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Abstract

Introduction. The article addresses the scientific problem of whether a more vivid and engaging
presentation modality necessarily supports more accurate comprehension of the same educational
content. This problem is especially important for factually dense educational texts that require learners
to retain proper names, chronological order, cultural references and causal relations. The aim of the
study is to determine how written text, audio and video presentation of one and the same educational
stimulus are associated with objective comprehension, productive recall, subjective cognitive load,
evaluative perception and metacognitive calibration.

Materials and Methods. The study was conducted as an original between-subjects
psycholinguistic experiment. A total of 456 participants worked with the stimulus “The History of Ice
Cream” in one of three presentation conditions: written text (n = 146), audio (n = 167) or video
(n = 143). The methodological framework combined the cognitive theory of multimedia learning,
cognitive load theory, discourse-comprehension models and research on metacognitive calibration. The
instruments included 14 objective comprehension items, an open summary scored with a 0-10 rubric, a
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semantic differential, and subjective ratings of material difficulty, task difficulty, confidence, self-rated
comprehension, memory accessibility and interest.

Subjective perception was measured with a 12-scale semantic differential and six additional
ratings: difficulty of the material, difficulty of the tasks, confidence, self-rated comprehension, memory
accessibility and interest. The data were analyzed using Kruskal-Wallis tests, Mann—-Whitney tests with
Holm correction, effect sizes, Spearman correlations, regression and exploratory mediation analysis.

Results. Written text produced the highest objective comprehension score, followed by video and
audio. The written-text advantage was most pronounced for exact factual attribution, proper names and
chronological reconstruction. Video was evaluated as more dynamic, interesting and visually rich, but
this affective advantage did not result in the highest factual comprehension. Cognitive load was the
strongest negative predictor of objective performance, whereas imagery/detail contributed positively
and engagement did not show an independent direct effect after cognitive load was taken into account.

Conclusions. The main result of the study is an experimental confirmation of the dissociation
between subjective engagement and precise comprehension in multimodal educational input. For
factually dense material, the effectiveness of a modality should be evaluated not by its attractiveness
alone, but by the balance between external cognitive support, experienced cognitive load, productive
recall and metacognitive calibration.

Keywords

Presentation modality; Educational text comprehension; Cognitive load; Written text; Audio
learning; Educational video; Productive recall; Metacognitive calibration; Semantic differential.

Introduction 3] describe multimedia

learning as active

Problem Statement

Digital educational environments have
made it possible to present the same academic
content as written text, audio, video or a
combination of these formats. This technological
variability creates not only a practical pedagogical
issue but also a specific psycholinguistic problem:
a modality that appears more dynamic and
emotionally engaging may not necessarily lead to
deeper or more accurate comprehension. The
problem becomes particularly important when the
material is factually dense and contains proper
names, dates, historical attribution, causal links
and a chronological sequence.

The theoretical background of this problem
combines classical and contemporary research
traditions. Mayer and Moreno [1] and Mayer [2;

! pPaivio A. Mental representations: A dual coding ap-
proach. New York, Oxford University Press, 1986. URL:
https://archive.org/details/mentalrepresenta0000paiv

selection, organisation and integration of verbal
and pictorial information; Paivio’s dual-coding
theory ! provides the classical basis for
distinguishing verbal and imaginal processing
systems. At the same time, Sweller, van
Merriénboer and Paas [4] and Baddeley [5] show
that new information is initially processed under
the constraints of limited working memory.
Therefore, a richer modality can support learning
only when it helps learners build a coherent
mental representation rather than increasing
extraneous processing demands.

Recent studies show that this issue remains
empirically unresolved. Mayer [2] argues that the
current development of the cognitive theory of
multimedia learning increasingly includes
motivational, affective and metacognitive
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processes rather than only the combination of
words and pictures. Noetel and colleagues [6], in
a systematic review of video in higher education,
found that video can improve learning, especially
when it supplements existing instruction, but its
effect depends on instructional design and active
learning. Fyfield, Henderson and Phillips [7],
reviewing 113 studies on instructional video
design, showed that shorter, segmented and
coherent videos supported by learning activities
are more likely to improve learning outcomes.
Skulmowski and Xu [8] demonstrated that digital
and online learning environments may create
additional extraneous cognitive load, while Liu
[9] showed experimentally that segmentation in a
multimedia environment affects cognitive load,
vocabulary retention and reading comprehension.
These findings indicate that the educational value
of video cannot be inferred from vividness or
attractiveness alone.

