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Abstract. Augmented reality (AR) is being actively introduced into digital
learning environments, but its use in social media as a tool for pedagogical
assessment remains poorly understood. Thus, the use of digital technologies and
augmented reality technologies in the educational process is currently one of the
most pressing issues. The purpose of this study is to empirically test the impact
of augmented reality effects integrated into the TikTok platform on students'
academic achievements in the information and communication technology course.
The study was implemented in a quasi-experimental format with control (n = 25)
and experimental (n = 25) groups. The main indicator of effectiveness was the
increase in learning outcomes, measured on the basis of comparable pre-test and
post-test assignments. To check the differences, the Student's t-test was used for
independent samples. The results showed a statistically significant increase in the
average score in the experimental group compared with the control group (p <
0.05), which indicates a positive effect of augmented reality assessment on the
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assimilation of educational material. The data obtained confirm that augmented
reality in a social network can act not only as a means of engagement, but also
as a tool for formative assessment, providing a measurable educational effect.
Furthermore, the findings highlight the potential of integrating augmented reality
effects into familiar social media platforms to create interactive and accessible
assessment experiences. The use of TikTok may increase students' motivation,
encourage active participation, and provide immediate opportunities to demonstrate
their understanding of ICT concepts. This approach also offers educators an
alternative method of monitoring learning progress and identifying difficulties
during instruction. However, the results should be interpreted considering the
limited sample size and quasi-experimental design. Further research involving
larger samples, longer intervention periods, and different educational contexts is
needed to examine the sustainability of learning gains and the broader applicability
of AR-based assessment strategies.

