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Abstract

This study deals with 4" year ENSAM (Ecole Nationale Supérieure
d’Arts et Métiers, Meknes, Morocco) engineering students who are studying
English for engineering through Project-Based Learning (PBL). It attempts to
describe how PBL helps develop students’ transversal skills, namely critical
thinking skills, interpersonal skills, and media and information literacy skills.
The importance of such skills is reflected in the success of the learning process
as well as the academic achievement of the targeted students. In addition,
these skills get more importance when engineering students seek effective
employability and successful integration in the job market. A field study has
been carried out among 240 students who have responded to a close-ended
questionnaire for a quantitative research in addition to a qualitative analysis of
such numerical results. The analyzed findings reveal an overall positive
response to the integration of PBL in the English class, stressing that this form
of contextualized learning has helped the respondents develop the three sets
of transversal skills above. General conclusions are presented and highlighted
for other similar investigations.
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1. Introduction:

This paper aims at highlighting the role that Project-Based Learning
(henceforth PBL) at ENSAM plays in the students’ learning process and
outcome. For a background, in recent years, there has been a considerable shift
in higher education from a focus on lecturing and rote supply of knowledge to
students to a more active learner-centered approach stressing independent
knowledge management and skills development. Putting students at the center
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of the teaching/learning process, recent educational research suggests
scaffolding students in higher education to autonomously meet the roles
expected from them in the different authentic situations, in which they need to
mobilize ever-changing knowledge and skills for appropriate use and effective
contribution. This goal illustrates in part why the 21% century skills have been
regularly inserted and tightly respected in schools of higher education, in order
to prepare students for the requirements of modern education. These skills are
usually narrowed down to communication, collaboration, critical thinking,
creativity, digital literacy, leadership, and productivity. These concepts
slightly vary from researcher to researcher, but they generally lie at the heart
of what a 21% century learner should possess to thrive while interacting with
the local and global environments. 21% century learners constantly veer
towards a skill-based, cross-curricular and trans-disciplinary learning that
fosters collaborative learning and reflective thinking. Collaborative learning
in turn entails a personalization of the ways where content is dealt with and
which can better cater for the differences and styles of learners. Viewing
education from these lenses can encourage a learning/teaching experience that
is firmly founded on the principles of some effective theories of learning such
as cognitivism, social constructivism (Piaget, 1955), experientialism,
discovery learning (Tuovinen & Sweller, 1999), and connectivism (Siemens,
2005). These perspectives seek to take learners a step further from the mere
memorization of content to a zone of proximal development where learning is
effectively realized, skills are successfully mobilized, and creativity is
constantly maximized (Daniels, 2005). To adopt these valuable theories
informing our class practice, PBL has been adopted.

2. The Conceptual Framework:

This section explains in brief the three sets of transversal skills under
study: Critical thinking skills, interpersonal skills, media and literacy skills.
Critical thinking is, as synthesized in Shayakhmetova et al. (2017)’s extensive
theoretical study of the concept, the intellectually disciplined “process of
actively and skillfully conceptualizing, applying, analyzing, synthesizing,
and/or evaluating information gathered from, or generated by, observation,
experience, reflection, reasoning, or communication, as a guide to belief and
action” (p. 230). The process of critical thinking implies a set of cognitive
skills and operations rooted in Bloom (1956)’s taxonomies of the major levels
of cognitive skills: recalling, understanding, applying, analyzing, synthesizing
and evaluating. De Bono (1994) revised Bloom’s classification and introduced
what he labels lateral thinking to the cognitive processes of learners as a higher
order thinking skill. This label refers to creative thinking as a final stage that
learners can reach after evaluating content. Therefore, creative and lateral
thinking for De Bono (1994) are the ultimate stages learners can reach after
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the evaluation stage suggested by Bloom (1956). These tenets underlie the
components of the process of critical thinking. For the second set of soft skills
— interpersonal skills, there has been a consensus among applied linguists that
possessing interpersonal skills refers to having a communicative competence
that implies different sub-competencies, namely grammatical, sociolinguistic,
discourse, and strategic ones (Canale & Swain, 1980). This founding
distinction was preceded by Hymes’s (1972). Students’ interpersonal skills in
this study are assessed to see whether the project-based instruction they take
at the ENSAM engineering school helps them develop these interpersonal
skills in their verbal and nonverbal communication, both inside and outside
class. As regards media and information literacy, which is the third focus of
the study, it refers to learners’ skills and ability to access, identify, manage,
evaluate, and use effectively different types of media and information
technologies inside and outside the classroom. Since media and information
literacy is beneficial in all domains, it “enables learners to master content and
extend their investigations, become more self-directed, and assume greater
control over their own learning” (The Association of College and Research
Libraries, 2000). Not only does the term ‘literacy’ refer to learners’ ability to
use information and media resources, but it also refers to the ability to
critically integrate and evaluate the use of these resources while preparing and
presenting their projects before reflectively reporting on all the project stages
both inside and outside class.