The comparison between written and
transient modalities is equally complex. Clinton-
Lisell [10], in a meta-analysis of reading and
listening comprehension, reported no universal
superiority of either modality across all contexts,
but showed that reading may become
advantageous when learners can regulate the pace
of processing and when tasks require precise
comprehension rather than only general
understanding. Research by Clinton [11] and
Delgado, Vargas, Ackerman and Salmerén [12]
further indicates that comprehension depends on
task demands, genre, time constraints and
learners’ calibration of their understanding. In
Russian-language research, Evenko, Glivenkova
and Morozova [13] analyse blended learning from
the perspective of cognitive load theory, while
Pushkarev and Pushkareva [14] emphasise that
the social and informational characteristics of
digital educational environments can influence
learners’ engagement and interpretation of
educational content.

http://en.sciforedu.ru/
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Taken together, these studies demonstrate
the contemporary relevance of the problem but
also reveal an empirical gap: there are still
relatively few studies that compare several
presentation modalities while holding the
educational content constant and assessing not
only objective comprehension, but also
productive recall, subjective difficulty, affective
evaluation and metacognitive calibration. The gap
addressed in the present article is the lack of
integrated empirical evidence on how written text,
audio and video of the same factually dense
educational stimulus differ in these interrelated
outcomes.

The aim of the study is to determine how
presentation modality affects comprehension of
one and the same factually dense educational text

through the relationship between objective
performance, productive recall, subjective
cognitive load, evaluative perception and

metacognitive calibration.

The central hypothesis of the study is that,
when the same factually dense educational
content is presented in different modalities,
written text will support more accurate objective
and productive comprehension than transient
audio and video formats because it provides
stronger external cognitive support and more
favourable  conditions  for  metacognitive
calibration, whereas subjective engagement alone
will not be sufficient to predict factual
comprehension.

Methods

Methodological framework. The study was
designed as an original experimental full article.
The methodological framework of the study
combines four complementary lines of research.
First, the cognitive theory of multimedia learning
developed by Mayer and Moreno [1] and further
elaborated by Mayer [2; 3] was used to interpret
modality as a form of distributing information
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across verbal and visual channels; this line also
relies on Paivio’s classical dual-coding theory?.
Second, cognitive load theory was used to explain
how intrinsic and extraneous processing demands
may limit comprehension under different
presentation formats [4; 8; 15; 16; 17]. Third,
discourse-comprehension models were used to
treat understanding as the construction of a
coherent mental representation that includes
factual, causal and chronological relations® 4 [5;
18; 19]. Fourth, metacognitive research was used
to analyse the relationship between objective
performance and learners’ confidence in their
own understanding [20; 21; 22; 23].

Design and participants. The experiment
used a between-subjects quasi-experimental
design with three presentation conditions: written
text, audio and video. The total sample included
456 participants: 146 in the written-text condition,
167 in the audio condition and 143 in the video
condition. The sample included 273 male and
183 female participants. The most frequent age
was 20 years. The sample should therefore be
interpreted primarily as a young adult student
sample.

Stimulus material. All participants worked
with the same educational content, “The History
of Ice Cream”. The stimulus combined a narrative
introductory episode with an expository historical
account. It contained proper names, dates, cultural
references, technological innovations and causal
relations. This made it suitable for assessing both
global understanding and precise factual
comprehension. The use of one constant stimulus

2 Paivio A. Mental representations: A dual coding ap-
proach. New York, Oxford University Press, 1986. URL.:
https://archive.org/details/mentalrepresenta0000paiv

3 Kintsch W. Comprehension: A paradigm for cognition.
Cambridge: Cambridge University Press, 1998. URL:
https://www.cambridge.org/gb/universitypress/sub-
jects/psychology/cognition/comprehension-paradigm-cog-
nition
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across conditions made it possible to attribute
differences in outcomes primarily to presentation
modality rather than to content variation.

Instruments. Objective comprehension was
measured with 14 scored items. The items
covered the main purpose of the text, the
discourse function of the opening episode,
true/false/not-given statements, factual recall,
conceptual explanation, central idea identification
and  chronological  ordering.  Productive
comprehension was assessed by an open summary
scored with a 0—10 rubric. The rubric included the
main idea, chronological structure, key facts,
causal logic and accuracy or absence of
distortions.

