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Abstract/Izvletek

This quantitative, descriptive-comparative study examined primary teachers’
multimedia use in KKosovo and North Macedonia. Questionnaire data were col-
lected from 298 teachers. Overall, 79.5% used multimedia at least sometimes
and 46.3% often or always. YouTube, educational videos, quizzes, and music
were most common, mainly for consolidating learning and promoting interac-
tion. Multimedia use differed significantly by country and gender, favouring
North Macedonia and female teachers, but not by subject area. Teachers without
formal training reported significantly more frequent use than trained teachers,
although sample composition warrants caution. Findings highlight the im-

portance of pedagogical quality, context, and relevant professional development.

Uporaba multimedijskih uénih sredstev v osnovnem izobraZevanju: pri-
merjalna analiza Kosova in Severne Makedonije

Ta kvantitativna deskriptivno-primetjalna raziskava je preucevala uporabo mul-
timedije med osnovnosolskimi ucitelji na Kosovu in v Severni Makedoniji. Po-
datki so bili zbrani z vprasalnikom, ki ga je izpolnilo 298 uciteljev. Skupno je
79,5 % uciteljev porocalo, da multimedijo uporablja vsaj ob¢asno, 46,3 % pa
pogosto ali vedno. Najpogosteje so uporabljali YouTube, izobrazevalne video-
posnetke, kvize in glasbo, predvsem za utrjevanje znanja in spodbujanje interak-
tivnega ucenja. Uporaba multimedije se je statistiéno znaéilno razlikovala glede
na drzavo in spol, pri ¢emer je bila pogostejsa v Severni Makedoniji in med udi-
teljicami, ne pa glede na predmetno podroéje. Ucitelji brez predhodnega formal-
nega usposabljanja so porocali o statisticno znacilno pogostejsi uporabi kot us-
posobljeni ucitelji, vendar je zaradi sestave vzorca potrebna previdnost pri inter-
pretaciji. Ugotovitve poudatjajo pomen pedagoske kakovosti, konteksta in

ustreznega strokovnega izpopolnjevanja.
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Introduction

In recent decades, multimedia has developed from a supplementaty classroom reso-
urce into an increasingly important component of teaching and learning. Its use has
also become embedded in national education policies and curriculum frameworks,
including those of Kosovo and North Macedonia, where digital competence and the
pedagogical integration of technology are explicitly promoted (MEST, 2021; MEST,
2016).

However, the educational value of multimedia depends less on the technology itself
than on how it is integrated into teaching. Clark (1994) argued that instructional
methods, rather than media themselves, determine learning outcomes. In contrast,
Kozma (1994) emphasized that the capabilities of media can support learning when
they interact with the cognitive and social processes through which knowledge is
constructed.

Fullan (2012) argues that educational transformation requires the alignment of pe-
dagogy, technology, and systemic support. From this perspective, technology can
contribute to more engaging, accessible, and relevant learning, but only when it is
embedded within sound pedagogical practice and supported by broader educational
structures.

In the present study, multimedia is understood in a broad, practice-based educational
sense. The term refers to digital, audiovisual, and interactive resources used by tea-
chers to support classroom instruction, including presentations, educational videos,
animations, YouTube materials, Smart Boards, music, games, and quizzes. These
resources do not all operate through identical pedagogical or cognitive mechanisms;
some represent platforms, others content formats, technological tools, or instructi-
onal activities. This distinction allows the empirical analysis to reflect teachers’
everyday classroom practices while recognizing that effective multimedia use must
still be guided by appropriate instructional principles.

Within this broad, practice-based understanding, the educational value of multime-
dia depends on how resources are selected, designed, and integrated into instruction.
Well-designed animations, simulations, and combinations of verbal and visual infor-
mation can support understanding and engagement, whereas pootly structured ma-
terials may create unnecessary cognitive demands (Hoftler & Leutner, 2007; Mayer,
2021).