3. Review of the Literature:

Due to their significance in real life situations, a considerable body of
knowledge has been published on the importance of transversal skills, with
which students in higher education should be equipped to appropriately
function in the job market. The present review of literature explores the three
main transversal skills on which the present study is conducted, critical
thinking skills, interpersonal skills, media and information literacy skills.
Concerning the first set of skills, one of the most crucial roles of engineering
schools is to take students beyond the mere remembering of information to a
more effective stage of analyzing information and engaging critically in
creating new alternatives in authentic situations that require a process of
problem solving. Recent studies reveal that critical thinking education has a
positive effect on problem solving skills and self-esteem of students (Azizi et
al., 2018). In addition to self-esteem, there is also a strong link between having
critical thinking skills and being happy in the classroom (Raeisoon, 2017).
Although there is a strong correlation between academic achievement, reading
habits and critical thinking dispositions, it can be claimed that Turkish EFL
learners in higher education, for instance, still do have low levels of critical
thinking, which means they are not able to think critically at a sufficient level
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(Giilten, 2017). Some studies also suggest including a program for the
development of critical thinking education with a recommended metric by
which to measure critical thinking skills in the air force education in the
American context (Stone, 2017). In their day-to-day practice, teachers need to
plan for structured higher-level interactions for questioning to be effective and
critical rather than ask for a recall for data only (Nappi, 2017). Lessons based
on critical thinking together with an appropriate assessment of this capacity
can transform students’ achievements to considerable levels across the
different branches of higher education. Incorporating an explicit critical-
thinking curriculum has resulted in a significant improvement in medical
education sub-domains like deduction, evaluation, and inference after the
completion of the critical-thinking curriculum (Cone et al., 2016). Equally,
systematically designed subject matter instruction on the development of
domain-specific and domain-general critical thinking skills with an implicitly
embedded focus on the targeted critical thinking outcomes as a component of
the domain-specific classroom activities can instigate the development of
critical thinking skills (Tiruneh et al., 2016). Thus, both deductive and
inductive approaches for equipping students with critical thinking skills have
proven effective with noted differences and specificities. Being transversal
skills, critical thinking skills can be mobilized by students as interdisciplinary
life skills from a domain to another, be it language, medicine, engineering, or
other, depending on their future needs.