Subjective perception was measured with a
12-scale semantic differential® and six additional
ratings: difficulty of the material, difficulty of the
tasks, confidence, self-rated comprehension,
memory accessibility and interest. The semantic
differential was used to capture evaluative and
affective profiles of the stimulus, while the
subjective ratings were used as indicators of
experienced cognitive load and metacognitive
monitoring.

Procedure and data analysis. Participants
worked with the stimulus in the modality assigned
to their condition and then completed the same set
of comprehension and subjective-evaluation
instruments. The order and content of the
assessment tasks were identical across conditions.
Responses were processed in anonymized form.
Because several dependent variables were ordinal
or non-normally distributed, non-parametric

4van Dijk T. A., Kintsch W. Strategies of discourse com-
prehension. New York, Academic Press, 1983. URL:
https://onlinebooks.library.upenn.edu/web-
bin/book/lookupid?key=0lbp74011

% Osgood C. E., Suci G. J., Tannenbaum P. H. The measure-
ment of meaning. Urbana, University of Illinois Press, 1957.
(1967 reprint of the 1957 edition) URL: https://ar-
chive.org/details/measurementofmea00osgo
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statistics were used. Group differences were
assessed with Kruskal-Wallis tests; pairwise
comparisons were conducted using Mann-
Whitney tests with Holm correction. Effect sizes
were reported as epsilon squared or Cliff’s delta
where  appropriate.  Associations  between
objective and subjective measures were analysed
using Spearman correlations. A regression model
and exploratory mediation analysis were used to
examine the role of cognitive load, engagement
and imagery/detail. Metacognitive profiles were
analysed with the chi-square test and Cramer’s V.

http://en.sciforedu.ru/
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Results

Objective comprehension. The first stage of
analysis compared objective comprehension across
the three modalities. The written-text condition
produced the highest objective comprehension
score, followed by video and audio. The differences
between modalities were statistically significant,
H = 29.529, p < 0.001, epsilon squared = 0.061.
Pairwise comparisons showed that written text
outperformed audio (p < 0.001), written text
outperformed video (p = 0.0049), and video
outperformed audio (p = 0.0166).

Table 1
Objective comprehension scores by presentation modality
Tabauya 1
Ouemca 00BbEKTHBHOT'O MOHMMAHHS B 3aBHCUMOCTH OT MOJAJBbHOCTHU NPEAbABJICHUSA
Modality N Mean / 14 SD Median Mean %

Written text 146 11.17 2.60 12 79.8
Video 143 10.35 2.64 11 73.9
Audio 167 9.65 2.73 10 68.9

14

12 1

10

Mean score (0-14)

Audio

Verbal text Video

Fig. 1. Objective comprehension by presentation modality. Error bars show standard errors
Puc. 1. O6LCKTI/IBHO€ IMOHMMAHUE B 3aBUCUMOCTH OT MOJAJIbHOCTHU ITPEAbABICHUA.

CtonO116I OIMMUO0K 0TOOPAKAIOT CTAHIAPTHBIC OIITHOKH
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The strongest contrast was between written
text and audio. This result supports the
assumption that a written external trace reduces
the pressure on working memory when learners
have to process proper names, dates and causal
relations. Audio, by contrast, requires continuous
online processing of transient verbal information
and is therefore more vulnerable to loss of exact
factual detail.

http://en.sciforedu.ru/
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Item-level analysis. The item-level pattern
clarifies the source of group differences. The main
purpose of the text was understood relatively well
in all modalities, whereas the most difficult items
concerned proper names, historical attribution
and lists of civilizations. The lowest overall
accuracy was observed for the item on ancient
civilizations (55.7%), the false statement about an
“English cook” (60.7%), Frederick Tudor
(66.0%) and Antonio Latini (67.5%).

