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Abstract

This systematic review examines what research on gamification in Ukrainian higher education shows about
students' academic achievement, and what its designs and reporting allow a reader to conclude. Following
PRISMA 2020, eight databases were searched for studies published in English or Ukrainian in 2015-2025;
after peer review, excluded records were re-screened and citation searching was added. Effects were
synthesised by vote counting of effect directions, and risk of bias was appraised with an adapted Mixed
Methods Appraisal Tool. Forty-eight studies met the criteria; although the search covered 2015-2025, the
earliest was published in 2017, and 42 appeared from 2020 onward, during the COVID-19 pandemic and
the full-scale war. None was randomised and none was at low risk of bias. Of 30 studies measuring
achievement, 29 reported a positive direction of effect and one a mixed result. Only 12 reported a
significance test, and a standardised between-group effect could be computed for five; the four
unconfounded estimates ranged from g = 0.50 to 0.77. Eleven of the 12 tests were significant, against about
seven expected at the effect size reported by international meta-analyses, and the one non-significant
result was reported alongside a conclusion that the intervention worked. Sensitivity analyses showed that
the scarcity of null results was not produced by the review's selection rules. The direction of the evidence is
favourable; its certainty is very low. Three descriptive measures — the share of studies from which an

effect can be computed, the strongest design present and the share of null results — summarise what the
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corpus can support; their values were similar before and after February 2022. For comparative and
international education, the review shows how such measures can inform decisions to draw on evidence

from partner systems or to build research capacity with them.

Keywords: meta-research, reporting quality, publication bias, academic achievement, war

Introduction

Gamification — the use of game-design elements in non-game contexts (Deterding et al., 2011) — is widely
used in higher education to raise engagement and, it is claimed, learning (Hamari et al., 2014). Meta-
analyses of the international literature report small to moderate positive effects on cognitive learning
outcomes, with considerable heterogeneity and variable study quality (Bai et al., 2020; Sailer & Homner,
2020). This review synthesises the empirical studies of gamification with students of Ukrainian higher-
education institutions (HEIs) published in 2015-2025. It has two aims: to establish what these studies show
about effects on academic achievement, and to describe what their designs and reporting allow a reader to
conclude from them. It contributes the first systematic synthesis of this national literature and a worked
example of three descriptive measures, computable from any completed review, that summarise how far a

body of studies can support conclusions about effects.

The second aim does not depend on what the review found. A synthesis of one country's studies of a widely
studied intervention is unlikely to change international estimates of its effect, whichever direction its
results take, because those estimates already combine controlled studies from many systems. What a
national synthesis can add is an account of the evidence as a particular system produces it — the designs
used, what is reported, what can be extracted — and that account is informative whether the studies prove
strong or weak. The review protocol specified only the first aim. The three measures were defined after
data extraction; they rest on items the protocol already required to be extracted (design, reported statistics
and direction of effect) and are reported as descriptive analyses rather than as pre-specified outcomes

(Section 2.8).

Ukrainian higher education and research since 2020

The review period includes two shocks to Ukrainian higher education. The shift to emergency remote
teaching during the COVID-19 pandemic (Hodges et al., 2020) created pressure to find digital formats that
could hold students' attention at a distance. The full-scale invasion of February 2022 added air-raid
interruptions, damage to campuses and the displacement of staff and students. Berdyansk State
Pedagogical University, in occupied territory, was relocated and moved its teaching online (Tsybuliak et al.,
2023); among 172 of its lecturers surveyed, 40.8% of those who had left the occupied area reported that

their research had become less effective (Suchikova et al., 2023); almost all students and staff surveyed in
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four universities in May 2022 reported a deterioration of their psycho-emotional state (Kurapov et al.,
2023); and teaching continued under wartime conditions (Lavrysh et al., 2025). Nationally, papers by
Ukrainian scientists declined by about 10%, and 22% of leading universities suffered destruction of physical

capital (Ganguli & Waldinger, 2023).

The conditions of publication matter as well. Publication requirements for academic degrees and titles,
which count papers in Scopus-indexed journals, have been followed by a steep rise in the Scopus output of
Ukrainian academics since 2011, much of it in local journals (Hladchenko, 2022), and papers in titles later
discontinued from Scopus continue to count in academic evaluation (Nazarovets, 2022). Instructors
therefore had strong reasons to evaluate new digital formats and to publish the evaluations, and limited
means to evaluate them rigorously. Research on education in emergencies has noted the methodological
fragility of evidence generated in crisis-affected systems (Burde et al., 2017). Whether such conditions

leave a trace in specific literature is an empirical question that this review can address only descriptively.