Keywords: augmented reality, TikTok, knowledge assessment, ICT, interactive
tests, gamification, engagement
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AnHorauusi. ToJBIKTRIPbUTFAH WBIHABIK (AR) IUQPABIK OKBITY OopTanapbiHa
OenceHl TypJe SHTi3lTy/e, anaiia OHbI QJICYMETTIK KENJIep/e MearoruKabiK
Oarasiay Kypaslbl pETiHAE NaijanaHy >KETKUIIKTI JEHreiae 3epTTesIMErcH.
Conppikran, OimiM Oepy yaepiciHiae mudpiblk xoHe AR TeXHOIOTHUsIAPBIH
KOJIJaHy Kasipri TaHaa e3eKTi macernenepAin Oipi Oomsim oTeip. by 3eprreynin
makcatbl-TikTok omeymeTTik kemiciHe MHTErpalMsUIaHFAH TOJBIKTBIPBUIFaH
weHABIK (AR) oceprepiHiH cTyaeHTTEpAiH «AKNapaTThIK-KOMMYHHKALUSIIBIK
TEXHOJIOTHsIIap» KypChl OOMBIHIIIA OKY )KETICTIKTEPiHE BIKIAIBIH aHBIKTAY. 3ePTTEY
KBa3MIKCIEPUMEHTTIK 9IC apKbUIbl Oakpuiay (n = 25) jKoHE IKCIEPHUMEHTTIK
(n = 25) ToNTAapBIHBIH-KATBICYbIMEH KYPri3inai. THIMAUTIKTIH Herisri
KOPCETKIlIl peTiHae pre-test jKoHe post-test TanchlpMaIapblHBIH CaJIBICTHIPMAIIbI
HOTHIKEINIepl Heri3iH/e aHbIKTaIFaH OKY KETICTIKTepiHiH eciMi anbHabl. TonTap
apachIHAaFbl albIPMAIIBIIBIKTAP/Abl aHBIKTAY YILIiH TIYyeJCi3 yiriiepre apHajraH
CThIOOEHTTIH t-KpuTepuili Kommaueuigsl. HoTwkenep Oakpuiay ToOBIMEH
CaJbICTBIPFaHa SKCIEPUMEHTTIK TONTAFbl oOpTama OalAblH CTaTHCTHUKAJIBIK
TYPFBLIaH MaHBI3bl ©ckeHiH kepcetTTi (p < 0,05), Oy AR apkpuibl GaranayibiH
OKY MaTepHaJIblH MEHIepyre OH 9cep CTETiHIH AdJenaei. AJIBIHFaH MAJIIMETTEp
QJIEYMETTIK KeJUIepAeTi TONBIKTBIPbUIFaH WBIHABIK (AR) TexHomorusapsl Tex
KBI3BIFYIIBUIBIKTBI apTTHIPY KYpajibl FaHa eMec, COHBIMEH KaTap eJIIeHEeTIH 011iM
Oepy HOTHIKeNepiH KaMTaMachl3 €TETIH KaJIbINTAaCTHIPYILbI Oaranay Kypanbl 6ona
anaTeIHABIFBIH KepceTedi. COHBIMEH KaTap, alblHFAH HOTHIKEJIEp MHTEPAaKTHUBTI
KOHE KOJDKETIMII Oaranay ToXipuOenepiH KalbIITAaCTBIpy YLIIH KEHIHEH
KOJIJAHBUIATBIH QJIEYMETTIK JKeli TardopMaiapblHa TONBIKTBIPBUIFAH LIBIHIBIK
ocepnepin eHri3ynin oneyeriH kepcereni. TikTok mmardopmacein mnaiinanany
CTYACHTTEPAIH OKY MOTHBALMSCHIH apTThIpyFa, OJapAbIH OEJCEeHIi KaThICyblH
BIHTAJAHJBIPYFa JKOHE aKMapaTThIK-KOMMYHHKaUUsUIBIK TexHonorusuiap (AKT)
TYKBIpBIMAaMalapblH TYCiHY ACHIeliH KepceTyre MyMKiHAIK Oepeni. byn Tocin
OKBITYIIBUIAPFa OKY OapbICBIHAFBI LITepiieyai OaKbUIayIbIH )KOHE OKY MPOIIECIHIEe
TYBIHIAUTBIH ~ KUBIHIBIKTAPAbl aHBIKTAyAbIH OanxaManbl OAiCiH  YCBIHAJBI.
Amnaiifa HOTHXKENEpHi 3epTTeyre KaThICYLIbUIAD CAHBIHBIH LICKTEYNITiH KoHE
KBa3MIKCIEPUMEHTTIK 3€pTTEy AU3aWHBIH €CKEepPE OTBIPBIN TYCiHAIpY KaxkeT. OKy
HOTHIKENIEPiHIH TYPAKTBUIBIFBIH KOHE TOJBIKTBIPBUIFAH IIBIHIBIKKA HETi3[eNreH
Oarayiay CTpaTeTHsUIapbIH KEHIHEH KOJaHy MYMKIHIIKTepiH aHBIKTay YIIiH
KaTBICYLIBUIAP CaHbl KOOIpEK, 3epTTey Ke3eH1 Y3arbIpak *KoHe opTypiii OiniM Oepy
KOHTEKCTEPiH KAMTUTBIH KOCBIMILIA 3ePTTEYIIEP KYPTi3y KaxKeT.

