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FUTURE-PROOF TEACHING FOR ENGINEERS

Lidija Beko'

ABSTRACT

This paper proposes an inclusive framework for future-proof teaching in engineering education,
integrating language development, creativity, and student empowerment. As engineering stu-
dents prepare for global, multilingual, and interdisciplinary careers, the need to embed English
language learning and flexible pedagogy into technical education has become essential. The
model is structured around four guiding principles: Start with a smile, Start with a small bite,
Start with power, and Start with art. Each principle reflects a key dimension of learner-cen-
tred instruction: emotional readiness, scaffolded input, autonomy, creative engagement, and
critical reading and thinking, i.e. meaning-driven learning. Drawing on research in language
acquisition and arts integration, the paper illustrates how educators can transform traditional
lecture-based approaches into dynamic environments where students feel safe to experiment, col-
laborate, and take ownership of their growth. Content and language integrated learning (CLIL)
strategies are blended with technology-based techniques to enhance both linguistic and technical
competence. This model prepares engineering students not only to master disciplinary content
but to communicate confidently, think creatively, and adapt to future professional challenges.
The approach also redefines the educator’s role as a designer of experiences that support the full
development of learners, especially in linguistically diverse classrooms.

KEYWORDS: engineering education, language learning, creativity, student empowerment,
CLIL, inclusive pedagogy

JEZICKO INZENJERSKO OBRAZOVANJE
SPREMNO ZA BUDUCNOST

SAZETAK

Ponudeni rad predlaze okvir za nastavu geoloskih inZenjera koja, integrisuci razvoj jezika,
kreativnost i tehnicko osnaZivanje studenata, ispunjava inkluzivne elemente potrebne za
buducnost. S obzirom da se studenti inZenjerstva pripremaju za globalne, visejezicne i inter-
disciplinarne karijere, potreba da se ucenja engleskog jezika i fleksibilne pedagogije implemen-
tira u tehnicko obrazovanje postaje neophodan uslov ucenja. Model je strukturiran oko Cetiri
vodeca principa: Pocnite sa osmehom, Pocnite sa malim zalogajem, Pocnite sa snagom i Pocnite
sa umetnoscéu. Svaki princip odraZava kljucnu dimenziju nastave usmerene na studenta: emo-
cionalnu spremnost, postepeni unos, autonomiju, kreativno angazovanje i kriticko citanje i
razmislianje, tj. ucenje vodeno smislom. Oslanjajuci se na istraZivanja u oblasti usvajanja jezika
i integracije umetnosti, rad ilustruje kako edukatori mogu transformisati tradicionalne pristupe
zasnovane na predavanjima u dinamicna okruZenja u kojima se studenti ose¢aju bezbedno da
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eksperimentisu, saraduju i preuzmu odgovornost za svoj razvoj. Strategije ucenja integrisanog
sadrZaja i jezika (CLIL) kombinuju se sa tehnikama zasnovanim na tehnologiji kako bi se po-
boljsala i jezicka i tehnicka kompetencija. Ovaj model priprema studente inZenjerstva ne samo
da savladaju disciplinarni sadrZaj, ve¢ i da komuniciraju samouvereno, kreativno razmisljaju
i prilagodavaju se buducéim profesionalnim izazovima. Ovaj pristup takode redefinise ulogu
edukatora kao kreatora iskustava koja potsticu potpuni razvoj studenta, posebno u jezicki raz-
novrsnim ucionicama ili situacijama.

KLJUCNE RECL inZenjersko obrazovanje, ucenje jezika, kreativnost, osnaZivanje studenata,
CLIL, inkluzivna pedagogija

INTRODUCTION

Engineering education in the 21st century demands more than technical excellence. To
truly prepare students for the dynamic, global, and interdisciplinary world they will enter,
educators must adopt teaching practices that foster adaptability, resilience, empathy, and
communication. English language learning plays a central role in this mission—not only as
a tool for international communication, but as a gateway to academic success, professional
development, and personal growth. Yet many traditional engineering programs continue
to rely on rigid, lecture-centered instruction that neither supports diverse learning styles
nor encourages linguistic and creative development.

