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Abstract

Through multimodal learning, this literature review investigates how engineering graphics is
integrated with art education and drawbacks of straddling disciplinary boundaries. How such
multidisciplinary learning might advantage people in messy real-life situations. At the heart of the
review is synthesis on Key studies: Education that engages multiple senses as well as perspectives-
multimodal learning. By doing so, creativity may be unleashed to flourish, problem-solving skills
honed, and pupils drawn deeper into their subjects than would otherwise be the case. In this way also
student performance will thrive. Of course, these conclusions may already have implications for
educational design by suggesting new paths. The findings underline the relevance of establishing
techniques used by artists in drawing and sculpture to engineering, confuting any suggestion that
creative work is mere window-dressing. They hold out greater certainty than is often imagined that
broad-based really does work. Although the review shows some important findings, it also points to
many areas requiring further research. For example, there is a need to look at long-term impact studies;
another is research about different student groups and practical problems faced by teachers in various
places. Tentative suggestions for future research include making measures that will assess an
interdisciplinary education’s full array of skills, studying new teaching techniques using state-of-the-art
technology and investigating ways to improve teacher training. The review concludes that, while still
under development, the integration of engineering and art through multimodal learning has promising
prospects for enriching education and preparing students better for life in today's world.

Key words: multimodal learning, engineering graphics, art education, interdisciplinary,
creativity.
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HHKEHEPJIIK TPA®UKAHbIH KOPKEMIK BIJTIMMEH
HNHTEI'PAHUAJIAHYBI )KAT JAUBIHAAT'BI MYJIbTUMOJAJIBABI OKBITY

Anoamna
MynbTUMOAB/IBI OKBITY apKbUIBI OYJT 9[€OUETTIK IOy MHXKEHEPIIK TpadHKaHbIH KOPKEMIIK
OUTIMMEH Kajlaili MHTETpalMsUIaHFaHbIH JKOHE TOPTINTIK IIeKapanapibl MIEKTeYIiH KEeMIIUTIKTepiH
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3eprreiini. MyHaai Kericaaibl OKbITY HAaKThl ©MipZeri KUbIH KaFjaijapra Tan OONFaH agaMaapra
KajJai maiga okemyl MyMKIiHAIr OepiireH Makamana kapananasl. IllomynblH HerisiHme Herisri
3epTTEYJIEP/IIH CUHTE31 KATBIP: KOIITETeH Ce3iMIep/Ii, COHAaN-aK MepPCIeKTHBAIAPIbI KAMTUTHIH OiTiM
Oepy - MyJbTUMOIAIBIBI OKbITY. OchUTaiiiia, MIBIFApMalIbUIBIKTBIH ©PKEHEYl, MpoliemManapibl
Iy JaFAbUIAPIH MIBIHIAY XKOHE CTYACHTTEP/IIH 03 MoHIepiHe OacKaia KaparaHaa TePeHIpeK eHyi
MyMKiH. Ocblnaiiiia, CTYACHTTEPIIH YJrepimi e jKakcapaiabpl. OpuHE, Oy TYKBIpbIMIAp JKaHa
JKOJLIapbl YChIHA OTHIPHIN, OuTiM Oepy nu3aiiHbIHA acep €Tyl MyMKiH. HoTmxkenep cypermiiiepin
CypeT caiyla »oHe MYCIHAeYy[e KOJJIaHATBIH OICTEpiH d3ipiey/iH WHKCHEPUSFa KaThICTHUIBIFBIH
Kepceredi, Oyl IIbFapMamibUIBIK JKYMBIC JKaii FaHa Oe3eHHipy JEreH Ke3 KeNreH OonKaMibl
maracTeipagpl. Omap keOiHece KEeH HETI3JIe IIBIHBIMEH JKYMBIC 1CTEHIl JeNn OilaraHHaH J1a YJIKEH
cenimainikke ue. oy keiOip MaHBI3IBI HITIXKETEPII KOPCETKEHIMEH, COHBIMEH KaTap KOCHIMIIA
3epTTeyJep/li KaXET €TETIH KOITereH cajanapabl kKepceTenmi. MpIcalbl, y3aKk Mep3iMial ocep €Ty
3epTTeyJIepiH KapacThIpy KaKET; eKIiHIIICI — OPTYpJIi CTYJCHTTEpP TONTaphl Typajbl 3epPTTEYICD KOHE
OPTYPIIi JKepIepie MyFaTIMACP/IIH aIbIHAA TYPFaH MPAKTHKAIBIK Macesenep. bonamrak 3eprreynepre
apHAJFaH AIJbIH ajla YCBIHBICTApFa IOHAPAIBIK OUTiM Oepy JaFAbUIApBIHBIH TOJBIK CIICKTPIH
Oarayayra MYMKIHIIK OCpeTiH mapaiap/sl a3ipiey, 3aMaHayd TeXHOJIOTUSIIAP/IbI Tk TaJlaHa OTHIPHIIT
OKBITY/IBIH KaHa OJIICTEPIH 3epTTey >KOHE MyFaliMIEepAiH OUTIKTUIINH apTThIPY KOJIAPBIH 3epTTey
kipemi. [1lomy KOpBITEIHIBICKI OOWBIHIIIA, i JIe 93IpJICHY YCTiHAe, MYJIBTUMOIANIBIBI OKBITY apKbLTBI
WHXKEHepHsi MeH eHepAi OipikTipy Oimim Oepyi OalbITy *oHE CTYIEHTTEpl Kasipri oiemuae eMip
CYpyTe JKaKChIpaK JaibIHAay YIIiH NepCIICKTUBATIAPFA HE.