Nevertheless, integration does vary across contexts, shaped by teacher beliefs, self-
efficacy, resources, and institutional support (Ertmer, 1999; Tondeur et al., 2010).
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A more recent study highlights additional barriers, including outdated infrastruc-
ture, limited access to technology, and insufficient practical training for teachers
(Thaqgi & Atanasoska, 2025). Although both countries have introduced curricular
reforms promoting digital competence through media education in Kosovo’s Core
Curriculum and ICT integration in North Macedonia’s education system differences
in institutional structures and resource distribution continue to shape how multime-

dia is implemented in primary education.

The Evolution of Multimedia in Educational Practice

The evolution of multimedia in education reflects a gradual shift from simple visual
supplementation toward cognitively grounded instructional design. Early multimo-
dal instruction can be traced to Comenius’ Orbis Sensualium Pictus, which combi-
ned text and images to support multisensory learning (1967, p. 24). In the twentieth
century, audiovisual tools such as film, radio, and television laid the groundwork for
integrating media into classrooms (Cuban, 1986, pp. 17-18). The widespread
adoption of computers enabled multimedia environments that integrate text, sound,
graphics, animation, and interactivity, marking a major conceptual transformation in
teaching and learning.

The theoretical foundations for multimedia learning are grounded in cognitive lear-
ning theories. Mayer’s Cognitive Theory of Multimedia Learning (Mayer, 2001, 2014;
Mayer & Moteno, 2003) proposes that learners process information through dual
channels, verbal and visual, each with limited capacity. Meaningful learning occurs
when students actively select, organize, and integrate information from both chan-
nels. Mayer demonstrated that students learn more effectively from coordinated
words and images than from text alone, and his principles of coherence, signalling,
redundancy, modality, and spatial contiguity show how instructional design directly
affects retention and transfer. Paivio’s Dual Coding Theory (1990) further supports
this view, emphasizing that representing information through both verbal and visual
systems strengthens memory and understanding. Similarly, Cognitive Load Theory
(Chandler & Sweller, 1991; Sweller, 1988) stresses the importance of managing wor-
king memory by reducing extraneous load, sequencing complex information, and
supporting schema construction. In primary education, these principles are especi-
ally relevant. Multimedia can support problem-solving in mathematics, enhance lite-
racy skills such as phonics and comprehension, and deepen understanding in science

by aligning instruction with learners’ cognitive capacities (Paas & Sweller, 2012).
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Dynamic visualizations, interactive manipulatives, and simulations allow students to
engage actively with content, facilitating exploration without overloading working
memory.

Early debates questioned whether technology itself improves learning outcomes. In
his study Clark (1994) argued that media alone do not influence achievement; in-
structional methods do. Although initially controversial, subsequent research refra-
med this debate, showing that multimedia enhances learning when integrated with
effective pedagogical strategies. Jonassen’s (1996) concept of digital “mindtools” si-
milarly emphasizes that multimedia functions as a cognitive tool, enabling learners

to actively construct knowledge rather than passively receive information.

Benefits of Multimedia in Educational Contexts

Empirical research in the 21st century consistently reports positive effects of multi-
media on learner motivation, comprehension, and retention in primary education,
particularly in mathematics, science, and language learning. Several studies indicate
that dynamic visualizations and interactive formats outperform static materials when
designed in accordance with cognitive principles (Hoftler & Leutner, 2007; Mayer
& Moreno, 2003).

