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Abstract. The rapid transition to distance and blended learning in Ukrainian higher
education, accelerated by the martial-law conditions since 2022, has exposed a persistent gap
between traditional print-based instruction and the multimodal digital environment in which
future foreign language teachers will actually work. The purpose of the research is to develop
and empirically validate a pedagogical model for the use of multimodal ICT tools to teach
reading and listening to pre-service foreign language teachers at higher education institutions
in Ukraine. The study combines theoretical methods of analysis, synthesis, and comparative
analysis of Ukrainian and foreign experience with an empirical pedagogical experiment
involving diagnostic and formative stages, questionnaires, classroom observations, and
standardized reading and listening comprehension tests, processed through independent-
samples t-tests, Cohen's d, and Cronbach's alpha using IBM SPSS Statistics 27. The experiment
involved 112 second-year students of the Faculty of Foreign Languages at Ternopil Volodymyr
Hnatiuk National Pedagogical University, divided into an experimental group (n = 56) and a
control group (n = 56), together with a survey of 16 university instructors. After the formative
stage, the experimental group demonstrated statistically significant improvement over the
control group on all measured indicators (p <.001), with reading scores rising by 24.2% and
listening scores by 27.2%, compared with negligible, non-significant gains of 2.8% and 3.1% in
the control group; effect sizes exceeded Cohen's d = 1.6 for every indicator, reaching the highest
values for strategic listening (d = 2.18) and comprehension of the main idea (d = 2.04). Students
rated subtitled video podcasts and interactive hybrid-text platforms as the most useful tools,
while only 31.2% of surveyed instructors considered themselves methodologically prepared to
integrate multimodal technologies, revealing a systemic gap between available resources and
teachers' digital-pedagogical readiness. The scientific novelty lies in the development of a
structural-functional pedagogical model with a synchronized system of instructional conditions
that, unlike existing sequential approaches, ensures the parallel and simultaneous development
of reading and listening skills through the same authentic multimodal content, refining criteria
for integrating auditory, visual, and textual channels while managing cognitive load and
fostering metacognitive strategies. The practical significance of the study is that the proposed
model and its set of predominantly free digital resources can be directly implemented by
university instructors of practical language courses and foreign language teaching methodology
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and used to update methodology-oriented courses and teaching materials within teacher
education programmes.

Keywords: multimodal learning, digital technologies, receptive language skills, reading
comprehension, listening comprehension, pre-service foreign language teachers, cognitive
theory of multimedia learning, pedagogical model, ICT tools, higher education, digital literacy.

MyabTUMOJa/IbHI BUPPOBI TEeXHOJIOTii y HABYAaHHI YUTAHHA TA ayAil0BaHHSA
MaMOyTHIX y4UuTe1iB iHO3€eMHUX MOB

Map’saHa Cokon
JloKkTop neparorivHUX HayK, npodecop,
TepHONi/ILCbKXM HalliOHAJIbHUM NearoriyHuM YHIBEPCUTET
iMmeHi Bosiogumupa 'HaTioka, TepHominb, YkpaiHa
e-mail: sokol@tnpu.edu.ua
https://orcid.org/0000-0003-3876-026X

JIroagmuaa YepHin
Kanguaat nefaroriyHux Hayk, JOLEHT,
TepHONi/IBCbKMM HaLliOHAJIBHUY NeJaroriYHUM YHIBEPCUTET
iMmeHi Bosiogumupa 'HaTioka, TepHormisib, YkpaiHa
e-mail: cherniy@tnpu.edu.ua
https://orcid.org/0000-0002-4755-9536

