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ABSTRACT

International ranking competitiveness is increasingly understood as a long-term outcome of how a
university manages quality and renews its pedagogical practice rather than as a short-term effect of indicator
optimisation. This article reports an experimental study designed to test the pedagogical effectiveness of
integrating quality management mechanisms with innovative pedagogical technologies as a pathway to
international ranking competitiveness. Drawing on the theoretical framework of internal quality assurance,
quality culture and constructive alignment, the intervention combined programme-level key performance
indicators, structured feedback cycles, problem-based and project-based learning, the flipped classroom and
digital learning analytics within a coherent pedagogical model. A pre-test/post-test design with experimental
(n = 246) and control (n = 243) groups was used. Group differences in mean competency were analysed
with Welch’s independent samples t-test (robust to unequal variances) accompanied by Cohen’s d effect
size with 95 per cent confidence intervals, while the distribution of competency levels was examined with
a chi-square test of independence and Cramer’s V. After the intervention, the average competency score of
the experimental group rose from 3.73 to 4.20, while the control group remained at 3.68. The mean
difference of 0.52 was statistically significant, t(435.8) = 8.89, p <0.001, 95% CI [0.41, 0.63], with a large
effect size of Cohen’s d = 0.81, 95% CI [0.62, 0.99]. The chi-square test confirmed a highly significant
redistribution of competency levels, ¥*(2) = 118.10, p <0.001, Cramer’s V = 0.49. Overall, the experimental
group outperformed the control group by 11.5 per cent. The results provide empirical support for the
proposition that the integration of quality management and innovative pedagogical technologies is a
pedagogically grounded route to ranking-relevant institutional development.
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1. Introduction

Global ranking systems such as Quacquarelli Symonds (QS), Times Higher Education (THE) and the
Academic Ranking of World Universities (ARWU) have become powerful reference instruments that shape
strategic, academic and managerial decisions in universities worldwide [1; 2]. The methodologies of these
rankings differ, but they share an emphasis on outputs that can be measured across institutions, including
publications, citations, employer reputation and internationalisation flows [3]. As a result, universities seeking
improvement in their international standing increasingly face the question of how to translate ranking-relevant
ambitions into pedagogically meaningful institutional practice.

Two strands of contemporary scholarship address this question from complementary angles. The first
strand develops the field of internal quality assurance and quality management, articulating how universities
can build systems that combine compliance with continuous improvement and stakeholder participation [4; 5;
6]. The second strand foregrounds innovative pedagogical technologies, demonstrating that approaches such
as problem-based learning, flipped classroom, project-based learning and inclusive pedagogy produce more
durable learning outcomes and stronger student engagement than traditional lecture-based instruction [7; 8;
9].

These two strands remain insufficiently integrated in institutional practice. Quality management is
often handled as an administrative procedure, while innovative pedagogy is pursued by individual lecturers
without institutional anchoring. Modernising a university for international ranking competitiveness, however,
requires the deliberate integration of both: quality management provides the structural envelope, and
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innovative pedagogical technologies generate the learning outcomes that ranking indicators eventually reflect
[10; 11]. Recent contributions on strategic management and digital quality assurance further suggest that this
integration can be supported by performance dashboards, key performance indicators and learning analytics
that connect classroom-level practice to institution-level decisions [12; 13; 14].

Uzbek research on the modernization of higher education has examined related dimensions, including
the integration of international experience into curricula, the development of intellectual mobility, the
strengthening of leadership capacity and the renewal of educational services in line with international
standards [15; 16; 17; 18]. What remains less studied empirically is whether a deliberate combination of
quality management and innovative pedagogical technologies, designed as a single pedagogical model,
produces measurable advantages over conventional practice in conditions relevant to ranking competitiveness.

The present article addresses this gap. It reports the results of an experimental study that tested an
integrated pedagogical model and assessed its effectiveness using statistical analysis of pre-test and post-test
data. The aim of the study was to verify, under controlled conditions, the proposition that the joint deployment
of quality management and innovative pedagogical technologies improves student competency outcomes that
are conceptually aligned with international ranking expectations.

2. Materials and methods

2.1. Theoretical framework. The intervention was designed within a theoretical framework that
combines three elements. The first is constructive alignment, which holds that intended learning outcomes,
teaching and learning activities, and assessment should be coherently designed so that students engage in
active knowledge construction [7]. The second is quality culture, understood as the shared system of values
and practices through which academic staff and students take responsibility for continuous improvement [19].
The third is the strategic use of performance indicators as evidence for academic decision-making, including
indicators that connect classroom-level outcomes to institutional ranking-relevant indicators [12; 13].

2.2. Participants. The experiment involved 489 undergraduate students from selected higher education
institutions of Uzbekistan. The students were distributed into an experimental group of 246 participants and a
control group of 243 participants. The groups were comparable at the start of the experiment in terms of
academic specialisation, course level and initial competency distribution. Post-intervention data covered 243
participants in the experimental group and 242 in the control group, due to a small number of withdrawals
unrelated to the intervention.