Research by Mayer and Moreno has extensively documented how modality and con-
tiguity principles such as aligning narration with relevant visuals reduce extraneous
cognitive load and support meaningful learning (Mayer et al., 1999; Moreno & Park,
2010). A growing body of research highlights the effectiveness of simulations, gami-
fied environments, augmented reality, and problem based multimedia in enhancing
conceptual understanding, critical thinking, and long term retention (Jalaluddin et
al., 2020; Rincon-Flores & Santos-Guevara, 2021; Sekarwangi et al., 2021). Systema-
tic reviews further demonstrate that multimedia learning principles (e.g., coherence,
signalling, and segmenting) are being adapted for diverse instructional settings, inc-
luding immersive and virtual environments (Ceken & Taskin, 2022). Nevertheless,
the literature identifies persistent barriers to effective multimedia integration. Empi-
rical evidence highlights that teacher beliefs, digital competence, and instructional
confidence significantly influence adoption and use (Ertmer, 1999; Mertala, 2019).
Infrastructure limitations and unequal access to technology remain significant
constraints, particularly in under resourced educational systems (Tondeur et al.,
2016). Scholars also note that poorly designed multimedia even when theoretically
grounded can increase cognitive overload, thereby undermining learning outcomes
(Mayer & Moreno, 2003).
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Cognitive Load Theory remains relevant to the design of digital and multimedia le-
arning environments. Multimedia materials can support comprehension, attention,
and problem-solving when they reduce unnecessary information, sequence complex
content appropriately, and coordinate visual, verbal, and interactive elements effec-
tively (Paas & Ayres, 2014). These principles are particularly important in primaty
education, where multimedia-supported instruction should be carefully structured

and scaffolded to match learners’ developing cognitive capacities.

Statement of the Problem

Although multimedia resources are increasingly used in primary education, limited
comparative evidence is available regarding how teachers integrate them into
everyday classroom practice in Kosovo and North Macedonia. Both countries have
introduced educational reforms that promote digital competence and technology-
supported instruction, yet differences in access, institutional support, teacher prepa-
ration, and classroom context may shape patterns of multimedia use. This study
therefore examines the reported frequency, types, and pedagogical purposes of mul-
timedia use among primary school teachers in the two countries. It also investigates
differences according to country, gender, subject area, and prior training, as well as
the relationships between multimedia use, teachers’ confidence in its instructional

effectiveness, and satisfaction with its use.
Methodology

Research Design

This study employed a quantitative, descriptive-comparative research design to
examine teachers’ reported use of multimedia aids in primary education in Kosovo
and North Macedonia. The design enabled comparisons in the frequency of multi-
media use across country, gender, subject area, and prior-training groups, while also
allowing the examination of associations between multimedia use, teachers’ confi-
dence in its instructional effectiveness, and satisfaction with its use. Because the
study was cross-sectional and based on self-reported data, it was intended to identify
patterns and relationships rather than establish causal effects.

The study was guided by the following research questions:

1. What are the reported frequency, types, and pedagogical purposes of multimedia

use among primary school teachers in Kosovo and North Macedonia?
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2. Do teachers’ reported levels of multimedia use differ significantly according to
country and gender?

3. Does reported multimedia use differ significantly according to subject area and
prior training in multimedia integration?

4. What relationships exist between teachers’ reported multimedia use, their confi-

dence in its instructional effectiveness, and their satisfaction with its use?

Sample Description

The study included 298 teachers from Kosovo (n = 120, 40.3%) and North Mace-
donia (n = 178, 59.7%). The sample consisted of 218 female teachers (73.2%) and
80 male teachers (26.8%).

Instruments

Data were collected using a structured questionnaire developed to examine teachers’
use of multimedia aids in primary education. The questionnaire gathered informa-
tion on teachers’ demographic characteristics, frequency and forms of multimedia
use, pedagogical purposes, curriculum integration, perceived effectiveness, satisfa-
ction, confidence, preparation time, subject-related use, and prior training. The first
part of the questionnaire collected demographic information, including country, age
group, gender, and previous participation in training related to the use of multimedia
aids. These variables were used to describe the sample and examine differences in
multimedia use across teacher groups. Overall frequency of multimedia use was me-
asured using one ordinal item, labelled “Multimedia Use.” Teachers rated how frequ-
ently they used multimedia aids on a five-point response scale ranging from 1 = not
at all to 5 = always. This item was designed to provide a direct indicator of teachers’
general self-reported frequency of multimedia use. It was not intended to function
as a multi-item psychometric scale and therefore does not capture all dimensions of
multimedia integration, such as instructional quality, pedagogical alignment, or
cognitive design. The questionnaire also included a multiple-response item assessing
the types of multimedia aids used by teachers. Respondents could select more than
one option from presentations, educational videos, animations, YouTube, Smart Bo-
ards, music, games, and quizzes. Each multimedia type was entered into the dataset
as a separate dichotomous variable, indicating whether the option had been selected.

