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ABSTRACT

The aim of the article is to determine the possibilities of using multimedia technologies for the development of

critical thinking of students of higher education institutions (HIEs) in the philological context. The research used L.

Starkey’s test of critical thinking, observation, and conversation to study the ability to comprehend texts critically.

Such criteria as the ability to argue a position, the depth of the analysis, the independence of the analysis, the level

of difference between the results of one’s own cognitive search and theoretical constructs from textbooks, and the

quality of reflection were studied. Each of the criteria was evaluated at three levels—low, medium and high. The

formative experiment made it possible to test the formulated hypothesis. The experiment’s independent variable is a

system of exercises aimed at developing critical thinking, which involves the use of multimedia technologies. The
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dependent variable is the critical thinking of education seekers. In general, the research hypotheses were confirmed, as
the experimental programme demonstrated effectiveness depending on the students’ year of study. A gradual increase
in the values of the studied components during undergraduate studies is recorded. The developed programme began to
partially demonstrate effectiveness starting from the second year, and the greatest positive effect was recorded in the
fourth year. The use of multimedia technologies provided additional developmental opportunities for the development
of critical thinking in students’ work with text material. At the same time, critical reading of texts turned out to be more
sensitive to pedagogical influence, compared to critical thinking in general. The obtained data can be used to strengthen
the developmental effect of educational programmes of HEIs. In particular, experimental data will help to optimize the
teaching of educational components in the context of developing students’ critical thinking and active civic position in
the information field. The practical aspect of increasing distance learning opportunities is especially important. Further
research prospects are to determine the effectiveness of using multimedia technologies for the development of students’
critical thinking when studying different academic subjects.
Keywords: Educational process; Thinking; Reading; Text analysis; Student
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1. Introduction

Modern education is focused on developing the ability
to adequately and productively use available information
tools, which implies the relevance of critical thinking (Raj
et al., 2022). Moreover, critical thinking enables stabilizing
the emotional sphere, optimizing social relations (Bhat et
al., 2018), and developing the skills of needed to be a con-
scious member of civil society (Westheimer, 2019). These
trends determine the exceptional social significance of the
phenomenon of critical thinking in the educational system.
In this regard, the development of critical thinking in educa-
tion should become consistent and regular, which involves
exerting such an influence at different educational subjects
(Ennis, 2018). In the higher education system, the develop-
ment of critical thinking is one of the main learning outcomes
in US and UK universities, but the academic justification of
this problem is still insufficient (Bellaera et al., 2021). The
situation is complicated by the fact that most students have
problems with the realization of critical thinking and gener-
ally do not know how to use the tools for its development
(Stupple et al., 2017).

One of the strategic directions of pedagogical influ-
ence in higher education is a multidisciplinary approach to
the development of the studied cognitive process (Golden,
2023). It is the systematic pedagogical influence that ensures
the positive dynamics of critical thinking. The educational
components that involve the analysis and comprehension
of texts are especially promising (Kemertelidze and Gior-
gadze, 2021). Work in this direction involves the search for

effective formative tools that would meet the requirements
of modern education. The use of multimedia learning tech-
nologies in universities does not duplicate the teachers’ work,
but helps to optimize their activities and increase the overall
effectiveness of education (Riznyk, 2021). This creates the
need to optimise teacher training in the context of mastering
modern technologies. Multimedia tools are becoming in-
creasingly subject-oriented (Deineko et al., 2022), enabling
the individualization of educational trajectories and increas-
ing their developmental potential. It has been established
that the effectiveness of using multimedia technologies de-
pends on the awareness of their usefulness and ease of use
(Tang et al., 2023), as well as on the readiness of teachers to
use these tools in the educational process (Sudarsana et al.,
2018). The use of modern technologies has also positively
proven itself in the development of learners’ critical thinking
(Gökçearslan et al., 2019). The effectiveness of multimedia
technologies in developing critical thinking has been con-
firmed at various educational levels (Saputra et al., 2023).
However, the issue of using multimedia technologies for the
development of critical thinking in language and literature
classes in higher school requires empirical clarification. It is
appropriate to conduct such research in the context of clari-
fying the possibilities of developing the students’ ability to
critically analyse texts at different years of study.

