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Abstract

The objective of this study is to analyse the effectiveness of the academic poster as a pedagogical resource for the promotion
of cross-curricular competences in engineering students. This study has been carried out with the participation of 402
students enrolled in different courses at the School of Design Engineering and the School of Telecommunication Engineering
during the 2020-21 academic year. The results are drawn from pre-project and post-project questionnaires exploring the
learner’s expectations and overall satisfaction upon completion. The authors also discuss project alignment with a number
of cross-curricular competences. Although the degree of satisfaction in general has been slightly lower than the participants’
expectations, it should be noted that a high percentage of them value very positively the usefulness of the academic poster
in acquiring cross-curricular competences.
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El péster académico como recurso para mejorar las competencias transversales
en educacioén superior

Resumen

El objetivo de este estudio es analizar la eficacia del pdster académico como recurso pedagdgico para el fomento de las
competencias transversales en estudiantes de ingenieria. Este estudio se ha llevado a cabo con la participacién de 402
estudiantes matriculados en diferentes asignaturas de la Escuela de Ingenieria de Disenio y de la Escuela de Ingenieria de
Telecomunicacion durante el curso 2020-21. Los resultados se han extraido de los cuestionarios previos y posteriores al
proyecto, los cuales exploran las expectativas del alumno y su satisfaccién general al término de la experiencia. Los autores
también analizan la alineacién del proyecto con una serie de competencias transversales. Aunque el grado de satisfaccion
en general ha sido ligeramente inferior a las expectativas de los participantes, cabe destacar que un amplio porcentaje de
estos valora muy positivamente la utilidad del péster académico para la adquisicidon de competencias transversales.
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Introduction

The implementation of the European Higher
Education Area(EHEA) hasposedmajorchallenges
for the Spanish university system. This new model
advocates the adoption of a teaching philosophy
that prioritises not only the acquisition of
academic content, but also a series of cross-
curricular competences that facilitate students’
access to the labour market. Cross-curricular
competences are regarded as a necessity to access
an ever-increasing volatile labour market. As a
result, university programmes need to ensure
that their undergraduates enhance these skills
in the form of competences throughout their
studies so that they can subsequently meet the
requirements imposed by the labour market.

This current teaching scenario requires the
implementation of active methodologies in the
classroom through which the student adopts a
leading role. In this regard, the academic poster
is a case in point, since it not only allows for
the integration of competences in an effective
way, but also the implementation of different
educational methodologies in line wixth this
educational trend (Salcines-Talledo & Gonzalez-
Fernandez, 2019). Surprisingly, the use of the
academic poster as a pedagogical resource in
university settings has received little attention
to date. Most of the applications can be found
in the fields of hard sciences and the medical
field, especially nursing and medicine (Moreno
& Garcia, 2017). However, interest in academic
posters as a pedagogical toolhas grown in thelast
years (D'’Angelo, 2016) and drawn the attention of
researchers. On this basis, the main objective of
this paper is to analyse the effectiveness of the
academic poster as a pedagogical resource for
the promotion of cross-curricular competences
in engineering students.

Theoretical framework

Academic posters in teaching practice

The academic poster is a scientific communication
tool through which a researcher or group of
researchers graphically present the results of
their research, experiences, or projects. Its use
became popular in the 1980s when the scientific

community recognised its potential in promoting
learning (Bracher et al., 1998) as well as the
pedagogical value of using visual material in
academic presentations (De la Cruz-Vargas et al.,
2016). It is currently one of the main means to
transmit scientific knowledge in lectures (Garcia-
Manso, 2019), so much so that a wealth of tips and
techniques on how to produce posters as well as
templates are readily available (D'Angelo, 2016;
Berbey-Alvarez et al., 2017). However, as already
foregrounded, its use as a pedagogical resource
has received little attention in comparison to
other types of educational intervention (De La
Cruz-Vargas et al., 2016).

Notwithstanding this scarcity of research, the
few studies conducted to date show the potential
of such a resource not only as a way of acquiring
curricular content, but also as a key element for
promoting what Petterson (2017) refers to as soft
competences'. According to Halligan (2008),
the creation of an academic poster requires: (1)
identification of a problem; (2) formulation of a
starting idea or question; (3) observational practice
and literature review; and (4) analysis and synthesis
of information and recommendations. Thus,
students become involved “in a hands-on, problem-
focused activity” (Bracher et al., 1998, p. 552).

In educational terms, the academic poster
promotes alarge number of necessary competencies
when facing a competitive labour market. The
academic poster promotes critical thinking,
information retrieval and communication skills.
Thisismainly duetothefact thatitsuseasateaching
resource generates a type of participatory-reflective
learning (Salcines-Talledo & Gonzalez-Fernandez,
2019). It stimulates the exchange of information,
academic discussion and the exchange of opinions
and experiences (Moreno & Garcia, 2017), which are
cornerstones for scientific and social progress. This
reflection and information exchange process also
reinforces problem-solving skills, self-regulation,
and cooperation (Canales & Schmal, 2013; Garcia-

11In this article, the term ‘cross-curricular competence’ will
be used to refer to this type of competence because, as
opposed to soft competence, it incorporates the learning
component.
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Manso, 2019). Through discussion, the student
links their own ideas to new knowledge, which
fosters abstract reasoning, clarification of
concepts and appreciation of the relevance of the
content being dealt with (Bracher et al., 1998).

