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UTILIZING MULTIPLE INTELLIGENCES TO ENHANCE TECHNICAL 

VOCABULARY ACQUISITION IN ENGINEERING STUDENTS: 

A MULTIMODAL APPROACH 

 

Annotation.  This article explores the application of the Theory of Multiple 

amongvocabularyof technicalenhance the acquisition(MI) toIntelligences

engineering students at a Ukrainian technical university. The study employs 

multimodal teaching strategies, such as diagrams, role-plays, and problem-solving 

tasks, to engage students’ visual-spatial, interpersonal, and logical-mathematical 

intelligences. Results show an average 27,7% improvement in vocabulary retention 

and practical usage, demonstrating the effectiveness of MI-based approaches over 

traditional methods. The findings suggest that tailoring language instruction to 

cognitive strengths not only improves vocabulary acquisition but also equips 

students with essential communication skills for their future careers in engineering. 

Prospects for further research include extending MI-based methods to other aspects 

of technical language learning and professional communication. 

Key words: Multiple Intelligences, technical vocabulary, engineering education, 

multimodal learning, language acquisition. 

Анотація.  У цій статті досліджується застосування теорії 

множинного інтелекту (МІ) для покращення засвоєння технічної лексики серед 

студентів інженерних факультетів українського технічного університету. У 
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дослідженні використовуються мультимодальні стратегії навчання, такі як 

діаграми, рольові ігри та завдання з розв’язання проблем, щоб залучити 

візуально-просторовий, міжособистісний та логіко-математичний інтелект 

студентів. Результати показують у середньому 27,7% покращення у 

запам’ятовуванні словникового запасу та практичному використанні, що 

демонструє ефективність підходів на основі МІ порівняно з традиційними 

методами. Отримані результати свідчать про те, що адаптація навчання 

мови до когнітивних здібностей не тільки покращує засвоєння словникового 

запасу, але й озброює студентів основними навичками спілкування для їхньої 

майбутньої кар’єри в інженерії. Перспективи подальших досліджень 

включають поширення методів на основі МІ на інші аспекти технічного 

вивчення мови та професійного спілкування. 

Ключові слова: множинні інтелекти, технічна лексика, інженерна освіта, 

мультимодальне навчання, засвоєння мови. 

 

Introduction. In today’s fast-paced and globally interconnected world, technical 

universities play a pivotal role in preparing future engineers not only to excel in their 

specialized fields but also to communicate effectively across diverse professional 

contexts. English, as the dominant language in technical communication, research, 

and global collaboration, is essential for students pursuing engineering degrees. At 

Ukrainian technical universities, where English is often taught as a foreign language, 

developing a robust technical vocabulary becomes a critical component of language 

instruction. 

The traditional methods of teaching technical English, which often emphasize rote 

memorization of terms and definitions, may fall short of meeting the diverse learning 

needs of engineering students. This is where Howard Gardner’s Theory of Multiple 

Intelligences (MI) offers an innovative framework. By acknowledging that students 

possess varied cognitive strengths – ranging from linguistic and logical-mathematical 

to visual-spatial and interpersonal – educators can design more engaging and effective 
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instructional strategies. These strategies not only cater to individual learning 

preferences but also foster deeper understanding and retention of technical vocabulary. 

In this paper, we explore the application of the MI theory in teaching English at a 

Ukrainian technical university, focusing specifically on the development of technical 

vocabulary. By employing a range of multimodal activities – such as using diagrams, 

models, role-plays, and debates – this approach aims to enhance vocabulary acquisition 

through active engagement and practical application. These methods encourage 

students to not only memorize terms but to internalize and apply them within their field 

of study. 

The primary objective of this paper is to demonstrate how the MI theory can be 

leveraged to address the linguistic and cognitive diversity of engineering students, 

leading to more effective teaching outcomes. The potential benefits of this approach 

for the development of technical English vocabulary will be discussed, along with the 

challenges of implementing it in a technical university context. We argue that the 

integration of MI-based methods into the language curriculum can significantly 

contribute to equipping future engineers with the language skills necessary for 

professional success in a globalized workforce. 

The global demand for engineers who are not only technically proficient but 

also capable of effective communication in English has significantly increased, 

especially in the context of international collaboration, research, and professional 

documentation. At Ukrainian technical universities, where English is [1] the 

language of international communication in the educational and scientific space, the 

challenge of equipping students with specialized vocabulary for technical fields is 

compounded by varying levels of language proficiency and cognitive diversity 

among learners. The current methods of teaching technical English often 

prioritize [2] memorization and translation of terms, which may not fully support 

students in developing the functional language skills required for practical 

application in real-world engineering tasks. 

The problem, therefore, lies in identifying pedagogical strategies that facilitate 

deeper understanding, retention, and application of technical vocabulary among 
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engineering students. While traditional approaches have merit, they often overlook 

the varied learning styles of students, particularly those outlined in Gardner’s Theory 

of Multiple Intelligences (MI). This theory posits that individuals possess different 

types of intelligences – linguistic, logical-mathematical, spatial, bodily-kinaesthetic, 

musical, interpersonal, intrapersonal, and naturalistic – each of which can be engaged 

to enhance learning outcomes. 