The aim of the article is to determine the possibilities
of using multimedia technologies for the development of

students’ critical thinking in HEIs in the philological context.
The aim involves the fulfilment of the following re-

search objectives:
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(a) analyse the state of knowledge on the problem of the

development of critical thinking in the context of education;

(b) identify the level of the students’ critical compre-

hension of texts;

(c) determine the effectiveness of the use of multimedia

resources for the development of students’ critical compre-

hension of texts at different years of study.

Literature review

Summarizing the results of the theoretical review con-

ducted by Lai (2011), the following main features of critical

thinking can be singled out: stable orientation to problem-

solving; reasoning; rational doubt; focus on obtaining true

knowledge; sensitivity to context; self-regulation of the pro-

cess. A central aspect of critical thinking is metacognition,

which is carried out through reflection (Bensley and Spero,

2014). Pnevmatikos (2014) notes the importance of self-

confidence and cognitive maturity for effective problem solv-

ing. Effective critical perception of reality requires a clear

concentration on the cognitive analysis criteria (Grafstein,

2016). Relevance, authorship of information, reliability,

credibility, and completeness can be the basis for under-

standing information (Heard et al., 2020). The functioning

of critical thinking involves certain competencies that help

reveal the true essence of information (Wilson, 2017). The

formulation of questions that provide an adequate cognitive

effect is of great importance in this context (Rayan, 2017).

There are studies confirming the connection between critical

thinking and creativity (Tsai, 2019).

In the higher education system, the development of

critical thinking is often focused on the applying acquired

theoretical knowledge in practice (Indrašienė et al., 2023).

Observing the integration of theory and practice, students

develop metacognition and the ability to objectively analyse

reality (Sagun and Prudente, 2021). A factor that signifi-

cantly hinders this process is the students’ position who are

used to simple accumulation of information and do not have

the ability for effective and independent reasoning (Burns et

al., 2018). This is due to the fact that training and education

in secondary school is focused on the consistent development

of conformism (Hooks, 2010). At the same time, targeted

work on the development of argumentation skills is an effec-

tive strategy for the development of learners’ critical thinking

(Perez et al., 2021).

Literature classes have a powerful developmental po-

tential in the context of the studied issues, as they provide

sensitive material for a comprehensive analysis, argumen-

tation of one’s own opinion and critical evaluation (Stepa-

nenko et al., 2022). In this regard, the development of critical

thinking in philology students is a promising academic and

educational direction (Foka, 2020; Khomiak, 2019). An

important aspect of the formation of critical thinking in liter-

ature classes is the active participation of the student in the

analysis of the meaning of the work (Bobkina and Stefanova,

2016). At the same time, the reader becomes not just a re-

ceiver of information, but a person who actively interprets

the text (Stefanova et al., 2017). The effectiveness of this

work is related to the use of problem discussion questions

that serve to develop the ability to argue one’s own opinion.

Student’s work with texts can be carried out in the context

of information literacy and content analysis of online media

(O’Halloran et al., 2017).

Bringing higher education into line with the current

requirements involves the active integration of digital, multi-

media technologies (Akour and Alenezi, 2022). Multimedia

resources are computer-based products that help to optimize

interaction: presentations, animations, game applications,

video and audio files, multimedia galleries, network applica-

tions (Sayidova and Do’sanova, 2022). Multimedia games

are particularly popular in the pedagogical environment, sat-

isfying the need for new experiences, relieving stress, and

creating favourable conditions for the achievement of edu-

cational goals (Kartika et al., 2019). The positive impact

of using multimedia presentations for the development of

critical thinking in literature lessons (Shamboul, 2022) and

civic education (Syafawati et al., 2022) was proved. The use

of multimedia technologies, namely electronic mind maps,

is relevant for the development of critical thinking (Hiday-

ati et al., 2020). A positive aspect of this process is the

possibility of students constructing the educational course

independently (Akramova, 2019). Multimedia technologies

stimulate critical thinking through activation of creativity

and cognitive interest (Gayatri et al., 2018). Problem-based

learning is a powerful element of influencing critical think-

ing in the context of a multimedia space (Abdullah et al.,

2021). Considering the realities of our time, researchers are

working on the creation of multimedia programmes for the

development of thinking for smartphones (Chen et al., 2019).