Tyiiin ce3aep: MyJIbTUMOAANBII OKBITY, HHXXEHEPIIK rpaduka, KOPKeMIiK OUTiM, IMOHAPAIbIK
OailylaHbIC, IBIFAPMAIIIBLIBIK.
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MYJIbTUMOJAJIBHOE OBYYEHHUE B KOHTEKCTE UHTEI' PALIUN
UHXEHEPHOU I'PA®UKU U XYJIOKECTBEHHOI'O OBPA3OBAHUA

Annomayusi

B marHOM 0030pe JMTepaTyphl pacCMaTpPUBAIOTCS BOIIPOCH! HHTETPAITMH WHKCHEPHOU TpaduKu
U XYyJIO)KECTBEHHOTO OO0pa30BaHMs, a TAKKE BBISBISIOTCS HEJOCTATKA JUIS  TPEOIOJICHHS
MEXKIUCIUTLTHHAPHBIX rpaHuil. OObICHIETCS TaKKe BO3MOXKHOCTh TAaKOTO OOY4EHUs ISl BHIXOJA U3
CITOYKHOH KM3HEHHON CHUTYallMU Pa3HBIX TPYIT JII0jIeH. B oCHOBE JITepaTypHOTro 0030pa MOI0KEHBI
KITFOUEBBIE MCCIEOBAHUS, MOCBSIIEHHBIE TOA00HOMY POAY OOYUEHHIO, YUUTHIBAIOLINE Pa3IMYHbIC
aCIIEeKTHI, a TAKKE TICPCIIEKTUBHI PAa3BUTHA. B MyJIbTUMOTATEHOM O0YIESHUH JTACTCS BOJISI CTY/ICHTAM B
CBOMX TBOPYECKHX BBIPAKEHHSX, OTTOYMTh HABBIKM PEIICHUS 00pa30BaTEIbHBIX M KU3HEHHBIX
mpoOieM W JIaeTCsi BO3MOXKHOCTH JUIS TITYOOKOTO TOTPY)KSHHS B TIPOIECC M3YUCHHS IPEIMETOB
XY/I0’KECTBEHHOTO ITMKJIA B KOHTEKCTE MHTErpalliil ¢ MHXKEHEepHOU rpadukoil. B pe3ynprate Takoii
WHTETPAIlAH TTOBBIIIACTCS MHTEPEC U YCIIEBAEMOCTh CTYJICHTOB IO JUCIMIUTHHAM. DTH BBIBOJIBI JaET
OCHOBaHHE ToJlaraTh, 4YTo OHU A(PPEKTUBHBI U1 0Opa3oBaTenbHOro nu3aiiHa. [lomydeHHble B Xome
0030pa pe3yNbTaThl JIUING TOJYEPKUBACT 3HAYMMOCTH HCIOJIB30BAHHUS CTYACHTAMH TEXHHKH
pHCOBaHUSI B WH)KEHEPHOM JIeje, Hallpodb OTPHIIAas BCE CTEPEOTHUIHI O TOM, YTO TBOPYECTBO ITO
mpocto adctpaktHO. Takke, B 0030pe MPUBOIATCS YBEPEHHOCTH B TOM, YTO TMOJTHOMACIITAOHBIN
MOJIXOJT K MHTETPAIK JBYX OTpaciei AeidcTBUTeNnbHO pabotaer. [IoMrUMO BceX BBINIENIEPEUHCICHHBIX
MIPEUMYIIIECTB B 0030p€ YKa3bIBAIOTCSI HEKOTOPBIE 00J1acTH, TPEOYIOIHME MaTbHEHIIIErO U3YIeHus, B
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YAaCTHOCTU YKa3bIBAE€TCSl HA M3YYEHMsI JIOJITOCPOYHOIO BO3AEHCTBUS TaKOM MHTErpalliu C rpymramu
CTYJICHTOB, OTJIMYAIOLIMXCS PAa3IUYHBIMU YpOBHAMHU Bocrpustus. [Ipeamonmaraercs paspaborka
CIICIMAIBHBIX MEp, HANpPaBICHHBIX HA OIEHKY C(OPMHPOBAHHBIX HABBIKOB MEXIUCHUILTMHAPHOTO
00pa3oBaHus, MCCIIECAOBAHUE CaMbIX COBPEMEHHBIX TEXHOJOTHMI M TOUCK BCEBO3MOXKHBIX ITyTel
COBEpLICHCTBOBAHMS IIOATOTOBKU yuuTenel. B 3akimoueHne 1aeTcst BBIBOJ O TOM, YTO TaKOW IOAXO[ B
W3Yy4YEHUU TPEIMETOB XY/I0KECTBEHHOI'O IMKJIAa B KOHTEKCTE MHTErpaliK ¢ WH)KEHEPHOU Tpadukoii
BCE €le HAaXOIUThCS Ha CTaauu pa3pabOTKH, HO YK€ celyac IMOJXO0J MMEET MHOTOO0OEIIAIoIe
MEPCHEKTUBBI B 00OTAIIEHNH Tpoliecca 00pa3oBaHMs U CUCTEMHON MOATOTOBKH CTY/IEHTOB K peaslusiM
COBPEMEHHOI'0 MHUpA.