This paper introduces a holistic, human-centered model for future-proof teaching for
engineers, grounded in five interrelated principles: Start with a Smile, Start with a Small
Bite, Start with Power, Start with Art. These ideas are not isolated pedagogical tips but foun-
dational shifts in mindset—toward teaching that nurture the whole student.

Start with a Smile sets the emotional tone for learning. A warm, encouraging environ-
ment reduces anxiety, builds trust, and opens the door to risk-taking and language exper-
imentation—key ingredients for successful language acquisition (Krashen, 1982). Smiling
communicates approachability and respect, reinforcing a classroom culture where students
feel safe to speak, try, and even fail as part of the learning process.

Start with a Small Bite emphasizes the importance of manageable, scaffolded input—
especially vital for students learning in a second language. When educators break down
complex tasks into accessible steps and build gradually toward mastery, learners gain the
confidence and clarity they need to engage fully. This is particularly effective for Content
and Language Integrated Learning (CLIL), where integrating technical content with lin-
guistic development requires intentional pacing and thoughtful design. CLIL (Content and
Language Integrated Learning) is a contemporary method of language education that com-
bines subject learning with language development. It takes a dual-focus approach, using
both the first language (L1) and one or more additional languages to help learners achieve
specific goals in both content understanding and language proficiency (Maljers et al., 2007;
Marsh et al., 2009; Coyle et al., 2010; Mehisto et al., 2008; and Ruiz de Zarobe et al., 2010).

CLIL as a modern-day approach of language learning is conceptualized is a dual-fo-
cused teaching and learning approach in which the L1 (first language) and an additional
language or two are used for promoting both content mastery and language acquisition to
pre-defined levels.

Start with Power shifts the classroom dynamic from teacher-centered control to learner
empowerment. By giving students a voice in decision-making, promoting choice, and valu-
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ing their perspectives, educators foster a sense of ownership and motivation. For English
learners, this empowerment is especially crucial—it encourages them to see themselves not
just as students, but as capable, autonomous communicators (Cummins, 2000).

Start with Art champions creativity and emotional expression as vital elements in both
language and engineering education. Including music, storytelling, visual media, and per-
sonal expression not only reduces stress and enhances memory but also cultivates inter-
personal connection and joy in learning (Eisner, 2002; Robinson, 2011). Creativity makes
language learning richer, more personal, and more human.

Together, these principles create a roadmap for future-proof teaching—one that pre-
pares engineering students not only to master content, but to connect, collaborate, inno-
vate, and thrive in an uncertain world. When learning is emotionally supportive, cogni-
tively accessible, empowering, and creative, students are more likely to take responsibility
for their learning and become the adaptable, communicative professionals the world needs.

START WITH A SMILE

Human beings, much like other social species, are inherently communal; we organize
ourselves into families, teams, associations, and networks to cultivate connection and co-
operation. This deeply embedded social inclination is not merely an evolutionary trait—it
is a critical component of how we teach and learn. In the context of language education
and broader learning 6environments, affective dimensions play a pivotal role in shaping
student engagement and achievement. Krashen's (1982) Affective Filter Hypothesis empha-
sizes that emotional variables—such as anxiety, motivation, self-confidence, and class-
room atmosphere—can significantly influence a learner’s capacity to absorb and process
new language input. As he notes, “When the filter is up, it impedes language acquisition;
when it is down, it facilitates it” (Krashen, 1982, p. 31). This insight underscores the im-
portance of cultivating a classroom climate that is emotionally safe, socially inclusive, and
intellectually inviting.