At the same time, other researchers do not confirm the pos-
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itive role of multimedia resources for the development of
critical thinking (Jodoi et al., 2021)

74

.
So, the theoretical analysis of the problem indicates the

relevance of studying the issue of the development of critical
thinking in higher education. At the same time, we note that
the developmental possibilities of multimedia technologies
in the context of teaching philological subjects in poorly
studied.

2. Materials and methods

The study was carried out in the period from January
2023 to June 2023 and included the following stages.

The theoretical stage involves the study of the informa-
tion on critical thinking, features of its development in higher
education. The components and criteria of students’ critical
thinking were clarified. The analysis of theoretical sources
became the basis for the advancement of two hypotheses:

(a) the use of multimedia technologies in language and
literature classes in HEIs improves the quality of critical
thinking and the level of the skills of critical comprehension
of texts;

(b) the effectiveness of the multimedia technologies in
language and literature classes in HEIs for the development
of critical thinking differs depending on the students’ year
of study.

The research planning stage provided for determining
available resources. Consideration of organizational and
administrative aspects of the research.

The primary diagnostic test—determining the level of
critical thinking and the skills of critical comprehension of
texts.

The stage of experimental influence is the implemen-
tation of a critical thinking development programme using
multimedia resources at the language and literature classes.
The classes were based on the use of philological material
and were held outside of school hours.

Re-diagnostics of critical thinking and the skills of
critical comprehension of texts involved revealing the post-
experimental dynamics of the studied phenomena.

The stage of data processing and interpretation is the
establishment of quantitative and qualitative patterns of stu-
dents’critical thinking and drawing research conclusions.

The research employed the followingmethods: general

theoretical method; testing, interview, observation, formative
experiment, statistical methods.

2.1 Instruments

The testing was used to find out general indicators of
the level of critical thinking. Starkey’s Critical Thinking
Skills Success was used — the validity of this tool is proven
and confirmed (Lutsenko, 2014). The test comprises 27 ques-
tions, each with four answer options. Intellectual tasks are
aimed at stimulating critical thinking. The overall indicator
of the studied process ranges from 0 to 27 points. The time
limit for the test is 30 minutes.

Observation and conversation made it possible to find
out the specifics of the level of the critical comprehension
of texts. The main criteria are the ability to argue a position,
the depth of the analysis, the independence of the analysis,
the level of difference between the results of one’s own cog-
nitive search and theoretical constructs from textbooks, and
the quality of reflection. Each of the criteria was evaluated at
three levels — low, medium, high. These instruments were
applied by presenting fragments of fictional and journalistic
texts. The task was to analyse the situation in the text for

objectivity, morality, direction of the characters’ behaviour.
The formative experiment made it possible to test the

advanced hypothesis. The independent variable of the ex-
periment is a system of exercises aimed at critical thinking,
which involved the use of multimedia technologies. This
approach was implemented in experimental groups. In the
control groups (CGs), a system of developmental exercises
was implementedwithout the use of multimedia technologies.
The dependent variable is the students’ critical thinking.

2.2 Sample

The sample was formed from students of Luhansk Taras
Shevchenko National University. Two groups were formed
in each year of study among undergraduate students: experi-
mental (EG) and control (CG). Quantitative composition of
the samples: 1st year—37 students of EG and 35 students of
CG; 2nd year—32 students of EG and 33 students of CG; 3rd
year—39 students of EG and 36 students of CG; 4th year—
35 students of EG and 35 students of CG. The quantitative
composition of the samples corresponds to the lower limit
of representativeness.
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2.3 Data collectio
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n

The authors of the article carried out research and di-
agnostics in two stages. The experimental influence was
realized in the context of Ukrainian language and literature
classes according to the educational plans. Formative influ-
ence involved the following stages: stimulation of actions,
selection of a problem, study of initial data, evaluation of
results, definition and implementation of a cognitive strat-
egy for understanding the situation (Vong and Kaewurai,
2017). These stages were implemented in accordance with
the specifics of the literature, taking into account the results
of similar studies (Stepanenko et al., 2022). Problematic sit-
uations were proposed that stimulated the cognitive interest
of students during the lesson. The main material was con-
sidered with the active involvement of game-based methods,
in particular, role-playing, acting out plot elements, joint
analysis of the events of the work. The subjects were offered
the opportunity to argue the actions of a literary character
from a position that contradicts the traditional approach in
literature. It was emphasized that the analysis of literary
events should be based on a system of criteria. The lesson
necessarily included a reflective stage.