The present paper also explores the prominence of engineering
students’ interpersonal skills that emanates from their need to appropriately
and effectively communicate in the potential different social settings in the job
market. Since communication skills are considered vital by academic society
and the world of business, engineering graduates need an ever-increasing
interest in these skills to keep up with the current ever-changing states of the
global market. Although students’ attitudes towards the use of communicative
methods in professional English language learning are positive, students still
face difficulties such as those related to these language areas: word formation,
multiple word choice, use of grammatical structures and speech clichés in
dialogue and written speech, in addition to theoretical knowledge and skills on
how to make a good presentation (Toropoviene, 2017). Actually, as regards
the personal, social and emotional profiles in the fields of computer
engineering education, there is a “considerable discrepancy between the level
of competencies evidenced by university degree students and those deemed
necessary by professionals for professional practice [; therefore,] there is a
need to incorporate personal, social and emotional skills into university
programmes” (Pertegal-Felice et al., 2014, p. 1198). When teaching
interpersonal skills in online learning environments, studies have found that
one problem that students face is lack of practice. This is because cognitive
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“understanding of interpersonal skills does not automatically lead to
successful skills execution; for this reason, learners need to practice the newly
acquired skill” (Doo, 2006, p. 264). The notion of practice is at the heart of
experiential learning that helps students apply and use the acquired skills and
information in new situations. Experiential learning is said to be a solution to
this lack of practice that some “ ‘non-professional’ activities like volunteering
can be actively incorporated into students’ learning process, making their
overall experience of higher education more active, enjoyable and relevant for
the development of a wide range of soft skills” (Khasanzyanova, 2017, p. 363).
Knowing that interpersonal skills facilitate engagement, interaction, and
collaboration between students, research “has shown a more immediate
benefit of collaboration, in that this more active form of learning can also
positively influence students’ achievement, persistence, and attitudes about
learning” (Bowen, 2000; Prince, 2004; Springer, Stann, & Donovan, 1999,
Qtd in Drobot, 2017, p. 433). Empirical research provides evidence that taking
part in experiential activities in the form of extracurricular activities develops
interpersonal skills and professional behaviors (Awatif, 2012). The
importance of professional interpersonal communication for engineering
students is also accentuated by research; absence “of ‘real-life target’ for
written communication, such as a letter recipient, makes the task abstract and
the learner confused and de-motivated” which pushes teachers to look for
opportunities for their students to practice professional writing and
interpersonal communication (Orlova & Zeidmane, 2011, p. 523). These
interpersonal skills are considered central assets for life-long learning.
Developing life-long learners necessitates another set of transversal
skills: Media and information technology skills, which is the third axis of focus
in this paper. Information literacy remains an indispensable part of an effective
learner’s profile in the pursuit of knowledge; it involves recognizing when
information is needed and being able to efficiently locate, accurately evaluate,
effectively use, and clearly communicate information in various formats.
Research shows that “technologies are valuable tools in the learning processes
and should enable peer communication, evaluation and exchange thus
collaboration; enhance self-representation and presentation skills” (Petrea,
2015, p. 124) Research also shows that the complementary relationship
between computational thinking and media and information literacy can give
teachers a variety of skills to help students both navigate with a critical
thinking and produce digital content in a creative way (Gretter & Yadav,
2016). Research has identified that there still exists a student need of
appropriate use of media and information tools both at the doctoral and the
undergraduate levels in higher education. Although doctoral students for
instance use information and communication technologies, when “it comes to
relevance and use, the information literacy skills of doctoral students may lack
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depth, particularly in relation to Web search results” (Spezi, 2016, p. 102).
These students who are considered to be far more advanced than
undergraduates still lack some traditional criteria in their search to test the
validity, credibility, and reliability of their web results such as “content
soundness, author name, affiliation, or journal title, [which] are very little used
for Web results” (Ibid). As noted above, in a globalized and hyper-connected
society, research suggests putting critical thinking skills, interpersonal skills,
and media and information literacy skills at the center of interest in modern
higher education. Updated research reveals that these transversal skills are
rewarding assets for learners who will have different profiles in different fields
of interests and job markets, either locally or globally, after graduation.

4. Methodology:

This section provides an analysis of the methodology adopted in the
present article. The issues investigated are rooted in the realities experienced
in the TEFL context and based upon the research findings related to Project-
based instruction and its importance in learning English as a foreign language.
Westwood (2008) believes that PBL represents an approach to student-
centered learning based on the constructivist principles. In other words, this
study features project-based instruction and collaborative learning in the
teaching of English for engineering students, hoping to investigate the impact
of this learning method on three different students’ transversal skills, mainly
critical thinking skills, interpersonal skills, and media and information literacy
skills.

4.1.Quasi-Experimental Design:

This research is undertaken to test the impact of PBL on developing
engineering students’ transversal skills. Having opted primarily for a quasi-
experimental design, four sections of engineering students have been
randomly chosen to participate in the study. It uses the mixed methods, also
referred to as triangulation, which allows the individual researcher to have
freedom of choice when selecting methods, techniques, and procedures of
research to best meet his needs and purposes (Cherryholmes, 1992; Murphy,
1990). As will be described below, in this mixed methods study, both
quantitative and qualitative data are used to investigate the research problem
from different angles. Indeed, Gravetter & Wallnau (2000) state that “mixed
methods studies have some definite strength; since they include both
qualitative and quantitative data, they provide a more complete picture of a
situation than would either type of data by itself” (p. 443). The instruments
and the analytical procedures used to probe the various aspects of the research
questions raised in the study are explained below.
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Two hundred and forty 4™ year students took part in the study. They
participated in the study during the second semester of the 2017/2018
academic year. The participants, 20 to 25 years old, 140 males and 100
females, are from different regions of Morocco, with different linguistic and
communicative abilities as well as social and cultural backgrounds. They are
divided into four sections. They study English for engineering through the
PBL method in which they are made responsible for understanding and
assimilating the content of the assigned course. This method revolves around
projects that promote authentic, collaborative, and autonomous learning
(Thomas, 2000; Curtis, 2002; Solomon 2003).

