Van Mook, W., Fewtrell R. and
Wass, V. (2012). Integrating professionalism
into the curriculum: AMEE Guide No. 61,
Medical Teacher, 34(2): e64-e77,
d0i:10.3109/0142159X.2012.655610

[6] UNESCO. (2022). El futuro de la Educacién
Superior. Propuestas globales para la Il
Conferencia Mundial de Educacion Superior de
la UNESCO 2022. Barcelona: UNESCO.

[7] Del Savio, A. A., Caceres L. M. and Galantini,
K. (2021). A methodology for embedding
research competencies in an undergraduate civil
engineering program. International Journal of
Engineering Education, 37(5): 1201-1224.
https://www.ijee.ie/

[8] Ro, H. K., Merson, D., Lattuca L.R. and
Terenzini P.T. (2015). Validity of the contextual
competence scale for engineering students,
Journal of Engineering Education, 104, 35-54.

[9] De Zubiria, J. (2011). Los modelos pedagsgicos:
hacia una pedagogia dialogante. Bogota:
Cooperativa Editorial Magisterio.

[10] Samuelowicz, K., Bain, J.D. (2001). Revisiting
academics' beliefs about teaching and learning.
Higher Education 41, 299-325.
doi:10.1023/A:1004130031247

[11] Winstone, N. and Carless, D. (2020). Designing
Effective Feedback Practices in Higher
Education: A Learning-Focused Approach.

Abingdon: Routledge.

[12] Noguez, J. y Neri, L (2019). Research-based
learning: a case study for engineering students.
International Journal on Interactive Design and
Manufacturing. 13, 1283-1295. doi:
https://doi.org/10.1007/s12008-019-00570-x

[13] Del Savio, A. A., Zuloeta Carrasco, L. D.,
Canahualpa Nakamatsu, E., Galantini Velarde,
K. P., Martinez-Alonso, W., and Fischer, M.
(2023). Applying Project-Based Learning (PBL)
for Teaching Virtual Design Construction
(VDC). International Journal of Engineering
Pedagogy, 13(2), 64-85. doi:
https://doi.org/10.3991/ijep.v13i2.35877

[14] Gargallo, B., Suarez, J., Garfella, P. and
Fernandez, A. (2011). EI cuestionario
CEMEDEPU. Un instrumento para la evaluacion
de la metodologia docente y evaluativa de los
profesores  universitarios.  Estudios  sobre
Educacion, (21): 9-40.

[15] Walther, J., Kellam, N., Sochacka, N. and
Radcliffe, D. (2011). Engineering competence?
An interpretive investigation of engineering
students' professional formation. Journal of
Engineering  Education, 100,  703-740.
d0i:10.1002/j.2168-9830.2011.tb00033.x

[16] Healey, M. (2005). Linking research and
teaching: Exploring disciplinary spaces and the
role of inquiry-based learning. In Reshaping the
university: New relationships between research,
scholarship and teaching, ed. R. Barnett, 30-42.
Maidenhead, UK: Open University Press.

[17] Zimbardi, K. and Myatt, P. (2014). Embedding
undergraduate research experiences within the
curriculum: a cross-disciplinary study of the key
characteristics guiding implementation, Studies
in  Higher Education, 39(2), 233-250.
doi:10.1080/03075079.2011.651448

[18] Jiménez-Bucarey, C., Miller-Pérez, S., Gil, M.,
and Araya-Castillo, L. (2023). Gaps in perception
of contribution of generic skills among students
in Chile. Revista de Ciencias Sociales, 29(1),
386-403. doi:
https://doi.org/10.31876/rcs.v29i1.39758

[19] Stanford, J. S., Rocheleau, S. E., Smith, K. P. W.,
and Mohan J. (2015). Early undergraduate
research experiences lead to similar learning

JEET


https://www.ijee.ie/

118 Journal of Engineering Education Transformations , Volume 38, No. 1, July 2024 , ISSN 2349-2473, eISSN 2394-1707

gains  for STEM and Non-STEM
undergraduates. Studies in Higher Education,
42(1), 115-129.

doi:10.1080/03075079.2015.1035248

[20] John, J. and Creighton, J. (2011). Researcher
development: the impact of undergraduate
research opportunity programmes on students in
the UK. Studies in Higher Education, 36(7),
781-797. doi:10.1080/03075071003777708

[21] Wiedenbeck, S., and Scholtz, J. (1995).
Introducing undergraduates to research: A case
study from the field of human-computer
interaction. Computers & Education, 24(1), 37—
49. doi:10.1016/0360-1315(94)00054-c