These variables were treated as descriptive categories rather than as items forming a
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common scale because they represent different technologies, formats, and instructi-
onal resources. A second multiple-response item examined the pedagogical purposes
for which teachers used multimedia. The response categories included introducing
new concepts, promoting interactive activities, supporting students’ understanding,
and solidifying previously taught knowledge. Each purpose was coded as a separate
dichotomous variable, and respondents were permitted to select more than one pur-
pose. Additional questionnaire items examined the integration of multimedia into
the regular curriculum, the amount of time required to prepare multimedia-suppot-
ted lessons, and the subject areas in which multimedia was used most frequently.
Teachers were also asked to assess the effectiveness of multimedia, indicate their
satisfaction with its use, and report their confidence in its instructional efficacy. Sa-
tisfaction and confidence were measured using separate ordinal items. These indica-
tors were intended to capture teachers’ direct perceptions rather than broader vali-
dated psychological constructs. Prior training was measured through a nominal item
asking teachers whether they had previously received training in the use of multime-
dia aids. This variable reflected participation in formal training but did not assess the
content, duration, quality, or practical relevance of the training. It should therefore
not be interpreted as a direct measure of teachers’ digital competence. In this study,
multimedia aids were defined broadly as digital, audiovisual, and interactive resout-
ces used by teachers to support classroom instruction. This practice-based definition
includes platforms, content formats, instructional activities, and technological tools.
It is broader than the more specific definition used in the Cognitive Theory of Mul-
timedia Learning, which primarily concerns learning from coordinated verbal and
visual representations. Because the principal variables measuring overall multimedia
use, satisfaction, and confidence consisted of single items, internal consistency co-
efficients such as Cronbach’s alpha were not applicable. The absence of multi-item
scales is acknowledged as a measurement limitation and is considered when intet-

preting the findings.

Data Analysis

Data were analysed using IBM SPSS Statistics, version 26. Descriptive statistics, inc-
luding frequencies and percentages, were used to summarize the demographic cha-
racteristics of the participants and their responses. Multiple-response analyses were
conducted to examine the types of multimedia aids used and their reported pedago-

gical purposes. Because overall multimedia use was measured using a single five-
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point ordinal item, non-parametric procedures were used for the primary group
comparisons. Mann-Whitney U tests examined differences in multimedia use ac-
cording to country, gender, and prior training. A Kruskal-Wallis H test was used to
examine differences across subject areas. Effect sizes for the Mann-Whitney U tests
were calculated using r = | Z |/ VN. Chi-square tests of independence were conduc-
ted to examine associations between country, gender, and prior training and the use
of specific multimedia aids. Cramér’s V was reported as the measure of effect size.
Spearman’s rank-order correlation was used to examine associations between overall
multimedia use, confidence in its effectiveness, and satisfaction with its use. Statisti-

cal significance was set at p < .05.
Results

Sample description

The study included 298 primary school teachers, of whom 120 (40.3%) were from
Kosovo and 178 (59.7%) were from North Macedonia. Female teachers constituted
73.2% of the total sample, while male teachers represented 26.8%. The gender dis-
tribution differed considerably between the two national samples. In Kosovo, 47.5%
of respondents were male and 52.5% were female, whereas the North Macedonian
sample consisted of 12.9% male and 87.1% female teachers. Overall, 152 teachers
(51.0%) reported having received prior training in the use of multimedia aids, while
146 (49.0%) had not. Training participation differed notably by country. In Kosovo,
76.7% of teachers reported prior multimedia training, compared with 33.7% of tea-
chers from North Macedonia. The age distributions of the two country groups were
broadly similar. Most participants were between 30 and 55 years of age, representing
70.0% of the Kosovo sample and 76.9% of the North Macedonian sample. Detailed
demographic characteristics are presented in Table 1.