Table 2
Six most difficult objective items
Tabauya 2
IllecTh caMBIX CJOKHBIX 00beKTHBHBIX 33 IaHUMH
Item Audio % Written text % Video % Overall %
Civilizations 43.1 69.9 55.9 55.7
TF: English cook 48.5 747 60.8 60.7
TF: Tudor 65.9 69.2 62.9 66.0
Latini 65.3 74.0 63.6 67.5
Opening function 65.3 84.9 69.2 72.8
TF: soda fountains 62.3 84.2 78.3 74.3
The written-text advantage was especially Productive  comprehension:  summary

visible for items that required exact attribution.
For example, the item concerning the “English
cook” was answered correctly by 74.7% of the
written-text group but only by 48.5% of the audio
group. This indicates that transient auditory
presentation makes it harder to retain low-
frequency proper names and culturally specific
historical details.

analysis. Open summaries were scored using a 0—
10 rubric. Written text again produced the highest
score, followed by video and audio. The
difference was statistically significant, H = 9.795,
p = 0.0075, epsilon squared = 0.017. Pairwise
tests showed that written text outperformed audio
and video, whereas video and audio did not differ
significantly.
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Table 3

Productive comprehension by modality

Tabnuya 3

HpO)]yKTl/IBHOC NMNOHUMAaHHE IO MOJAJTBHOCTAM

woaty | M [ o [FO i
Written text 5.90 3.67 42.5
Video 5.13 3.22 26.6
Audio 4.95 3.18 25.1

10

Rubric score (0-10)

Audio

Verbal text Video

Fig. 2. Productive comprehension in open summaries
Puc. 2. IlpogyKTHBHOE TOHUMAaHNE B OTKPBITHIX epecKa3zax

The advantage of written text in summary
writing shows that this modality supported not
only the selection of correct answers but also the
reconstruction of the global historical sequence
and causal logic of the text. The proportion of
high-quality summaries was 42.5% in the written-
text group compared with 26.6% in the video
group and 25.1% in the audio group.

Semantic differential and subjective
perception. The semantic-differential profile

revealed a different pattern. Video was evaluated
more favourably in terms of dynamism, interest,
unusualness and visuality. Written text was
perceived as more structured, whereas audio
tended to receive less favourable ratings on
memorability and clarity. Thus, the modality that
maximized subjective engagement was not the
modality that maximized objective factual
comprehension.
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Fig. 3. Semantic differential profile. Lower values indicate proximity to the left, usually positive pole of each scale
Puc. 3. llpoduns cemanTuaeckoro nuddepennuana. bomee HU3KNE 3HAYCHUS YKA3bIBAIOT HA OJIM30CTh K JICBOMY,
06bl‘{HO MOJIOKUTCIIBHOMY IOJIFOCY IKAJIbI

The integrated indices confirmed the retained an advantage in objective and productive
dissociation between subjective perception and comprehension. This pattern indicates that
precise comprehension. Video had the highest interest is pedagogically valuable but insufficient
overall positive perception index and the highest as a standalone criterion of learning effectiveness.
affective-engagement index, whereas written text

307 mm Audio =3 Verbaltext EEE Video
4.5 1
4.0 1
239
% 2.5
2.0 1
1.5 1
104
o

Fig. 4. Subjective difficulty, confidence, memory accessibility and interest
Puc. 4. Cy6’beKTI/IBHa$I TPYAHOCTb, YBEPCHHOCTD, JOCTYIIHOCTh BOCIIOMHWHAHUSA U UHTCPECC
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Subjective difficulty closely mirrored
objective performance. Audio was rated as the
most difficult modality and produced the lowest
confidence, self-rated comprehension and
memory accessibility. Written text and video both
reduced perceived difficulty relative to audio, but
written text produced the most favourable
combination of objective performance and
metacognitive confidence.

http://en.sciforedu.ru/
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Metacognitive profiles and calibration.
To analyse calibration, participants were assigned
to four profiles according to the relationship
between objective score and confidence: accurate
high confidence, underconfident competence,
illusion of understanding and aware difficulty.
The distribution of profiles differed significantly
across modalities, chi-square = 28.914, p < 0.001,
Cramer’s V=10.178.