[22] Deem, R., Mok, K. and Lucas, L. (2008).
Transforming Higher Education in Whose
Image? Exploring the Concept of the ‘World-
Class’ University in Europe and Asia. Higher
Education Policy, 21, 83-97.
doi:10.1057/palgrave.hep.8300179

[23] Hesli, V. L. and Lee, J. M. (2011). Faculty
research productivity: Why do some of our
colleagues publish more than others. PS:
Political Science & Politics, 44(02), 393-408.
doi:10.1017/S1049096511000242

[24] Cangalaya, L. (2020). Habilidades del
pensamiento critico en estudiantes universitarios
a través de la investigacion. Desde el Sur, 12(1),
141-153. doi: 10.21142/DES-1201-2020-0009

[25] Petrella, J. K., and Jung, A. P. (2008).
Undergraduate Research: Importance, Benefits,
and Challenges. International journal of
exercise science, 1(3), 91-95.

[26] Ishiyama, J. (2002). Does early participation in
undergraduate research benefit social science
and humanities students? College Student
Journal, 36(3), 380+.
https://link.gale.com/apps/doc/A95356589/A0
NE?u=anon~350fdc3f&sid=googleScholar&xi
d=c60e0af6

[27] Lopatto, D. (2004). Survey of Undergraduate
Research Experiences (SURE): First Findings.
Cell Biology Education, 3(4), 270-277.
doi:10.1187/cbe.04-07-0045

[28] Zydney, A. L., Bennett, J. S., Shahid, A., and
Bauer, K. W. (2002). Impact of Undergraduate

JEET

Research Experience in Engineering. Journal of
Engineering  Education, 91(2), 151-157.
doi:10.1002/j.2168-9830.2002.tb00687.x

[29] Schowen, K.B. (1998). Research as a critical
component of the undergraduate educational
experience. Assessing the Value of Research in
the Chemical Sciences. National Research
Council Report, National Academy.

[30] Lima, V. and Tsiang, G. (2017). Training young
researchers:  Successful  strategies  from
University of Chicago college economics. The
Journal of Economic Education, 48(4), 310-316.
doi:10.1080/00220485.2017.1353467

[31] Feyrer, J. (2017). Undergraduate research in the
Dartmouth Economics Department. The Journal
of Economic Education, 48(4), 306-309. doi:
10.1080/00220485.2017.1353463

[32] Brunnermeier, S. (2017). Learning by doing: The
challenge of engaging undergraduates in
economics research. The Journal of Economic
Education, 48(4), 290-294,
d0i:10.1080/00220485.2017.1353461

[33] Comoglio, M.S. (2019). Competencias en
carreras de ingenieria. Modelo para evaluar
niveles de adquisicion y requerimientos del
mercado  de  trabajo. RIDE. Revista
Iberoamericana para la Investigacion y el
Desarrollo  Educativo,  9(18),  923-951.
https://doi.org/10.23913/ride.v9i18.484

[34] Vereijken, M. W. C., Van der Rijst, R. M., De
Beaufort, A.J., Van Driel, J. H. and Dekker, F. W
(2020). Authentic research practices throughout
the curriculum in undergraduate medical
education: Student beliefs and perceptions.
Innovations in  Education and Teaching
International, 57(5), 532-542.
d0i:10.1080/14703297.2019.1674680

[35] Prosser, M., and Trigwell, K. (2014). Qualitative
variation in approaches to university teaching and
learning in large first-year classes. Higher
Education, 67, 783-795. doi:10.1007/s10734-
013-9690-0

[36] Chetlen, A. L., Petscavage-Thomas, J., Cherian,
R. A., Ulano, A., Nandwana, S. B., Curci, N. E.,
Swanson, R. T., Artrip, R., Bathala, T. K., Gettle,
L. M., Frigini, L. A. (2020). Collaborative
Learning in Radiology: From Peer Review to



Journal of Engineering Education Transformations , Volume 38, No. 1, July 2024 , ISSN 2349-2473, eISSN 2394-1707 119

Peer Learning and Peer Coaching. Academic
Radiology, 27(9), 1261-1267.
doi:10.1016/j.acra.2019.09.021

[37] Boud, D. (2014). Introduction: making the
move to peer learning. In D. Boud, R. Cohen,
and J. Simpson (Eds.), Peer Learning in Higher
Education: Learning from and With Each Other,
1-20. New York: Routledge.