KaioueBble c10Ba: MynbTHMOJajbHOE OOYUeHHE, WH)KCHEpHas rpaduka, XyHZ0)KECTBEHHOE
o0pa3oBaHue, MeXIUCIUIUIMHAPHAS CBSI3b, TBOPUECTBO.

Hccneoosanue ¢hunancupyemes Kazaxckum HAyUOHANbHBIM NEOA202UYECKUM VHUBEPCUMEMOM
umeHu Abas (0ozcosop Ne05—04/329 om 14.05.2024 2.)

Introduction. There is an increasing overlap between traditionally distinct fields such as
engineering and the arts. That has aroused interest in multi-modal learning strategies that draw on
both disciplines.Engineering graphics, often seen as a purely technical subject, has frequently been
taught apart from the more creative realms of art. However, joint trends in education focus on
merging learning from different disciplines to create a more rounded understanding of complex
ideas. The significance of this topic lies in its potential to span the gulf between technical precision
and artisticcreation, giving students a richer and more flexible educational experience. Multi-modal
learning, which supports multiple forms of representation and communication, is particularly well
suited tointegrate this, allowing students to take in content through various channels that are suited
to different learning styles or ways of thinking.

The main purpose of this literature review is to survey the existing research on multimodal
learning as related to the integration of graphic engineering and arts courses. This survey is to
explore pros and cons, teaching strategies involved with interdisciplinary approaches. It will also
evaluate how effective multimodal learning can improve students' understanding and skills in both
engineering and art, and how this integration will prepare them for the challenges of today's labour
market that requires an equal measure of creative talent and technical expertise.

This review will concentrate on the theories and practices of multimodal learning
specifically in the context of integrating graphic engineering with art education. Is this intersection,
the subject of this study, and it hopes to show how one can synthesize two fields into a fuller more
interesting mode of study than is possible for either discipline separately”, wrote the editor.
Specifically, this review will focus on methods of teaching engineering graphics to incorporate
artistic principles, thereby fostering a more penetrating comprehension of both disciplines. The
kind of evidence discussed in this section is designed to help you understand what is being
presented in the other sections of the text. Those types of analysis are vital, for as A. J. Ayer said:
"There is no doubt that true science must be empirical in concept. Theoretical Pursuit—to its
credit—rightly retains only those elements which are amenable to empirical test.” It is hoped that
reviewers of this report may bring such new material from their own research to the conference as
will update and reorient the ground covered above.

1. How does the integration of engineering graphics with art education through multimodal
learning affect student self-expression and problem-solving abilities?

2. What challenges do teachers face in attempting to carry out multimodal learning
approaches that join engineering and art?

3. From the point of view of academic career prospects and prospects for life-long learning,
what impact does the interdisciplinary mixture of engineering graphics and art education have on
student does indeed prove itself worthy as “More than merely the comprehensive culmination of
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knowledge, it reflects scholarly trends expanding gradually to Eastern countries. Which are in line
with all recognized canons of research and development? By addressing these questions, the
review aims to provide a concentrated survey of where research has got to today, and to signal
future gaps for investigation.

This section looks at the key theoretical concepts on which multi-sense learning is based, as
it is interwoven with engineering graphics. Il. Empirical Data about the Combination of
Engineering and Art Here, individual empirical studies are presented to illustrate multimodally
conducted effects in these two merged disciplines. Il1l. Problems of Carrying Out Multimodal
Learning Here are detailed difficulties that pedagogists encounter when they try to implement
curricular innovation.

4. Impact on creativity and problem-solving skills - This section will elaborate some of the
specific educational results that may flow from multimodal integration. Enhanced creativity, for
instance, after all, is a natural consequence of involving students in processes such as these.