So, in general, the development programme was imple-
mented on the basis of the following aspects: formation of a
favourable emotional atmosphere, stabilization and strength-
ening of cognitive interest, formation of justified criticality,
development of reflection. This structure of classes is typical
for both groups. At the same time, multimedia resources were
actively used in the experimental group. The main aspects of
such work were the use of multimedia presentations, the use
of video files with adaptations of read works (in literature
classes), the introduction of online quizzes (language and
literature classes), and the comparison of information from
various Internet resources. Multimedia resources were used
to demonstrate visibility and activate feedback and cognitive
interest. Tools such as Padlet and communication platforms
(Zoom, GoogleMeet) reflecting the capabilities of Web 2.0
technologies have been implemented. The tools used in this
way strengthen the effectiveness of traditional educational
methods and tools. A total of 20 classes were held during
five months, 1 hour each.

Data analysis was carried out using percentage data
analysis and calculation of the Student’s t-test, which made
it possible to reasonably determine the experimental pro-

gramme. SPSS statistics was used for data processing.
The ethical aspect of the research was ensured by sign-

ing the consent to participate in the research, where the stu-
dents were informed in detail about all aspects of the experi-
ment.

3. Results

The results of the experiment separately for each year
of study are analysed below. Table 1 presents the dynam-
ics of changes in the indicators of critical thinking of the
first-year students. The primary diagnostics showed that

the studied group has low and medium indicators of critical
thinking. At the same time, the percentage of people with
a high level of the studied parameter is 11.43% in CG and
16.22% in EG. The ability of critical comprehension of texts
is less developed than critical thinking in general, as this
component requires special competencies. Low indicators
were found in more than half of the students. The indicators
for the two components did not change significantly after the
completion of the programme for the development of critical
thinking in philological classes. In the process of complet-
ing tasks, first-year higher education students experienced
difficulties manifested in the lack of a critical, analytical

approach to completing tasks. A reproductive cognitive strat-
egy dominated among the first-year students, which changed
little during the programme implementation. Moreover, the
results were not affected by the use of multimedia resources.

Table 2 shows the dynamics of changes in the compo-
nents of second-year students. There is a significant predom-
inance of medium indicators of critical thinking (more than
80% of the subjects). Extreme values are presented insignif-
icantly. Critical comprehension of texts is represented by

better indicators compared to the first year. The share of stu-
dents with a low level is decreasing and the medium values
are increasing. At the same time, there is only five people

with a high level of this component. No significant transfor-
mations of both parameters were found in CG. The changes
in critical comprehension of texts are recorded in EG. In

particular, the share of students with a high indicator of this
parameter increased by 18.75%. The representation of low
indicators in the sample decreased significantly after the ex-
periment (by 25.01%). Therefore, multimedia technologies
in this sample played the role of a factor that strengthened
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Table 1. The dynamics of the level of critical thinking and critical comprehension of texts among first-year undergraduate students.

Studied

components

Levels of

development

Control group Experimental group

Primary

diagnostics

Secondary

diagnostics

Primary

diagnostics

Secondary

diagnostics

% Q-ty % Q-ty % Q-ty % Q-ty

Critical

thinking

Low 40 14 40 14 40.54 15 37.84 14

Medium 48.57 17 45.71 16 43.24 16 40.54 15

High 11.43 4 14.29 5 16.22 6 21.62 8

Critical

comprehension

of texts

Low 51.43 18 51.43 18 54.05 20 48.65 18

Medium 40 14 34.28 12 35.14 13 40.54 15

High 8.57 3 14.29 5 10.81 4 10.81 4

Table 2. The dynamics of the level of critical thinking and critical comprehension of texts among second-year undergraduate students.

Studied

components

Levels of

development

Control group Experimental group

Primary

diagnostics

Secondary

diagnostics

Primary

diagnostics

Secondary

diagnostics

% Q-ty % Q-ty % Q-ty % Q-ty

Critical

thinking

Low 6.06 2 3.03 1 6.25 2 6.25 2

Medium 81.82 27 75.76 25 87.5 28 84.38 27

High 12.12 4 21.21 7 6.25 2 9.37 3

Critical

comprehension

of texts

Low 24.24 8 18.18 6 28.13 9 3.12 1

Medium 69.7 23 72.73 24 65.62 21 71.88 23

High 6.06 2 9.09 3 6.25 2 25 8

cognitive interest and activated development mechanisms.