Tyiiin ce3nep: TONBIKTHIpbUIFaH MWBIHABIK, Tik-tok, Oimimai Oaramay, AKT,
WHTEPAKTHUBTI TECTTEP, TEHMUPHUKALINS, KbI3BIFYIIBUIBIK
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Annoranusi. JlomonmaenHas peanbHOCTh (AR) akTuBHO BHeEApsieTCS B
rdpoBbIe 00pazoBaTeIbHBIE CPENbI, OAHAKO € MPUMEHEHNE B COITUATBHBIX CETSIX
B KaueCTBE MHCTPYMEHTA MEarorMuecKOT0 OIIEHUBAHUS OCTAETCS HEI0CTaTOYHO
M3y4YeHHbIM. TakuM o0O0pa3oM, HCIOIb30BaHHE IU(POBBIX TEXHOJOTHA U
TEXHOJIOTHI JIOTIOJIHEHHON peajbHOCTH B 00pa3oBarelbHOM IMpoOIEcce B
HACTOSIIEe BPEMsl SIBJIICTCS OJHUM M3 HauOoJiee aKTyaJbHBIX BOINpocoB. Llens
JTAHHOTO WCCIICIOBAHUSI — OMIIUPHUYECKU TPOBEpHUTh BimsiHue AR-3¢ddexToBs,
nHTerpupoBaHHbIX B Tuiaropmy TikTok, Ha ydeOHBIC MOCTWIKEHHUS CTYICHTOB
Mo Kypcy HWH(POPMAIMOHHO-KOMMYHHUKAIITMOHHBIX TexHoorui. lccmenoBanne
peanu3oBaHo B (opMare KBa3WIKCIEPHUMEHTa C KOHTPOJbHOW (n = 25) wm
AKCIIEPUMEHTaNbHOM (n =25) rpynnamMmu. OCHOBHBIM NOKa3aresieM 3(h(heKTUBHOCTH
BBICTYTAJI IPUPOCT yUEOHBIX PE3YyIIBTaTOB, U3MEPEHHBIN Ha OCHOBE COMIOCTaBUMBbIX
3aIaHUI TIpeaBapuUTEIbHOTO (pre-test) m muToroBoro (post-test) TecTUpOBaHMSI.
JI1st mpoBepKH pazIuuuii IpuMeHsIcs t-kputepuii CThIOIEHTA IS HE3aBUCHUMBIX
BBIOOPOK. Pe3ynmbTarhl mokaszaiy cTaTUCTUYECKH 3HAYUMOE MTOBBIIIIEHNE CPETHETO
0aia B O9KCIIEPUMEHTAIBHON TpyIIie 10 CPaBHEHHIO C KOHTPOJIBHOH (p <
0,05), 94TO CBHUIETEIILCTBYET O MOJOXKUTCILHOM BIUSHUM AR-OlleHWBaHUS Ha
ycBOeHHE yueOHoro martepuaina. [lomydyeHHbIE NaHHBIE MOATBEPKIAIOT, 4TO AR
B COHHaHBHOﬁ CETHU MOXKCT BBICTYIIATh HC TOJIBKO CPCACTBOM BOBJICHCHHS, HO U
WHCTPYMEHTOM (POPMHPYIOIIETO OIEHUBAHUS, O00ECIIEYMBAIOIINM H3MEPUMBIN
oOpa3oBarenbHbIN 2P PexT. Kpome Toro, momyueHHBIE pe3yIIbTaThl MOAYEPKUBAIOT
MOTEeHIIMAN WHTerpanuu 3(G(EKTOB OMOJIHEHHON PEaJbHOCTH B IPHUBBIYHBIC
m1aT(GOpPMbI COIMANIBHBIX CETeW I CO3JaHUS WHTEPAKTHBHBIX W JIOCTYITHBIX
¢bopm onenuBanusa. Mcmoms3oBanme TikTok MoOKET NOBBIIATE MOTHBAITHIO
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CTYACHTOB, CTUMYJIUPOBATH UX AKTUBHOE YYACTHUE U MPEOCTABISATH BO3MOKHOCTH
I geMoHcTpauuu mnoHumanus koHuenuuid HMKT. Takoit mnoaxon Takke
mpejiaraeT MpernojaBareisiM ajJbTePHATUBHBIN METOJ OTCICKHBAHHS yUSOHOTO
Tporpecca U BRIABICHUS TPYAHOCTEH B TIporiecce o0ydeHus. OqHaKO pe3yIbTaThI
CJIEyeT WHTEPIPETHPOBATh C Y4YETOM OrPaHUYCHHOTO pa3Mepa BBIOOPKU U
KBa3M3KCIEPUMEHTAIBHOrO au3aiiHa uccieqoBanus. i1 OLeHKH yCTOWYMBOCTH
JOCTUTHYTBIX y4eOHBIX pPE3yJbTaTOB W 0oJiee IIHPOKUX BO3MOXKHOCTEH
NPUMEHEHHUSI CTpaTeruil OIICHUBAHUS HAa OCHOBE [OMOJHEHHON pealbHOCTU
HEOOXOAMMBI MadbHEHIITHE WCCICOBAHUS C yJdacTHeM 0o0Jjiee MHOTOUHCIIEHHBIX
BBIOOPOK, ¢ OoJiee JUIUTEIBHBIMU TMEPHOJAMUA BMEIIATEILCTBA U B Pa3IMUHBIX
o0pa3oBaTeIbHBIX KOHTEKCTAaX.