Another major advantage of the academic
poster is that it is possible to combine both
visual material and text (Garcia-Manso, 2019).
Graphic information, when used to support
linguistic content, can contribute significantly
to the comprehension of academic content. In
fact, as far as textual content is concerned, time
and space limitations require synthesising the
information (Garcia-Manso, 2019), which can be
understood as another educational advantage,
since it promotes cognitive stimulation, and the
student climbs up the levels of Bloom's taxonomy
(Moreno & Garcia, 2017). Additionally, the fact
that the results or information contained in the
poster have to be shared entails the management
of bibliographic resources, the ability to select
material and the enhancement of presentation
skills (Canales & Schmal, 2013).

The wuse of the academic poster as a
teaching resource responds to a need to shift
towards a type of education based on active
methodologies. The teacher provides students
with access to the materials and presentation
resources to carry out the task (Moreno & Garcia,
2017). Thus, the lecturer leaves behind their
role as a learning guide to become a strategist,
consultant, and facilitator (Canales & Schmal,
2013) and empowers the student so that they can
self-regulate their metacognitive skills and their
own learning process. All this requires adapting
the evaluation system and going beyond the
mere evaluation of knowledge. The academic
poster thus proves a very useful evaluation tool
for allowing the teacher to evaluate not only
accumulated knowledge (Moreno & Garcia, 2017),
but also cross-curricular competencies.

Enhancing cross-curricular competences

Engineering degrees constitute fundamental
pillars for scientific and social progress. However,
for this progress not to become stagnant and
be handed down and improved by future
generations, it is necessary to develop a series

of competencies that go beyond hard skills, i.e.,
a set of specific abilities or expertise to perform
certain job-related tasks. Globalisation requires
the set of competencies that make up university
degrees to be updated in order to facilitate
new graduates access to the labour market and
overcome what Patrie (1994: 53) catalogued in his
study as the “readiness-to-work gap”, that is, the
gap that often needs to be bridged between the
university and the labour market. Even though
students finish their tertiary education with
sufficient disciplinary knowledge, many of them
are ill-prepared to tackle the challenges that
the labour market imposes on them (Zainuddin
et al., 2019). As a result, the EHEA proposes the
implementation of actions in the classroom that
can help bridge this gap and bring students
closer to the reality of their future profession.

In this context, the integration of cross-
curricular competences in the syllabus takes on
special significance (Martinez & Gonzalez, 2019).
The Organization of Economic Cooperation and
Development (OECD), through its Definition and
Selection of Competences Project (DeSeCo), defines
the term competence as “the ability to respond
to complex demands and carry out various tasks
appropriately. It involves a combination of practical
skills, knowledge, motivation, ethical and attitudinal
values, emotions and other social and behavioural
components that are mobilized together to achieve
effective action” (Organizacion para la Cooperacion
y el Desarrollo Econdmico [OECD], 2005). In the
case that concerns us here, the implementation
of competences in the classroom responds to the
need to balance both technical and non-technical
skills and facilitate students’ incorporation into an
ever-increasingly competitive labour market. As
Bhattacharyya (2012: 3555) points out, “a balance of
both sets of skills enables an engineer to participate
effectively in the global arena as well as meet
competitive workplace demands”. Such is their
importance in today’s engineering education that
professional competences have become part of the
Accreditation Board of Engineering’s (ABET) list of
competences in engineering education (Shuman et
al., 2005).

Although ABET considers a total of six
skills fundamental for a proper professional
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development?, in a study conducted by Torrelles
et al. (2015), it was concluded that workers exhibit
minor performance weaknesses such as planning,
decision making, task completion and monitoring
as well as notable regulation weaknesses in
conflict resolution, negotiation, and avenues
for improvement. This lack of work skills makes
teamwork one of the essential competencies in
any work environment. Students must learn to
work together in multi-disciplinary teams to boost
their career prospects, so this practice should
be regarded as an inherent part of university
education. Teamwork has further been reported to
lead toimproved performance in employees (Bailey
etal., 2001). Therefore, it is necessary to implement
actions in the classroom to bridge this gap in a way
that reflects the multidisciplinary nature of most
work teams in the workplace (Herrera et al., 2017).

At an educational level, cooperative learning
presents itself as a highly relevant methodology
to achieve such a purpose (Hebles et al., 2019).
Cooperative learning makes small
groups so that students can broaden their
knowledge (Johnson et al., 2013). As opposed to
a type of learning based on competitiveness and
individualism, cooperative learning is based on
collaboration and cooperation. To this end, each
group member takes responsibility for a part of the
project, creating thus a certain interdependence
among them. The work will only be satisfactory if
each member of the group completes the assigned
part of the project and works in collaboration with
therest of the group. This cooperative structure, in
turn, fosters ethical and professional responsibility.
The student feels the need to accomplish the
assigned task and contribute to keeping the
cooperative structure of the group.