Relevance for comparative and international education

Comparative education has long treated the production of educational knowledge as shaped by the
conditions in which it takes place (Crossley & Watson, 2003) and has documented asymmetries in whose
findings enter international evidence and on what terms (Collyer, 2018). These concerns are practical for
Nordic and other systems that host displaced Ukrainian students and researchers, fund partnerships with
Ukrainian universities and draw on evidence from partner systems when borrowing policy (Steiner-Khamsi,
2004). A reader weighing a partner system's evidence needs to know not only how much has been
published but how much of it can be synthesised. The measures in this review are proposed for that
purpose. We make no claim about how the literature of other countries compares; the measures are

defined so that such comparisons can be made from existing reviews.

Three measures and their antecedents

None of the three measures is new as an idea. Each adapts an established approach from meta-research or
evidence synthesis; the contribution lies in reporting them together, at the level of the corpus, as a routine

part of a review.

The extractability rate is the share of studies from which a standardised effect can be computed. Reviews
routinely report how many studies could be pooled, and reporting standards specify the statistics that
make pooling possible (Appelbaum et al., 2018). The rate turns that count into a descriptor of the literature

rather than of the review.

The design ceiling is the strongest design present in the corpus. It condenses the starting point of the
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GRADE approach, in which the certainty of a body of evidence begins from the designs of its studies (Guyatt
et al., 2008). Design matters for interpretation because, in education, quasi-experiments, small samples
and researcher-made measures yield systematically larger effects than randomised, large-scale studies with

independent measures (Cheung & Slavin, 2016).

The null-result share is the proportion of studies whose results do not support a benefit. It adapts Fanelli's
(2010; 2012) proportion of papers reporting support for their hypothesis — which varies between
disciplines and countries and has risen over time — to the corpus of a single review and is complemented

here by a test for an excess of significant findings (loannidis & Trikalinos, 2007).

Review questions

The pre-specified question (RQ1) was whether, among students of Ukrainian HEls, gamification is
associated with higher academic achievement than non-gamified instruction, and how consistent the
reported effect is across disciplines and designs. In PICOS terms: students of Ukrainian HEls (P); any
gamification or game-based learning intervention (1); non-gamified instruction, a baseline or none (C);
academic achievement as the primary outcome and engagement, motivation or attitudes as secondary
outcomes (0); any empirical design (S). The second question (RQ2), added after extraction, asks what the
extractability rate, design ceiling and null-result share show about the conclusions this literature can

support.

Methods

The review is reported according to PRISMA 2020 (Page et al., 2021) and the synthesis according to the
Synthesis Without Meta-analysis (SWiM) guideline (Campbell et al., 2020).

Protocol and amendments

The protocol was fixed before screening but not registered; it is deposited with the supplementary
materials. Four amendments are reported. First, the information sources were expanded during the review
from OpenAlex, PubMed and arXiv to eight databases (Section 2.3). Second, the protocol excluded studies
without an achievement outcome; during screening, empirical evaluations reporting only engagement,
motivation or attitudes were also admitted. This change was not recorded at the time; these studies are
analysed separately and do not enter the achievement synthesis. Third, the protocol specified one round of
backward and forward citation searching, which was not carried out before the first submission of this
article and was carried out during revision (Section 2.4). Fourth, the three measures (Section 2.8) were

added after data extraction, and the sensitivity analyses (Section 2.9) in response to peer review.
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Eligibility criteria

Studies were eligible if they reported data collected by the authors from students of a Ukrainian HEIl about
a gamification or game-based learning intervention used in their studies, were published in 2015-2025 and
were written in English or Ukrainian. Studies were excluded if they were conceptual, descriptive or review
articles without their own data; if the participants were not higher-education students (for example, school
pupils, applicants or staff only); if the setting could not be confirmed as a Ukrainian HEI; or if the
intervention was not gamification or game-based learning. The publication year is the year of first

publication, including online-first publication.

Information sources and search

OpenAlex (seven Boolean strings in English and Ukrainian, plus a pass restricted to authors affiliated with
Ukrainian institutions) and PubMed were searched first; DOAJ, CORE and Semantic Scholar were added to
cover open-access and repository-indexed venues; and Scopus, ERIC and the Open Ukrainian Citation Index
(OUCI) were added to cover subscription-indexed and Ukrainian national literature. arXiv was queried but
yielded no on-topic record. The strings combined three concept blocks — gamification, higher education
and students, and Ukraine — and the searches were run in July 2026 (Scopus, ERIC and OUCI on 7 July).
Web of Science was not accessible to the author when the searches were run. Google Scholar was not
used, because its searches cannot be reproduced and it displays at most 1,000 results per query
(Gusenbauer & Haddaway, 2020); OUCI and the citation searching in OpenAlex (Section 2.4) were used

instead to reach Ukrainian journals. Full strings are given in the supplementary search-strategy file.