Table 1

Sample characteristics by country

Vasiabl Catecory Kosovo, North Macedonia, Total,
anable ~AHegony n (%) n (%) n (%)
Gender Male 57 (47.5) 23 (12.9) 80 (26.8)

Female 63 (52.5) 155 (87.1) 218 (73.2)

Prior multimedia training No 28 (23.3) 118 (66.3) 146 (49.0)
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Yes 92 (76.7) 60 (33.7) 152 (51.0)
18-29

Age group years 11 9.2) 9(5.1) 20 (6.7)
32;29 42 (35.0) 75 (42.1) 117 (39.3)
;‘:g;ris 42 (35.0) 62 (34.8) 104 (34.9)
56 years
or older 25 (20.8) 32 (18.0) 57 (19.1)

Note. Percentages in the country columns are calculated within each country. Complete demographic
and training data were available for all 298 respondents.

Ouwerall frequency of multimedia nse

Overall multimedia use was assessed on a five-point ordinal scale ranging from 1 =
not at all to 5 = always. The median response was 3, corresponding to “sometimes”
(Mdn = 3, IQR = 1). Of the 298 teachers, 26 (8.7%) reported not using multimedia
at all, 35 (11.7%) reported using it rarely, 99 (33.2%) sometimes, 84 (28.2%) often,
and 54 (18.1%) always. Overall, 46.3% of teachers reported using multimedia often

or always, while 79.5% reported using it at least sometimes.

Types and purposes of multimedia aids nsed

Teachers reported using a wide range of multimedia aids in their teaching practice
(Table 2). The most frequently reported resources were YouTube (57.0%), educa-
tional videos (47.7%), quizzes (44.3%), and music (43.0%). Presentations (40.6%)
and Smart Boards (31.9%) were also commonly used, while games (28.9%) and ani-

mations (19.8%) were reported less frequently.

Table 2
Multimedia aid used by teachers

Multimedia aid n % of respondents
Presentations 121 40.6
Educational videos 142 47.7
Animations 59 19.8
YouTube 170 57.0
Smart Board 95 31.9
Music 128 43.0
Games 86 28.9
Quizzes 132 44.3

Note. Percentages represent the proportion of the total sample selecting each multimedia aid. Respond-
ents could select more than one option; therefore, percentages do not sum to 100%.
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Regarding the purposes of multimedia use (Table 3), the most commonly cited pur-
pose was to solidify students’ knowledge (66.8%), followed by promoting interactive
activities (52.7%) and introducing new concepts (43.3%). Enhancing students’ un-
derstanding was reported by 36.2% of respondents.

Table 3

Purpose of multimedia aid use

Purpose n % of respondents
New concepts 129 43.3
Interactive activity 157 52.7
Student understanding 108 36.2
Solidifying knowledge 199 66.8

Note. Percentages reptresent the proportion of respondents selecting each option. Multiple responses
were permitted.

Differences in overall multimedia use by country and gender
Mann-Whitney U tests were conducted to examine whether the reported frequency

of multimedia use differed by country and gender (Table 4).

Table 4
Differences in overall multimedia use by conntry and gender

. Mean Mann- Effect size,
Variable Group n cank Whitney U Z p .
Kosovo 120 120.33 7,179.00 —-497 <.001 .29
Country  North
Macedonia 178 169.17
Male 80 114.28 5,902.50 443 < .001 .26
Gender

Female 218 162.42

Note. Overall multimedia use was measured on a five-point ordinal scale ranging from 1 = not at all to

5 = always. Effect size was calculated as r=|Z|/ VN. Higher mean ranks indicate more frequent reported
multimedia use.

Teachers from North Macedonia had a higher mean rank for multimedia use (mean
rank = 169.17) than teachers from Kosovo (mean rank = 120.33). This difference
was statistically significant, U = 7,179.00, Z = —4.97, p < .001, with a small-to-mo-
derate effect size, r = .29. A statistically significant gender difference was also found.
Female teachers had a higher mean rank for multimedia use (mean rank = 162.42)
than male teachers (mean rank = 114.28), U = 5,902.50, Z = —4.43, p < .001. The
effect size was small-to-moderate, r = .26. Overall, the findings indicate that teachers
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from North Macedonia reported more frequent multimedia use than teachers from
Kosovo, while female teachers reported more frequent multimedia use than male

teachers.