Additionally, the need to work cooperatively
requires constant communication among group

use of

2 The professional competences established by ABET
are: ability to function on multi-disciplinary teams;
understanding of professional and ethical responsibility;
ability to communicate effectively; broad education to
understand the impact of engineering solutions in a
global, economic, environmental, and societal context; a
recognition of the need for, and the ability to engage in life-
long learning; and a knowledge of contemporary issues.

members. Communication is undoubtedly one of
the most important competencies. Engineers need
to develop social interaction skills that allow them
to communicate the results and progress derived
from their research and professional practice.
The flow of information that an engineer receives
and produces is constant: technical appraisals,
drafting of minutes, reports, etc. All these acts
of communication require a high degree of
precision in the use of the language, hence their
importance in the training process. However,
the study conducted by Paz (2018) analysing
the curricula of ten Engineering programmes in
Colombia, Latin America and Europe concluded
that in 90% of the programmes analysed, only
one subject aimed at promoting communicative
competencies could be found in the first or second
year. In the case of Spain, this training need is
even more pressing when it comes to foreign
languages, as the proficiency in foreign languages
of undergraduates and graduates has been found
to be insufficient to partake in an ever-increasing
globalised labour market (Michavila et al., 2017,
Martinez & Gonzafez, 2019).

Finally, teamwork makes it possible to develop
life-long learning strategies, thus complying with
the recommendations of the EHEA. The student
must be aware that the university cannot offer
them all current knowledge, so self-regulatory
strategies are required so that they can control
their own learning. This will permit them to keep
up to date with contemporary issues and offer
solutions from their field of expertise that meet
future challenges.

As can be observed, research has mainly
focused on the value of the academic poster as
a pedagogical resource to date, but we have no
knowledge of specific studies concerning the
students’ perspective. Likewise, we have not come
across any studies that analyse the relationship
between the generation of expectations of this
resource and the professional competencies that
are most positively impacted by the use of the
academic poster in the classroom. This is, indeed,
the remit of the present study, which seeks to
evaluate the potential of the academic poster as
a teaching resource to develop cross-curricular
competences at tertiary education. For such a
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purpose, a pre- and post-questionnaire that seek
to analyse the students’ perspectives, as well as
a cross-curricular competences questionnaire
were administered. The educational intervention
was conducted in both English as a foreign
language and Physics modules. The fundamental
objectives of the study are:

. to evaluate the students’ perspective on the
academic poster project in terms of previous
expectations and final evaluation and

« toanalyse the effectiveness of the academic
poster as a pedagogical resource for the
promotion of cross-curricular competences
in engineering students.

« Based on these objectives, the research
questions that we seek to answer can be
expressed as follows:

»  Does the academic poster project meet the
participants’ expectations both in general
and in specific aspects of the learning
process?

«  What type of cross-curricular competences
do the participants consider that the
academic poster project has promoted, and
to what extent?

Method

Sample
The subjects of this study were 402 students
participating in the CTPOSTIC project at the

Figure 1
Participants in pre-questionnaire

School of Design Engineering and the School of
Telecommunications Engineering during the
academic year 2020-21. The participants were
studying the following engineering specialities:
aerospace, mechanical, electrical, industrial design
and product development, automatic and industrial
electronic, and digital technologies and multimedia
at the Universitat Politécnica de Valéncia. As far
as the participants’ profile is concerned, 93% have
Spanish nationality, while only 7% are Erasmus
students from Germany, Romania, and China.
63% of the respondents are male, with female
engineers accounting for 37.3% of the total sample.
The vast majority of the participants are first-year
and second-year students. 79% are 20 years old or
younger. Regarding their English proficiency, the
majority are B2 (42.5%) or B1 (27.1%).

The study was carried out in seven related
degrees so as to achieve a sample as representative
as possible. The inclusion criterion that gives
homogeneity to the sample is that all the
participants have a minimum B1 level of English
according to the Common European Framework
of Reference for Languages (CEFR). To guarantee
that this criterion was met, an initial language
proficiency test was administered. Non-probability
sampling was used, as the poster activity was
mandatory in the continuous evaluation of both the
Physics and English modules.

The post sample included 346 participants, with
a similar distribution by degrees (53.7% pre and
46.3% post). In order to guarantee homogeneity in
the pre and post samples, an independent sample

Electrical

Digtal & MMTec. 10.2% Electronic
19.7% 1.7%
Mechanical
16.4%
Industrial
design
7.2%
Aerospace
7.2%
Product DD
37.6%

Revista Digital de Investigacion en Docencia Universitaria 2022, 16(2) 5



Martin Marchante, B., Cerezo Herrero, E.

analysis approach was chosen, since it was not
possible to match the data from both surveys per
student in the comparative analysis due to the
lack of a single format for recording the names of
the courses.

Instruments and data analysis
To answer the research questions, data were
obtained through two ad hoc questionnaires
using the Google Forms tool and also through
a specific questionnaire focused on eight
cross-curricular competences, which had to be
answered in a Word document as part of the
final activity for the project. To guarantee the
reliability of the questionnaires, the judgment
of experts (Escobar-Pérez & Cuervo-Martinez,
2008) was used as pilot pre-tests and post-test,
carried out with 35 volunteer respondents, since
no previously validated questionnaire was found
to address the research questions outlined here.
As a result, the initial 30 items were reduced to
25 in the pre-questionnaire and to 26 in the post-
questionnaire, and the wording of someitemswas
modified to make them more understandable. In
the questionnaires, of a mixed nature (Dérnyei,
2007), two parts were distinguished: one in
which eight questions on demographic data such
as age, sex, course, and degree were included,
and another part which included 17 (pre) and 18
(post) closed response polytomous items, since
they allow a faster descriptive statistical analysis,
and other Likert scale items to measure attitudes.
The items of the questionnaire
selected according to the topics proposed in
the specialised bibliography and the research
questions. The descriptive analysis provides
the most relevant statistics for all the variables
collected in the form: absolute and relative
frequencies, since they are all evaluations on a
categorical or ordinal scale. For the numerous
questions of degree of agreement, a descriptive
one with means, standard deviations, range,
and median will also be presented, which will
facilitate the comparison between different
items. The inferential analysis aims to check
the homogeneity of the pre and post samples,
both in profile variables and in degree variables
according to different statements, as well as to

were

analyse possible differences by degree.