Table 4

Metacognitive profiles by modality

Tabauya 4

MeTakOrHMTUBHBIE POPUIN 110 MOJAAIbHOCTAM

Profile Audio % Written text % Video %
Accurate high confidence 26.3 52.1 42.7
Underconfident competence 16.8 16.4 154
Illusion of understanding 25.7 185 24.5
Aware difficulty 31.1 13.0 175

80 1

60 -

40 A

% of participants

20 1

Audio

Verbal text

I Accurate high confidence
[ Underconfident competence
B [llusion of understanding
0 Aware difficulty

Video

Fig. 5. Metacognitive profiles by presentation modality
Puc. 5. MeTakOTHUTHBHEIE HpO(i)I/U'[I/I 10 MOAAJIbHOCTU IMPEABABICHUA
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The most favourable profile, accurate high
confidence, was most frequent in the written-text
condition (52.1%). The aware-difficulty profile
was most frequent in the audio condition (31.1%).
Video did not eliminate the risk of illusion of
understanding: this profile appeared in 24.5% of
the video group, compared with 25.7% in audio
and 18.5% in written text. This confirms that vivid
or engaging presentation can create a subjective
sense of comprehension that is not always
matched by factual accuracy.

http://en.sciforedu.ru/
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Correlations and  predictive  model.
Spearman correlations showed that objective
comprehension was most strongly associated with
perceived difficulty of the material (rho =-0.467),
difficulty of the tasks (rho = -0.382), clarity (rho
= -0.321), self-rated comprehension (rho =
0.294), confidence (rho = 0.286) and
memory/difficulty indices. Interest had a
statistically significant but weak association with
objective score (rho = 0.117).

Table 5

Summary of regression findings

Tabnuya 5

KpaTtkoe u3Ji0:keHHE Pe3yJIbTATOB perpeccuu

Predictor / association Coefficient p value Interpretation
Text vs audio in regression B =1.099 <0.001 Written text predicts higher score
Cognitive load B =-1.091 <0.001 Higher load predicts lower score
Imagery / detail B =0.450 0.006 Imagery/detail contributes positively
Engagement n.s. 0.465 No independent direct effect
Video vs audio s 0.408 Effect explalrled by 'medlators/sub-

jective variables
The regression model explained when cognitive load and imagery were included.

approximately 25% of variance in objective
comprehension. Cognitive load was the strongest
negative predictor, while imagery/detail had a
positive contribution. Engagement did not
independently predict precise comprehension

Exploratory mediation analysis indicated that the
advantages of written text and video over audio
were partly explained through lower cognitive
load; the indirect effect through engagement was
small and specific to video.
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Indirect effects are strongest through cognitive load

Cognitive load
(B = -1.09%**)
Presentation I detail ¢ .
modality mggfr())/ Zsﬂal omprehension
(text / audio / video) (B =0. ) score
Engagement
(n.s. direct)

Fig. 6. Conceptual summary of the regression and mediation results
Puc. 6. KonuenryanbHOE U3JI0KEHUE PE3YJIBTATOB PErPECCUU U MEIUATOPHOTO aHAIM3a

Discussion

The obtained results clarify the current
debate on multimedia learning and are consistent
with the contemporary interpretation of the
cognitive theory of multimedia learning. Mayer
[2] emphasizes that multimedia learning is shaped
not only by the coordination of verbal and
pictorial channels, but also by motivational,
affective and metacognitive processes. The
present data support this view: video increased
perceived dynamism, visuality and interest, but
these affective advantages did not ensure the
highest factual comprehension. Thus, the results
do not contradict multimedia-learning theory;
they specify that multimodal presentation is
effective when it reduces unnecessary processing
[24] and helps learners construct a stable mental
representation rather than when it merely
increases vividness.

b Kintsch W. Comprehension: A paradigm for cognition.
Cambridge: Cambridge University Press, 1998. URL:
https://www.cambridge.org/gb/universitypress/sub-
jects/psychology/cognition/comprehension-paradigm-cog-
nition

The written-text advantage corresponds to
recent evidence on reading and listening
comprehension. Clinton-Lisell [10] showed that
neither reading nor listening is universally
superior, but reading becomes more favourable
when the learner can regulate processing and the
task requires exact details. Clinton [11] and
Delgado et al. [12] similarly connect
comprehension outcomes with medium, genre,
task demands and calibration. In the present
experiment the stimulus required retention of
names, historical stages and causal links;
therefore, written presentation served as an
external cognitive scaffold and supported the
construction of a coherent situation model®’ [5;
18; 19].