Citation searching

During revision, the references of all 39 reports included through the database route (backward) and the
works citing them (forward) were retrieved from OpenAlex in September 2026. After removal of records
already screened and records outside 2015-2025, records whose titles and abstracts contained no game-
related term, or no link to Ukraine by term, author country or affiliation, were removed automatically. The
remaining records were screened at title and abstract and, where retained, assessed in full against the

criteria in Section 2.2.

Selection process and tools

Records were retrieved and deduplicated (by DOI, then by normalised title) with Python scripts written for
the review. Screening decisions, reasons and extracted data were recorded in a structured spreadsheet log
(supplementary workbook); no dedicated screening platform was used. The author screened titles and

abstracts and assessed full texts. The 77 records of the eligibility pool were also screened independently by
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a large language model (Claude, Anthropic) given an independently worded rubric; agreement between the
author's and the model's binary advance/exclude decisions was calculated as Cohen's k, and the author
resolved disagreements against the protocol, defaulting to exclusion where empirical status or setting
could not be confirmed. Where an indexing source withheld the abstract, the full text was retrieved before

a decision.

To test whether the null-result share depended on the selection rules (Section 2.9), every excluded record
concerning games or gamification with any link to Ukraine was re-read after peer review (187 records). This
showed that the title and abstract screen had excluded eligible studies, most often because their abstracts
did not name the country, and that four eligibility decisions had been taken without the abstract or
inconsistently with the protocol. Thirty full texts were assessed against the criteria in Section 2.2; 17 studies
(18 reports) were added, and one previously included survey of lecturers without student data or an

intervention was removed. Each excluded report was assigned one primary reason.

Data extraction and effect sizes

For each study we extracted the institution and region, discipline, sample size, design, gamification tools
and mechanics, duration, outcome measures, reported results, direction of effect, whether an achievement
outcome was measured, and whether statistics were reported. Where means, standard deviations and
group sizes, or individual scores, were reported for two groups, Hedges' g and its 95% confidence interval
were computed; where only a 2 x 2 table of attainment levels was reported, the log odds ratio was

converted to a standardised difference (Chinn, 2000).

Risk of bias

Risk of bias was appraised on five domains adapted from the Mixed Methods Appraisal Tool (Hong et al.,
2018): design appropriateness, sampling, comparator, objectivity of outcome measurement and
completeness of reporting. Each domain and an overall judgement were rated as low risk, some concerns,

high risk or unclear.

Synthesis and the three measures

Because most studies did not report the statistics needed for pooling, no meta-analysis was performed.
Effects on achievement were synthesised by vote counting based on the direction of effect, with a harvest
plot by discipline; computed effect sizes are tabulated but not pooled. One scheme is used throughout for
the direction of effect on achievement: positive (all reported achievement comparisons favour
gamification), mixed (some do and some do not), null (no difference) or negative (the comparison favours

non-gamified instruction). Direction is coded from the reported values regardless of statistical significance;
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whether a significance test was reported, and its result, are coded separately.
The three measures are defined as follows:

extractability rate: the proportion of studies with an achievement outcome from which a
standardised between-group effect and its confidence interval can be computed from the reported
statistics (the proportion reporting any statistics is given for comparison);

design ceiling: the strongest design in the corpus on the ordering randomised trial, quasi-experiment
with a concurrent control group, historical control, single-group pre—post design, and survey, case
study or descriptive report;

null-result share: the proportion of studies with an achievement outcome whose result does not
support a benefit, that is, a null or negative direction or a difference reported as not statistically
significant.

Sensitivity analyses

The null-result share was examined in three ways. Selection: each excluded record that a relaxed version of
one selection rule would readmit (outcome and evaluation rules, setting, population, publication window,
descriptive reports, records without outcome data) was coded for direction of effect, and the share was
recomputed with these records readmitted, rule by rule and all together. Definition: the share was
recomputed by direction only, with mixed results counted as containing a null, across all outcomes, and at
the level of outcomes rather than studies. Expectation: for the achievement studies with a comparison
group, the numbers of negative directions and non-significant results expected from sampling variation
alone were computed for true effects of g = 0.25, 0.36 and 0.49 — the behavioural, motivational and
cognitive estimates of Sailer and Homner (2020) — and 15-45 students per group. The number of
significant results among studies reporting a test was compared with the number expected from their
power, following loannidis and Trikalinos (2007), with the probability of the observed number taken from

the Poisson-binomial distribution. Code and coding are supplementary files.