One of the simplest yet most powerful ways educators can begin this process is by smil-
ing—long before the seasonal obligations of December—and by demonstrating authentic
warmth and curiosity about their students as individuals. Establishing a sense of commu-
nity begins with small acts: learning students’ names quickly, using them frequently, and fa-
cilitating activities that allow students to learn each other’s names as well. Such gestures are
not merely pedagogical formalities; they are foundational to fostering what Palmer (1998)
calls “relational trust”—the deep belief that the classroom is a place where each student is
seen, valued, and respected. When students feel emotionally secure and socially connect-
ed, they are far more likely to take academic risks, engage collaboratively, and persist in
the face of challenge (Zins et al., 2004). Instructors, particularly in higher education where
classrooms can be large and impersonal, must be intentional about creating environments
where affective barriers are minimized. A smile, then, is not just a courtesy—it is a peda-
gogical intervention with cognitive, emotional, and social implications. As hooks (1994)
reminds us, “The classroom remains the most radical space of possibility in the academy;’
and it is through small, humanizing gestures that this possibility begins to take root.
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START WITH A SMALL BITE

The phrase “Start with a Small Bite” underscores the significance of incremental learn-
ing—beginning with manageable portions of knowledge to ensure comprehensive under-
standing. In the realm of English language acquisition for geology engineering students,
this approach is particularly pertinent. Engineering education aims to equip graduates with
not only technical expertise but also a diverse skill set and a professional attitude. Howev-
er, traditional “one-size-fits-all” lecture-centred methodologies often overlook individual
learning preferences, potentially hindering student engagement and progress.

Recognizing and accommodating diverse learning styles is essential. For instance, in-
tegrating collaborative learning strategies can significantly enhance student engagement
and understanding. Peer-Led Team Learning (PLTL), a model where students who have
excelled in a course lead small groups in problem-solving sessions, has shown positive
outcomes in various disciplines, including engineering. Studies indicate that PLTL can
lead to improved student attitudes and performance by fostering a collaborative learning
environment (Tien et al., 2002).

Furthermore, the incorporation of Information and Communication Technologies
(ICT) into the learning process supports a more gradual and holistic development of stu-
dents. Tools like Google Drive facilitate collaborative activities, allowing students to work
together in real time and enhancing communication skills (Wichadee, 2017). Similarly,
flipped classroom models, where students engage with content outside of class and apply
knowledge during interactive sessions, have proven effective in promoting active learning
and student engagement (Gilboy et al., 2015).

The strategic use of gamification and digital tools can further support student learning.
Research has shown that gamified instruction increases student motivation and partici-
pation, creating a more engaging and effective learning environment (Koivisto & Hamari,
2019).

By adopting these pedagogical strategies—acknowledging diverse learning styles, fos-
tering collaboration, integrating ICT, and utilizing gamification—educators can create a
more inclusive and effective learning environment. This approach ensures that all students,
regardless of their initial proficiency, can develop the necessary language skills and profes-
sional competencies to succeed in their engineering careers.

START WITH POWER

The concept of “Start with Power” highlights the vital role of autonomy and personal
agency in education. While “power” can suggest dominance, in this context, it reflects the
positive pursuit of self-improvement—developing the knowledge, skills, and confidence
that enable individuals to lead purposeful lives, achieve meaningful goals, and enhance
their self-worth. William Glasser (1998) identified power as a basic human need, one that,
when fulfilled through learning, fosters intrinsic motivation and personal responsibility.
Education that recognizes and nurtures this drive for mastery and self-determination can
transform learners into active participants in their development.

Meeting the need for power means designing instruction that empowers students
through relevance, voice, and competence. Engineering students often perceive language
learning as disconnected from their technical fields, which can reduce motivation. To
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counter this, instruction should integrate discipline-specific content—such as technical
vocabulary, reading engineering case studies, and writing diverse reports—into the En-
glish curriculum (Basturkmen, 2010). This relevance gives students a sense of purpose
and control over their learning, as they see immediate applications of language in their
future careers.