KuaroueBsle ciioBa: jonoiHeHHas peaibHocTbh, TikTok, onenka sunanmii, UKT,
WHTEPAKTHBHBIE TECTHI, TeHMHU(DUKAIINS, BOBICYCHHOCTh

Introduction. Modern digital technologies are transforming educational
processes. They offer innovative approaches to teaching and knowledge assessment.
One of the key prospects of augmented reality (AR) is its ability to engage a broad
audience and integrate educational content into social networks with a high level of
user interest (Wu et al., 2013). In this context, TikTok is of particular interest. The
platform is rapidly gaining popularity among young audiences. It also provides
various opportunities for creating interactive educational AR effects (Ostrovski
and Chen, 2020). The relevance of this study is determined by a significant research
gap. AR solutions for entertainment content are developing rapidly. However, their
pedagogical potential remains insufficiently explored. This is especially true in
the field of assessing knowledge in information and communication technologies
(ICT). Previous studies indicate that traditional testing methods often face several
limitations. These include low student motivation and insufficient adaptability.
Gamified formats in social networks may offer new approaches to competence
assessment (Hamari and et al, 2016).

The theoretical foundation of this study is based on digital pedagogy (Jenkins,
2009), mobile learning (Sharples and et al., 2009) and research on the effectiveness
of AR technologies in education (Martin-Gutiérrez and et al, 2015). However, the
use of social media, particularly TikTok, as an assessment tool remains largely
unexplored. This gap confirms the relevance of the present study. The purpose of
this study is to assess the impact of AR effects on the TikTok platform as a means of
evaluating students’ knowledge in an ICT course. The research hypothesis is that
the use of AR effects in social networks for monitoring students’ ICT knowledge
can improve assessment objectivity. It may also make the assessment process
more comfortable and support its wider dissemination. The research question is
as follows:

Does the use of AR effects in social networks as an assessment tool contribute
to greater assessment objectivity?

The methodological basis of the study includes a quasi-experimental design. It
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involves comparative tools, a formative stage of pedagogical testing, and statistical
analysis of learning outcomes.

The practical significance of the study lies in the development of specific
tools for integrating AR-based assessment into the educational process. It also
includes recommendations for educators and developers of educational content.
The findings may be applied in formal education, corporate training, and digital
literacy programs. The study aims to verify the pedagogical effectiveness of
AR-based assessment as a means of monitoring knowledge. According to the
research hypothesis, the integration of AR tools into formative assessment leads
to a statistically significant improvement in learning outcomes compared with
traditional testing formats.

Augmented Reality as a Component of Digital Pedagogy

The development of information technologies is introducing significant changes
into education and pedagogical practice. One of the most important outcomes is
the emergence of hybrid learning. This model strategically combines traditional
face-to-face instruction with digital educational platforms. Hybrid learning uses
the advantages of both physical and virtual learning environments. It also supports
the principles of individualized learning, increased student autonomy, and active
participation. This blended approach preserves direct interaction and interpersonal
communication in traditional classrooms. At the same time, it provides the
flexibility, accessibility, and diversity of digital resources available through online
platforms. (Means et al., 2020)

The adaptive and dynamic nature of hybrid learning helps address the diverse
needs of students. It also supports the efficient use of educational resources. In
addition, it encourages active participation through a variety of pedagogical
methods. (Ofem et al., 2026)

Modern technological capabilities connect students, teachers, and educational
institutions in multiple ways. They support administrative processes, registration
systems, learning tools with feedback, intelligent tutoring systems, new assessment
methods, simulation experiments, and other related innovations. (Scanlon, 2026)
One technology that has received growing attention in educational research is
augmented reality.