"van Dijk T. A., Kintsch W. Strategies of discourse com-
prehension. New York, Academic Press, 1983. URL:
https://onlinebooks.library.upenn.edu/web-
bin/book/lookupid?key=0lbp74011
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The video results should be interpreted in
relation to recent research on educational video®.
Noetel et al. [6] showed that video can improve
learning in higher education, especially when it is
used as a supplement to existing instruction.
Fyfield, Henderson and Phillips [7] concluded
that the learning value of instructional videos
depends on concrete design principles, including
brevity, coherence, segmentation, learner control
and integration with learning activities [25]. Liu
[11] provided experimental evidence that
segmentation in multimedia learning affects
cognitive load and comprehension. The present
data show that video can be more interesting and
emotionally engaging than written text, but this
advantage does not automatically produce the
most accurate comprehension. According to the
generative learning framework [26], deeper
comprehension requires learners to actively
reorganise and integrate incoming information;
this process may be compromised by the transient
nature of video unless explicit generative prompts
(e. 9., summarisation, self- explanation) are
provided. These findings explain why the video
condition in the present study increased interest
and visual richness but did not surpass written
text: the modality itself did not provide enough
stable external support for precise factual
reconstruction.

The role of cognitive load was central.
Participants who experienced the material as more
difficult performed worse, and modality
differences were partly explained by cognitive
load. This result is consistent with Sweller, van
Merriénboer and Paas [4], who relate instructional
effectiveness to working-memory limitations, and
with Skulmowski and Xu [8], who argue that
digital and online learning environments may
create paradoxical combinations of additional

8 Guo P. J,, Kim J., Rubin R. How video production affects
student engagement: An empirical study of MOOC videos.
Proceedings of the First ACM Conference on Learning @
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load and potential learning benefits. It is also
compatible with recent meta-analytic evidence on
subjective cognitive-load measures in multimedia
research [17]. A parallel meta-analysis comparing
instructional animation with static pictures [27]
concluded that dynamic visualisations are not
inherently superior; their effectiveness depends
on factors such as realism, temporal contiguity
and learner prior knowledge — a conclusion that
aligns with our observation that video (dynamic)
did not outperform written text (static) for
factually dense material. In the present study,
cognitive load was not a secondary subjective
reaction but the strongest negative predictor of
objective comprehension.

The metacognitive findings add an
educationally important dimension. Written text
most often produced the profile of accurate high
confidence, while audio more often produced
aware difficulty. Video still showed a relatively
high rate of illusion of understanding. This is
consistent with Koriat and Bjork’s work on
metacognitive illusions [20; 23] and with broader
research on self-requlated learning [21; 22]:
learners may feel that they understand material
when study conditions provide cues that are not
available at test. Therefore, subjective interest and
clarity should not be used as the only evidence
that learning has occurred.

The applied implication of the study is not
that video or audio should be rejected. Rather, the
results indicate that factually dense educational
materials should not be replaced by video without
written support. Video can be used for motivation,
contextualization and imagery, but learners need
textual anchors for names, dates and causal
relations. Audio materials require scaffolding
through preview questions, key terms, repeated
listening and note-taking. In all modalities,

Scale, 2014, pp. 41-50. New York, Association for Compu-
ting Machinery. DOl:
https://doi.org/10.1145/2556325.2566239
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retrieval tasks and summary writing are needed to

check  whether  subjective  understanding
corresponds to actual comprehension.
Limitations. The study has several

limitations. First, it compared three modality
conditions using one stimulus text; future
research should replicate the design with other
genres, lengths and difficulty levels. Second, the
sample was composed primarily of young adult
students, which limits generalization to other age
groups. Third, the summary coding was rubric-
based and should be strengthened in future work
through independent double coding and inter-
rater reliability estimates. Fourth, mediation
results should be interpreted as exploratory
because the data are cross-sectional within the
experimental procedure.

Conclusions

The aim of the study was to determine how
presentation modality affects comprehension of
one and the same factually dense educational text
through the relationship between objective
performance, productive recall, subjective
cognitive load, evaluative perception and
metacognitive calibration. The results allow the
following conclusions to be formulated.

First, presentation modality significantly
affected objective comprehension. Written text
produced the highest score, video occupied an
intermediate position, and audio produced the

http://en.sciforedu.ru/

ISSN 2658-6762

lowest score. The written-text advantage was
especially visible when tasks required exact

factual  attribution, proper names and
chronological reconstruction.
Second, the same modality did not

maximize all outcomes. Video was perceived as
more dynamic, interesting and visually rich, but it
did not produce the highest objective or
productive comprehension. This means that
subjective engagement and precise factual
understanding should be treated as related but
distinct educational outcomes.