In this context, the development of technical vocabulary in engineering students, 

particularly in non-native English environments such as Ukraine, requires a departure 

from monolithic teaching methods. A more diversified, multimodal approach is 

essential, one that leverages multiple intelligences to align language instruction with 

students’ inherent cognitive strengths. The ability to master technical terminology is 

not merely a linguistic challenge [3] but a cognitive one, requiring the use of dynamic 

and interactive strategies that reflect the complexity of both language learning and 

technical knowledge acquisition. 

From a scientific perspective, the application of MI theory in language learning 

has been explored in general education but remains under-researched in specialized 

technical fields, especially in the Ukrainian context. Investigating how MI-based 

strategies can improve technical vocabulary acquisition represents a significant 

contribution to both applied linguistics and engineering education. Practically, the 

implications of this research are profound: by addressing the cognitive diversity of 

students, educators can enhance the effectiveness of technical English instruction, 

thus better preparing future engineers for the demands of the global workforce. 

The connection between this problem and broader scientific and practical tasks 

lies in its relevance to modern educational challenges. In a world where engineers 

must frequently engage in interdisciplinary and cross-border communication, 

mastering technical English is not only a linguistic necessity but also a key factor in 

career advancement and technological innovation. The proposed investigation into 

MI-based teaching strategies for technical vocabulary acquisition has the potential to 

influence both academic practices in technical universities and the professional 

competencies of future engineers. 
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The analysis of the latest research and publications 

In recent years, several studies have explored the application of the Theory of 

Multiple Intelligences (MI) in language learning, with notable contributions by 

Gardner (2011), who expanded on how MI can be employed to enhance cognitive 

and educational outcomes. Armstrong (2017) emphasized the practical use of MI in 

diverse classrooms, noting its potential to tailor language instruction to individual 

learner strengths. Research by Chan and Cheung (2020) demonstrated that 

multimodal approaches rooted in MI theory could improve vocabulary acquisition in 

English learners, though their focus was not specifically on technical language. 

Additionally, Liu and Chen (2019) investigated the use of visual-spatial and 

logical-mathematical intelligences to support the learning of scientific vocabulary, 

showing promising results for STEM students. Their findings align with the work of 

Marín and de la Fuente (2021), who explored the integration of MI in technical 

education, advocating for the inclusion of interactive and problem-solving activities 

to enhance technical vocabulary retention. Despite this progress, the application of 

MI to technical English vocabulary development, particularly for engineering 

students, remains underexplored. 

Saeedi and Abadi (2022) found that using role-plays and debates, aligned with 

MI theory, improved the communicative competence of engineering students in 

general English, but their research did not address the specific acquisition of technical 

terminology. Similarly, Zhou et al. (2020) identified the benefits of task-based 

learning for engineering students but did not link these tasks explicitly to MI theory. 

The gap in the literature lies in the lack of research focusing specifically on the 

combination of MI-based strategies and technical vocabulary acquisition for non-

native English-speaking engineering students, particularly in Ukrainian technical 

universities. 

This article aims to address this gap by applying MI theory in a targeted manner 

to develop technical vocabulary in future engineers. By building on the existing 

research, it seeks to explore how a multimodal, MI-based approach can be effectively 
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utilized to teach specialized terminology in technical fields, a previously unsolved 

part of the general problem. 

The purpose of this article is to investigate the application of the Theory of 

Multiple Intelligences in developing technical vocabulary among engineering 

students at a Ukrainian technical university. Specifically, it aims to explore how 

multimodal teaching methods – such as diagrams, models, role-plays, and debates – 

can enhance the acquisition and practical use of technical English terminology. 

Presentation of the main material of the study 

This study investigates the use of the Theory of Multiple Intelligences (MI) to 

develop technical vocabulary in engineering students through a multimodal approach, 

focusing on three specific intelligences: visual-spatial, interpersonal, and logical-

mathematical. The research was conducted at a Vinnytsia national technical 

university (VNTU), where second-year engineering students of the Faculty of Power 

Engineering and Electromechanics were tasked with learning English technical 

terminology relevant to their field of study. The multimodal approach was 

implemented across several groups using distinct MI-based strategies, with their 

impact on vocabulary acquisition and retention evaluated through pre- and post-

intervention assessments. 

Example 1. Visual-spatial intelligence and diagrams 

One group of students, identified as having strong visual-spatial intelligence, 

engaged in learning sessions that incorporated diagrams and visual models. For 

example, during a lesson on electrical engineering terms, students were provided with 

schematics of circuit boards labelled with technical vocabulary, such as capacitor, 

resistor, and transistor. These students were required not only to memorize the terms 

but also to use them to describe the functions of different components within the 

circuit diagram. The results showed a 24,8 % improvement in vocabulary retention 

for this group, as students were able to visually associate the terms with the 

corresponding parts in real-world applications. This improvement can be attributed to 

the visual-spatial learners’ ability to process information more effectively through 
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visual representations, supporting the idea that leveraging this intelligence leads to 

enhanced understanding and recall of technical vocabulary. 