AHorania. CTpiMKUM nepexiJ 3aKk/a/iB BUILOI OCBITU YKpaiHU [0 AUCTAHLIKHOrO Ta
3MilIaHOrO HaBYaHHA B YMOBAaX BOEHHOI'O CTaHy, 10 TpuBa€ 3 2022 poKy, OroJMB CTINKUHN
pO3pUMB MiX TpajULiHHUM JApyKoBaHUM ¢GopMaTOM HiAFOTOBKM W  peaJbHUM
MyJIbTUMO/JAJbHUM LU(PPOBUM CepeJlOBHILEM, Y IKOMY [0BeJleThCs MpaloBaTh MalkbyTHIM
YUUTEISAM iHO3EMHUX MOB. MeTo10 JOC/i/P)KeHHs € Po3pobJieHHsl Ta eMIipH4yHa nepeBipka
nejaroriyHoi MoJiesii BUKOPUCTaHHSA MyJabTUMoaibHUX IKT-3ac06iB y HaBYaHHI YMTaHHA U
ayJiloBaHHS MaMOyTHIX y4MTeJiB iHO3eMHMX MOB Yy 3aKJajJlax BUIIOI OCBITH YKpaiHu. Y
JOCHI/PKEHHI MOEJAHAHO TEOPEeTUYHI MeTOAM aHasli3y, CUHTe3y Ta NOpPiBHAJBLHOTO aHaJli3y
YKpaiHChKOTO M 3apyOiKHOro JOCBily 3 eMNipUYHUM MeAaroriyHuM eKCleEpUMEHTOM, IO
BKJIIOYAB /IiarHOCTYBaJIbHUM i pOpMYyBa/IbHUM eTanu, aHKeTyBaHHS CTYAEHTIB i BUKJIaAayiB,
CIIOCTEpeXXeHHS 3a HaBYaJIbHMM IIPOLECOM Ta CTaHAApPTU30BaHI TeCTU 4YUTAHHA W
ayJiitoBaHHsI, 06p0o06JIeHi 32 JJOOMOrow t-KpUTePil AJis1 He3a/leXKHUX BUOIpOK, KoediljieHTa
Koena d Ta koedinienta anbdpa Kponobaxa B IBM SPSS Statistics 27. B ekcrieprMeHTi B3s/1U
ydyacTb 112 cTypeHTIB Jpyroro Kypcy ¢akyJabTeTy iHO3eMHUX MOB TepHOMNiJIbCbKOTO
HalliOHAJIbHOTO MeAaroriyHoro yHiBepcuteTy iMmeHi Bosogumupa 'HaTioka, mofijieHUX Ha
ekcrepyuMeHTa/bHy (n = 56) Ta KOHTpoJibHY (n = 56) rpynu, a Takox 16 BHKJIaJauyiB
YHIBEPCUTETY, ONMTAHHUX 1040 MeTOAUYHOI TOTOBHOCTI. [lic/is1 3aBepiIeHHS pOpPMyBaJbLHOTO
eTany eKClleprUMeHTa/lbHa Ipyna MpoJeMOHCTpyBaJia CTaTUCTUYHO 3HA4yylli nepeBard Haj
KOHTPOJIbHOIO 3a BciMa nokasHukamu (p < .001): pe3yabTaTH 3 YUTAaHHS 3pociu Ha 24,2%, 3
ayfiroBaHHa — Ha 27,2%, ToAi K y KOHTPOJIbHIA rpyni npupict O6yB He3HAaYHUM i
CTaTUCTUYHO He3HauyyluM (2,8% i 3,1% BignoBigHo); po3mip edpekTy 3a KoeHOM nepeBULIMB
d = 1,6 /15 BCiX NOKA3HUKIB, JJOCATHYBIIY HAWBUIIMX 3HAUYEHD /ISl CTPATETIYHOr0 ay/jil0BaHHS
(d = 2,18) Ta posyminHsa ocHoBHOI aAyMku (d = 2,04). CTyaeHTH HaWBHUILE OLIHUIU
Bi/IeONOAKACTH i3 CyOTUTPaMU Ta iIHTEPAaKTUBHY MJ1aTPOPMY A1 YUTAHHSA FiOPUAHUX TEKCTIB,
ToAi gk auile 31,2% onuTaHUX BUKJIa[adiB BBaXKaJu cebe MeTOJUYHO TOTOBUMU CUCTEMHO
BIPOBA/PKyBaTU MYJbTUMOJAJbHI TEXHOJIOTii, 1[0 3aCBilUMJI0O CUCTEMHUH PO3PUB MiX
HasIBHICTI0 [UPOBUX PECYPCIB i piBHEM IUPPOBO-NE[AroriyHoi KOMNETEHTHOCTI BUKJ/IaadiB.
HaykoBa HOBH3Ha MoJIsITa€ y po3po6JieHHI CTPYKTYpHO-OYHKIiOHAbHOI leAaroriyHoi MmojeJi
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Ta Y3TOJ»KEHOI CUCTEeMU IMeNaroriyHuxX yMoB, dKa, HAa BiJMiHY BiJ HasgABHUX MOCJiJOBHUX
nifxo/iB, 3a6e3nevyye napajaejbHUH i 0JHOYaCHUN PO3BUTOK HAaBUYOK YNTAHHA U ayiil0BaHHSA
Ha OCHOBI OIpalOBaHHA OJHOr0 ¥ TOr0 CaMOr0 aBTEHTUYHOr0 MaTepiasy yepes CJIYXOBUH,
30pOBUU i TEKCTOBUM KaHaJIM, a TAKOX YJOCKOHAJIIOE KpUTepii iHTerpauil qux KaHaJiB 3
ypaxyBaHHSM peryJiloBaHHs KOTHITUBHOT'O0 HABAaHTa>XKeHHS Ta pOPMYBAHHS METAKOTHITUBHUX
cTpaTerii HaByaHHSA. [IpakThyHe 3HayeHHS [JOCJAiIIKEHHS TNOJAra€E B TOMY, LIO
3alpoNnoHOBaHA MoOJeJb | MepeBaKHO O6e3KOUITOBHI LUMQPOBI pecypcu MOXYTb OyTH
6e3mnocepeiHbO BHUKOPUCTAHI BHUKJI3Ja4aMM HNPAaKTUYHUX MOBHHUX KYpCiB i MeTOAUKU
HaBYaHHf IHO3eMHUX MOB, a TAaKOX CJYTryBaTU OCHOBOK [Ji1 OHOBJIEHHSI MeTOAWYHUX
JUCLIMILIIH | HAaBYaJIbHUX MaTepiasiB y nporpaMax nejarorivyHol ocBiTH.