In recent years, interest in the use of augmented reality for creating unique
educational environments has increased. However, research on its implementation
in educational institutions remains limited. Existing studies do not fully address
its advantages, limitations, effectiveness, challenges, and specific features. (Bacca
etal., 2014)

Bacca-Acosta, Baldiris, Fabregat, Graf, and Kinshuk reported that the most
frequently cited benefits of augmented reality in education are improved student
achievement and increased motivation (Bacca et al., 2014). Similarly, Akshayur
M. and Akshayur G. found that augmented reality contributes to higher academic
performance in educational settings (Akgayir, and Ak¢ayir, 2017).

Recent research has focused on the didactic aspects of AR use. These include the
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design of educational environments, active learning methods, and the development
of metacognitive skills. Nevertheless, several challenges remain. These include
technical limitations, insufficient teacher training, and the lack of methodological
recommendations for systematic implementation.

Thus, augmented reality should not be viewed as an independent educational
tool. Rather, it is a component of digital pedagogy. Its effectiveness depends on
pedagogical design, learning objectives, and the broader educational context.
Future research should focus on developing sustainable models for AR integration.
It should also assess long-term effects on educational outcomes and expand
interdisciplinary research in this field.

Materials and methods. This study focused on the development,
implementation, and evaluation of AR effects in the educational process. It also
examined the extent to which this intervention improved learning outcomes
compared with traditional forms of assessment.

A quasi-experimental research design was used. This design was appropriate
because the random assignment of participants was limited by the organizational
conditions of the educational process. It made it possible to evaluate the impact
of the implemented assessment tool on learning outcomes. It also helped answer
the research question of whether AR-based assessment leads to a statistically
significant improvement in academic performance.

To determine the pedagogical effect of the intervention, Cohen’s d was
calculated. In addition, the magnitude of improvement in learning outcomes
between the groups was analyzed. This made it possible to interpret the observed
differences not only as statistically significant but also as educationally meaningful.

The study involved 50 undergraduate students enrolled in the course
Information and Communication Technologies. The participants were divided into
two groups of 25 students each. The control group completed assessments using
traditional tools, such as LMS-based tests and standard electronic control tasks.
The experimental group completed the same traditional assessments. In addition,
they used AR effects on the TikTok social network.

Several conditions were controlled to ensure comparability between the groups.
Both groups studied the same subject matter. They had a similar initial level of
preparation, as determined by the pre-test results. They also completed a training
module of the same duration and studied a comparable volume of instructional
material.

As an additional intervention, AR-based assessment was implemented through
TikTok AR effects, specifically interactive masks. The effects were created in Effect
House. This platform enables the development of interactive AR scenarios with
recognition, control, and visualization elements. It also supports the integration
of gamification mechanics, such as visual prompts, feedback, and transition
dynamics.

The AR tasks were designed around the topics of the ICT course. They were
presented in several formats: single-choice and multiple-choice questions, true/

OROAE] 20




ISSN 1991-3494 5.2026

false tasks, matching exercises, and rating-scale activities. The primary didactic
function of the AR effects in the experimental group was formative assessment.
Students received interactive tasks and immediate feedback in a familiar digital
environment. This reduced the formality of assessment and increased engagement
with the evaluation process.

The study consisted of two stages. During the initial stage, both groups
completed an entrance test. The purpose of this test was to diagnose their initial
level of ICT knowledge. The test included tasks covering the main topics of the
course. The pre-test results were used to verify the comparability of the groups.
They also served as a baseline for measuring progress.

The formative stage was conducted differently in the two groups. In the control
group, assessment was carried out in a traditional format. This included LMS-
based tests, electronic assessments, and control tasks without an AR component.
These activities covered the same topics and had a comparable level of difficulty.
In the experimental group, students completed additional assessment tasks through
TikTok AR effects.

The implementation of the AR tasks included interactive engagement,
visual support, and game-based mechanics. Indicators of task completion and
participation were also recorded. The formative period lasted four weeks. The
amount of instructional material was the same in both groups. At the end of
the module, both groups completed a final test. This test was comparable to the
entrance test in structure and difficulty.

The main outcome measure of the study was the dynamics of learning
achievement. Particular attention was paid to the difference in relative growth
between the experimental and control groups. Learning achievement was measured
through pedagogical test scores obtained from the entrance and final tests. The
final indicators included individual growth and average group growth.