Pearson’s Chi2 test will be used to evaluate the
homogeneity of the two samples (pre and post)
in the different profile variables: nationality,
sex, age, English proficiency, current degree,
number of hours spent on the internet. For
high proportion of low expected frequencies,
Fisher's exact test has been used. The non-
parametric Mann-Whitney (MW) test will be
used to determine whether the distribution of
responses to common (or comparable) items
in both questionnaires is similar or not. This
is the case of many of the questions that are
answered on a scale of 1-7 degree of agreement.
The Chi2 test and the Kruskal-Wallis (KW) non-
parametric test will also be used to determine
if there are differences in the distribution of
responses obtained according to the university
degree being studied. Bonferroni-adjusted post-
hoc contrasts for the Chi2 and K-W tests were
necessary for the interpretation of the results.
Effect size estimators such as Cramer's V for
categorical variables and Cohen’s d and Kendall’s
W for continuous variables will accompany the
test results for their correct interpretation. The
criteria for the classification of the magnitude of
the effect will be as follows:

e Cohen’sd:small (d=0.2-04), medium (d= 0.5-

0.8) and large (d= greater than 0.8)

. Kramer’s V: 0.00-0.09 insignificant, 0.10-0.29

low, 0.30-0.49 medium and from 0.50 high

. Kendall's W: <0.20 poor, 0.21-0.40 weak, 0.41-

0.60 moderate, 0.61-0.8 good, 0.81-1 very
good

To estimate a population proportion from the
sample of 402 undergraduate students, there is a
maximum error of 3.1% for p=q =50 (worst possible
case), 95% confidence and assumed population
of size N = 664 (number of enrolled students).
Under the same conditions as above, and for the
346 respondents to the post questionnaire, the
maximum error is 3.6%. The level of significance
used in the analysis has been 5% (0. = 0.05).

Procedure

The experience was distributed over 10 weeks
within the second semester of 2020-21. During
the first four sessions, the students were given
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the guidelines to follow, as well as the tools to
use. Each professor included the specific delivery
dates of the required tasks through the intranet
(PoliformaT). The tasks consisted in:

a) Reflecting on the notion of “teamwork”.

b) Choosing a topic and searching for
information on the Internet.

c) Deciding on the title of the project and
poster, distributing roles among the
members of each team.

d) Uploading the summaries of their project
to the “Forum” (PoliformaT) after the
lecturer’'s consent, collaborative writing
of comments and peer feedback.

e) Writing the text of the poster using
automated and taking
screenshots of the errors to be revised by
the teacher.

f) Designing the poster with an APP of the
students ‘choice.

g) Delivering the poster through PoliformarT.

h) Printing and public exhibition of the
academic posters in the school hall to
emulate a congress poster session.

The participants were provided with an
informed consent prior to participating in
the study®. They were asked to voluntarily
self-complete a questionnaire before and
after the educational intervention. In the pre-
questionnaire, the participants answered a
series of questions related to the expectations
generated by the project, while in the post-
questionnaire they gave their opinion on the
fulfilment of the project and reported their global
assessment. Finally, the participants were asked
to answer a third short questionnaire focused on
the acquisition of cross-curricular competences.

correctors

3 The participants were informed that the results of the
study would be used for research purposes, that anonymity
would be guaranteed at all times and that participating in
this survey would not pose any academic difficulties for
them.

Results and discussion

Due to space limitations, only the most relevant
results will be presented. First, the results
corresponding to the pre-questionnaire will be
shown. Second, the results corresponding to the
post-questionnaire and the comparison between
both questionnaires will be displayed, and
finally, the answers to the questionnaire on cross-
curricular competences will be presented.

Pre-questionnaire

The students’ expectations regarding the
improvement in general aspects by means of a
poster presentation can be observed in tables
1 and 2. Teamwork and synthesis capacity are
considered the skills that can be improved
the most by means of a poster presentation.
Additionally, research skills also receive a high
rating in terms of expectations, which may
indicate that participants associate posters with
the field of investigation rather than education.
These main strengths are tantamount to the
results obtained in other studies (Garcia-Manso,
2019; Herrera et al. 2017, Salcines-Talledo &
Gonzalez-Fernandez, 2019). On the opposite
side are communicative skills, to which the
participants do not attribute such high rating
values. Only 83% of the participants from
aerospace engineering express their interest in
enhancing these skills. This perspective runs
counter to previous research, which highlights
the potential of academic posters for such a
purpose (De La Cruz-Vargas, 2016; Garcia-Manso,
2019; Moreno & Garcia, 2017). Overall, both
management skills and self-confidence do not
score high either, with the latter accounting for
only 32%, being thus the least rated skill of all
the skills featured. A battery of statistical tests
was carried out to evaluate possible differences
according to university degree: (Table 1)