KiouyoBi cioBa: My/ibTUMOJAJibHE HaB4YaHHS, LUQPOBI TexHoJorii, pelnenTUBHI
MOBJIEHHEBI BMiHHSI, YMTaHHS, ay/lil0BaHHS, MaWOYTHI BYMTeJi iHO3eMHUX MOB, KOTHITUBHA
Teopis MyJbTUMeJiMHOr0 HaB4YaHHs, NeaaroriyHa mojesb, IKT-3acobu, 3akaagyd BUILO]
OCBiTH, LMPpPOBA TPAMOTHICTb.

Introduction

Relevance of the problem. The implementation of martial law in 2022 forced
Ukrainian institutions of higher education to transition rapidly to distance and blended
learning formats. That shift was not a gradual, carefully planned process. Instead, it was done
under the pressure of exceptional circumstances and showed weaknesses that might not have
been revealed for years otherwise. The preparation of future teachers of foreign languages is
one of the most important problems. Today, teachers operate in a digital information
environment that provides text, audio, and visual content concurrently, unlike traditional
printed textbooks. In such an environment, digital and foreign language competencies are
necessary to go beyond advanced language proficiency. They also cover the ability to organize
the study process for future foreign language teachers in multimodal contexts and to select
appropriate digital teaching tools, in line with specific pedagogical objectives.

Reading and listening are the two basic receptive abilities that form the foundation of
the professional competence of future foreign language teachers. These skills help learners to
look at, comprehend, and critically question real information. However, educational practice
still largely depends on printed texts and isolated audio recordings, a format that does not
reflect the digital context in which graduates will be expected to teach. This study primarily
aims to address the disparity between current teacher education practices and the realities of
the contemporary digital environment.

Literature Review. Research on the digitalization of education has grown considerably
in recent years, but the theoretical and methodological basis for the purposeful development of
reading and listening skills through multimodal ICT tools in pre-service foreign language
teacher education is much less developed. The present study is based on the cognitive theory
of multimedia learning by R. Mayer [1]. According to this hypothesis, individuals process
information in two largely separate channels (verbal and visual), and each channel has finite
processing capability. The integrated use of both channels prompts deeper cognitive processing
and the development of more cohesive mental images than using a single modality alone.
Mayer’s theory has become one of the most empirically validated frameworks for the design of
multimedia learning environments over the years. This is the first of the four pedagogical
requirements underpinning the proposed model, the systematic incorporation of authentic
multimodal resources based on the semantic congruence of modalities. The meta-analysis
conducted by V. Rahmanu and D. Molnar [2], which reviewed 34 studies conducted between
2013 and 2024, showed a consistent positive correlation between the use of multimodal
educational strategies and improvements in students’ language skills. They found that the
success of instruction is not dependent on the amount of ICT tools used but rather on the extent
to which the tools are meaningfully embedded in the pedagogical design of the learning
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activities. This result became one of the major methodological bases of the instructional
approach suggested in the present study.

The second conceptual basis is ‘multimodal composing,’ developed by ]. Lim and M.
Kessler [3]. Working with hybrid, multichannel information, where meaning arises through the
interplay of verbal, visual, and interactive forms, has become an increasingly significant part of
students’ language and reading skills. In line with the findings of Rahmanu and Molnar, this
position suggests that multimodality should not be seen as a technology-related enrichment
but as a basic concept for the organization of instructional content. One reading-teaching
technique that is particularly well supported is ‘reading while listening’ (RWL). Reading and
listening are done simultaneously. F. Teng compared traditional reading with the RWL
approach and demonstrated that the presence of synchronized audio support significantly
enhanced incidental vocabulary acquisition [4]. In an eye-tracking study, Pellicer-Sanchez et al.
further clarify the underlying mechanism, reporting that audio support alters readers' visual
processing, reducing the cognitive load of lexical recognition and freeing cognitive resources
for deeper text understanding [5]. These results fit Mayer's concepts of dual-channel
information processing perfectly.

Similar trends have been found in research on video-based listening teaching.
Researcher Y. Li states that learners with varying levels of language proficiency allocate their
attention differently between subtitles and the audio track and that the complexity of visual
information significantly influences their reliance on textual support [6]. The success of
subtitled video, therefore, rests not on the availability of subtitles but on the suitability of
materials to the learners’ language proficiency. Similarly, S. Kang found that adolescents who
produced their own multimodal video projects improved their digital literacy and motivation
to learn [7]. This indicates that the productive use of multimodal resources can be as
educationally beneficial as their receptive use.