Use of artificial intelligence

Generative Al tools (Claude, Anthropic; Claude Opus 4.8, Claude Fable 5, Claude Opus 5 and Claude Opus
5.5, used through the Claude desktop application and Claude Code between July and September 2026)
were used under the author's supervision for programmatic database querying, citation searching and
deduplication, an independent second screen of the 77 records of the eligibility pool (Section 2.5),
preparation of the screening and extraction tables, the computations described in Sections 2.6 and 2.9,
generation of figures and language editing. All eligibility decisions, risk-of-bias judgements and
interpretations were made or verified by the author, who takes full responsibility for the content. Al tools

are not listed as authors.
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Results

Study selection

Figure 1 shows the selection process. The database searches identified 1,204 records (OpenAlex 703;
PubMed 2; DOAJ, CORE and Semantic Scholar 385; Scopus, ERIC and OUCI 114). After removal of 599
duplicates, 605 records were screened, 405 were excluded at title and abstract, and 200 reports were
assessed in full. Of these, 161 were excluded: 107 contained no empirical evaluation of a gamification
intervention, 24 did not concern gamification or game-based learning, 17 did not involve higher-education
students, 10 had a setting that could not be confirmed as a Ukrainian HEI, two were published outside
2015-2025, and one reported no outcome data. The database route yielded 38 studies in 39 reports; one

study was published twice with the same results (Tsymbal, 2018; 2019). Citation searching identified 1,080
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further records, of which 62 were screened and 17 assessed in full; 10 studies were included, none of which

had been retrieved by the database searches. The review includes 48 studies in 49 reports.

Figure 1. PRISMA 2020 flow of study selection through database searching and citation searching,

including the post-review re-screen
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On the 77 double-screened records, agreement between the author and the language model was k = 0.441,
moderate on the Landis and Koch (1977) scale. Disagreements concentrated in records whose abstracts did
not state whether data had been collected from students or whether the setting was a Ukrainian HEI, which
the two rubrics resolved differently. The re-screen and the citation searching confirm that this literature
cannot be screened reliably from titles and abstracts: together they contributed 27 of the 48 included

studies.

The excluded randomised study

One record, indexed as a randomised trial with 308 undergraduates (Rui & Wei, 2025), was excluded at full
text on two grounds. Its setting could not be confirmed as a Ukrainian HEI: both authors list a Chinese
institution first and a Ukrainian one second, the corresponding addresses are Chinese, and the report does
not state where participants were recruited. And its outcomes — motor coordination, attention and

memory — are neither achievement outcomes nor the review's secondary outcomes.

Study characteristics

The 48 studies were published in 2017-2025 (Figure 2): no eligible study appeared in 2015-2016, 42 were
published from 2020 onward and 30 from 2022 onward. Forty-four were written in English and four in
Ukrainian. Foreign-language teaching was the largest field (20 studies), followed by teacher education (10),
IT and engineering (4), management (4), multidisciplinary samples (4), arts and humanities (3), library
science (2) and dentistry (1). The designs were quasi-experiments with a concurrent control group (24), a
quasi-experiment with a historical control (1), surveys (11), single-group pre—post studies (4), case studies
(3), mixed-methods studies (3) and descriptive reports (2). Seventeen studies did not report on their
sample size. One study of service members on an English course at a military academy was included as a

borderline case of the population criterion (Todorova, 2023). Table 1 summarises the studies.
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Figure 2. Included studies by year of publication (n = 48)
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Table 1. Characteristics of the 48 included studies
Study Discipline Design N Gamification Achievement Statistics
laremenko (2017) Languages Survey 120 Kahoot! — (motivation) none
Gtowacki et al. Languages Quasi- NR Kahoot! positive none
(2018) experiment
Tsymbal (2018)  Languages Survey 112 Kahoot! — (motivation) none
Holubnycha et al. Languages Quasi- 240 Quizlet positive none
(2019) experiment
Kobernyk & Teacher Quasi- 57 role-play, quests positive none
Kalashnik (2019) education experiment
Zvarych et al. Languages Quasi- NR role-play, quests positive none
(2019) experiment
Balci et al. (2020) IT, engineering Survey 347 VR, simulation — (attitudes) reported
Chaikovska & Languages Pre—post NR Quizlet positive none
Zbaravska (2020)
Gorban & Arts, Casestudy 44 Kahoot! positive reported
Skachenko (2020) humanities
Stupak (2020) Management Survey 25 role-play, — (perceptions) none
quests, points,
badges
Voloshynov et al. Languages Historical 120 role-play, positive none
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(2020)

Zhernovnykova et Teacher

al. (2020)

Bakhmat &
Chaikovska
(2021)

Fursenko et al.