Some significant differences can be found
in some of the issues raised (p<0.05). However,
the indices for the effect size indicate that the
differences found are not of very high magnitude
(V<0.3), so the relationships are not very intense
and the dependence between factors is weak. For
the interpretation, see Table 2.
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Table 1

Skills that will improve in general according to degree: Chi2 test results

Chi2 (p-value) V de Cramer
Teamwork skills 17.463 (.008**) 0.208
Synthesis skills 4.467 (.615) 0.105
Research skills 14.953 (.021*) 0.193
Pointing out the most important ideas 6.108 (.411) 0.123
Public speaking skills 32.215 (<.001***) 0.283
Understanding of the subject 13.990 (.030%*) 0.187
Communicative skills 16.772 (.010%) 0.204
Management skills 8.439 (.208) 0.145
Critical thinking skills 4467 (.614) 0.105
Self-confidence 32.826 (<.001***) 0.286
Note. * p <0.05; ** p <0.01; *** p <0.001
Table 2
Skills that will improve, in general, according to degree
University degree
X . X X Digital and
Electrical Electronic Mechanical Aerospace Product DD Industrial i .
Total . Multimedia
Eng. Eng. Eng. Eng. Eng. Design Eng.
Tech.
N % N % N % N % N % N % N % N %
Total 401 100,0 41 100,0 7 100,0 66 100,0 29 1000 150 100,0 29 100,0 79 100,0
Teamwork skills 341 85,0 34 82,9 5 71,4 56 84,8 28 96,6 129 86,0 18 62,1 71 89,9
Synthesis skills 302 75,3 30 73,2 4 571 48 72,7 24 82,8 119 79,3 20 69,0 57 72,2
Research skills 298 74,3 29 70,7 6 85,7 52 78,8 27 93,1 109 72,7 15 51,7 60 75,9
Pointing out the
most important 248 61,8 22 53,7 4 571 44 66,7 22 75,9 90 60,0 15 51,7 51 64,6
ideas
Public speaking
il 247 61,6 33 80,5 4 571 48 72,7 21 72,4 67 44,7 20 69,0 54 68,4
skills
Understanding
. 247 61,6 26 63,4 1 14,3 32 48,5 18 62,1 99 66,0 21 72,4 50 63,3
of the subject
Communicative
ills 243 60,6 26 63,4 3 429 45 68,2 24 82,8 77 51,3 15 51,7 53 671
ski
Management
Kill 185 46,1 19 46,3 1 14,3 27 409 19 65,5 72 48,0 13 44,8 34 43,0
skills
Critical thinking
il 150 374 15 36,6 1 14,3 24 36,4 11 379 52 34,7 11 379 36 45,6
skills
Self-confidence 129 32,2 19 46,3 2 28,6 31 47,0 7 24,1 27 18,0 7 24,1 36 45,6
Revista Digital de Investigacion en Docencia Universitaria 2022, 16(2) 8
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Figure 2

Degree of agreement with specific expectations about the project

It can be fun

Good way to show my knowledge of the subject

Good way to show my general knowledge

Creating and presenting it makes me nervous

t motivates me to learn this subject

1 enjoy collaborating with other students

Working together with them can make me learn more about ...
Working togetherwith them can make me learn more ...
1 prefer to work in a team rather than alone

1t wi ll improve mydigital competence

1t wi ll make me feel part of the learning community

Good way to get to know my colleagues better

49 —
49 —
49
45 ——
5 ——
55 ——
5.5 —

54 —

Mean +de

Aerospace students are the ones who expect
the greatest degree of improvement from the
project. Based on the post-hoc contrasts by pairs
with Bonferroni adjustment, those in electrical
and mechanics expect to improve mainly their
abilitytospeakinpublicandgainself-confidence.
Those from product DD and industrial design
see less potential: the former in public speaking
and self-confidence, the latter in teamwork,
researching and pointing out important ideas.
On the other hand, management, critical
thinking, and self-confidence are skills students
do not believe that they will be able to develop
too greatly, since they are the three least scored.
Product DD engineering and industrial design
engineering are the specialities with the lowest
expectations in this regard. It is striking, as well,
that the lowest scores fall on understanding of
the subject, management, and critical thinking
skill by electrical engineering.

The rest of the items in the questionnaire (Q12,
Q13, Q14, Q17,Q18, Q19, Q20, Q21, Q22, Q23, Q24 and
Q25) correspond to other dimensions on which
the project can have a positive impact. They were
answered in terms of degree of agreement with a
specific statement on a scale of 1-totally disagree

to 7- totally agree. Figure 2 represents mean
values of the recorded scores:

Kendall's concordance coefficient (W) yields
a value of 0.394 with a p-value of 0.000, so there
is significant agreement between the scores of
the interviewees for the 12 items with a weak
magnitude of said agreement (W oscillates
between O and 1).