[38] Ramirez Echeverry J.J., Olarte Dussan A.,
Garcia Carrillo A. (2014). Estrategias de
aprendizaje usadas por estudiantes de ingenieria
eléctrica e ingenieria Electronica de primer
semestre. Revista Educacion en Ingenieria. Vol.
9, N°. 18

[39] Boud, D. (1988). Developing Student Autonomy
in Learning. Kogan Page.

[40] Havnes, A. (2008). Peer-mediated learning
beyond the curriculum. Studies in Higher
Education. 33(2), 193-204. doi:
10.1080/03075070801916344

[41] Keppell, M., Au, E., Ma, A. and Chan, C.
(2006). Peer learning and learning-oriented
assessment in technology-enhanced
environments. Assessment & Evaluation in
Higher Education. 31(4), 453-464. doi:
10.1080/02602930600679159

[42] Hilsdon, J. (2014). Peer learning for change in
higher education. Innovations in Education and
Teaching International, 51(3), 244-254. doi:
10.1080/14703297.2013.796709

[43] Gamlath, S. (2021). Peer learning and the
undergraduate journey: a framework for student
success. Higher Education Research &
Development, 1-15. doi:
10.1080/07294360.2021.1877625

[44] Nafez-Andrés, M.A., Martinez-Molina, A.,
Casquero-Modrego, N. and Suk, J.Y. (2021).
The impact of peer learning on student
performance in an architectural sustainability
course. International Journal of Sustainability
in Higher Education. doi: 10.1108/1JSHE-11-
2020-0447

[45] Micari, M. and Pazos, P. (2021). Beyond grades:
improving college students’ social-cognitive
outcomes in STEM through a collaborative
learning environment. Learning Environments

Research, 24, 123-136. doi:10.1007/s10984-
020-09325-y

[46] Réisédnen, M., Postareff, L., and Lindblom-
Ylanne, S. (2020a). Students’ experiences of
study-related exhaustion, regulation of learning,
peer learning and peer support during university
studies. European Journal of Psychology of
Education, 36, 1135-1157. doi:10.1007/s10212-
020-00512-2

[47] Raisanen. M., Postareff, L., Mattsson, M. and
Lindblom-Ylanne, S. Study-related exhaustion
(2020b). First-year students’ use of self-
regulation of learning and peer learning and
perceived value of peer support. Active Learning
in Higher Education. 21(3),173-188.
d0i:10.1177/1469787418798517

[48] Hanson, J. M., Trolian, T. L., Paulsen, M. B. and
Pascarella, E. T. (2016). Evaluating the influence
of peer learning on psychological well-being.
Teaching in Higher Education, 21(2), 191-206.
doi: 10.1080/13562517.2015.1136274

[49] Batty, C. (2016). Collaboration, critique and a
community of peers: the benefits of peer learning
groups for screen production research degrees.
Studies in  Australasian  Cinema. doi:
10.1080/17503175.2015.1133261

[50] Boud, D. and Lee, A. (2005). ‘Peer learning’ as
pedagogic discourse for research education.
Studies in Higher Education, 30(5), 501-516. doi:
10.1080/03075070500249138

[51] Li, L. Y. and Vandermensbrugghe, J. (2011).
Supporting the thesis writing process of
international research students through an
ongoing writing group. Innovations in Education
and Teaching International, 48(2), 195-205.
d0i:10.1080/14703297.2011.564014

[52] Walker, R., Chong, S., and Chong, J. (2021).
Facilitating peer-led group research through
virtual collaboration spaces: an exploratory
research  study. Research in  Learning
Technology, 29.
doi:10.1080/14703297.2011.564014

[53] Lin, H.-C., Hwang, G.-J., Chang, S.-C.f and Hsu,
Y.-D. (2021). Facilitating critical thinking in
decision making-based professional training: An
online interactive peer-review approach in a
flipped learning context. Computers &

JEET



120 Journal of Engineering Education Transformations , Volume 38, No. 1, July 2024 , ISSN 2349-2473, eISSN 2394-1707

Education, 173, 104266.
doi:10.1016/j.compedu.2021.104266

[54] Power, C., and Dunphy, K. (2010). Peer
facilitated learning in  Mathematics for
Engineering: a case study from an Australian
university. Engineering Education, 5(1), 75-84.
d0i:10.11120/ened.2010.05010075