4.2.Quantitative Measurements

In general, for quantitative measurements, researchers use instruments
that provide a standardized framework in order to limit data collection to
certain predetermined responses or analysis categories (Patton, 1980). In the
present study, it is important to validate the effects of PBL through numerical
evidence in critical thinking, interpersonal, and media and information literacy
skills’ development. In this sense, using quantitative methodologies is
effective in improving reliability of scores gained from instruments (Fraenkel
& Wallen, 2003). It can provide “assessment of validity through a variety of
procedures with reliance on statistical indices, preference for breaking down
complex phenomena into specific parts of analysis, and willingness to
manipulate aspects, situations, or conditions in studying complex phenomena”
(Fraenkel & Wallen, 2003, p. 431). In particular, descriptive statistical
methods are practical to investigate the relationships and patterns of behavior
in terms of numbers. They are used to describe such behavioral patterns,
employ “probabilistic arguments to generalize findings from samples to
population of interest” (Rudestam & Newton, 1992, p.24). A survey is used in
order to investigate the attitude of students toward the effect of using PBL on
the transversal skills under study. Based on the 5-point Likert scale, ranging
from ‘strongly disagree’ to ‘strongly agree’, the survey is administered at the
end of the semester after the course is totally covered. This survey takes the
form of a questionnaire, containing twenty statements that are
comprehensively based on our action research. These statements are assigned
a name and a label and are designed to investigate three major factors in this
questionnaire: F1: Critical thinking skills, F2: interpersonal skills, and F3:
media and information literacy skills. F1 and F2 include 8 statements each
while F3 introduces 4 statements as it is presented in the table below.
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F1: Critical thinking skills

F2: Interpersonal skills

F3: Medial and literacy
skills

S1: Evaluating
presentations helps me
improve my verbal
communication techniques.
S2: Evaluating
presentations helps me
improve my non-verbal
communication techniques.
S3: Evaluating slide
projection helps me master
my slide design standards.
S4: Critically listening to
presentations helps me
assimilate the course
content.

S5: Critically listening to
presentations helps me
receive the presenters’
message in a clear way.
S6: Receiving feedback
from my classmates helps
me improve my
presentational skills.

S7: Receiving feedback
from my teacher helps me
improve my presentational
skills.

S8: Writing the project
report helps me evaluate
my group members’
contribution.

S9: Delivering
presentations helps me
improve my verbal
communication techniques.
S10: Delivering
presentations helps me
improve my non-verbal
communication techniques.
S11: Asking questions
enriches my interpersonal
skills.

S12: Interacting with
classmates boosts my
interpersonal skills.

S13: Collaborating with my
group members to finalize
the project develops my
organizational skills.

S14: Distributing roles
among my group members
to finalize the project
promotes my organizational
skills.

S15: Managing presentation
delivery time improves my
organizational skills.

S16: Intergroup
collaboration in the
classroom favours a better
interpersonal
communication.

S17: Designing
presentation slides helps me
master the slide standards.
S18: Using social networks
in my project development
raises my information
literacy level.

S19: Writing the project
report enriches my
information literacy
background.

S20: Emailing the project
report to the teacher
enriches my information
literacy background.

The analysis of the obtained data contains 209 valid questionnaires
responses, including 4180 points of view, where 1672 points of view are
concerning F1, 1672 points of view are concerning F2, and 836 points of view
are concerning F3. This data is handled by using SPSS.