Associations between demographic variables and types of multimedia aids

Chi-square tests of independence were conducted to examine associations between
demographic variables (country and gender) and the use of specific multimedia aids
(Table 5).

Table 5
Associations of Country and Gender with Types of Multimedia Aids

Multimedia aid Country y? (df=1) \Y Gender y? (df=1) \Y%

Presentations 0.30 (ns) 0.03 1.45 (ns) 0.07
Educational videos 5.80* 0.14 13.66%** 0.21
Animations 1.24 (ns) 0.06 0.87 (ns) 0.05
YouTube 15.42%%% 0.23 12.97#%* 0.21
Smart Board 11.29%* 0.19 5.69* 0.14
Music 53.12%%* 0.42 21.02%%* 0.27
Games 2.16 (ns) 0.09 5.44% 0.14
Quizzes 1.50 (ns) 0.07 2.05 (ns) 0.08

Note. y? = Pearson chi-square; V = Cramér’s V. p <.05%, p < .01%*, p < .001***; ns = not significant.

Country and multimedia types

Significant associations were found between country and the use of educational vi-
deos, ¥* (1) = 5.80, p = .016; YouTube, x> (1) = 15.42, p < .001; Smart Boards, x>
(1) = 11.29, p = .001; and music, ¥* (1) = 53.12, p < .001. In all cases, teachers from
North Macedonia reported higher usage rates than teachers from Kosovo. No sig-
nificant country differences were observed for presentations, animations, games, or

quizzes.

Gender and mnltimedia types

Gender was significantly associated with the use of several multimedia aids. Female
teachers were more likely than male teachers to report using educational videos, x>
(1) = 13.66, p < .001; YouTube, x> (1) = 12.97, p < .001; Smart Boards, y* (1) =
5.69, p = .017; music, x> (1) = 21.02, p < .001; and games, y* (1) = 5.44, p = .020.
No significant gender differences were found for presentations, animations, or qu-

izzes.
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Multimedia use by subject taught

Differences in overall multimedia use across subject areas were examined using a
Kruskal-Wallis H test. The results indicated no statistically significant differences in
multimedia use among teachers of different subjects, H (6) = 6.11, p = .411.

The analysis provided no evidence of statistically significant differences in reported

multimedia-use frequency across the subject areas represented in the sample.

Training, confidence, satisfaction, and multimedia use

Differences in multimedia use based on prior training were examined using a Mann-
Whitney U test. A statistically significant difference was found between teachers who
had received training in the use of multimedia aids and those who had not, U =
8265.50,Z = —3.94, p <.001, with a small-to-moderate effect size (r = .23). Teachers
without prior training reported higher levels of multimedia use than those who had
received training. Spearman’s rank-order correlations were conducted to examine
relationships between multimedia use, confidence in the efficacy of multimedia, and
satisfaction with multimedia use. Multimedia use was positively associated with tea-
chers’ confidence in the effectiveness of multimedia, o = .20, p = .001, as well as

with their satisfaction with multimedia use, o = .19, p = .001.

Training and types of multimedia aids

Additional chi-square tests examined associations between prior training and the use
of specific multimedia aids. No statistically significant associations were found
between training and any of the multimedia types examined. The results for educa-
tional videos, ¥* (1) = 3.83, p = .050, and music, y* (1) = 3.77, p = .052, were close
to the predefined significance threshold but did not meet the criterion of p < .05. In
both cases, teachers without prior training reported higher usage rates.