This statement is confirmed by the results of observations of

students’ activities during the experiment.

Table 3 presents the results of third-year students. Anal-

ysis of the tables revealed no significant differences in the

level of critical thinking of third- and second-year students.

Themedium indicators still continue to prevail, and a percent-

age of students with low indicators of critical comprehension

of texts remains stable. No significant changes in compo-

nents were found in both studied groups for the component

of critical thinking. Critical comprehension of texts changed

in EG after the experiment. In particular, the percentage

of students with a high level of the component increased

by 25%. At the same time, the number of subjects with a

low level changed insignificantly. Positive changes in crit-

ical comprehension are also observed in the experimental

sample. The use of multimedia technologies contributed to

the change in the number of persons with a low level of the

component (decrease by 12.82%). There is also a significant

increase in the percentage of students with a high level of the

parameter (increase by 43.59%). In general, the observation

showed that the students’ interest in developmental classes

and the use of multimedia resources in education did not

change significantly compared to the previous year of study.

Table 4 presents the dynamics of the studied compo-

nents in fourth-year undergraduate students. The primary di-

agnostics showed that the studied samples had high indicators

of critical thinking and the ability to critically analyse texts.

In general, the fourth year shows the best indicators of com-

ponent development compared to other samples. Positive

changes in both parameters are observed after the implemen-

tation of the development programme. High indicators of

critical thinking in CG increased by 39.43%, and in EG—by

37.14%. High indicators of the ability to critically compre-

hend texts increased in the control group by 34.29%, and

in the experimental group—by 54.28%. Therefore, despite

the positive changes in both groups, the development pro-

gramme using multimedia technologies demonstrates greater
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Table 3. The dynamics of the level of critical thinking and critical comprehension of texts among third-year undergraduate students.

Studied

components

Levels of

development

Control group Experimental group

Primary

diagnostics

Secondary

diagnostics

Primary

diagnostics

Secondary

diagnostics

% Q-ty % Q-ty % Q-ty % Q-ty

Critical

thinking

Low 11.11 4 11.11 4 10.26 4 10.26 4

Medium 75 27 75 27 74.36 29 71.79 28

High 13.89 5 13.89 5 15.38 6 17.95 7

Critical

comprehension

of texts

Low 22.22 8 16.67 6 17.95 7 5.13 2

Medium 75 27 55.55 20 76.92 30 46.15 18

High 2.78 1 27.78 10 5.13 2 48.72 19

Table 4. The dynamics of the level of critical thinking and critical comprehension of texts among fourth-year undergraduate students.

Studied

components

Levels of

development

Control group Experimental group

Primary

diagnostics

Secondary

diagnostics

Primary

diagnostics

Secondary

diagnostics

% Q-ty % Q-ty % Q-ty % Q-ty

Critical

thinking

Low 11.43 4 11.43 4 14.29 5 14.29 5

Medium 54.29 19 22.86 8 57.14 20 20 7

High 34.28 12 65.71 23 28.57 10 65.71 23

Critical

comprehension

of texts

Low 14.29 5 11.43 4 17.14 6 5.71 2

Medium 57.14 20 25.71 9 57.14 20 14.29 5

High 28.57 10 62.86 22 25.72 9 80 28

effectiveness for the studied components.

Preliminary conclusions about the effectiveness of the

studied programme were verified using the Students’ t-test

(Table 5). The obtained results are analysed below. No sta-

tistically significant changes in two parameters were found

in the first-year samples. In the second year, the group using

multimedia technologies had a shift in critical comprehen-

sion of texts at the significance level of p = 0.05 (t = 2.654).

Statistical differences in the parameter of critical comprehen-

sion of texts are also observed in the samples of third-year

students. In CG, the significance of changes is at p = 0.05

(t = 2.429), and in EG—at p = 0.01 (t = 3.122). Significant

changes in the parameter of critical thinking were recorded

in fourth-year students: in CG (t = 2.452) and EG (t = 2.423).

The significance level is p = 0.05. Changes in critical com-

prehension of texts were also found in CG (t = 2.339, p =

0.05) and EG (t = 3.981, p = 0.01).