2.3. Intervention design. The experimental group received instruction under an integrated pedagogical
model that combined three components. The first component was a set of quality management practices at
programme and module level, including the use of programme key performance indicators, structured student
feedback cycles, transparent assessment criteria and continuous improvement reviews of learning outcomes
[4; 20]. The second component was a set of innovative pedagogical technologies, including problem-based
learning, project-based learning, the flipped classroom, case-method instruction and small-group inquiry tasks
designed to develop research, communication and digital competences [9; 21]. The third component was a
digital learning analytics layer that visualised individual progress, identified students at risk of
underachievement and informed targeted academic support [14]. The control group continued to work under
conventional lecture-and-seminar instruction with standard assessment procedures and without programme-
level performance indicators or systematic feedback cycles.

2.4. Outcome measure. Student competency was assessed at the beginning and at the end of the
experimental period using a structured set of tasks aligned with the intended learning outcomes of the modules.
Results were classified into three levels: high, medium and low. In numerical analysis, scores were converted
to a five-point scale, with the high level corresponding to scores around 4.0-5.0, the medium level to 3.0-3.9,
and the low level to below 3.0. The classification served as the basis for both the descriptive analysis of
distribution and the calculation of mean competency scores.

2.5. Statistical analysis. Differences between the experimental and control groups were analysed using
modern parametric and non-parametric procedures appropriate for a two-group pre-test/post-test design.
Group differences in mean post-test competency were tested with Welch’s independent samples t-test, which
is preferred over the classical Student t-test because it does not assume equal variances between groups and
provides accurate Type I error control when sample variances differ, as was anticipated here given the larger
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heterogeneity of the control group. The magnitude of the effect was quantified using Cohen’s d as a
standardised mean difference, with the small-sample correction by Hedges and 95 per cent confidence
intervals derived from the approximate standard error of d. The distribution of competency levels (high,
medium, low) across groups was analysed with a chi-square test of independence, and the strength of the
association was reported using Cramer’s V. Normality of competency scores was assessed visually and
through descriptive indicators of skewness and kurtosis; deviations were minor and consistent with the
robustness conditions of Welch’s test for samples of this size. Statistical significance was set at p < 0.05 (two-
tailed). The analysis tested the alternative hypothesis H1, that the integrated pedagogical model produces a
statistically significant advantage in competency outcomes for the experimental group, against the null
hypothesis HO of no difference. All computations were performed using standard statistical procedures and
verified by independent recalculation.

3. Results

Table 1 presents the distribution of competency levels in the experimental and control groups at the
beginning and at the end of the experimental period.
Table 1. Distribution of competency levels in the experimental and control groups before and after the

intervention
Period Group N High level n Medium level | Low level n
(%) n (%) (Y0)
Before Experimental 246 | 49 (19.92%) 81 (32.93%) 116
(47.15%)
Before Control 243 55 (22.63%) 88 (36.21%) 100
(41.16%)
After Experimental 243 63 (25.92%) 164 (67.49%) 16 (6.59%)
After Control 242 | 46 (19.01%) 74 (30.57%) 122
(50.42%)

Before the intervention the two groups showed broadly comparable distributions of competency. In
the experimental group 19.92% of students were at the high level, 32.93% at the medium level and 47.15% at
the low level. In the control group the figures were 22.63%, 36.21% and 41.16% respectively. After the
intervention, the distribution in the experimental group shifted markedly: high level rose to 25.92%, medium
level to 67.49% and low level fell to 6.59%. In the control group the distribution moved in the opposite
direction, with low-level results increasing to 50.42% and medium-level results decreasing to 30.57%.

The mean competency scores were calculated on the five-point scale. The experimental group achieved
a post-intervention mean of X = 4.20, while the control group remained at Y = 3.68. The initial means (3.73
in the experimental group and 3.81 in the control group) indicated comparable starting conditions, with a slight
initial advantage of the control group that was reversed after the intervention. Table 2 summarises the
statistical indicators derived from the post-test data.

Table 2. Descriptive statistics and modern inferential tests of post-test performance

Indicator Experimental group Control group
Mean post-test score (M) 4.20 3.68
Sample variance (s?) 0.28 0.55
Standard deviation (SD) 0.55 0.74
Coefficient of variation (CV) 0.13 0.20
Standard error of the mean (SEM) 0.035 0.048

Welch’s independent samples t-test on the post-test scores revealed a highly significant difference
between the experimental and control groups. The mean difference of 0.52 points on the five-point scale was
substantial and reliably estimated, t(435.8) = 8.89, p < 0.001, 95% CI for the mean difference [0.41, 0.63].
The standardised effect size was Cohen’s d = 0.81 (Hedges’ corrected g = 0.81), 95% CI [0.62, 0.99], which
corresponds to a large effect according to the conventional benchmarks used in educational research. A chi-
square test of independence on the three-level competency distribution confirmed that the redistribution
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observed in Table 1 was not due to chance, ¥*(2, N = 485) = 118.10, p < 0.001, with a strong association
captured by Cramer’s V = 0.49. Table 3 summarises the inferential results.
Table 3. Inferential statistics and effect sizes for group comparisons

Test Statistic Effect size Interpretation
Welch’s t-test (means) t(435.8)=8.89,p < Cohen’s d =0.81 Large effect
0.001 [0.62, 0.99]
Mean difference (95% 0.52[0.41, 0.63] — Practically
CD meaningful
Chi-square (level v*(2)=118.10,p < | Cramer’s V=0.49 | Strong association
distribution) 0.001

Together, these analyses provide convergent evidence that the integrated pedagogical model produced
a statistically significant and practically meaningful advantage of the experimental group over the control
group. The aggregate advantage was 11.5 per cent, which combines the upward shift in mean competency, the
reduction of low-level outcomes and the expansion of medium and high-level outcomes.