Empowerment also involves giving students a voice in their learning. Encouraging
feedback, involving them in co-creating behavioural norms, and incorporating their pro-
fessional interests into classroom activities boosts engagement (Cook-Sather, 2006). Teach-
ing should be differentiated to accommodate diverse learning preferences using brain-
based strategies (Jensen, 2008), structured cooperative learning (Johnson, Johnson &
Smith, 2014), and multimodal materials (videos, simulations, technical podcasts). These
approaches help all students—including those less confident in English—develop linguistic
competence in a supportive, low-anxiety environment.

Assessment plays a critical role in this empowerment process. Traditional one-shot
testing can discourage learners who are still developing both content and language skills.
Instead, authentic assessment—such as project-based presentations, collaborative prob-
lem-solving tasks, and portfolios—offers meaningful ways to demonstrate learning (Brown,
2004). Allowing students multiple opportunities to revise and improve their work, rather
than assigning failing grades, cultivates a growth mindset (Dweck, 2006) and reinforces
the idea that persistence and effort lead to success.

Regarding CLIL and teaching English to engineers should not be about control, cor-
rection, and conformity. It should be about enabling future professionals to communicate
confidently in global contexts, work effectively in multilingual teams, and present their
ideas with clarity and conviction. Meeting their intrinsic need for power means helping
them take charge of their own learning—and their future.

Reading plays a fundamental role in learning and developing critical thinking skills.
However, in our fast-moving digital era, many students have moved away from the habit
of reading deeply and thoughtfully. The growing preference for quick, surface-level con-
tent—like social media updates and short videos—can greatly impact students’ ability to
engage with complex concepts and think critically.

Critical reading involves more than just understanding the text. When students engage
in this kind of reading, they are actively interacting with ideas, not passively absorbing in-
formation. Additionally, when reading is motivated by curiosity and self-growth, students
are more likely to engage deeply with the material. This type of reading often leads to new
perspectives and intellectual development. Rather than reading simply to pass an exam or
complete a required assignment, students who read out of genuine curiosity are more likely
to encounter a diversity of ideas, which can challenge their preconceptions and simulate
more sophisticated thinking. Encouraging students to read outside the prescribed sylla-
bus is a great way to foster curiosity. Books, articles, and essays on various topics — from
philosophy to history to science — can help them expand their worldview, stimulate their
imagination, and nurture independent thought. Ultimately, the best way to inspire a life-
long love of reading is to connect it to the pleasure of discovery. When students realize that
reading isn’t just a means to an academic end, but a way to discover new ideas, perspec-
tives, and solutions to problems, they will be more likely to read critically on their own.

45



Zbornik radova

This passion for reading can translate into a more thoughtful, reflective, and intellectually
curious approach to life.

When it comes to acquiring academic English, research suggests that learners typically
need between four and seven years in an English-speaking environment to reach a level
of proficiency suitable for academic success (Hakuta et al., 2000; Cummins, 2000). In the
face of having to teach complex academic content to students who are still developing their
English skills, teachers may be tempted to simplify tasks or reduce their cognitive demands.
However, Cummins (2007) cautions that this well-intentioned approach can unintention-
ally limit students” opportunities for both language and content learning. If tasks are made
too simple, learners may remain in a limited educational environment that does not chal-
lenge them enough to promote real progress. To address this, high-quality instructional
materials that highlight the structure and use of academic language can serve as valuable
scaffolding. Such resources not only support students but also assist subject teachers—who
may not always feel equipped to address the linguistic demands of their discipline, making
the academic language of their field more accessible.

START WITH ART

Start with Art champions’ creativity not as an optional enrichment but as a vital com-
ponent of future-proof education, especially in engineering contexts where innovation and
complex problem-solving are core professional demands. Creativity reduces stress, fosters
emotional resilience, and enhances relational learning. As Eisner (2002) argues, “the arts
provide the kinds of experiences that require imagination, exploration, and expression—
skills essential in all fields, including science and engineering” When educators incorporate
artistic elements such as music, visual media, storytelling, or digital creation, they not only
enrich the learning experience but also model creative risk-taking. Teachers cannot authen-
tically encourage creativity unless they too embark on this adventure—crafting dynamic,
responsive lessons that value aesthetics, curiosity, and experimentation (Robinson, 2011).

