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DEVELOPING SCIENTIFIC COMMUNICATION SKILLS
THROUGH A STEAM LENS: FROM TECHNICAL
TERMINOLOGY TO ENGINEERING STARTUP PITCH

The transformative potential of STEAM education — understood as the
deliberate integration of the Arts as a communicative and creative bridge
between the technical disciplines of Science, Technology, Engineering, and
Mathematics — has gained substantial scholarly currency in recent years.
Within the context of Ukrainian technical higher education, this potential
assumes a particular urgency. Energy engineering students at technical
universities are trained to a high level of disciplinary competence in
thermodynamics, power systems, renewable energy technologies, and
associated quantitative fields; yet the transition from technical mastery to
effective scientific communication, particularly in English, remains a persistent
and insufficiently addressed gap. The ability to present technical innovations
clearly, persuasively, and accurately — whether in a conference paper, a
technology demonstration, or an investor-facing startup pitch — is not a
supplementary ornament to engineering expertise but an increasingly decisive
determinant of professional impact in the globalised innovation economy.

This paper proposes a structured pedagogical trajectory, grounded in the
STEAM framework, that takes energy engineering students from the level of
disciplinary terminology — the foundational lexical and conceptual building
blocks of technical communication — through to the full multimodal genre
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competence required for an engineering startup pitch in English. The trajectory
is genre-based and task-oriented, proceeding through authentic communicative
scenarios of increasing rhetorical complexity and audience diversity. The Arts
component — English language, discourse, rhetoric, and multimodal design — is
not treated as a supplementary module but as a constitutive dimension of
STEAM learning that activates, contextualises, and communicates the products
of the technical disciplines.

Three major strands of academic literature form the basis of this
argument. Sun and Zhong (2024), in a systematic review of STREAM
education published [1] in the Journal of Engineering Education, demonstrated
that the integration of reading and writing with STEM/STEAM curricula
substantially deepens students' cognitive engagement with technical content
whilst simultaneously developing the communicative scaffolding that
transforms disciplinary knowledge into transmissible, genre-appropriate
discourse. Giron-Garcia and Fortanet-Gomez (2023), publishing in English for
Specific Purposes, showed [2] that multimodal science dissemination videos
constitute highly effective ESP teaching resources in higher education,
providing authentic models of the rhetorical, visual, and vocal strategies
through which technical experts communicate complex content to non-
specialist audiences — precisely the communicative challenge that startup
pitching involves. Fortanet-Gomez and Edo-Marza (2022), in Porta
Linguarum, proposed and tested a multimodal genre-based approach [3] to
teaching product pitches in the ESP classroom, demonstrating that when
students are guided through the structural and semiotic conventions of the pitch
genre, their ability to construct persuasive, linguistically precise, and visually
coherent product presentations improves significantly.

The pedagogical framework proposed here unfolds across three
interlocking stages. The first stage — terminological grounding — addresses
the lexical architecture of energy engineering discourse in English: the
technical vocabulary of electrical power systems, solar and wind energy
conversion, smart grid technologies, and energy storage, alongside the
academic and professional register in which these concepts are typically
deployed. This stage is not mere vocabulary instruction; it is disciplinary
enculturation through language. Students must not only know the terms but
understand their collocational behaviour, their contextual presuppositions,
and their different semantic loadings across genres — from the precision of
the technical specification to the accessibility requirements of a public-facing
product description.
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The second stage — genre scaffolding — introduces students to the
specific communicative formats through which energy engineering
knowledge circulates professionally: the technical abstract, the conference
poster presentation, the project proposal, and the technology demonstration
talk. Each genre makes distinct rhetorical demands — the abstract requires
dense information packaging and strategic lexical choice; the poster
integrates verbal and visual semiotic modes under severe space constraints;
the technology demonstration requires the management of audience
attention, the translation of quantitative data into accessible narrative, and the
coordination of speech with visual support. Genre instruction is conducted
through the analysis of authentic exemplars, collaborative reconstruction
tasks, and progressively independent production, following the pedagogical
model supported by Fortanet-Gomez and Edo-Marza.

The third and culminating stage — the engineering startup pitch —
integrates and extends the competencies developed in preceding stages,
demanding that students synthesise technical credibility, rhetorical
persuasion, multimodal design competence, and English language precision
within a tightly constrained and high-stakes communicative event. The pitch
is, generically, the site where STEAM integration is most fully realised: S,
T, E, and M supply the content and credibility of the technical solution; A —
the English language, its rhetoric, its discourse structuring, its visual and
vocal dimensions — supplies the communicative form through which that
solution is made legible, compelling, and investable to an external audience.
In the energy sector, where the transition to renewable and distributed energy
technologies [4] requires not only engineering innovation but public and
investor engagement, this communicative competence is of demonstrable
professional significance.

The integration of English-language scientific communication training
within STEAM-framed energy engineering education addresses a genuine and
consequential gap in current Ukrainian technical university curricula. The
pedagogical trajectory from term to pitch — grounded in genre-based ESP
pedagogy and informed by the scholarly evidence reviewed — offers a
structured, evidence-based pathway for developing the communicative
competencies that contemporary energy engineers require. Ukrainian technical
universities [5] should recognise this trajectory as a curricular priority,
allocating dedicated instructional time and assessment mechanisms to the
development of English-language scientific communication within
engineering degree programmes. The STEAM framework, by positioning the
Arts not as a decorative supplement but as a constitutive and enabling
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dimension of technical education, provides the conceptual foundation for this
integration to be pursued systematically and sustainably.
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THEORETICAL AND METHODOLOGICAL ASPECTS OF SOFT
SKILLS FORMATION IN THE PROCESS OF TEACHING
ENGLISH IN HIGHER EDUCATION

In the context of contemporary educational transformations and
European integration processes, increasing attention is being paid to the
development of soft skills as an essential component of professional training
in higher education. It is widely acknowledged that modern specialists are
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