4.3.Qualitative Data:

The quantitative data collected for the purpose of the study relies on
numerical evidence. They are supported by qualitative data that are essential
to understand the nature of things, referring to their meanings, concepts,
definitions, characteristics, and descriptions. Quality refers to the what, how,
when, and where of a thing. To be more precise, qualitative data deeply brings
about significant information. Indeed, Maxwell (1996) confirms the idea of
the far-reaching and in-depth information, saying that “the strengths of
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qualitative research derive primarily from its inductive approach, its focus on
specific situations or people, and its emphasis on words rather than numbers”
(p.17). The survey used for the purpose of the study will be subjected to a
qualitative analysis that goes beyond the statistical numerical analysis. Indeed,
without the bringing-in of the qualitative analysis, it would be impossible to
understand why students adopt a specific attitudinal statement towards
developing transversal skills, relying only on numerical analysis, count or
measure. This type of analysis stems from our experience as practitioners who
have been involved in teaching the sample students through PBL.

5. The Study

In this section, the results of the study are reported for the issues under
investigation. These results include both the quantitative and qualitative
analyses of the collected data used for the purpose of analyzing the effect of
project-based instruction on engineering students’ development of transversal
skills achievement in English, mainly critical thinking skills, interpersonal
skills, and media and information literacy skills. The findings have confirmed
the claims that PBL has a positive impact on developing these skills. The probe
into the collected data has been encoded and categorized to produce numerical
information that could be generalized to the target population. Therefore, it
was possible to statistically quantify, analyze, and summarize the collected
information in such a way that this article will enable its readers to see what
the data reveal about the target population. As mentioned above, the purpose
of this study is to investigate the role of PBL in improving our respondents’
transversal skills. The survey’s questions were mainly designed to determine
the causal relationship that may exist between PBL and these transversal skills.

5.1.Results and Analysis
From the collected data, results reveal that PBL has an immediate
impact on transversal skills. In fact, the majority of students agree that the
learning process has positively developed their critical thinking, interpersonal,
and media and information literacy skills as can be discovered in the following
graph. More details concerning each of the investigated factors will be
outlined and displayed in the subsequent paragraphs.
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PBL's Impact on Engineering Students Transversal

Skills
1000
800 m Strongly Disagree
600 D
400 isagree
200 ——— F I Neutral
0 - Agree
Critical thinking Interpersonal Media and
Skills Skills Information m Strongly Agree

Literacy Skills

The first investigated factor F1 gives out that the majority of
participants, which is the accumulation of 1114 positive responses out of 1672
points of view, agree with the eight statements that cover critical thinking
skills. Statistically speaking, 44% and 23% respectively agree and strongly
agree with the F1 eight statements as shown in the pie chart below.

F1: Crtitical Thinking Skills

Strongly
Strongly Disagree
Agree 3%
23% \ Disagree

8%

\ Neutral

22%

Agree

44% \

For our participants, evaluating presentations and slide projection,
namely S1, S2, and S3, helps them improve their verbal and nonverbal
communication techniques and their slide design standards. S4 and S5 which
concern the respondents’ critical listening to presentations help them
assimilate the message and improve their presentational skills. S6 and S7,
meaning receiving feedback from classmates and teacher helps improve their
presentational skills. Through writing the project report, S8, they improve
their group members’ contribution. From this result, it has been found out that
critical thinking skills are boosted with PBL as the statistics register the second
high percentage of the collected data. Evaluation, critical listening, reception
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of feedback, and project report writing significantly allow the target students
to achieve progress in their learning.

The second investigated factor F2 communicates very meaningful
results on the interpersonal skills’ eight statements, from S9 to S16. The
statistics reveal that the total number of 1164 positive response out of 1672
registered points of view stress the importance of interpersonal skills. The
highest percentage of 47% and 22% respectively agree and strongly agree with
the eight statements as displayed in the pie chart below.

F2: Interpersonal Skills
Strongly
Strongly Disagree
Agree _— 2%
22% Disagree

6%
___Neutral
23%

Agree

47%

The above numerical results specifically reveal that, delivering
presentations, S9 and S10, helps improve verbal and nonverbal
communication techniques. Other skills such as interacting with classmates,
collaborating with team members, distributing roles among team members,
managing presentation delivery, S11, S12, S13, S14, and S15 respectively, all
help develop organizational skills; whereas, intergroup collaboration in class,
S16, favors better interpersonal communication. These results prove the
respondents’ urgent need for interpersonal skills which make their learning
easier and faster. In fact, this outcome justifies the essence of PBL that is
strictly based on interaction, collaboration, role distribution, and delivery
management. The end product is better communication techniques,
interpersonal skills, organizational skills, and interpersonal communication.