(2021)

Kostikova et al.

(2021)

Nalyvaiko et al.

(2021)

Opryshko &
Nazarovets
(2021)

Shlenova (2021)

Lebedeva et al.

(2022)

Pishchanska et al.

(2022)

Vakaliuk et al.

(2022)

Zhyhadlo (2022)

Malaniuk et al.

(2023)

Matviienko et al.

(2023)

Nikolaeva et al.

(2023)

Nozhovnik et al.

(2023)

Petrovych et al.

(2023)

Synekop et al.

(2023)

Todorova (2023)

education

Languages

Languages

Languages

Teacher
education

Library science

Library science

Management

Arts,
humanities

Teacher
education

Languages

Multidisciplina

ry

Languages

Languages

Languages

Teacher

education

Languages

Languages

control

Pre—post

Quasi-
experiment

Quasi-
experiment

Quasi-
experiment

Case study

Case study

Survey

Survey

Descriptive

Quasi-
experiment

Descriptive

Quasi-
experiment

Mixed
methods

Quasi-
experiment

Quasi-
experiment

Quasi-
experiment

Mixed
methods

Quasi-
experiment

NR

96

57

280

NR

NR

NR

~300/

year

NR

216

NR

NR

43

44

55

47

NR

56

quests, Moodle

quiz tools,

language apps

Quizlet

Quizlet

role-play, quests

ClassCraft

points, badges

not specified

role-play, quests

not specified

VR, simulation

quiz tools,
Kahoot!

points, badges

not specified

role-play, quests

other

VR, simulation

not specified

Quizlet

positive

positive

positive

— (self-assessed

skills)

— (motivation,

attitudes)

— (motivation,

attitudes)

— (motivation,

attitudes)

— (preferences)

— (no clear

outcome)

positive

positive

mixed

positive

positive

positive

— (motivational

readiness)

positive

positive

none

g =0.66

g=0.75

none

none

none

none

none

none

none

none

none

none

d=1.32t

reported

none

none

d=0.77
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Volkotrubova et
al. (2023)

Zinovieva & Kolot

(2023)

Diahyleva et al.
(2024)

Fedorova et al.
(2024)

Folomieieva et al.

(2024)

Konstantynova et

al. (2024)

Lopatynska et al.
(2024)

Pavlova et al.
(2024)

Stakhova (2024)

Titova &
Kryvoruchko
(2024)

Yechkalo et al.
(2024)

Dmitrenko et al.
(2025)

Goncharuk-
Khomyn et al.
(2025)

Hannichenko &
Zhebko (2025)

Ovsiienko et al.
(2025)

Savitska et al.
(2025)

Shkola et al.
(2025)

Teacher
education

Multidisciplina
ry

Languages

Management

Multidisciplina
ry

Multidisciplina
ry

Languages

Teacher
education

Teacher
education

Quasi-
experiment

Pre—post

Quasi-
experiment

Survey

Quasi-
experiment

Quasi-
experiment

Survey

Pre—post

Quasi-
experiment

IT, engineering Survey

IT, engineering Quasi-

Teacher
education

Dentistry

Management

Languages

Arts,
humanities

Languages

experiment

Survey

Quasi-
experiment

Quasi-
experiment

Quasi-
experiment

Quasi-
experiment

Quasi-
experiment

460

30

73

NR

86

200

NR

124

115

73

23

36

60

NR

40

NR

NR

not specified

other

Moodle, points,
badges, role-
play, quests

other

ClassCraft,
points, badges

points, badges,
role-play, quests

Kahoot!