5. Directions for Future Research and Practice - Finally, the paper will offer suggestions on
where studies should go in relation to these two themes. Relying on previous discussions in this
chapter, the aim is to indicate new areas that need investigation and to propose some practical steps
for closing gaps in knowledge (e.g., research needs).

In the literature, a broad scan reveals a few main strands of inquiry. Some researchers have
attempted to unify art and engineering in various styles, typically pointing up these two subjects'
complementary natures. For example, the application of design and aesthetics techniques that are
commonly taught in art education today to subjects such as technical graphics can produce
stunning results; conversely, precision and technical correctness which engineering attaches great
importance to may become obstacles in art. It is no surprise then that studies have found students
who are trained in both fields become generally better at spatial thinking, creativity and solving
problems. Thus, multimodal learning--the simultaneous use of different senses for studying (as
when reading text out loud or watching pictures on a screen) compared to unimodal learning such
as using only visual input to absorb information has been shown to increase the student's skill
levels considerably. Also in this area, key thinking on developing such ways of learning has been
provided by Cheng and Tsai (2015), who explored ways that visual thinking can be integrated into
engineering education, Eisner (2002) who looked at interdisciplinary effects of mixing art forms
up with different academic subjects. Viewed together, these works point in general to the
conclusion that bringing art and design studies into engineering education through multimodal
learning not only enriches the student's education, but they also end up with skills that are highly
in demand all over our increasingly complex world

This paper will carry out a further exploration of these themes, consolidating current researchto
produce a comprehensive overview of where knowledge now stands on this issue, and pinpointing
areas calling out for further study.

Methods. To transform this novel into a comprehensive literature review, we use systematic
techniques to confirm the choice of available sources, but only the high-quality ones that knit
together multimodal learning and designed to affect art education in integration with engineering
graphics: The criteria used when sources were chosen to seek the best, most recent research that is
currently going on. Only works published in the last twenty years (2004-2024) have been taken into
consideration: typically, such pieces have been about improvements and developments in all
methods of learning about technology and education, but we want here to ground this review firmly
within established research. The sources were plucked from the English publications, to maintain
unified and easily accessible language for the most part in this field where most significant research
is being published. Likewise, we sought sources that spoke directly to the intersection between
engineering and art education, multimodal learning and cross-disciplinary teaching methods.
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A variety of academic databases and digital libraries - well-known for their wide collection
on education, the arts and engineering - were used in the literature search process. Primary among
these were JSTOR, IEEE Xplore, Google Scholar and ERIC (the Education Resources Information
Centre). Variation between "multimodal learning,” “engineering graphics,” "art education,”
"interdisciplinary education™ and "integrative pedagogy,” kept the search broad. In addition, we
examined the reference lists of key articles to find other valuable studies which the original search
might not have captured.

Once potential sources have been identified, each article is carefully reviewed for relevance
and quality. Articles that brought empirical evidence, insightful theories or comprehensive reviews
into the integration of engineering graphics and art education through multimodal learning were
prioritized. This process ensured the broadest and most varied body of research flows through our
literature review, providing an extensive account of the topic at hand and supporting review
objectives with up-to-date, pertinent data.

Main body. Exploring Multimodal Learning in the Integration of Engineering. Graphics with
Art Education. Familiar Ground or a New Divide? Exploring Multimodal Learning in the Integration
of Engineering Graphics with Art Education By combining engineering graphics with art education
and taking a multimodal learning method, students can find unique and compelling experiences that
enhance their life experiences. Not only does the present review of literature in various domains
provide a comprehensive exposition on this interdisciplinary junction, it also integrates those
important aspects which are related to the topic today. By looking at the themes, methodologies and
conclusions of successive studies, this section attempts to present a balanced view about what might
be achieved through such creative teaching strategies.

Theoretical Foundations of Multimodal Learning. Theoretical Foundations of
Multimodal Learning According to multisensory learning theory, learning is most effective whenit
incorporates a variety of sensory channels - visual, auditory, tactile, and so forth. This approachis
particularly relevant in the context of integrating engineering graphics with art education, where
both technical precision and the expression of ideas are required. As Jewitt et al. (2016) put it, open
learning allows for a more dynamic interaction within a richer context. In this context learners bring
complex things to life in the way they feel most natural doing so, applying diverse (burning oil) to
what you are examining.

Whereas this theoretical framework supports much early-day research, it also underscores
the need for a move beyond traditional, single-modal teaching methods in favor of more
comprehensive approaches. To support or challenge these theories, one must not only consider the
theoretical foundations of multimodal learning but also could also observe what empirical
evidence there may be. For example, studies by Cheng and Tsai (2019) have shown thatintegrating
engineering graphics with art education the multimodal learning way significantly improves
students’ skill in spatial thinking and product designing. Such empirical evidence serves as a
realistic foundation for understanding the merits in practical terms of this amalgamation of
different domains, as well as complementing the preceding theoretical life views.