The general degree of agreement can be labelled
as moderate (1-2-3 low; 4-5 moderate; 6-7 high).
The averages range between 4.5 and 5.5, falling
thus within the “agree” category. Yet, it is worth
noting that in certain items related to teamwork
(greater learning, more pleasantness, and more
personal relationships with colleagues), opinions
are around 5.5 (between “agree” and “strongly
agree”). These results concur with previous studies
that have highlighted the skills of teamwork as
a way to enhance productivity in the workplace
(Bailey et al., 2001) and the capacity to work as part
of a multidisciplinary team (Herrera et al., 2017).
It is also noticeable that the participants agree on
the fact that working on a project and presenting
it by means of a poster will be fun, a good way to
demonstrate their knowledge of the subject in
question as well as their general knowledge.
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Table 3

Degree of agreement with expectations according to degree (Kruskal-Wallis test results)

p-value d de Cohen (Ic95%)

Q12. It can be fun

Q13. Good way to show my knowledge of the subject
Q14. Good way to show my general knowledge

Q17. Creating and presenting it makes me nervous
Q18. It motivates me to learn this subject

Q19. I enjoy collaborating with other students

Q20. Working together with them can make me learn
more about the subject

Q21. Working together with them can make me learn
more contents of the subject

Q22.1prefer to work in a team rather than alone
Q23. It will improve my digital competence
Q24. It will make me feel part of the learning community

Q25. Good way to get to know my colleagues better

<.001*** Aerospace vs. Electronics: 1.47 (0.30,2.63)
<.001*** Product DD vs. Industrial Design: 1.22 (0.64,1.78)

<.001*** Product DD vs. Industrial design: 1.12 (0.55,1.70)

.003** Mechanical vs. Aerospace: 0.84 (0.17,1.50)
.003** Aerospace vs. Electronics: 1.42 (0.16,2.68)
.002** Aerospace vs. Electronics: 1.68 (0.42,2.93)
060 e
Y
378 e

<.001*** Aerospace vs. Other: 0.73 (0.09,1.37)
<.001*** Product DD vs. Electronics: 1.87 (0.63,3.10)

.002* Aerospace vs. Electronics: 1.96 (0.71,3.20)

Note.* p <0.05; ** p <0.01; *** p <0.001

Among the ratios of Cohen's d values, it
is worth mentioning, for example, that for
Q12 aerospace engineers have more fun than
electronic engineers (effect size d:1.47 high) or
for Q17, mechanical engineers get more nervous
than aerospace engineers (d:0.84, size high).

As can be seen in Table 3, there are many
differences depending on the engineering
degree being studied. For instance, regarding
“satisfaction”, aerospace engineers are the most
satisfied.Soarethe DD product students, although
there are specific cases with little agreement. On
the contrary, those of industrial design seem more
dissatisfied. We concede this is perhaps due to the
students’ profile corresponding to each speciality,
or their future professional opportunities.
However, it seems that the differences are minor
in some respects related to “teamwork”.

Bearing the above results in mind, it could be
stated that teamwork is the skill that engineering
students would most expect to develop through

the development of an academic poster in a
small group.

Post-questionnaire

Two thirds of the participants express their total
satisfaction with the task carried out, as shown in
Figure 3.

There are no significant differences in the level
of satisfaction according to the degree of origin
(p = 0.672, Chi2 test).

Regarding question 18 (In general, creating
an academic poster will help me improve my...),
their prior perceptions have been confirmed
after the educational experience. The skills that
they claim have been improved by creating an
academic poster tally with those identified in the
pre-questionnaire: teamwork, research skills and
synthesising information (see Figure 4).

A battery of statistical tests was carried out
to evaluate possible differences according to
engineering degree: (Table 4)
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Figure 3
Are students satisfied with the collaborative creation of the academic poster?

No
@ No 1.4%

Yes, alittle
33.8%

© Si, un poco

@ Sitotalmente

Yes, absolutely
64.8%

Figure 4
Skills generally improved by creating a poster

Teamwork 67.6
Investigate

Understanding of the subject 60.4
Synthesize information
Communication competence

Point out more important ideas

Management
Public speaking
Self confidence
Critical thinking
i i i
75% 100%
Table 4
Skills that have improved in general according to degree (Chi2 test results)
Chi2 (p-value) V de Cramer
Teamwork 21.434 (.006**) 0.249
Synthesis skill 7100 (.383) 0.143
Research 15.695 (.021*) 0.213
Point out more important ideas 13.464 (.055) 0.204
Public speaking 62.059 (<.001***) 0.424
Understanding of the subject 15.025 (.024%) 0.208
Communicative skills 15.559 (.023*) 0.212
Management 13.536 (.056) 0.205
Critical thinking 4.705 (.767) 0.117
Self-confidence 14.554 (.036%) 0.205

Note. * p <0.05; ** p <0.01; *** p <0.001
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Some statistically significant differences can
be found in some of the issues raised (p<0.05).
However, the effect size indices indicate that the
differences found are not of very high magnitude
(V<0.3) except for public speaking in which the
effect size is medium. It is the product design
and development engineers who have least
developed the ability to speak in public whilst
aerospace engineers have developed it the most.

For the interpretation, see Table 5.

Aerospace students are those who recognise
the greatest degree of improvement after
presenting the project. Based on the post-hoc
tests by pairs with Bonferroni adjustment, those
from electrical engineering have strengthened

their communication skills, but they are also
those who have learned the least from teamwork,
research skills or understanding of the subject.
The DD product degree presents quite low
percentagesin aspectsrelated to public speaking.

In items 15 and 16, students were asked which
typeofvisualaid theypreferred, either traditional
presentations (PowerPoint, etc.) or the academic
poster. It is noteworthy that the sample (Figure 5)
is almost symmetrically distributed between the
two options.