For the experimental group, behavioral indicators of interaction with the TikTok
AR content were also recorded. The integrated analytics included the number of
engagements, views, and interactions. The average duration of interaction was also
measured. Data collection was therefore comprehensive. It combined pedagogical
testing with TikTok platform analytics.

To examine the research question, both descriptive and inferential statistical
methods were applied. The mean and standard deviation were calculated for the
entrance and final test results in each group. Statistical analysis was also used to
determine individual and group progress. Differences in mean scores and growth
rates between the groups were compared using Student’s t-test.

The study was conducted in accordance with ethical standards. These included
obtaining informed consent from participants, ensuring confidentiality and
anonymity, and guaranteeing the right to withdraw from the study at any stage.
Special methodological attention was also given to the accuracy of test tasks,
the accessibility of the interface, and the motivational quality of the educational

content.
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Development of AR effects for assessing knowledge in ICT

As part of this study, AR effects in various formats were developed for the
TikTok social network. At the initial stage, a course was selected. Assessment
materials and a corresponding scenario were then designed for this course.

The course Information and Communication Technologies was chosen because
it is a compulsory component of all undergraduate educational programs. This
made it possible to broaden the scope of the experimental work. The choice was
also based on the intended learning outcomes of the course. These outcomes
require students to participate actively in professional, social, and linguistic
communication. They also emphasize the use of modern educational technologies,
including ICT.

In addition, AR technology supports feedback through the visualization of
objects. Therefore, a universal and visually clear thematic section was selected.

The assessment materials were developed in several formats. These included
multiple-choice quizzes, true-or-false tasks, rating activities, and matching
questions. The materials incorporated visual elements and sound effects. Their
multimedia features also expanded the three-dimensional interactive space.

The use of gamification elements in AR effects made the assessment materials
more engaging. It also encouraged active student participation and introduced
elements of game-based competition. This, in turn, reduced stress and made the
assessment process less formal. At the same time, it supported the functions of
formative assessment (Figure 1).
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Figure 1 — Examples of AR effects created and used at Effect House

The development environment for the TikTok social network is Effect House.
This platform supports a wide range of tools for overlaying AR objects. These
tools are based on algorithms for face, hand, body, and object recognition and
tracking. They also enable segmentation and real-time dynamic processing
through machine learning. In addition, the platform allows developers to import
and animate 3D objects. Physical properties, sound, and multimedia effects can
also be added. These functions make AR masks more stable and realistic.

The integration of augmented reality into social networks has expanded its
use as a tool for user engagement. It has also increased its popularity in the
entertainment field. This is largely due to its ability to place virtual interactive
elements within a physical environment.

Introduction and Popularization of AR Technologies for Assessing ICT
Competencies on TikTok

Special attention was given to the integration of educational content into a
digital environment that is popular among the target audience. This approach made
the testing process more natural. It also increased the level of user engagement.

In addition, the preparation of AR content for knowledge assessment on TikTok
required an integrated approach. Technical solutions alone were not sufficient. It
was also necessary to ensure the effective introduction and popularization of AR
content among the target audience. This process was carried out in accordance
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with current trends in digital pedagogy (Jenkins et al., 2016). It also followed the
principles of effective educational content distribution on social networks.

To expand the user audience and encourage participation, a promotion strategy
was developed. This strategy was based on the organic content distribution
mechanisms characteristic of TikTok. Particular attention was paid to embedding
educational AR effects into natural patterns of user behavior. This made it possible
to maintain a balance between entertainment and educational components (Zhao
etal., 2021).

The analysis of implementation results showed that the combination of
interactive AR elements with TikTok’s viral distribution mechanisms increased
user participation in knowledge assessment (Smith et al., 2022). Researchers
also noted that the effective use of gamification principles was a key factor in the
project’s success. These principles were adapted to the specific features of the
platform and the characteristics of the target audience (Deterding et al., 2011).