Incorporating artistic expression—through sketching geological forms, composing re-
flective journals, or analyzing the aesthetics of natural structures—makes learning more
personal and memorable. The integration of artistic modalities into STEM has been sup-
ported by the STEAM movement (Science, Technology, Engineering, Arts, Mathemat-
ics), which shows that such fusion enhances student engagement and cognitive flexibility
(Yakman & Lee, 2012). Furthermore, creativity supports the development of social-emo-
tional competencies. Collaborative art-based tasks build relationships, while emotionally
expressive assignments increase empathy and self-regulation (Winner, Goldstein, & Vin-
cent-Lancrin, 2013).

In engineering education, where pressure and abstraction can hinder expressive learn-
ing, art opens space for students to be brave, make meaning, and connect more deeply to
their studies. When students experience learning environments where risk-taking and
emotional expression are welcomed, they are more likely to behave responsibly and engage
authentically. Start with Art thus becomes a strategy to unlock the human potential in our
future engineers—to nurture learners who not only master knowledge but who also care,
imagine, and lead.
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Integrating creative activities into English language teaching for geology students sup-
ports not only language development but also essential cognitive and professional growth.
Encouraging learners to think creatively fosters the kind of flexible and open-minded en-
gagement that is crucial for both scientific inquiry and personal development. Creative
thinking involves generating multiple possibilities, exploring alternative interpretations,
and sharing diverse viewpoint skills that align closely with the problem-solving nature of
geological work.

One effective way to promote such thinking is through the Visible Thinking approach,
a method developed by Project Zero at Harvard. This research-based framework empha-
sizes making students’ thought processes explicit as they engage with subject matter. It
is grounded in the belief that learning stems from thinking, that thinking is inseparable
from content, and that it does not unfold in a strictly linear fashion (Ritchhart et al., 2011).

In the context of engineering education, Visible Thinking serves a dual purpose: it
enhances understanding of complex concepts (such as geological processes or scientific
vocabulary in English) and nurtures critical and creative thinking habits. These include
curiosity, interpretation, thoughtful questioning, reasoning with evidence, forming con-
clusions, and metacognition—all of which are valuable in scientific discourse and inter-
national communication.

Incorporating visual, both artistic and scientific prompts in English classes can activate
diverse dispositions and deepen students’ engagement with both language and art content.
By making thinking visible, future geologists are better equipped not only to articulate
their knowledge in English but also to approach their field with a more inquisitive and
innovative mindset.

CONCLUSION

As we look ahead to an increasingly complex, interconnected, and rapidly changing
world, the role of engineering education must evolve accordingly. Technical skills alone is
no longer sufficient. The engineers of tomorrow must be communicative, creative, and col-
laborative, capable of navigating diverse cultures, uncertain futures, and multidisciplinary
challenges. The model proposed in this paper—anchored in the principles Start with a
Smile, Start with a Small Bite, Start with Power, Start with Art—offers a human-centered
framework for building such capacities in students.

These principles are not just strategies; they are philosophical commitments. They call
on educators to design emotionally supportive, cognitively accessible, empowering, and
expressive learning environments. Start with a Smile reminds us that affective safety is a
prerequisite for risk-taking and growth. Start with a Small Bite reinforces the power of
clarity, scaffolding, and personalization in enabling learning across linguistic and cognitive
divides. Start with Power centers student agency, engagement, and meaningful connection
between language learning and professional identity. Start with Art reclaims imagination
and emotional expression as central to technical education, deepening both understand-
ing and motivation.

By embracing this holistic approach, educators empower future engineers to be more
than competent technicians—they become thoughtful communicators, adaptive learners,
and empathetic global citizens. This transformation does not require abandoning rigor;
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rather, it demands reimagining rigor as something that also includes joy, humanity, and
imagination. The classroom, as bell hooks reminds us, is a space of radical possibility. Fu-
ture-proofing engineering education begins with the courage to humanize it.
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