The second pedagogical requirement included in the proposed model, the stepwise
modulation of multimodal task complexity, is based on the cognitive load theory by J. Sweller.
This hypothesis suggests that if instructional tasks are not delivered progressively and
systematically, an uncontrolled influx of information concurrently offered through multiple
modalities may overtax learners' cognitive capacity and inhibit learning [8]. Reading while
watching a subtitled video further enhances the instructional benefits. In her comprehensive
analysis, M. Montero Pérez [9] concludes that the effect of on-screen text on listening
comprehension and vocabulary development is determined by the type of subtitle, level of
learners’ competency, and the pedagogical design of the associated learning tasks. This
conclusion is similar to Li’s findings on the influence of language skill on the distribution of
learners’ attention between subtitles and spoken input [6].

The third pedagogical prerequisite of the proposed model, the formation of
metacognitive learning strategies, is corroborated by the meta-analysis of M. Dalman and L.
Plonsky, who verified the favourable effect of explicit listening-strategy teaching with statistical
significance [10]. They demonstrated the positive influence of extensive listening to podcasts,
combined with reflective learning activities, on students’ listening comprehension and
motivation to study. These findings justified the inclusion of a separate teaching component in
the suggested paradigm, namely, the use of podcasts with transcripts.

Ukrainian researchers have also contributed to the study of multimodality and ICT
integration in language teaching. K. Mulyk confirms the efficiency of the multimodal method in
teaching English for Specific Purposes [11]. In their research on mobile language-learning
applications, V. Levkivskyi et al. [12] and L. Petryk et al. [13] demonstrate the increased
integration of mobile technologies into Ukrainian educational practice, but not in the context of
pre-service foreign-language teacher education.

Another major line of research is the preparation of instructors themselves to work
efficiently with multimodal educational tools. Using the DigCompEdu framework, H. Cabero-
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Almenara et al. showed that teachers’ digital competence is more significantly related to
systematic professional training than to years of experience with educational technologies [14].
The study by S. I. Kuru-Génen and G. Zeybek showed that training pre-service teachers in
mobile multimodal learning had a substantial effect on their confidence in using digital
technology [15]. In addition, L. Lim Wa and H. Hashim found a favourable correlation between
digital pedagogy competence and instructors' intention to implement educational technology
into their future teaching practice [16]. Complementing this, E. Bozavli demonstrated that the
targeted use of specific digital formats, such as intensive podcast listening, not only enhances
students' language comprehension skills but also has a profound positive impact on their
motivation to learn [17]. Taken together, these findings demonstrate that access to technology
does not assure its pedagogically effective usage. Hence, the suggested instructional model
includes not only the student-centered dimension but also a teacher-oriented dimension,
consisting of a survey of sixteen university teachers concerning their methodological readiness
to apply multimodal education

Overall, the present evidence reveals the great instructional potential of multimodal
technologies. However, most prior research treats reading and listening as independent
methodological spheres. To date, no comprehensive instructional model for their integrated
development has been proposed, and empirical evidence from student samples at Ukrainian
teacher education institutions is exceedingly scarce.

Research gap. Nowadays, digital technologies for language education are becoming
increasingly available. However, the pedagogical conditions and the comprehensive
methodological model for combining multimodal ICT tools in the professional preparation of
pre-service foreign language teachers at Ukrainian higher education institutions remain
insufficiently developed. The problem here is not the lack of technology resources. The problem
is the lack of an instructional style that would enable the simultaneous development of reading
and listening abilities, rather than sequentially and in isolation, in a digital learning
environment.

The aim of the research is to develop and empirically validate a pedagogical model for
using multimodal ICT tools to teach reading and listening to future foreign language instructors
at higher education institutions in Ukraine.

The scientific novelty of the study is briefly outlined here and elaborated in the
Discussion section in light of the obtained empirical results: the research proposes a structural-
functional pedagogical model that ensures the parallel, rather than sequential, development of
reading and listening skills through shared authentic multimodal content.

The practical relevance of the study is briefly outlined here and elaborated in the
Discussion section in light of the obtained empirical results: the proposed model and its
instructional materials are designed for direct use by university teachers of practical language
courses and foreign language teaching methodology.

Methodology

Research methods. The research was carried out on three interrelated methodological
levels. At the theoretical level, literature on receptive language skills development, multimodal
learning, and digital pedagogy was reviewed through methods of analysis and synthesis. The
comparative analysis was used to examine the Ukrainian and foreign experiences with
multimodal technologies in teaching foreign languages.

Empirically, the study was conducted through a pedagogical experiment, which included
diagnostic (pre-test) and formative stages, questionnaires for students and teachers, classroom
observations, and standardized tests of reading and listening comprehension. The reading test
evaluated students’ abilities to recognize the main concept, understand detailed material, infer
the meaning of unfamiliar terms in context, and critically evaluate written texts. The listening
test tested understanding of actual dialogues, monologues, and multi-speaker conversations.
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We performed an independent-samples t-test to evaluate whether group differences were
statistically significant at the .05 level and calculated Cohen’s d to measure the effect size. The
internal consistency of the digital literacy self-assessment questionnaire was assessed using
Cronbach’s alpha.