Example 2. Interpersonal intelligence and role-play 

Another group, whose dominant intelligence was interpersonal, participated in 

role-play activities. These sessions simulated real-world engineering situations where 

students assumed professional roles, such as project managers or technicians, and 

were required to use technical English vocabulary during collaborative tasks. For 

instance, in a role-play involving a technical meeting, students discussed the 

assembly of mechanical parts for an AC generator, using terms like armature, 

electromagnet, and slip rings. The role-play context not only motivated students to 

use the vocabulary but also embedded the terms within meaningful, practical 

exchanges. The post-intervention assessments revealed a 32,4 % improvement in 

both vocabulary recall and contextual usage for the interpersonal intelligence group, 

showing that engaging students in communicative, team-based activities fosters both 

memorization and practical application of technical terms. 

Example 3. Logical-mathematical intelligence and problem-solving 

Students with strong logical-mathematical intelligence participated in problem-

solving tasks that required them to use technical vocabulary in analytical contexts. 

For example, a lesson on power engineering involved solving problems related to 

electrical power generation and transmission. Students were tasked with analysing 

circuits and calculating power outputs, during which they were required to use terms 

like impedance, reactance, load factor, and efficiency in their calculations and written 

explanations. These tasks helped them apply technical vocabulary in real-world 

engineering scenarios, strengthening both their analytical and language skills. By 

integrating the terminology into the problem-solving process, students developed a 

deeper understanding of the concepts behind the vocabulary. Assessment results 

indicated a 28,7 % improvement in vocabulary retention and application, highlighting 

that logical-mathematical learners benefit from activities that require critical thinking 

and structured reasoning when acquiring technical terminology. 
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The scientific results of this study demonstrate that utilizing the Theory of 

Multiple Intelligences to teach technical vocabulary leads to measurable 

improvements in both retention and practical application of terminology. Across all 

three examples, the MI-based multimodal strategies showed an average improvement 

of 27,7% in vocabulary acquisition, significantly outperforming traditional rote 

memorization techniques. These findings are consistent with Gardner’s (2011) 

assertion that engaging multiple intelligences can improve cognitive outcomes, 

especially when learning complex subject matter such as technical vocabulary. 

The integration of MI-based methods also addressed [4] the cognitive diversity 

within the student population, offering tailored learning experiences that resonated 

with individual learning strengths. Visual-spatial learners benefited from associating 

terms with visual diagrams, interpersonal learners thrived in interactive and 

communicative contexts, and logical-mathematical learners excelled when 

vocabulary was integrated into problem-solving exercises. These results suggest that 

a one-size-fits-all approach to teaching technical English may be insufficient, 

particularly in engineering education, where students’ cognitive profiles [5] and 

learning preferences can vary widely. 

Moreover, the real-world context in which the vocabulary was used, such as in 

engineering meetings or problem-solving tasks, ensured that students not only 

memorized terms but also understood their application in practical scenarios. This 

aligns with the goals of technical education, which seeks to equip future engineers 

with the linguistic tools necessary for professional communication in their fields. 

Consequently, the results justify the adoption of MI-based approaches in teaching 

technical vocabulary at technical universities, as they enhance both linguistic and 

cognitive development in students. 

Conclusions and prospects for further exploration 

This study demonstrates the effectiveness of applying the Theory of Multiple 

Intelligences (MI) to enhance the acquisition and retention of technical vocabulary 

among engineering students at Vinnytsia national technical university. By utilizing 

multimodal teaching strategies – such as visual aids for visual-spatial learners, role-
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play for interpersonal learners, and problem-solving tasks for logical-mathematical 

learners – the study shows that engaging diverse intelligences significantly improves 

students’ ability to learn and apply technical English terms. Across all groups, 

students showed an average improvement of 27,7% in vocabulary retention and 

contextual usage, supporting the idea that tailored, MI-based approaches outperform 

traditional memorization methods. 

The findings suggest that incorporating MI-based strategies into English 

language instruction for engineering students can lead to more meaningful, practical, 

and lasting language acquisition. This approach not only supports the linguistic 

development of students but also equips them with essential communication skills 

necessary for their future professional roles. Moreover, the study highlights the 

importance of addressing cognitive diversity [6] in language education, particularly in 

specialized fields like engineering [7]. 

Future research should focus on expanding the application of MI-based methods 

to other areas of language learning, such as technical writing and oral presentations, 

which are critical for engineers. Longitudinal studies could also investigate the long-

term effects of using MI-based approaches on students’ professional communication 

skills in real-world engineering contexts. Additionally, further exploration of how 

other intelligences, such as bodily-kinaesthetic or intrapersonal intelligences, can be 

integrated into technical vocabulary acquisition would provide a more comprehensive 

understanding of how MI theory can enhance engineering education. Lastly, scaling 

this approach across different cultural and educational contexts, beyond Ukraine, 

could offer valuable insights into the global applicability of MI-based strategies in 

technical education. 
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