The obtained data indicate the effectiveness of the use

of multimedia technologies for the development of students’

critical thinking in language and literature classes. The de-

termined effectiveness has specific features that depend on

the students’ year of study.

4. Discussion

The research results indicate a gradual increase in the

level of the studied indicators of students during their un-

dergraduate studies. The first-year students have markedly

low indicators of critical thinking and the ability to critically

analyse texts. The medium-level indicators of the studied

components are recorded In the second and third years of

study. In the fourth year, an increase in the share of students

with a high level of critical thinking components was found.

The developed programme began to partially demonstrate

effectiveness starting from the second year in the context

of developing critical comprehension of texts. In working

with fourth-year students, the pedagogical developmental

influence turned out to be the most effective, but the use
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Table 5. Table of Student’s t-test values in the control and experimental samples.

Studied components Year 1 Year 2 Year 3 Year 4

Critical thinking in CG 1.008 1.223 1.111 2.452*

Critical thinking in EG 1.555 1.099 1.118 2.423*

Critical comprehension of texts in CG 1.523 1.232 2.429* 2.339*

Critical comprehension of texts in EG 1.723 2.654* 3.122** 3.981**

of multimedia technologies provides additional opportuni-

ties for improving the programme. The low sensitivity of

the first-year students to developmental influences can be

explained by the lack of systematic work on the develop-

ment of critical thinking in the system of general secondary

education, which is confirmed by the conclusions of other re-

searchers (Stupple et al., 2017). Amore pronounced impact

of the programme confirms the opinion that critical thinking

consists of a system of competencies that help to obtain the

most objective information (Wilson, 2017).

The positive impact of multimedia technologies on

critical comprehension of texts is primarily related to the

stimulation of cognitive interest and the possibility of provid-

ing an effective individual approach (Deineko et al., 2022).

Therefore, we support the opinion regarding the prospects

of using multimedia resources in education for the devel-

opment of critical thinking (Gökçearslan et al., 2019). We

consider the use of multimedia games in the educational

process especially positive (Kartika et al., 2019).

We cannot state the unequivocal effectiveness of the

critical thinking development programme using philological

material, which was proven in other studies (Stepanenko

et al., 2022). The researchers focused on school students,

while our study involved students, which may explain the

differences in results. We note that the existing technolo-

gies for the development of students’ critical thinking using

the opportunities offered by literature require improvement

(Foka, 2020). It is also advisable to review and optimize

the structure of classes aimed at the development of critical

thinking in order to improve the effectiveness of the carried

out work (Vong and Kaewurai, 2017). The possibilities of

a multidisciplinary approach should be mentioned (Golden,

2023). Improvement of the programme is also possible by

strengthening of the reflective component, which is the main

part of the studied cognitive process (Bensley and Spero,

2014). In this context, it is important to pay more attention

to the correct and effective formulation of questions when

working with students (Rayan, 2017). Students should be

encouraged to think independently, not just to accumulate

learning material (Burns et al., 2018). It is important to ful-

fil this task by establishing a clear connection between the

theory and practice of the educational process (Indrašienė et

al., 2023).

Limitations. The major part of the students in the stud-

ied samples were female, which reflects the specifics of their

majors. Therefore, it is necessary to achieve a more even

distribution in the formation of the studied groups in order

to obtain more accurate data. It is also worth expanding the

quantitative composition of the samples by involving other

HEIs.

5. Conclusion

In general, the research hypotheses were confirmed,

as the experimental programme demonstrated effectiveness

depending on the students’ year of study. A gradual increase

in indicators of the studied components during undergraduate

studies of students is recorded. The developed programme

began to partially demonstrate effectiveness starting from the

second year, and the greatest positive effect was recorded in

the fourth year. The use of multimedia technologies provided

additional developmental opportunities for the formation of

critical thinking in students’ work with text material. At

the same time, critical comprehension of texts turned out

to be more sensitive to pedagogical influence, compared

to critical thinking in general. The obtained data can be

used to strengthen the developmental effect of educational

programmes of HEIs. In particular, experimental data will

help to optimize the teaching of educational components

in the context of the development of critical thinking and

active civic position of students in the information field. The

practical aspect of increasing distance learning opportunities

is especially noteworthy. Further research prospects are to

determine the effectiveness of using multimedia technolo-
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gies for the development of students’ critical thinking when
studying various academic subjects
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