Data sources. The empirical data were collected during a one-semester pedagogical
experiment at the Faculty of Foreign Languages at Ternopil Volodymyr Hnatiuk National
Pedagogical University. The students of the second course on the specialties “014 Secondary
Education (English Language, German/French Languages and Literatures, Foreign Literature)”
and “035 Philology (Germanic Languages and Literatures (Translation Included)". The study
included 112 second-year students, including 56 in the experimental group (EG) and 56 in the
control group (CG). Group allocation was at the level of entire academic cohorts, not through
individual random allocation, as the random dispersal of students across existing classrooms
was organizationally infeasible. This quasi-experimental design is well-acknowledged in
educational research conducted in authentic teaching settings.

The sample size was justified based on the availability of cohorts and a statistical power
analysis. Based on a priori calculations (a =.05, anticipated effect size d  0.50, statistical power
=.80), a minimum of 51 participants per group were needed. Thus, the real sample fulfilled the
requisite statistical criteria. The diagnostic phase indicated that the groups did not differ
substantially in reading (t(110) = 0.35, p =.73) or listening comprehension (t(110) = 0.34,p =
.74) prior to the intervention, establishing baseline similarity. In addition, a questionnaire was
administered to 16 university instructors in the Department of Foreign Languages, examining
the teachers' methodological preparedness for using multimodal instructional technology.

Tools of the analysis. Statistical analyses were performed using IBM SPSS Statistics 27,
and initial data entry and organization were performed in Microsoft Excel 365. The normality
of the data distribution was assessed using the Kolmogorov-Smirnov test, with all values
exceeding the significance threshold (p > .05), thus validating the use of parametric statistical
procedures.

The effect size was determined using Cohen’s method (d) = (M1 - M2) / Spooled, and the
reliability of the digital literacy questionnaire was assessed using Cronbach’s alpha (a = .86),
indicating good internal consistency.

Within the research, the pedagogical model was constructed in four successive stages.
The analytical-diagnostic stage was represented by a theoretical review of the basic principles
of multimodal learning [2-4, 12] and a diagnostic assessment, which confirmed the equivalence
of the experimental and control groups and the absence of integrated approaches to the
comprehensive development of reading and listening skills. During the instructional design
phase, the objectives, pedagogical conditions, and structural components of the model were
identified. The digital learning resources were selected based on the following criteria:
pedagogical relevance, compatibility with the professional content of foreign-language teacher
education, appropriateness for students at CEFR proficiency levels B1-B2, free access, and the
option to increase task complexity. The experimental implementation stage was accomplished
by applying the proposed model in the formative stage of the pedagogical experiment. Finally,
in the assessment phase, the experimental results were statistically analyzed and interpreted.
This phase also allowed the proportional distribution of the three instructional phases included
in the model to be adjusted.

The proposed model comprises four interrelated components (see Fig. 1). Together, they
provide a cohesive framework for the integrated development of reading and listening skills
through the deliberate use of multimodal ICT technologies.

(1) The goal-oriented component defines the model's general goal as developing reading
and listening comprehension simultaneously, while providing for four pedagogical conditions
that enable its realization.
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(2) The content-technological component covers the digital resources used in the
teaching process and the principles for their selection. The learning environment offers
subtitled video podcasts, brief instructional films, platforms for reading multimodal texts,
reading-while-listening resources, and podcasts with transcripts. Resources are chosen for
their pedagogical relevance, suitability for CEFR B1-B2 learners, availability, and ability to
support more complex learning tasks.

(3) The procedural component is implemented in a three-stage lesson sequence. The
pre-text stage involves activating prior knowledge and making predictions based on titles, key
phrases, and visual cues. At the text level, students work on comprehension problems ranging
from global understanding to detailed interpretation and inference. The post-textual phase
includes reflection, comparison between textual and audiovisual representations of the same
topic, and brief production activities (summaries, commentaries, or mini-podcasts). All stages
address management of cognitive load and development of metacognitive awareness.

(4) The Diagnostic-Outcome Component offers the assessment framework. Reading is
assessed through activities that test general and specific understanding, the interpretation of
language in context, and the ability to analyze texts critically. A listening examination includes
comprehension of actual dialogues, monologues, and multi-speaker conversations.
Achievement tests, surveys, and classroom observations are used to collect evidence of
learning, and the data are analyzed statistically using independent-samples t-tests, Cohen’s d,
and Cronbach’s alpha.