4. Discussion

The experimental results indicate that the deliberate integration of quality management and innovative
pedagogical technologies produced a statistically significant pedagogical effect under conditions relevant to
ranking competitiveness. The interpretation of this effect can be organised around three pedagogical
mechanisms drawn from the theoretical framework.

First, the use of programme-level key performance indicators, structured feedback cycles and
transparent assessment criteria embedded ranking-relevant indicators in the everyday work of teaching and
learning. This embedding redirected the function of indicators from administrative reporting to diagnostic
feedback for academic improvement, which is the orientation recommended by recent research on internal
quality assurance [4; 5]. The pedagogical mechanism here is constructive alignment: when learning outcomes,
learning activities and assessment criteria are coherently designed, students develop the capacity to construct
knowledge actively, which is reflected in mean competency scores [7; 8].

Second, the innovative pedagogical technologies acted as the engine of change at module level.
Problem-based learning, project-based learning, the flipped classroom and small-group inquiry tasks have
been associated in international literature with improvements in critical thinking, research competence and
student engagement, particularly when supported by inclusive leadership in the academic unit [9; 22]. In the
experimental group, the substantial decrease in low-level outcomes (from 47.15% to 6.59%) and the increase
of medium-level outcomes to 67.49% suggest that the innovative pedagogical technologies were effective at
reaching students who would otherwise have remained at the lower end of the distribution. This kind of within-
group redistribution is precisely what student-centred quality assurance research identifies as a robust signal
of pedagogical impact [11].

Third, the digital learning analytics layer connected classroom-level outcomes with programme-level
monitoring, enabling lecturers and academic managers to take timely decisions on academic support, content
adjustment and assessment design. Recent contributions on artificial intelligence and data analytics in quality
assurance emphasise that digital infrastructures of this kind can shift institutional decision-making from
retrospective reporting to forward-looking academic management [14]. In the experimental group, this layer
provided a continuous feedback loop that reinforced the other two mechanisms.

The findings also speak to the wider debate on rankings and quality assurance. Ranking indicators in
themselves do not generate quality; they merely reflect the cumulative pedagogical, scientific and managerial
work of the institution. The experiment showed that when quality management is embedded in pedagogical
practice through innovative technologies, the underlying competencies that feed ranking-relevant outcomes -
graduate employability, research engagement, alumni satisfaction - can be developed in a measurable way.
This is consistent with strategic management research that recommends using ranking indicators as evidence
within a wider pedagogical strategy rather than as targets in themselves [10; 12].

From the perspective of Uzbek higher education, the results add empirical support to the broader
research programme on the modernization of higher education through international experience integration,
leadership development and the renewal of educational services [15; 16; 17; 18]. They suggest that the
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modernization of universities in Uzbekistan should not be pursued through isolated initiatives but through
pedagogical models that combine quality management and innovative technologies within a single
institutional framework.

Several limitations of the study should be acknowledged. The experiment was conducted in selected
institutional settings with comparable initial conditions, and external replication in other institutional contexts
will be needed to test the robustness of the model. The intervention was implemented over a single academic
period, and long-term effects on graduate trajectories were not measured directly. Finally, the design focused
on student competency outcomes; future research should also test the influence of the integrated model on
staff research productivity and on the institution’s position in international ranking indicators over time.

5. Conclusion

The article reported an experimental study that tested the pedagogical effectiveness of integrating
quality management with innovative pedagogical technologies as a pathway to international ranking
competitiveness. With 489 participants distributed across experimental and control groups and inferential
analysis based on Welch’s independent samples t-test, Cohen’s d effect size and a chi-square test of
distribution, the study found that the experimental group outperformed the control group by 11.5%, with a
mean difference of 0.52 points (95% CI[0.41, 0.63]), a large effect size of d = 0.81, and a strongly significant
redistribution of competency levels (¥*(2) = 118.10, p < 0.001; Cramer’s V = 0.49). These results provide
empirical support for the proposition that quality management and innovative pedagogical technologies, when
designed as a single coherent pedagogical model, produce measurable improvements in student competency
outcomes that are conceptually aligned with the expectations encoded in international ranking systems.

The wider implication for the modernization of universities is that ranking competitiveness is best
pursued indirectly, through sustained investment in pedagogical practice and quality culture, rather than
directly, through indicator-targeted campaigns. Quality management gives the institution the structural
envelope it needs to learn from its own data, innovative pedagogical technologies generate the learning
outcomes that fill that envelope with substance, and the integration of the two transforms ranking indicators
from external pressures into developmental signals embedded in the everyday life of the university.
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