The findings are consistent with previous studies (Siemens, 2014). They confirm
the potential of AR technologies in social networks for educational purposes.
However, the implementation experience also showed that the effectiveness of
this approach depends heavily on the characteristics of a specific platform. It is
also influenced by the behavioral patterns of its users (Livingstone, 2018).

The effectiveness of the developed AR modules was evaluated through a
comprehensive analytical approach. The analysis focused primarily on user
engagement and learning outcomes. Data were collected using both TikTok’s
built-in analytics tools and additional tracking systems.

The analysis revealed considerable variation in engagement levels. These
differences depended on the type of content and the time of publication. The highest
level of activity was observed in interactive formats that included gamification
elements. Learning effectiveness was assessed by examining user progress and
changes in performance during repeated completion of test tasks.

The results demonstrate the potential of AR technologies in social media for
knowledge assessment. At the same time, the study found that effectiveness depends
significantly on the timing of publication and the format of content delivery. These
factors should be examined further when developing similar educational solutions.

Results and Discussion. During the identification phase, an analysis of
the results of the entrance testing was conducted to determine the initial level
of preparation of students and to check the comparability of the control and
experimental groups.

The average values were calculated according to the formula:

x =55 (1)

where is X - the average score of the group, 4 i-is the individual result of the
student, n - s the number of groups.
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The average score in the control group was 63.2 (SD =2.1), in the experimental
group it was 64.1 (SD = 2.3). The differences obtained were not statistically
significant (p > 0.05), which allows the groups to be compared correctly for initial
and subsequent analysis. Change in academic achievement according to the results
of pedagogical intervention. After the end of the formative period, a final test was

conducted, which allowed assessing the dynamics of mastering the educational
material (Table 1).

Table 1 — Dynamics of academic achievement of students in the control and experimental groups

Study group Average score (Post-test) SD
Control 68,1 2,4
Experimental 72,8 2,6

Thus, the increase in learning achievement observed in the experimental
group was higher than that of the control group. This indicates that the use of AR
technology not only increases interest in the learning process, but also provides an
additional pedagogical effect as a formative assessment tool.

Assessment of the increase in learning outcomes

To quantitatively assess the effectiveness, the growth indicator was used:

A= Xpﬂsr - Xp:"a
Table 2 — Growth in students' academic achievement when using AR-assessment
Study group Growth (A)
Control +4,9
Experimental +8,7

Thus, the increase in the experimental group was significantly higher, indicating
an additional pedagogical effect associated with the use of AR assessment.
Student's t-test for independent samples was used to test the research hypothesis:

|sp? sp2
Eaary
N

The empirical value of the criterion is: tamp = 2,37
Critical value at the level of importance p = 0,05 and df = 48:

tc:'*z'r' = 2101

tgmp = Tepie, the differences between the groups are statistically significant
(p<0.05), which confirms the influence of the experimental factor on learning

outcomes.
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The results of the study showed that AR-based assessment led to a significant
improvement in learning outcomes compared with traditional forms of assessment.
Therefore, the experimental factor, namely the AR intervention, can be considered
an important predictor of improved academic performance.

Engagement indicators were treated as supporting characteristics of the
digital environment. They helped explain the mechanisms underlying improved
learning outcomes. However, they were not used as an independent measure of
pedagogical effectiveness. The behavioral data on interaction with AR content on
TikTok showed a substantial audience reach of more than 3,991 unique users. The
number of content impressions exceeded 10,000. This indicates a high frequency
of interaction with the materials. In addition, more than 3,000 targeted actions
were recorded. This reflects a sufficient level of audience engagement.

The average duration of interaction with the educational modules was 12
seconds. For a short-video format, this can be considered an indicator of sustained
user attention. Geographic analysis also showed that the content reached both
Kazakhstani users and an international audience.

The indicators of interaction with AR content were used only as contextual data.
They helped explain the mechanisms of student engagement in the assessment
process. They were not considered an independent criterion of educational
effectiveness. The primary measure of effectiveness remained the dynamics of
learning outcomes.