(, 1. GOAL-ORIENTED 2. CONTENT-TECHNOLOGICAL o 3. PROCEDURAL

COMPONENT COMPONENT COMPONENT

Main elements Main elements Main elements Main elements

Three-stage lesson structure
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. Objectl.ve. sumul.tanef;us ds.svelopment n;) Subtitled video podcasts and o i P!
of reading and listening skills shortinstructional videos © . ;e- S 5‘?99 . — Reading: main idea, details,
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—~ v ’ . Platform for reading multimodal =:Activating backgrod k",";‘""’g‘" critical evaluation of texts
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wi rogressive integration of
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channels (managing cognitive load) S.J Podcasts with transcripts tasks: global understanding, — Studentisiiacsessment

(3) Development of metacognitive details, inferences
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through ICT tools (levels B1-B2) | of text and audiovisual versions, - Independent-samples t-test (p < 0.05)
creative tasks (summary, comment, p .
v A ibility and free availabili | mini-podcast, etc.) | = Cohen's d (effect size)
+ Potential for task differentiation and S 2 - Cronbach’s alpha (reliability
progressive complexity Additional elements of questionnaire)

* Regulation of cognitive load
s 5 £

T d 53 T < T
T S 1 1 [
\ vkt TS~y IMPLEMENTATION CONDITIONS v v
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:’s:muani:l fc':un‘l:‘ncea matenss) T and management of strategies when working ““°J  tools and logical integration
9 = cognitive load with multimodal content = into the lesson

of modalities)

4

EXPECTED OUTCOME
Improved reading and listening comprehension skills; enh d digital literacy and metacognitive competence;

increased readiness of pre-service foreign language teachers for professional activity in a digital educational environment.

Figure 1. Structure of the pedagogical model for the integration of multimodal ICT tools in
teaching reading and listening to pre-service foreign language teachers

The model is implemented through a set of shared instructional principles linking the
four components: meaningful integration of multimodal resources, gradual increase in learning
complexity, systematic development of metacognitive skills, and continual ICT-supported
feedback. It is built on four interconnected pedagogical conditions. The first is the systematic
incorporation of actual multimodal resources into the teaching process, based on the semantic
congruence of modalities. This condition is based on Mayer’s Cognitive Theory of Multimedia
Learning, which assumes that information is processed through two complementary, limited-
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capacity channels and that the meaningful integration of verbal and visual information
promotes learning outcomes [1]. The second condition is the stepwise modulation of
multimodal task complexity, informed by Sweller's cognitive load theory, which warns that an
uncontrolled, simultaneous influx of information across multiple modalities can overtax
learners' processing capacity and impede learning [8]. The third is the systematic formation of
metacognitive learning strategies, supported by the meta-analysis of Dalman and Plonsky, who
demonstrated the positive effect of explicit strategy instruction on listening comprehension
and learner motivation [10]. The fourth is the provision of continual, ICT-supported feedback,
which allows the pace and complexity of multimodal tasks to be adjusted in response to
learners' ongoing performance.

Limitations of the study. The results are restricted to second-year pre-service foreign
language teachers at Ukrainian higher education institutions with English proficiency at CEFR
levels B1-B2. Hence, the results cannot be extended to students in more advanced stages of
teacher education, to learners in other academic subjects, or to other educational settings
without further empirical research. An additional limitation concerns the quasi-experimental
design itself. Because group allocation was carried out at the level of intact academic cohorts
rather than through individual randomization, the observed differences between the
experimental and control groups cannot be fully disentangled from potential confounding
factors such as instructor effects, group dynamics, or pre-existing informal peer-learning
practices within each cohort. Although the diagnostic stage confirmed baseline equivalence
between the groups on the measured reading and listening indicators, unmeasured group-level
variables cannot be ruled out as partial contributors to the observed effect. Future studies could
mitigate this threat to internal validity through multi-instructor, multi-cohort designs or
through statistical control for the instructor as a random effect.

Results

During the assessment phase, the baseline level of reading and listening skills was
determined for both groups. The average score on the reading test in the experimental group
was 61.5 (SD = 8.2), and in the control group, 61.0 (SD = 8.5); on the listening test, the scores
were 58.9 (SD = 9.0) and 58.3 (SD = 9.3), respectively. No statistically significant differences
were found between the groups (p > 0.05 for both indicators), confirming initial equivalence.
The demographic and background characteristics of the sample are summarized in Table 1,
while the results of the formative-stage testing are presented in Table 2 below.

Table 1
Distribution of study participants
Indicators EG (n=56) CG(n=56) Total (n=112)
Women 44 (78.6%) 43 (76.8%) 87 (77.7%)
Men 12 (21.4%) 13 (23.2%) 25 (22.3%)
Average age 18.3 18.4 18.4
Level of foreign language (CEFR) B1-B2 B1-B2 B1-B2

The data in Table 2 show statistically significant differences between the experimental
and control groups for all measured indicators (p < 0.001). The effect size (Cohen’s d) exceeds
1.6 in all cases, a very high value on Cohen’s scale, confirming the practical significance of the
differences, not just their statistical significance.