Participants were further questioned about
the reasons for their choice. The following figure
shows the results that present the greatest
differences between traditional presentations and

Table 5
Skills that have improved in general according to degree

DEGREE
Eng. Eng. Digital
Eng. Eng. Eng. Eng. g g . g
Total . A ) Product Industrial Tech.
Electrical Electronical Mechanical Aerospace A ) .
D.D design Multimedia
N % N % N % N % N % N % N % N %
Total 346 1000 17 1000 5 1000 57 1000 26 1000 128 1000 32 1000 71 1000
Teamwork skills 234 676 9 529 2 400 35 614 24 923 80 625 25 781 55 775
Research skills 225 650 9 529 5 1000 43 754 20 769 70 547 21 656 51 718
Understanding of
) 209 604 7 41,2 3 600 35 614 21 808 67 523 20 625 51 718
the subject
Ability to Synthesis
il 197 569 9 529 2 400 31 544 20 769 67 523 19 594 42 592
SK1l1s
Communicative
il 190 549 11 647 1 20,0 31 544 21 808 60 469 19 594 43 606
SK1I11S
Point out the most
importantideason 163 471 7 41,2 3 600 19 333 15 577 56 438 13 406 43 606
the topic
Managementskills 169 465 9 529 2 400 21 368 14 538 65 508 7 219 36 507
Public speaking
il 159 460 10 588 1 200 35 614 23 885 28 219 19 594 36 507
SK1l1s
Self confidence 119 344 8 471 1 200 25 439 11 423 29 227 13 406 27 380
Critical thinking
il 113 327 6 353 1 20,0 15 263 8 308 43 336 8 250 27 380
SK111s
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Figure 5

Preference for traditional presentation or poster presentation

NA
15.3%

Poster
43.6%

Traditional
41.0%

Figure 6

Traditional oral presentations vs. poster presentations: strengths and weaknesses

Visual and easy to explain
Entertaining, motivating
Interactive, engage the listener
Dynamic

Different, innovative

Stress control

More synthetic, overview
Familiar

You learn more

Informative, details

20.8
13.1

254
18
13.1
16.8
Traditional
10.7 @ Poster
14.9
\ i i i i i i
0 5% 10% 15% 20% 25% 30%
% de respondientes

presentations with the aid of an academic poster.
The Chi2 value of 177.769 (p<0.0001) and the
high value of Cramer’s V of 0.787 (p-value 0.000)
indicate a strong relationship between the
reasons for choosing one type of presentation
or another. Post-hoc tests with Bonferroni
adjustment for pairwise comparison indicate
that the oral presentation with a poster is chosen
above all because it is more visual, enjoyable and
synthetic than the traditional presentation.
Those represented are the most named
attributesasawholeand for which the differences
are also significant. The participants uphold the

view that traditional presentations are more
visual and easier to explain, as they include
both visual material and slides. They also allow
participants in the presentation to follow the
script determined by the slideshow. Although, as
Garcia-Manso (2019) argues, posters also combine
visual material and text, the participants concede
that a PowerPoint presentation facilitates,
according to them, anxiety control by the
speaker, as they feel more self-confident. Students
underscore that they prefer it, precisely, because
they are not good at oral presentations. They
seem to be further acquainted with PowerPoint
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presentations because it is the resource that they
use most in their presentations. Additionally, the
possibility of including much more information,
as well as wvarious resources (videos, audios,
photographs, etc.) that facilitate explanation and
learning are highly valued.

On the other hand, poster presentations seem
to be much more entertaining, attractive, and
motivating for both the speaker and the audience.
It implies a greater degree of interaction with
the listener and enhances communication skills,
better capturing thus the listener’s attention. It
is a more dynamic type of presentation, which
is preferred for its novelty. It is different and

Table 6
Homogeneity of the pre- and post-wave samples

innovative. Those who prefer it stress that it is
ideal because it can summarise the key ideas
and give a more global vision of the subject
in gquestion. According to the respondents, it
facilitates learning by being more personal and
concentrating on the important points.

Comparison of pre-questionnaire and
post-questionnaire

As already mentioned, the comparison
between the two waves is consistent if both are
homogeneous in profile variables. As shown in
Table 6, our sample presents a high degree of
homogeneity and there is no relevant bias.

Statistical (p-value)

Nationality 0.285 (.532)

Sex 0.313 (.576)

Age 0.160 (.923)

Level of English 0.330(.567)

Current grade 173

Weekly hours on the internet .881

Nota. Chi2 test and Mann-Whitney test results
*p <0.05; ** p <0.01; *** p <0.001
Table 7
Areas of improvement after project
WAVE
Total PRE POST Chi2 vde
(p-valor) Cramer
N % N % N %

Total 746 100.0% 401 100.0% 345 100.0%
Teamwork skills 575 77.1% 341 85.0% 234 67.8% 30.927 (0,000) 0.203
Research skills 523 70.1% 298 74.3% 225 65.2% 7.322(0,007) 0.099
Synthesis skills 499 66.9% 302 75.3% 197 57.1% 27.700 (0,000) 0.192
Understanding of the subject 456 61.1% 247 61.6% 209 60.6% 0.084 (0,772) 0.011
Communicative skills 433 58.0% 243 60.6% 190 55.1% 2.336 (0,126) 0.056
Pointing out the most important ideas 411 55.1% 248 61.8% 163 47.2% 15.972 (0,000) 0.146
Public speaking skills 405 54.3% 247 61.6% 158 45.8% 18.645 (0,000) 0.158
Management skills 346 46.4% 185 46.1% 161 46.7% 0.020 (0,889 0.005
Critical thinking skills 263 35.3% 150 37.4% 113 32.8% 1.767 (0,184) 0.049
Self-confidence 248 33.2% 129 32.2% 119 34.5% 0.445 (0,505) 0.024
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There are five skills whose scores differ
between pre and post (p-values <0.05). The
discrepancies between the incidences of each
wave are insignificant (V<0.10) for Research
skills, while for Teamwork skills, Synthesis skills,
pointing out ideas and public speaking skills the
discrepancies between waves are low (V between
0.10-0.29).