[55] Del Savio, A. A., Galantini, K. and Pachas, A.
(2022). Exploring the relationship between
mental health-related problems and
undergraduate student dropout: A case study
within a civil engineering program. Heliyon,
8(5), [09504].
https://doi.org/10.1016/j.heliyon.2022.e09504

[56] Bell, L. and Lygo-Baker, S. (2017). Student-
centred learning: a small-scale study of a peer-
learning experience in undergraduate translation
classes. The Language Learning Journal, 47(3),
299-312. doi: 10.1080/09571736.2016.1278030

[57] Borglund, D. (2007). A case study of peer
learning in higher aeronautical education.
European Journal of Engineering Education,
32(1), 35-42. doi:10.1080/03043790601055535

[58] Hinkle, C. M. and Koretsky, M. D. (2018).
Toward professional practice: student learning

opportunities  through  participation  in
engineering clubs. European Journal of
Engineering Education, 906-922.

doi:10.1080/03043797.2018.1477119

[59] Cardozo, G. S. S. and Vera, L. M. S. (2012).
Creation of a robotics club in the Universidad
Nacional de Asuncion based on the experience
of horizontal learning in the University of
Buenos Aires. 2012 Workshop on Engineering
Applications, 1-4, doi:
10.1109/WEA.2012.6220099.

[60] Del Savio, A. A., Galantini, K., Diaz-Garay, B.,
and Valcarcel, E. (2022). A Methodology for
Embedding Building Information Modelling
(BIM) in an Undergraduate Civil Engineering
Program. Applied Sciences, 12(23), [12203].
https://doi.org/10.3390/app122312203

[61] Kwon, R., Brint, S., Curwin, K. and Cantwell,
A. (2019). Co-Curricular Learning at Research
Universities: Results from the SERU Survey.
Journal of Student Affairs Research and
Practice, 57(1), 90-112.

JEET

doi:10.1080/19496591.2019.1644118

[62] Ortiz, L. A., Region-Sebest, M., & MacDermott,
C. (2016). Employer Perceptions of Oral
Communication Competencies Most Valued in
New Hires as a Factor in Company Success.
Business and Professional Communication
Quarterly, 79(3), 317-330.
doi:10.1177/2329490615624108

[63] Universidad de Lima (2021). Misién, vision y
valores. Universidad de Lima.
https://www.ulima.edu.pe/acerca-de/mision-
vision-y-valores

[64] Céceres Montero, L., Galantini Velarde, K.,
Reéategui Arrué, A. & Del Savio A. A. (2023).
Online learning environments for the promotion
of undergraduate research in pandemic times: A
case study in an engineering program. Journal of
Engineering Education Transformations. 36(4),
161-171. doi: 10.16920/jeet/2023/v36i4/23126

[65] Hernandez, R., Fernandez, C. and Baptista, P.
(2014). Metodologia de la Investigacion. Ciudad
de México, México: McGraw-Hill.

[66] Einfeld, A., and Collins, D. (2008). The
relationships between service-learning, social
justice, multicultural competence, and civic
engagement. Journal of College Student
Development, 49(2), 95-109.
d0i:10.1353/csd.2008.0017

[67] Spronken-Smith R.; Mirosa, R., & Darrou, M.
(2013). Learning is an endless journey for
anyone: undergraduate awareness, experiences
and perceptions of the research culture in a
research-intensive university. Higher Education
Research & Development, 33(2), 355-371.
d0i:10.1080/07294360.2013.832169

[68] Yan, C. and He, C. (2017). Why do final-year
student teachers skip classes? A Chinese
perspective. Compare: A Journal of Comparative
and International Education, 49(1), 81-97. doi:
10.1080/03057925.2017.1385389

[69] Prescott, P., Gjerde, K. P., and Rice, J. L. (2020).
Analyzing mandatory college internships:
academic effects and implications for curricular
design. Studies in Higher Education, 46(11), 1-
16. doi:10.1080/03075079.2020.1723531

[70] Breen, R., and Lindsay, R. (1999). Academic


https://doi.org/10.1016/j.heliyon.2022.e09504

Journal of Engineering Education Transformations , Volume 38, No. 1, July 2024 , ISSN 2349-2473, eISSN 2394-1707 121

research and student motivation. Studies in
Higher  Education, 24, 75-93. doi:
10.1080/030750799123313

JEET



	1. Introduction
	2. Conceptual Frameworks
	3.  Materials And Methods
	4. Results
	5. Discussion
	6. Conclusions
	Acknowledgement
	References