The last investigated factor F3, media and information literacy skills,
in which 4 statements are at stake, exhibits that most respondents, 43% and
14% respectively agree and strongly agree with the statements 17, 18, 19, and
20, namely that designing presentation slides helps master the slide standards,
that using social networks in their project development raises their information
literacy, that writing the project report and emailing the project to the teacher
enrich their information literacy background.
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F3: Media and Information
Literacy Skills

Strongly
Disagree
Strongly — 3%

Agree ~— Disagree
14% 9%
Agree Neutral
43% -~ 31%

N

From these results, it can be stated that PBL reinforces the respondents’
media and information literacy skills, which they need not only in this
language course but also in other content subjects like mathematics and
computer science.

5.2.Implications

The overall result of the present study implies that, with PBL,
transversal skills are more beneficial advantages for ENSAM students who
major in various engineering streams and profiles and target after graduation
very competitive and ever changing job markets either nationally or
internationally. The results of critical thinking skills suggest that the target
students who recognized the importance of evaluating slide design, critically
listening to presentations, and receiving feedback from their audience can
achieve lateral thinking when they write their project report as a creative
approach to their learning. It is their opportunity to reflect on their experience
in a new light. Their positive response also means that they can exploit this
transversal skill in other engineering fields of study depending on their present
and future needs. As to interpersonal skills, the results which evince the
importance of communication, interaction, and collaboration entail that these
engineering students are now engaged in an active form of learning that can
positively affect their academic and professional life-long efforts. The results
concerning media and literacy skills are meaningful in the sense that in this
digital age the participants believe that technologies are indispensable means
in their learning as they lead them to information recognition, location,
evaluation, effective use, and clear communication in different formats. By
implication, their responses asserted that media and information literacy
allows them to effectively communicate with peers, accurately evaluate
information, collaborate with others, and significantly amplify their self-
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representation and presentation skills through the use of technology resources
both inside and outside their language class.

6. Conclusion:

The results obtained in the study have proved that PBL was appreciated
by ENSAM students as implied in the positive feedback that the
questionnaires generated. Using both a qualitative and a qualitative approach
to data, the findings display an overall positive response to the three
transversal skills addressed, critical thinking skills, communication skills,
media and information literacy skills. Thus, these findings can motivate more
teachers, at the national and the global levels, to integrate PBL in their day-to-
day practice, giving up some control over their classes and allowing more
chances for learners to take responsibility of their learning process. Teachers
might need to expand the learning time range that starts in class and extends
to the library, home, other institutions, and digital tools beyond class. In the
present study, learners showed different levels of engagement, social
interaction, contextualized learning, cognitive processes, and use of digital
resources throughout the different cycles of their projects. These are deemed
to be at heart of the learning theories mentioned in the introduction for this
paper: cognitivism, social constructivism, discovery learning, experientialism,
and connectivism. Teams showed high engagement in the task to find ways to
answer the driving questions of their projects. This search for answers can be
said to have enhanced learners’ deep learning through the process of
investigation, comparison, research, data collection, critical reflection, and
utilization of meaningful content anchored in real-life situations with the help
of digital media. The process of inquiry that students were involved in sought
to meet long-term goals that reigned in learners’ minds throughout the entire
semester. This itself changed and perverted the traditional understanding of
the class practice that usually bases on short-term objectives met in class. This
process encouraged what students knew, understood, and did in a continuum
of transfer of language and knowledge to multiple new contexts. This was a
method of inquiry and search for knowledge through experience, permitting
some space for content negotiation and adaptation, then voice and choice
among the members of each team. Students also had enough time to revisit
their projects each moment, evaluate it, and modify it to meet the specificities
of the task and the audience. The use of technology tools facilitated organizing
information and presenting them in more dynamic, visible and interactive
modes. Learners also had a chance to compare their projects to other contents
worldwide on the web then benefit from others’ experiences, which helped in
self-/peer-evaluation and task adjustment. By and large, PBL positively
altered the ENSAM 4™ year engineering students, yet this experience might
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require another study in other different learning environments to compare the
usefulness and effectiveness of teaching through projects.
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