Third, cognitive load and metacognitive
calibration explain the main authorial result of the
study. Cognitive load was the strongest negative
predictor of performance, while written text most
often produced the favourable profile of accurate
high confidence. Video, despite its engagement
advantage, did not eliminate the risk of illusion of
understanding.

The authorial contribution of the article
consists in experimentally demonstrating, on the
basis of a 456-participant sample, that the
effectiveness of presentation modality for
factually dense educational material should be
assessed through the combined indicators of
factual accuracy, productive recall, cognitive load
and metacognitive calibration rather than through
subjective attractiveness of the format alone.
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Ilpoéonema u yenn. B cmamve paccmampusaemcs HayuHas npooIema COOMHOUWEHUsL CYObEeKMUB-
HOU NPUBNIEKAMETbHOCMU MOOATbHOCIU NPeObAGICHUSL Y1eOH020 MAMEPUAla U MmoYHOCMU €20 HOHU-
manus. /lannas npobrema ocobenno 3Hawuma 0 hakmonocuiecK HACblUeHHbIX YUeOHbIX MeKCOos,
20e 00yuaouuiicss 00IXHCEH 3aNOMUHAMb, CONOCMABNAMY U BOCHPOU3BO0UMb UMEHA COOCEEHHbIe,
XPOHONO2UIO, KYTbMYPHO-UCIOPUYECKUE CedeHUsl U NPULUHHO-CledCcmEeHHble ces3u. Llens uccnedosa-
HUSL COCIOUM 8 GbISIGIEHUU 020, KAK NUCLMEHHAs, AYOUATbHAS U 8UOEOMOOAIbHOCbL NPEeObsGIeHUS
00HO20 U MO20 Jice YUeOHO20 CIMUMYIA CEA3AHA ¢ 0OBEKMUBHBIM NOHUMAHUEM, NPOOYKMUBHbIM Nepe-
CKA30M, CYOBEKMUBHOU KOZHUMUGHOU HASPY3KOU, OYEHOYHBIM 80CHPUAIUEM MATNEPUANA U MEAKOSHU-
MUBHOU KATUOPOBKOI.
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Memooonozusn. Hccnedosanue 8binoiHeHo 6 hopmame OpUSUHALLHOZO MENCCPYNNOBO20 HCUXO-
JMUHSBUCUYECKO20 IKCnepuMenma. B nem npunsanu yuacmue 456 ucnvimyemvix, pabomasuwiux co cmu-
mynonvim mamepuanom ‘‘The History of Ice Cream” 6 odnoii uz mpex mooansrnocmeii: nuCbMeHHbilL
mexcm (N = 146), ayouo (n = 167) uau sudeo (n = 143). Memooonozuueckyio 0CHO8Y UCCIe008aAHUs
COCABUIU KOSHUMUBHASA Meopus MYyJNbMUMeOUtiHo2o 00yieHus, meopus KOSHUMUBHOU HA2PY3KU,
MoOenu OUCKYPCUBHO20 NOHUMAHUSL U UCCAEO08AHUL MEMAKOSHUMUBHOU Kanubpoexu. Hcnoav3oeanucs
14 obvekmusHbIX 3a0anull HA NOHUMAHUe, OMKPLIMbLU nepeckas, oyenusaguiuticss no pyopuxe 0-10
b6annos, cemanmuueckuti oug@epenyuan u cyoveKmusHvle WKAiIbl MpPYyoOHOCMU Mamepuaid, mpyoHo-
Ccmu 3a0aHUll, Y8EPEeHHOCU, CAMOOYEHKY HOHUMAHUSL, OOCIMYNHOCHU 60CHOMUHAHUS U UHmMepeca. []aH-
Hble AHATU3UPOBANUCH C npumeHeHuem Kpumepusa Kpackena — Yonnuca, nonapnoix cpasuenuii Manna
— Yummnu c nonpasxoii Xonma, nokazameneil pazmepa s¢pgpexma, koppeasyuii Cnupmena, pecpeccuoH-
HO20 aHAaIu3a U pazeedo4Ho20 MeOuamopHo20 anaiu3d.