Moodle, points,
badges

Kahoot!

quiz tools,
Kahoot!

points, badges,
role-play, quests

role-play,
quests, quiz
tools

VR, simulation

Moodle, points,
badges, role-
play, quests

Kahoot!

role-play,
quests, VR,
simulation

VR, simulation

positive
— (emotional

intelligence)

positive

— (emotional
intelligence)
positive
positive

— (motivation,
attitudes)
positive

positive

— (preferences)

positive

— (preferences)

— (motivation,

self-efficacy)

positive

positive, n.s.

positive

positive

reported

none

none

none

none

reported

none

reported

g =0.50

none

none

none

reported

none

none

none

none
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Verbovetskyi &  Teacher Survey 53 Kahoot!, quiz — (self-assessed none
Oleksiuk (2025)  education tools, Moodle,  skills)
other
Zhumbei et al. IT, engineering Mixed NR points, badges, positive none
(2025) methods role-play, quests
Note. N = total sample; NR = not reported. Achievement: direction of effect on academic achievement; "—" marks

studies without an achievement outcome, with the outcome measured in parentheses; n.s. = difference reported as
not significant. Statistics: g = Hedges' g; d = standardised difference from a 2 x 2 table (Chinn, 2000); "reported" =
statistics reported but insufficient for a standardised between-group effect. T The gamified group also received
teacher consultation. Tsymbal (2018) was published again with the same results (Tsymbal, 2019).

Gamification designs

Role-play, quests and simulation games were the most frequent designs (14 studies), followed by Kahoot!
(10) and points, badges and leaderboards (10); virtual-reality or digital simulation games, Quizlet, other
quiz tools and gamified Moodle courses appeared in five or six studies each (Figure 3). Five studies did not

specify the mechanics used.

Figure 3. Gamification designs reported in the included studies (a study may use more than one)

Role-play, quests, simulation games
Points, badges, leaderboards

Kahoot!

VR / AR/ digital simulation game
Gamified Moodle course

Other quiz tools (Quizizz, Wordwall, efc.)
Quizlet

Other game elements

ClassCraft

Language-learning apps

Design not specified

0 2 4 6 8 10 12 14
Number of studies (n = 48; a study may use more than one)

Effects on academic achievement

Thirty studies measured academic achievement. Twenty-nine reported a positive direction of effect and
one a mixed result; none reported a null or negative direction (Figure 4). In one of the 29, the authors
reported the difference as not significant and progress as inconsistent, yet concluded that the intervention
was effective (Ovsiienko et al., 2025). The 18 studies without an achievement outcome measured
motivation, attitudes or self-efficacy (9), preferences or perceptions (4), self-assessed skills (2), emotional

intelligence (2) or no clearly defined outcome (1). All 16 achievement studies in foreign-language teaching
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reported a positive direction (Figure 5).

Figure 4. Direction of effect in the 30 studies with an academic-achievement outcome

30 1
25 1

20 A

1 of these reported

15 as not significant

Studies

10 A

1 0 0

Positive Mixed Null Negative
Direction of effect on academic achievement(n = 30 studies)

Figure 5. Direction of effect on achievement by discipline (harvest plot); each block is one study

Foreign language / ESP D.D......D.......Di. 2
Pedagogy / Teacher & social ed. . . D . D . . . D D 10

IT / Engineering / Bioeng. D D . . 4

Management/ Business D D D . 4

Other / multi-disciplinary . D . . 4

Arts / Humanities . D . 3
Library science D D 2
Medical / Dental / Health D 1

EEE Achievement positive mem Positive, not significant [ Achievement: mixed "1 No achievement outcome

A standardised effect could be computed for five studies: g = 0.50 [0.13, 0.87] for digital competence
taught with Kahoot! (Stakhova et al., 2024); g = 0.66 [0.25, 1.06] and g = 0.75 [0.21, 1.28] for vocabulary
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learning with Quizlet (Bakhmat & Chaikovska, 2021; Fursenko et al., 2021); d = 0.77 [0.15, 1.40] for
vocabulary learning with Quizlet among service members (Todorova, 2023); and d = 1.32 [0.11, 2.53] in a
comparison confounded by additional teacher consultation in the gamified group (Nikolaeva et al., 2023).
The four unconfounded estimates are positive and close to or above the cognitive-outcome estimate of
international meta-analyses (g = 0.49; Sailer & Homner, 2020). All four come from small quasi-experiments

with researcher-made tests, designs that tend to yield larger effects (Cheung & Slavin, 2016).

Extractability and design ceiling

Twelve of the 48 studies (25.0%) reported statistics of any kind, including 10 of the 30 achievement studies.
A standardised between-group effect could be computed for five of the 30 (16.7%), or four (13.3%) with an
unconfounded contrast; this is the extractability rate. The other studies reported percentages, distributions
of attainment levels, means without dispersion or significance statements without test values. Several
reports were internally inconsistent: one sample was published twice with different sample sizes and
identical percentages, group sizes differed within a report, and one set of standard deviations was
incompatible with the test scale (details in the supplementary extraction file). The design ceiling is the

guasi-experiment with a concurrent, non-equivalent control group, used by 24 studies; none randomised.