Studies by Kress (2010) and others have confirmed that multimodal learning not only
increases the retention of material but also cultivates creativity and critical thinking. Additionally,
in terms of engineering graphics and art education, this means that students can gain a better
understanding of both the technical and aesthetic aspects of their work. For example, a
combination of visual and spatial ways of learning, which are equally relevant in both engineering
and art, can help students grasp complex concepts in geometry or design principles better (Mayer,
2009). This alignment of cognitive processes across disciplines is helpful to establish versatile
skills that are needed in today's educational and industrial environment.

Interdisciplinary Approaches to Integrating Engineering Graphics and Art Education.
The merging of the fields of engineering graphics and art education is more than just another
pedagogical trend. Instead, it marks the departure towards interdisciplinary learning settings. This
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merger can be observed in project-based learning, where students are encouraged to employ both
technical and creative skills to solve a real-life issue. According to Yildinm and Simsek,
“engineering and art integrated project-based learning environments provides opportunities to the
students to sense the unity and interdisciplinarity between the two fields”. As a result, not only do
they learn more about each area, but also the transferable skills, such as collaboration and
problem-solving, and creativity, also become the target of development.

Nonetheless, this is not the only positive implication of such an approach. Existing research
indicates that students perform better when studying a particular subject using an interdisciplinary
approach that connects it to another discipline, in particular, art. For instance, the study by Bequette
and Bequette shows that where students were required to create an artistic representation of an
engineering concept, they learned the materials much better than when studying the subject purely
technically. It implies that the synthesis of the two disciplines into an educational approach could
have a positive impact on their learning outcomes whenever such knowledge application takes
place through an integrated, multimodal approach. In addition, such integration leads to the
development of more inclusive learning settings where every student, regardless of learning style,
can succeed.

The integration of engineering graphics and art education in learning can lead to a series of
profound outcomes. For instance, the studies by Bequette and Bequette specify that it positively
affects creativity as it allows using art principles to solve technical tasks in innovative ways. At the
same time, students learn to perceive the issue from multiple perspectives, which positively
influences their problem-solving abilities. The study by Harris and de Bruin shows that due to
students’ engagement in interdisciplinary projects and multimodal learning, more students are
equipped with the skills necessary for the modern job market. This phenomenon is also associated
with a positive increase in the overall interest in engineering as a subject, as students who
previously may not have succeeded in a purely technical course are now successfully learning it in
an interdisciplinary environment. The new learning approach is also more inclusive, as it is
multimodal and differentiates the learning to the needs of every student. As a result, equity in
education is promoted.

Pedagogical Strategies for Multimodal Integration. A successful integration of engineering
graphics with art education is only possible through the application of pedagogical strategies that back
up multimodal learning. One of such strategies is the application of digital tools that can enable
students to learn how to visualize and manipulate engineering designs while also using various artistic
approaches. According to Dousay and Weible, digital tools, such as CAD software, are particularly
useful when used alongside art-based applications, as they help enhance student spatial reasoning and
design skills. Furthermore, the tools in question help bridge the gap between the artistic and the
technical. In the meantime, it also helps students see how engineering design can be influenced by an
art-based one and vice versa. Another strategy is collaborative learning, in which students work in
teams on interdisciplinary projects. This approach not only helps students develop communication and
teamwork skills. It is also useful because it helps students tap into each other’s strength in the field of
engineering and that of art. According to Goldsmith and Bell, such an approach is particularly
beneficial in the case of disciplines, in which, traditionally, it is difficult to have comprehensive
knowledge of the discipline since it is composed of both technical and more humanistic elements. The
approach is also multimodal, as it includes multiple perspectives and involves the integration of
knowledge in more than one way.

One more strategy is focusing on real-world applications. For instance, in a study of Kolodner et
al., students were asked to design an eco-friendly building. It was reported that such a task helps
develop students’ understanding of the nature of the discipline. Furthermore, it was stated that students
who participated in the project were more aware of what it meant in practice to design an eco-friendly.
Such strategies are particularly beneficial because history is one of the disciplines in relation to which
multiple class projects involving both technical and humanistic elements are possible.
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Challenges and Considerations in Multimodal Integration. Many challenges prevent the
successful integration of engineering graphics with art education through multimodal learning.
Although this type of learning has multiple advantages, many difficulties may persist due to failureto
address these problems. Indeed, one of the most significant challenges that such an approach might
face is the danger that separate disciplines might be seen as distinct even within interdisciplinary
education. Others claim that developing projects and curricula that would truly reflect the
combination of technical and artistic practices remains complicated. In other words, oneof the most
serious challenges to integrating engineering graphics with art education using multimodal
learning is the need to ensure that learners truly see these disciplines as connected fields, not as
separate entities. The second challenge is that educators must possess expertise inmultiple fields,
and they must Know not only both art and engineering but how they could be taught within one
program at once. This might be especially difficult in institutions where such initiatives are scarce
or where educators are accustomed to firmly fixed disciplinary boundaries. Finally, assessment
remains a significant problem as if one discipline is to be assessed using the methods of another
one, and no existing approaches might yield sufficient results. Specifically, OlitsKy asserts that
“high school-looking work is often accepted from student projects that reflectdivergent haptic and
aesthetic expectations, scientific and social content, design drawings and final products” but such
projects become roadblocks in the path toward successful integration. Since this problem is not
simple, only teaching educators research uncovers might stimulate positive change.