The main finding of the study is that the statistically significant increase in
academic achievement in the experimental group supports the use of AR-based
assessment as an effective pedagogical tool. It can increase student interest and
improve the quality of instruction. The results demonstrate that AR integration in
the assessment process has a positive effect on academic achievement. Unlike many
studies that examine AR mainly as a motivational tool, this study demonstrates its
measurable impact on cognitive learning outcomes through statistical analysis.

The observed increase suggests that an interactive environment supports deeper
and more stable mastery of educational content. This effect is achieved through the
active involvement of students in the process of knowledge assessment (Alhazzaa
and Yan, 2025).

It is important to note that improvement was observed in both groups. This
reflects the natural process of knowledge acquisition during instruction. However,
the significantly greater increase in the experimental group indicates an additional
didactic effect associated with AR technologies. The interactive nature of the
tasks, the visualization of learning content, and the use of gamification elements
all contributed to higher cognitive activity. They also supported the formation of
more stable cognitive connections during learning.

These conclusions are consistent with current research in digital pedagogy.
Such research emphasizes that the effectiveness of educational technologies
depends not on their technical features alone, but on the pedagogical design of
their application. In this study, AR functioned not merely as a demonstration tool.
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Instead, it served as a means of organizing assessment activities within a familiar
digital environment. Embedding assessment into everyday digital practices
reduced the formal perception of knowledge control. It also encouraged more
natural student participation in the educational process.

Additional data from digital analytics showed a high level of user interaction
with AR content. This suggests that participation may act as a potential mediator
of improved learning outcomes. Thus, the educational effect was achieved not
only through the presentation of information. It also resulted from a change in the
learner’s interaction with the assessment task. Students moved from passive test
completion to active participation in an interactive educational situation.

At the same time, the findings should not be interpreted as evidence of the
universal superiority of AR technology outside a specific pedagogical context. Its
effectiveness depends directly on the methodological quality of the tasks, their
alignment with educational objectives, and their degree of integration into the
course structure. This confirms that augmented reality should be considered a
component of a broader digital pedagogical ecosystem rather than an independent
technological solution.

The limitations of the study are related to the relatively small sample size and
the short duration of the pedagogical intervention. These factors do not allow for
a comprehensive assessment of the long-term effects of AR-based assessment
on educational outcomes. Future research may focus on expanding the sample,
examining the stability of the observed effects over time, and exploring the
integration of AR tools into different disciplinary areas.

Overall, the study shows that the introduction of augmented reality technologies
into formative assessment practices can be considered an effective direction for
modernizing knowledge assessment methods in the context of the digitalization
of higher education.

The findings are consistent with current trends in digital pedagogy. They also
highlight the importance of considering the behavioral characteristics of the digital
generation (Al-Ansi et al., 2023). The study confirmed that integrating educational
content into a familiar digital environment can increase engagement and improve
learning outcomes. However, the identified usability issues indicate the need for
further optimization of the user experience when developing similar AR-based
solutions.

Conclusion. This study confirmed the pedagogical effectiveness of AR-based
assessment. This was reflected in a statistically significant increase in students’
academic achievement. The results show that the integration of AR tools into
formative assessment supports deeper assimilation of educational material. It also
improves final performance in the ICT course.

Thus, AR in social networks should not be regarded merely as an entertainment
feature. Instead, it functions as a didactic tool that produces a measurable
educational effect.

The study also demonstrated that AR effects in social networks can serve as an
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effective formative assessment tool. The experiment showed that the introduction
of AR-based tasks leads to a statistically significant improvement in academic
achievement compared with traditional formats of knowledge assessment.

Therefore, the educational value of AR technology is determined not simply
by the level of users’ digital participation. Rather, it lies in its ability to transform
assessment into an interactive cognitive activity. This transformation contributes
to a deeper understanding of the learning material.

AR technologies on social platforms may be considered a new class of
pedagogical assessment tools. These tools are integrated into the familiar digital
environment of learners. Future research should examine the long-term impact
of AR technologies on educational outcomes. It should also focus on developing
comprehensive methodologies for their integration into contemporary educational
practice. Particular attention should be given to improving user interfaces and
adapting content for students of different ages and professional backgrounds.
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