Neither measure changed with the full-scale invasion. Among achievement studies published in 2017-2021,
two of 10 permitted a standardised effect; among those published in 2022-2025, three of 20. Controlled
designs were somewhat more frequent from 2022 (17 of 30 studies, against 8 of 18 before), and

significance tests much more frequent (11 of 20 achievement studies, against one of 10).

Risk of bias

Thirty-five studies were at high risk of bias overall and 13 raised some concerns; none was at low risk
(Figure 6). Completeness of reporting was the weakest domain (high risk in 36 studies), followed by the
comparator (23). Of the 30 achievement studies, 19 were at high risk. The certainty of the evidence on
achievement is therefore very low: the positive vote count comes from studies whose designs cannot

exclude confounding and whose results can rarely be checked.
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Figure 6. Risk-of-bias ratings of the 48 studies on five domains adapted from the Mixed Methods
Appraisal Tool
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Null results and their sensitivity

On the definition in Section 2.8, the null-result share is one of 30 (3.3%): no achievement study reported a
null or negative direction, and one reported a non-significant difference (Ovsiienko et al., 2025). Table 2

shows how this figure depends on the review's choices.

It does not depend on selection. The 27 studies added after peer review include the one non-significant

result, and readmitting the 22 records that remain excluded, under any relaxed rule or all of them together,
adds no null or negative result. It depends somewhat on definition: counted at the level of outcomes, three
studies report a null — no significant difference in three motivation-related outcomes (Goncharuk-Khomyn

et al., 2025), unchanged external motivation (Malaniuk et al., 2023), and the achievement result above.

Sampling variation alone makes the absence of negative directions weak evidence. For the 22 achievement
studies with a comparison group, a true effect of g = 0.49 and 15-45 students per group would be expected
to produce between 0.2 and 2.0 negative directions, and the probability of none is 0.13—-0.80; single-group
pre—post designs make a negative direction improbable in any case. Significance tests tell a different story.
Only 12 of the 30 achievement studies reported a test, and 11 of the 12 were significant. At their reported
group sizes, about seven significant results would be expected at g = 0.49, five at g = 0.36 and three at g =
0.25; the probability of 11 or more is .007, < .001 and < .001, respectively — an excess of significant findings

in the sense of loannidis and Trikalinos (2007).

Table 2. Sensitivity of the null-result share

Analysis Result

Base (Section 2.8): null or negative direction, or a non- 1 of 30 achievement studies
significant difference

Direction only 0of 30
Mixed results counted as containing a null 2 0of 30
All outcomes, study level, direction only 0 of 47
All outcomes, outcome level: at least one null outcome 3 0f 48
Studies added after peer review (re-screen 17, citation 1of 27

searching 10)

Remaining exclusions readmitted under relaxed rules (22 no null or negative result added
records)

Negative directions expected by chance: 22 two-group 0.2-2.0 expected; P(none) = 0.13—
studies, g = 0.49, 15-45 per group 0.80
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As above, g =0.36 1.0-3.6 expected; P(none) = 0.02—
0.37

Significance tests on achievement 12 of 30 studies; 11 significant
against 7.0 expected at g = 0.49; P(>
11) =.007

Note. Readmitted records were coded from abstracts and included studies from full texts. One study without an
achievement outcome had no codable direction. Expectations assume normally distributed outcomes and a two-sided
test at a = .05; reported group sizes were used, 20 per group where none was reported, and the one single-group
study with a test was entered as two groups of 62.

Discussion
Principal findings

Forty-eight studies published in 2017-2025 evaluated gamification with students of Ukrainian HEls. Where
achievement was measured, the reported direction was almost uniformly positive, and the few computable
effects were moderate. The designs were weak: no study was randomised and most were at high risk of
bias. A standardised effect could be computed for one achievement study in six, and the significance tests

that were reported were more often significant than their power would predict.

What the review adds to the evidence on gamification

For the question whether gamification improves achievement, the relevant evidence base is the body of
controlled studies pooled in international meta-analyses (Bai et al., 2020; Sailer & Homner, 2020). The
Ukrainian studies agree with those estimates in direction and, where effects could be computed, in size,
but they cannot refine them: most report no effect size, none is randomised, and the four computable
effects come from designs that tend to inflate estimates (Cheung & Slavin, 2016). For that question, their
contribution is confirmatory at most. For practitioners in Ukraine, the review indicates that gamified
formats, especially quiz and flashcard platforms in language teaching, have been used widely without a

reported negative effect, but it does not establish how large any benefit is or which mechanics matter.