Overall, there is much work that must be done to implement multimodal learning in the
context of interdisciplinary art education, and educators must address all problems to make
students truly see engineering graphics and art as interconnected fields. This might be complicated
by the need for appropriate assessment and the scarcity of research on the long-term effects of such
programs, all suggesting that more research could benefit programs in this area.

Comparative Perspectives on Multimodal Integration. Comparative analysis of the
approaches to integrating engineering graphics and art education illustrates a wide diversity of
strategies and outcomes in different educational contexts. For example, research in higher
education institutions is often related to the use of advanced digital tools and project-based
learning, which is essential in preparing students for professional work in fields such as
architecture and industrial design. Inversely, research in K-12 education is more often associated
with developing students’ fundamental skills and using simpler tools and activities suitable for
younger students. Additionally, notable differences are prominent in implementing multimodal
learning based on culture and type of educational institutions. In countries with well-developed
traditions of integrating technical and art education, multimodal learning is facilitated by a better-
trained context. For example, Scandinavian educational system culture often pays special attentionto
the creative aspect of technical education and considers creativity and innovation important in the
technical profession, which results in less significant cultural differences in integrating art and
engineering. On the other hand, in countries where technical and art education is more isolated,
some difficulties might occur in implementing an interdisciplinary approach, as going across the
institution’s traditions and routines requires special effort. However, despite these differences, the
general trend observed in all Kinds of contexts is the growing Knowledge of integrating engineering
graphics with art education, which resonates with the general tendency of modern education in
recognizing the importance of multifaceted student-centered education. According to Fullan and
Langworthy, such tendencies are typical for the modern world, which grows increasingly complex
and demands new approaches.

Future Directions and Implications for Practice. Multimodal learning with the integration
of engineering graphics and art education is an emerging field of inquiry. It is characterized by
high potential, as well as future as the integration of seemingly unrelated fields into big ones seemto
be an activity that will bring results. Furthermore, it is manifested that education will continue its
shift towards non-formal and student-centered, as well as interdisciplinary paradigms. Thereby,new,
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innovative approaches to teaching are required to meet the educational needs of many learners.
Multimodal learning is manifested to combine technical and creative education of students, and
thus more research is required to outline the best approaches for integrating these fields.
Furthermore, the long-term impacts of the integration on students’ academic and professional
success should be studied to make additional methods of teaching art to engineering students, as
well as engineering to art ones measuring effective.

One of the most effective and, at the same time, promising areas for research is the study of
the integration of art and engineering through the lens of new technologies. Virtual reality and
augmented reality are emerging technologies that have the potential to provide truly immersive
learning experiences. Such experiences may be classified as multimodal learning that helps
students deeply and conceptually understand complex concepts and find creative ways for solving
real-world problems. Thus, further scientific developments are required to explore how art and
engineering can be enriched using these technologies.

Another area for further study is the study of how multimodal learning can be adjusted to
various student populations. Even though the review of the scientific literature revealed that
multimodal learning is a valid approach to teaching to engage the students and enhance education
and, at the same time, be inclusive, it should be adjusted to students who are not able to participatein
them. Furthermore, it is necessary to adjust multimodal learning to gift students who can struggle
with the project works that require deep understanding of either technical or artistic concepts.

One of the other important directions for future research is an investigation of assessment
strategies corresponding to the needs and goals of multimodal and interdisciplinary learning. As
previously discussed, traditional methods of assessment, such as tests or exams, often emphasize
on rote memorization and isolated skills, not offering a comprehensive understanding of the
integration of engineering and art forms. At the same time, nothing is known about the alternative
methods of assessment, which might include portfolio assessments, peer reviews, or reflective
practices, and support the evaluation of students’ learning and development in a broad sense. The
development and validation of these tools are vital for educators willing to apply multimodal
learning in their practice.

Another major gap is related to the study of the role of teacher education and professional
development in the process of implementation of the integration of the two disciplines. Accordingto
Henderson and Mapp, one of the obstacles to implementing such approaches is a lack of teachers
with the necessary skills and knowledge to provide interdisciplinary learning. Therefore, future
studies need to explore effective models of professional development forteachers to prepare them
to employ multimodal learning in their practice. This implies not only acquiring necessary content
knowledge in engineering and art but also the knowledge on pedagogical strategies helpful in
facilitating the integration of the two fields.