Discussion

This study examined teachers’ use of multimedia aids, focusing on usage patterns,
demographic differences, prior training, confidence, and satisfaction. The findings
indicate that multimedia use was widespread and varied according to several con-
textual and demographic characteristics. Reported use was also weakly associated
with teachers’ confidence in multimedia effectiveness and satisfaction with its use,
while no statistically significant differences were found across subject areas. These
results suggest that multimedia use may be related to a combination of contextual,
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professional, and attitudinal factors rather than to any single characteristic (Ertmer
& Ottenbreit-Leftwich, 2010; Teo & Zhou, 2014). Teachers most frequently used
accessible tools such as YouTube, educational videos, quizzes, and music, suppor-
ting prior research that highlights teachers’ preference for resources requiring mini-
mal preparation and adaptable to diverse contexts (Hoffler & Leutner, 2007). The
primary pedagogical purposes (solidifying knowledge, promoting interactive activi-
ties, and introducing new concepts) reflect a learner-centred approach, emphasizing
engagement and reinforcement over mere content delivery (Mayer, 2009; Moreno &
Valdez, 2005; Prensky, 2001). Significant differences emerged by country and gen-
der. Teachers from North Macedonia reported more frequent overall multimedia
use and higher use of educational videos, YouTube, Smart Boards, and music than
teachers from Kosovo. These differences may reflect variations in technological ac-
cess, infrastructure, institutional support, educational policy, or other contextual fa-
ctors; however, these explanations were not directly examined in the present study
(Tondeur et al., 20106). In addition, the national samples differed considerably in their
gender and prior-training distributions, so the observed country difference may pat-
tly reflect differences in sample composition.

Female teachers reported more frequent overall multimedia use and higher use of
educational videos, YouTube, Smart Boards, music, and games than male teachers.
However, the study did not investigate the mechanisms underlying these differences.
They may be associated with country distribution, teaching context, prior training,
access to resources, age, or other unmeasured characteristics. The findings should
therefore be interpreted as descriptive associations rather than evidence that gender
itself determines teachers’ use of multimedia.

The analysis provided no evidence of statistically significant differences in reported
multimedia-use frequency across the subject categories represented in the sample.
However, the finding does not establish that multimedia is integrated in the same
way or with the same pedagogical quality across all subjects. An unexpected finding
was that teachers without prior formal training reported more frequent multimedia
use than teachers who had received training. This result should be interpreted cauti-
ously. One possible explanation is that untrained teachers may rely more heavily on
self-directed experimentation with accessible tools such as YouTube, music, and on-
line quizzes, particularly when formal professional development is limited or insuf-
ficiently connected to classroom practice (Hew & Brush, 2007)

However, other explanations are also possible. Teachers who patticipated in formal

training may have done so because they or their schools had already identified gaps
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in their practice, which may introduce a form of selection bias. In addition, the tra-
ining received may have varied in content, duration, quality, and practical relevance,
all of which can influence whether professional development leads to meaningful
changes in technology integration (Lawless & Pellegrino, 2007). Previous research
has also shown that formal training alone does not necessarily result in greater
technology use unless it addresses teachers” beliefs, confidence, pedagogical
knowledge, and classroom context (Ertmer et al., 2012b).

It is therefore possible that training influences the quality, intentionality, or pedago-
gical alighment of multimedia use rather than its frequency. Accordingly, the present
finding should not be interpreted as evidence that training is ineffective, but rather
as an indication that future research should examine the design, quality, and practical
relevance of professional development in greater detail. Multimedia use was positi-
vely associated with teachers’ confidence in its effectiveness and their satisfaction
with its use. However, both relationships were weak, and the cross-sectional design
does not allow conclusions about their direction. Teachers who feel more confident
about the instructional value of multimedia may be more likely to use it frequently,
but repeated use may also strengthen confidence by providing teachers with greater
experience and familiarity. Similarly, satisfaction may encourage continued multime-
dia use, while successful or frequent use may itself contribute to greater satisfaction.
These findings therefore indicate related patterns of teacher perception and practice
rather than causal effects (Bandura, 1997; Ertmer & Ottenbreit-Leftwich, 2010).
These findings have several practical implications. As confirmed by Ertmer et al.
(2012b) professional development should move beyond technical skills to build tea-
chers’ confidence and beliefs regarding multimedia’s instructional value. Policyma-
kers and administrators should consider whether differences in technological access,
infrastructure, and institutional support may contribute to variation in multimedia
use across educational contexts (Tondeur et al., 2016). Because reported frequency
did not differ significantly across subject areas, schools could consider providing
multimedia-related support across the curriculum, while remaining attentive to sub-
ject-specific pedagogical needs. This study has several limitations. First, the use of
self-reported data may have introduced response bias, while the cross-sectional de-
sign limits causal interpretation. Second, overall multimedia use, satisfaction, and
confidence were measured using single-item indicators, which do not capture the
full complexity of these constructs and do not permit the assessment of internal
consistency. The focus on the frequency and types of multimedia use also does not
address the quality, pedagogical appropriateness, or cognitive design of multimedia-
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supported instruction. In addition, the study relied on prior training as an indicator
of teachers’ professional preparation but did not include a direct measure of their
digital or pedagogical competence in using multimedia.