Interpreting the three measures

The findings are that a standardised effect can be computed for five of 30 achievement studies, that the
strongest design is the quasi-experiment with a non-equivalent control group, and that 11 of the 12

reported tests were significant while 18 of the 30 studies reported no test. What follows is interpretation.

The most economical reading of the null-result share is that it reflects reporting practice. Most studies
describe effects rather than test them, as percentages, attainment levels or means without dispersion, so

"no difference" is rarely an available conclusion; where tests are reported, significant results are more
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frequent than power allows. Publication bias, selective reporting within studies and flexible analysis would
each produce this pattern, and the data cannot distinguish between them (loannidis & Trikalinos, 2007).
The one non-significant result was reported together with a conclusion of effectiveness, so even this study

does not present its null finding as such.

It is tempting to attribute the whole profile to the crisis in which most studies were published, and the
context in Section 1.1 makes that plausible. The data do not support attributing it to the war specifically:
the extractability rate and the design ceiling were the same before and after February 2022, and the later
studies reported tests more often. The profile is better described as a characteristic of this field of research
in Ukraine over the review period. It predates the full-scale invasion and is consistent with publication
requirements that reward output rather than reporting quality (Hladchenko, 2022; Nazarovets, 2022),
although the review cannot test that explanation. Whether the profile differs from that of gamification

research in other systems cannot be established from one corpus.

Indicative benchmarks

The only comparison these data allow is with published aggregates of the international literature, and it is
indicative only, because those aggregates come from reviews with different questions and criteria. Sailer
and Homner (2020) pooled 19 effect sizes for cognitive outcomes, and Bai et al. (2020) 30 interventions
with 3,202 participants; the Ukrainian corpus yields four unconfounded effects from 30 achievement
studies. These figures do not compare research systems. They indicate that most Ukrainian studies are not
in a form that international syntheses can use. A comparison of systems would require the three measures
to be computed on other national corpora with the same definitions, which is straightforward because any

systematic review extracts the items on which they rest.

Limitations

The search did not cover Web of Science, Google Scholar, Russian-language publications, dissertations or
institutional repositories beyond CORE, where unpublished and null evaluations are most likely to be found.
Citation searching found 10 studies that the database searches had missed, which suggests that further
eligible studies exist. The original title and abstract screen was carried out by one reviewer and excluded
eligible studies; this was corrected by the re-screen and the citation searching, but these were also carried
out by one reviewer. The only independent screen, of 77 records, was made by a language model rather
than a second human reviewer, and its agreement with the author was moderate. Moderate agreement
signalled a risk that eligible studies had been overlooked, and the re-screen confirmed it by adding 17
studies that the original screen had excluded. Directions of effect were coded by one reviewer from the

reported values. The three measures and the sensitivity analyses were defined after data extraction, and
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the expectation analyses rest on the assumptions stated under Table 2. Finally, the review describes the

profile of the corpus; it cannot attribute that profile to its context.

Implications

For researchers, the implications are to report means, standard deviations and group sizes for every
outcome, to test differences rather than describe them, to specify the gamification mechanics used, and to
report non-significant results as findings; one non-significant result in 30 studies suggests that such results
currently go unreported or are recast. For teachers, the evidence supports cautious adoption rather than
avoidance. Gamified formats can be introduced as a supplement to instruction rather than a replacement
for it, starting with the formats whose effects could be computed in this corpus: quiz and flashcard
platforms for vocabulary and knowledge practice. Each mechanic should be tied to a stated learning
outcome, and that outcome, not only students' enjoyment, should be assessed. A simple local evaluation —
a pre-test, a comparison section or earlier cohort taking the same test, and a record of means, standard
deviations and group sizes — would let each course add to the evidence that this review found missing,

including evaluations that show no difference.

For editors and funders, in Ukraine and in partner systems, the extractability rate is a low-cost indicator of
whether published or funded evaluations can contribute to syntheses, and could be tracked alongside
publication counts. For authors of reviews, the three measures cost nothing once extraction is complete

and make visible what a literature can support.

Conclusion

The published studies of gamification in Ukrainian higher education point in a favourable direction, but they
cannot show how large the benefit is or rule out that it reflects design and reporting: a standardised effect
can be computed for one achievement study in six, none is randomised, and reported significance tests are
more often significant than their power would predict. These features were present before the full-scale
invasion as well as after it. Reporting the extractability rate, design ceiling and null-result share routinely
would let reviewers, funders and partner systems see what a literature can support without new data

collection.
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