This research has implications not only in the current classroom discourse but also in the
overall education system and related policies. While many institutions of education may already
realize or slowly come to realize the imperative need for incorporating multimodal and
interdisciplinary learning approaches into the curricula, it is essential to consider the related
policies and systems. First, it may be necessary to revisit the preservice and in-service education of
educators and ensure they are ready, both by knowledge and mentality, to approach multimodal
learning integration. Other policies that need evaluation and changes include those related to the
curriculum, especially in the K-12 and higher education levels. Flexibility and support for
educators are important. Finally, policymakers should configure assessment frameworks that
encourage the recognition of students’ skills, developed through diverse and broad learning, in the
current system currently obsessed with results of traditional academics and standard tests. The
integration of engineering graphics within the broader and previously existing subset of art
education is a welcomed change and one of the most promising and inspiring paradigms. Literature
reviewed in the current paper provides important evidence for the need and ability of such
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integration. Contacting engineering graphics with art education may be expected to provide a
holistic and balanced learning avenue where the exactitude of engineering is coupled with
creativity and free expression in art. Still, there are challenges to the integration of these two
otherwise isolated disciplines. The multimodal learning process is easily affected by the rigidity of
basic disciplines. Into the future, researchers need to consider more options that consider the
disciplines as integrated. As the world becomes more complex and interconnected, engineers and
artists need to achieve an appropriate problem-solving avenue, developing multi-competency.

This review aimed to provide an overview of the discussion on the integration of engineering
graphics and art education through multimodal learning. Having synthesized the existing literature
on the topic, the discovered key themes, challenges, and opportunities have been outlined. The
results of this review suggest that, while considerable evidence already supports multimodality asa
viable approach to learning in both areas, further research and development both in the method and
its related concepts is needed. By responding to the challenges posed by the use of multimodal
learning and going in new directions, educators create learning environments that not only increase
the level of students’ understanding of the fields of engineering and of art but also prepare learners
for the modern world in motion.

Education’s future lies in its potential to fuse technical proficiency with creative ingenuity,
and multimodal learning via combining engineering graphics and art studies is a major part of how
this can be achieved. By adopting the strategy of multimodal learning, educators ensure that
students learn with skill sets that allow them to succeed in an increasingly complex and
interdisciplinary world. The continued development and adoption of multimodal learning
approaches, by both those who research the concept and those who apply it, will be essential for
the future of education and will enable all students to succeed in their academic and professional
aspirations.

Discussion. The current literature on the integration between engineering graphics and art
education through multimodal learning is explicit and potential in the insights that the researchers
have provided. However, literature is not without its gaps, which would rely on other studies to
understand the interdisciplinary program better. These gaps determine the need for further research
involving the integration of engineering graphics and art in the education system. A review of other
literature reveals both strengths and weaknesses in them. For example, while Yildirim and Simgek
provide excellent examples of how multimodal learning can improve student engagement, the
homogeneity of the sample is one of its most significant downsides.

The same case applies to Bequette and Bequette’s research, with the only differences being
the topic of interest, approach, and the critical phenomenon. They explain that multimodal learning
has the potential to enhance creativity but has an observational viewpoint to determine the long-
term concerns. Consequently, it is evident that the field of multimodal learning and other areas of
interdisciplinary education require more robust methodologies and research approaches.

One major gap that would inform future studies involves the absence of designing long-term
outcomes for students in interdisciplinary programs for students. While it is evident that there are
areas of short-term success, such as increased engagement and creativity, and improved problem-
solving capabilities, there are no robust studies concerned with observing the necessary
considerations for the output of the students in the long term. Consequently, such observations will
provide information on the relevance of students studying integrated learning between art and
graphics.

Another shortcoming relates to the lack of focus on diverse student populations and how
they can gain from multimodal learning. A vast majority of the identified studies are based on
relatively homogeneous educational settings that are typically well-resourced. This limits the
generalization and applicability of the findings. Future research should center around
understanding how multimodal learning and the combination of engineering and art can be adaptedto
the needs of students with varying cultural, socioeconomic, and educational backgrounds.
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Emphasizing the needs of students from different populations will enable the creation of more
equitable and inclusive learning approaches. Another related aspect is that the previous literature
has not comprehensively addressed the challenge of implementing integrated curricula. Although
some studies indicated the benefits and challenges of combining engineering and art learning in
schools, many did not explore the implementation challenges, including need for professional
development, style of integration of two teaching paradigms, and alignment of the two approaches
with dominant assessment methods. Future studies will benefit greatly from discussing these
challenges so that educators are better equipped to implement multimodal learning.

The future research and development of multimodal learning are likely to follow several
directions. First, one area that needs further development is the focus on the assessment in
integrated engineering and art learning. Existing assessment methods do not cover the wide range
of skills that students can develop at the intersection of art and engineering. Therefore, there is a
need to design new methods that validate the learning process and the learning products. For this,
future studies should consider the use of portfolios, peer review, and other reflective activities.