Pezynomamur. Haubonee svicoxuti noxazamenb 00beKMUBHO20 NOHUMAHUS ObLI NOJIYYEH 8 YCIlo-
8UU NUCLMEHHO20 meKcma, oanee Ciedo8aiu guoeo u ayouo. lpeumyuecmeo nucoMeHHO20 meKcma
ObL10 HAuboIee BLIPAICEHO 8 3A0AHUAX, MPEDOBABUUX MOYHOU HAKMOIO2UHECKOU ampubyyul, 3ano-
MUHAHUS UMEH COOCMBEHHBIX U 60CCMAHOBNEHUsL XPOHOA02UU. Budeo oyenusanocy kaxk 6onee OuHaMuy-
HOe, UHMEPECHOe U BU3VANILHO HACBIWEHHOE, OOHAKO MO NPEUMyWecmao He NPUBoOUlo K Haugvlcuiel
moyHocmu noHumanus. Koenumuenas nazpy3ka oKa3aniacs enasgHblM OMpUyamenrbHblM npeouKmopom
00bEeKMUBHO20 pe3ybmama, 00pa3HOCMb U 0emaIu3ayus GHOCUIU NOTONCUMETbHBLU 8KAA0, MO20d KAK
B08IEUEHHOCb He UMeld CAMOCMOSMENbHO20 NpAMO20 3¢dexkma nocie yuema KOSHUMUBHOLL
HA2pY3KU.

3aknrouenue. OcHo6HOU ABMOPCKULL Pe3YTbMAm 3aAKIOUAEMCs 8 IKCHEPUMEHMATbHOM NO0-
MBEPHCOEHUU PACXOHCOCHUS MeHCOY CYObEKMUBHOU B808IEHEHHOCNbIO U MOYHbIM HOHUMAHUEM Npu
MYTLMUMOOATLHOM Npedbsslenul yueOHo2o mamepuana. s paxmonoeuyecku HACbIWenHo2o cooep-
Jrcanus dhdexmusHocms MOOATbHOCIU Clledyem OYeHUBAMb He NO ee NPUBTeKAMENbHOCHU CaMoll HO
cebe, a N0 COOMHOUEHUIO GHEWH el KOZHUMUBHOT ONOPYL, NEPENCUBAECMOT KOSHUMUBHOU HASPY3KU, NPO-
OYKMUBHO20 NEPecKasd U MemakoSHUMUEHOU KalubpoeKu.

Knwueevle cnosa: mooanvHocms npedvasieHus, NOHUMAKUe Y4eOH020 meKcma, KOSHUMUBHAA
HAa2py3Ka, NUCbMEHHbIN MeKCm, ayouaibrhoe odyueHue, yuednoe uoeo; NpoOYKmMuUSHsll nepeckas, me-
MAKOSHUMUBHAS KATUOPOBKA,; cemManmuueckuil ougpepenyuan.
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3asiBJICHHBII BKJIaJ aBTOPOB:

Lzroii FO.: pa3paboTka KOHLIENIMH U JU3aifHa UCCIeOBaHMSL, JINTEPATyPHBIH 0030p, HHTEPIPETALHS
pE3yIBTaTOB.

Martsee M.O.: cOop U aHATN3 SMITUPUICCKUX TAHHBIX, CTATHCTHYECKAst 00pabOTKa, HAIMCAHUE TEK-
CTa CTaTbHU.

MarseeBa E.A.: cOop MaTeprajoB, y9acTHe B aHaIN3€e JaHHBIX, 0QDOPMIICHHE CTaThH.

Buxposa E.H.: yuactue B aHanu3e JaHHbBIX, HAYYHOE KOHCYJbTUPOBAHKE, IOMOILb B IOJITOTOBKE Py-
KOIIUCH.

Ynpstanaa O.A.: pyKOBOJICTBO HCCIIEIOBAHHUEM, O0IIIee YIIpaBlieHHe MPOEKTOM, (prHANBHAS pelaKIns
PYKOITUCH, YTBEPKICHNE OKOHYATEIHHOTO BapruaHTa.

Bce aBTOpBI 03HAKOMUIIMCH C pe3yiIbTaTaMy PaOdOThl U OJOOPUIN OKOHYATEIbHBIN BAPUAHT PYKOIHUCH.
HNudopmanus 0 KOHPIUKTE HHTEPECOB:

ABTOPBI IEKIAPUPYIOT OTCYTCTBUE SABHBIX U MOTCHIMAIBLHBIX KOH(DINKTOB HHTEPECOB B CBS3H C Ty0-
JIMKALlMed JaHHOU CTaTbU
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