The increase in scores on the unified exam from the diagnostic to the formative stage
was as follows: for reading, 24.2% (from 61.5 to 76.4 points); for listening, 27.2% (from 58.9 to
74.9 points). In the control group, the increase was significantly more modest: 2.8% in reading
(from 61.0 to 62.7) and 3.1% in listening (from 58.3 to 60.1), which was not statistically
significant (p > 0.05).
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Table 2
Results of the reading and listening tests (formative stage)
Indicators EG (M +SD) | CG (M +SD) t Cohen's d

Reading score (max. 100) 764 +7.1 62.7 +8.3 9.39* 1.77
Listening score (max. 100) 749 +7.9 60.1 +9.0 9.25* 1.75
Comprehension of the main idea, % 82.6 + 6.5 66.9 + 8.7 10.82%* 2.04
Comprehension of textual details, % 77.3+7.6 61.8+9.0 9.85* 1.86
Comprehension of implicit 69.8 +9.3 53.6 +10.1 8.83* 1.67
information, %

Strategic listening, % 77.9 + 8.0 58.4 +9.8 11.53* 2.18

*p <.001

A comparative analysis of the effectiveness of individual components of the model (Fig.
2) showed statistically significant gains across all measured components in the EG, with the
largest increases recorded for strategic listening (+17.1%) and comprehension of the main idea
(+16.0%), while gains for the remaining components were more moderate but still substantial.
In the CG, by contrast, the increase for any component did not exceed 3.1%, and none of the
observed changes reached statistical significance.

20
16 17,1

15 13,9 12,6

10

5 311 2'4 1,8 2,6

0 | | - |

Main idea Text details Implicit Strategic listening
information
EG ECG

Fig. 2. Improvement in reading and listening scores in the experimental group and
control group (in %)

Survey of experimental group students (n = 56) after the formative stage: 85.7% rated
the effectiveness of multimodal ICT tools for listening comprehension as “high” or “very high,”
and 80.4% did so for reading comprehension. Students rated video podcasts with subtitles the
highest (91.1% positive responses), followed by an interactive platform for reading hybrid
texts (85.7%), video materials with embedded exercises (78.6%), and educational podcasts
with transcripts (75.0%).

The survey of university instructors revealed a substantial gap between the perceived
importance of multimodal ICT tools and instructors' own methodological preparedness to
implement them. Survey of instructors (n = 16): 75.0% consider the integration of multimodal
ICT tools to be "necessary" or "very important” for modern foreign language instruction. 68.8%
of respondents acknowledged lacking the methodological readiness to apply these tools
systematically. 62.5% cited a lack of teaching materials adapted to the conditions at domestic
higher education institutions. This discrepancy between instructors' recognition of the
pedagogical value of multimodal technologies and their self-reported readiness to apply them
systematically is one of the most practically significant findings of the study, as it identifies
teacher preparedness, rather than resource availability, as the primary bottleneck to the wider
implementation of multimodal instruction in Ukrainian higher education institutions.
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Self-assessment of digital literacy (15 statements, a five-point Likert scale, a = 0.86)
increased in the experimental group from 3.1 to 4.3 points; in the control group, the change was
insignificant, from 3.0 to 3.3 points. The greatest increase in the experimental group was
observed for statements regarding the ability to create one’s own multimodal content and to
critically evaluate the reliability of multimedia information.

Discussion

Interpretation of the results. The statistically significant improvement in the EG's
receptive skills can be attributed to the systematic integration of multimodal ICT tools, which
simultaneously engage auditory and visual information-processing channels. These findings
support Mayer’s Cognitive Theory of Multimedia Learning [1], which holds that combining
words and images leads to deeper understanding and better retention than using a single
perceptual channel. The most pronounced gains in identifying the main idea and strategic
listening can be explained using subtitled video materials, which enable learners to follow the
global structure of discourse through both auditory and visual input while reducing cognitive
load when processing lexically demanding segments.

Comparison with Previous Research. The improvement in listening comprehension
(27.2% in the EG) is consistent with the findings of Rahmanu and Molnar’s systematic review,
which confirmed the positive impact of multimodal strategies on students’ language
competence [2]. The reading results also align with the conclusions of Pellicer-Sanchez et al. [5]
and demonstrate that auditory support accompanying written texts reduces the cognitive effort
required for lexical recognition, thereby allowing learners to allocate more cognitive resources
to higher-level text comprehension. This interpretation is further supported by the greater
improvement observed in the EG in inference-making and comprehension of textual details
compared with the CG. The increase in strategic listening is consistent with the findings of Li
[6] and Montero Perez [9], who reported that the effectiveness of subtitled videos depends
largely on learners’ language proficiency. Since participants in the present study demonstrated
comparable B1-B2 proficiency levels, the instructional intervention yielded relatively
homogeneous learning outcomes. The largest improvement observed in strategic listening
(+17.1 percentage points) also corroborates the meta-analysis by Dalman and Plonsky, which
highlighted the effectiveness of metacognitive strategy instruction for listening development
[10]. Furthermore, the combination of video podcasts, audio podcasts, and transcripts
recreated learning conditions similar to those described by Bozavli [17], in which multimodal
input contributes not only to improved listening comprehension but also to increased learner
motivation.