Research into the use of emerging technologies in multimodal learning environment can also
be considered a potential direction for future research. Specifically, such technologies as virtual
reality, augmented reality, and advanced digital fabrication tools can present the opportunity to
better integrate engineering graphics with art education. Students can benefit from immersive
experiences that can help them cross the narrow line between technical precision and creative
spontaneousness. Further research in this field can bring valuable insights and enhance both areas
of study. Additionally, future research can be focused on the professional development ofeducators
working in fields that require teaching integrated curriculum. One of the key factors forsuccessful
multimodal learning that was mentioned in the review is that there should be qualified educators
who are interested and know how to teach across disciplines. Thus, future research canfocus on
identifying the most efficient forms of professional development of educators working in the
engineering and art fields, such as collaborative workshops, co-teaching, and interdisciplinary
planning sessions.

Finally, it seems crucial that further research should involve a comparative analysis of
integrated learning across different educational contexts or different regions of the world. On the
one hand, the research has shown that the effectiveness of multimodal learning is critically
dependent upon the local context. On the other hand, there are still many educational universities
and institutions across the world where this method of learning is not likely to be implemented dueto
multiple factors. Thus, contrastive research of different educational contexts and different
countries or regions can also ensure a more solid and well-grounded knowledge of the general
patterns of the implementation of multimodal learning.

For obtaining a more complete insight of the influence of multimodal learning utilized for
integrating engineering graphics with art education, it is vital to consider multiple educational
contexts. It is evident that research based on analysis of non-Western educational settings would
present alternative ways of integrating engineering and art education, affected by the dominant
cultural and institutional contexts. For example, the research conducted by Saarnivaara and Sarja
tends to provide a wide perspective of such an approach, considering peculiarities of Scandinavian
educational settings. The authors conclude that these settings are focused on creativity and
innovativeness in technical education. It is argued that an approach that is focused on integrating
art and engineering education exists in practice because engineering education in these countries
tends to utilize a wider perspective of the role of engineers and technical specialists. Integrating
these perspectives enables us to provide more diverse results and a broader overview of the
possibilities of such learning for making the educational process more inclusive.

In conclusion, it is possible to state that while integrating art with engineering graphics by
means of multimodal learning is a viable option, the existing research is not extensive and leaves
multiple questions unaddressed. At the same time, the approach also has multiple limitations that
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must be addressed to ensure that it is viable on a large scale. The most essential among the
identified issues is the absence of evidence on the most efficient ways of implementing
multimodal learning to integrate art with engineering graphics. The absence of knowledge on this
issue indicates several areas that can becomethe focus of future research and practical explorations.
Such studies can help to explore the possibilities.

Conclusion. Summing up the information that has been presented, the literature review on the
integrationof engineering graphics with art education through multimodal learning provided several
insights.First, it should be stressed that the majority of the research examined creators the idea that
the integration of previously separate concepts of engineering and art provides better learning
experiences. In terms of creativity, problem-solving abilities, and engagement, the opportunity to
benefit from multimodal learning appears to have more advantages. Moreover, the review findings
accentuate that many cognitive processes applicable to engineering performance correspond to
those of an artist. Therefore, it is possible to argue that visual and spatial learning, both of which
can be enriched through art education, can be particularly beneficial. Many of the papers examined
also highlighted the importance of project-based learning, as well as digital tools and other
technology-related strategies, as they facilitate more meaningful integration.

Second, it is likely to note that the review revealed several gaps and opportunities for further
research. Most of the available studies can still be regarded as non-longitudinal, and, in fact, little
is known about the way the integration of these subjects influences future academic and career
achievements. Also, concepts of diversity and inclusion can be incorporated in the review to a
greater extent. Research studies that are to be conducted should concentrate on the way the
educators react to the obligation to implement more integrated curricula and consider their needs.
Based on the critical review findings, it is also possible to suggest several recommendations. First,
future researchers should aim to create valid and comprehensive assessment instruments that
would measure a wider range of skills that can be developed through the combined education. The
diverse aspects of new technologies, including the development of VR and AR for schools, also
appear to have potential in the field. Finally, more vivid and comprehensive teacher professional
development programs should be promoted.
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THE INFLUENCE OF MULTIMEDIA TECHNOLOGIES ON THE PERCEPTION
AND TEACHING OF GRAPHICS

Abstract
This research analyzes the impact of multimedia technologies on graphic design perception,
and how this influences graphic design pedagogy, using examples such as visual reality (VR), 3D
modeling, and interactive design platforms. The idea is to look at how virtual technologies affect
students learning in visual literacy, spatial reasoning and design hands-on skills. Approaches
Mixed The approach included pre/post assessments, surveys, classroom observations, and
interviews.
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