Expectations regarding general issues such
as teamwork, the synthesis of information,
ability to research, public speaking and the
highlighting of key ideas were very high, but
after the completion of the project the same
issues received lower ratings (Table 7). However,
for the rest of the issues such as understanding,
communication, management, self-confidence,
and critical thinking, the expectations have been

Figure 7
Cross-curricular competences results

fulfilled. Regarding enjoyment, demonstration
of knowledge, teamwork, stress control, etc.,
the degree of agreement with the expectations
formulated, in terms of statements, was moderate.

Cross-curricular competence
questionnaire

The number of respondents varies (between
92 and 101) depending on the question, which
for a total of 267 enrolled students represents a
maximum sampling error in the range 7.7-8.3%.
All medians have a value of 3, that is, a medium-
high degree of acquisition. In terms of means,
homogeneity is also absolute, with values
ranging from 29 to 3.2. The following graph
summarizes the results and allows a comparison
of all the competences evaluated.
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The results are, once again, consistent with those
obtained through the previous questionnaires.
Within a high level of appraisals, teamwork
stands out. On the contrary, comprehension
and integration are the lowest scored, together
with effective oral and written communication,
but within a great general level and with slight
differences between skills. However, these data
make us think about the possible causes. A
significant group of students (102) were unable to
give their oral presentations in person due to the
COVID-19 pandemic restrictions, which required
their presentations to be done through virtual
means. Without a doubt, this circumstance
has constituted a major shortcoming in the
investigation. We concede that this fact may have
influenced their responses and consequently the
results may have been misrepresented. This could
be the case of some cross-curricular competences
such as effective oraland written communication,
which might have been underrated.

Engineering students are required to develop
a series of cross-curricular competences upon
completionoftheiruniversitystudies,afact which
has even been supported by ABET (Shumann,
et al., 2005). The Universitat Politécnica de
Valéncia, conscious of the importance of these
competences, supports their teaching and
learning and implements innovation projects
in order to improve the quality of education.
Within this context, the work at hand explored
the academic poster potential as a pedagogical
resource for the promotion of cross-curricular
competences in engineering undergraduate
students.

Based onour findings, we can conclude that the
participants’ expectations about the CTPOSTIC
project were very high on general issues such as
teamwork, synthesising information, ability to
research, public speaking and the highlighting of
key ideas in a research project or a presentation,
although final assimilation rates are significantly
lower. As for the rest of the their
expectations were fulfilled. Regarding more
specific issues, the degree of agreement with the
expectations formulated, in terms of statements,
was moderate and this has been confirmed
after the completion of the project. As regards

issues,

comparable aspects,
detected.

On the other hand, students equally prefer
traditional and poster-based presentation
formats. Thestrengthsof theposterare,according
to the respondents, enjoyment, potential
to interact with the audience, dynamism,
ability to synthesise information, and keeping
attention, which would favour the assimilation
of key concepts and ideas. On the contrary, the
participants report that more stress control and
oral skills are required when presenting a poster,
since it is not possible to rely on a script or to
extend the information as much as can be done
through other types of visual formats such as
PowerPoint or other similar resources.

From the analysis of the self-assessment
questionnaire of cross-curricular competences,
it is concluded that the degree of acquisition
has been high, without great differences among
engineering specialties. Yet, the result obtained
in relation to communicative competence has
been lower than we expected. For this reason,
the next step to advance in the project will be to
carry out improvement actions during the next
academic year. A limitation of this study is that,
since the participants were university students
from Valencia (Spain), the results cannot be
generalised to other geographical regions or
universities.

Several shortcomings need to be
acknowledged. First of all, no quality control
protocols have been used to manage the dataset.
Likewise, our data are based on the students’
own perspective on the use of the academic
poster by means of a questionnaire. However,
the questionnaire or self-report is one of the best
possible approaches for the type of study that we
present here.

Secondly, in order to reduce the effect of the
social desirability interference, anonymity was
guaranteed to the participants by means of
the informed consent. In addition, the use of a
computer to complete the questionnaires makes
the process more impersonal and increases the
degree of neutrality so that the interference of
social desirability can be reduced. However, other
data collection instruments would be required

no changes have been
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to triangulate the results and eliminate possible
interference with students’ pre-conceived ideas
or other similar experiences that could slightly
affect the findings.

Finally, no control group has been used so that
the results gathered could be compared against
the backdrop of more traditional methodologies.

Allinall, theresults of this study support future
decision-making regarding the implementation
of the academic poster as an alternative
to traditional formats for presentations in
engineering education. Drawn from the results,
we can state that the use of academic posters can
be an asset to enhance academic performance, as
well as facilitate the promotion of cross-curricular
competences.
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