Formal training does not necessarily correspond to actual skill level, as teachers may
also develop competence through classroom experience, self-directed learning, or
informal professional support. The two national samples also differed considerably
in their gender and prior-training distributions. Consequently, the separate associa-
tions observed for country, gender, and training may partly reflect overlapping
sample characteristics, and the present analyses cannot establish the independent
contribution of each factor. Future research should use validated multi-item mea-
sures, include direct assessment of teacher competence, and employ observational,
longitudinal, or mixed-methods designs to examine how multimedia is integrated
into classroom practice and how training influences instructional quality and student

outcomes over time (Hoffler & Leutner, 2007; Saipunidzam et al., 2010).
Conclusion

This study examined teachers’ use of multimedia aids across different demographic,
contextual, and attitudinal dimensions. The findings demonstrate that multimedia
use is a widespread instructional practice, with teachers employing a variety of tools,
most notably accessible resources such as YouTube, educational videos, quizzes, and
music, to support student engagement, interaction, and knowledge consolidation
(Hoffler & Leutner, 2007; Kay, 2012; Prensky, 2001). Significant differences in re-
ported multimedia use were observed by country and gender. However, these fin-
dings represent associations rather than evidence that country or gender indepen-
dently determines multimedia use, particularly because the two national samples dif-
fered in their gender and prior-training distributions. No statistically significant dif-
ferences were found across subject areas, indicating that reported frequency was
broadly similar among the subject categories represented in the study. This finding
does not, however, establish that multimedia is used with the same purpose, quality,
or pedagogical approach across all subjects. Teachers reporting more frequent mul-
timedia use also tended to report greater confidence in its effectiveness and higher
satisfaction with its use. These associations were weak and should not be interpreted
causally, as the cross-sectional design does not establish whether confidence and

satisfaction encourage multimedia use or develop through repeated experience with
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multimedia. An important finding was that, within this sample, teachers without
prior formal training reported more frequent multimedia use than those who had
received training. Given the differences in the composition of the country and tra-
ining groups, this result should be interpreted cautiously and should not be taken as
evidence that formal training is ineffective.

This finding supports previous research indicating that professional development
should address teachers’ beliefs, confidence, pedagogical knowledge, and classroom
context rather than focusing only on technical skill (Ertmer et al., 2012b; Hew &
Brush, 2007; Lawless & Pellegrino, 2007).

This result highlights the need to reconsider how professional development pro-
grams are designed and evaluated, shifting attention from the frequency of multi-
media use towards its pedagogical purpose, quality of integration, and teachers’ con-
fidence in using multimedia effectively (Hew & Brush, 2007; Tschannen-Moran &
Hoy, 2001).

Opverall, the study suggests that effective integration of multimedia in teaching requ-
ires a balanced approach that combines access to resources, supportive institutional
contexts, and opportunities for teachers to develop confidence and satisfaction in
using multimedia (Ertmer & Ottenbreit-Leftwich, 2010; Tondeur et al., 2016). Fu-
ture research should explore the qualitative dimensions of multimedia use and
examine how targeted, reflective training models can enhance not only the quantity
but also the pedagogical impact of multimedia integration in classrooms (Ertmer et
al., 2012a; Hoftler & Leutner, 2007; Kay, 2012).
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