At the same time, the present study extends existing research. Most previous studies,
including those by Lim and Kessler on multimodal composition [3], have focused on reading,
listening, or multimodal content creation as separate instructional activities. In contrast, the
proposed pedagogical model promotes the parallel development of receptive skills through an
integrated sequence of tasks that requires learners to process the same authentic content
across multiple modalities. Such an approach more closely reflects authentic educational
practice, in which teachers integrate multiple receptive channels simultaneously rather than
addressing them sequentially.

The findings concerning teachers’ readiness are equally noteworthy. Only 31.2% of
instructors considered themselves methodologically prepared to integrate multimodal
technologies effectively. This result is consistent with the conclusions of Cabero-Almenara et
al. [14], who, drawing on the DigCompEdu framework, demonstrated that teachers’ digital
competence depends primarily on targeted professional training rather than on years of
teaching experience. These findings also corroborate the conclusion that there is a persistent
gap between the availability of ICT resources and teachers’ methodological readiness in
Ukrainian higher education institutions. Therefore, alongside the development of students’
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multimodal receptive skills, higher education institutions should prioritize the systematic
enhancement of teachers’ digital-pedagogical competence to ensure the effective integration of
multimodal technologies into language education.

Scientific novelty. Building on the summary provided in the Introduction, the scientific
novelty of this study can now be substantiated in detail, in light of the empirical findings. This
study substantiates and empirically validates, using a sample of pre-service foreign language
teachers at a Ukrainian higher education institution, a system of pedagogical conditions that
enables the integration of multimodal ICT tools into the simultaneous development of reading
and listening skills. Unlike existing approaches, in which reading and listening are typically
taught as separate receptive skills, the proposed model implements the principle of multimodal
convergence, whereby the same authentic content is processed through auditory, textual, and
visual channels, producing complementary learning effects for both receptive skills
simultaneously. The study further refines approaches to selecting and pedagogically adapting
digital learning tools by considering the specific context of Ukrainian higher education
institutions. In addition, it extends the application of the cognitive theory of multimedia
learning to the professional preparation of future foreign-language teachers in digitally
enriched educational environments.

Practical significance. Building on the summary provided in the Introduction, the
study's practical relevance can now be substantiated in greater detail in light of the empirical
findings. The proposed pedagogical model can be readily implemented by university
instructors teaching practical language courses and foreign language teaching methodology to
support the development of students’ receptive skills during both classroom instruction and
independent learning. The validated set of multimodal ICT tools—including subtitled video
podcasts, a platform for reading hybrid texts, reading-while-listening activities, and educational
podcasts with transcripts—consists primarily of free or low-cost resources, making the model
economically feasible for widespread implementation. Consequently, adopting the model in
Ukrainian higher education institutions does not require substantial additional financial
investment. The findings may also inform the design and revision of syllabi for courses such as
Practical Oral and Written Communication, Methodology of Foreign Language Teaching, and
related components of teacher education programs.

Conclusions

The results obtained empirically and theoretically in the study confirm the structural-
functional pedagogical model as an effective paradigm for modernizing foreign language
teacher education. This approach directly addresses the multimedia-processing realities of
today’s learners by moving away from traditional linear training and toward the concurrent
development of reading and listening skills. The strong quantitative increases in reading and
listening scores suggest that the organized use of auditory, visual, and textual channels
improves linguistic reception without cognitive fragmentation. The practical viability of the
model hinges on the congruent orchestration of its core pedagogical parameters: semantic
congruence across modalities, throttling informational streams to moderate cognitive load, the
explicit cultivation of metacognitive strategies, and the embedding of real-time digital feedback
loops. Students recognized the great usefulness of subtitled video podcasts and interactive
hybrid text platforms as scaffolding. A key finding of this study, with direct implications for
practice, concerns the instructional side's readiness. While 75.0% of surveyed university
instructors recognized multimodal ICT tools as necessary for modern foreign language
instruction, 68.8% simultaneously acknowledged a lack of methodological readiness to apply
these tools systematically, and 62.5% cited insufficiently adapted teaching materials. This gap
indicates that the effectiveness of student-centered multimodal models is constrained not by
the availability of digital resources but by instructors' digital pedagogical competence.
Accordingly, this finding should be treated as a primary practical implication of the study, on a
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par with the demonstrated gains in students' reading and listening performance: the
implementation of multimodal instructional models in Ukrainian higher education requires a
parallel, systematic investment in faculty development.

Ultimately, this research links Cognitive Theory of Multimedia Learning with classroom
practice. This study, while reaffirming the pedagogical advantages of synchronous, channel-rich
environments, also points to promising directions for future research. In order to maximize the
potential of multimodal digital pedagogy, further research is needed to test the model with
other higher education profiles, to develop standardized psychometric tools to assess pre-
service teachers’ multimodal literacy, and to longitudinally follow up on graduates to secure
the successful transfer of these digital competencies into their independent teaching practices.
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