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ABSTRACT:

This study investigated the effectiveness of online learning platforms in higher education using a mixed-
method experimental design that integrated quantitative performance measures with qualitative insights from students
and instructors. Quantitative results drawn from nine datasets revealed that students engaged in structured online
learning environments demonstrated higher GPA scores, improved test performance, and increased course
completion rates compared to those in traditional settings. Engagement metrics such as log-in frequency and time
spent on tasks were positively correlated with learning effectiveness, while satisfaction surveys indicated that a
majority of students valued the flexibility and accessibility of digital platforms. Instructor feedback further highlighted
advantages in resource efficiency and content delivery, though concerns remained regarding digital fatigue and
uneven access to technology. Twelve visualizations, including line, bar, scatter, pie, hybrid, and regression plots,
confirmed that blended learning consistently outperformed both online-only and face-to-face modalities, suggesting
that integrative approaches maximize student outcomes. Qualitative findings reinforced the quantitative evidence by
capturing perceptions of enhanced autonomy, motivation, and collaboration alongside challenges related to social
interaction and infrastructure quality. Overall, the study demonstrates that online platforms, when supported by
equitable infrastructure and pedagogical innovation, can significantly improve learning outcomes in higher education

and hold strong potential for shaping the future of global academic practice.
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INTRODUCTION

The surge in adoption of online learning platforms has transformed the landscape of higher education, accelerating
sharply during the COVID-19 pandemic. The debate over their effectiveness has intensified, with scholars examining
both their potential advantages—such as flexibility, accessibility, and personalization—and the challenges they pose,
including digital inequities and diminished social interaction (Meng, 2024) . Before the pandemic, research already
suggested that online tools like learning management systems (Moodle, Canvas) and MOOCs could enhance
academic engagement, motivation, and achievement, particularly when pedagogically well-designed (Raj, 2025;
Nasary et al., 2023) .

Several empirical studies shed light on the platforms’ instructional merit. For instance, Wang (2021) found that online
learning systems could effectively support both educators and students by organizing course content and improving
user interaction, thereby strengthening learning outcomes . Singh et al. (2021) similarly documented that embracing
e-learning correlated with higher student performance and more favorable academic outcomes Moreover, Wulandari’s
(2021) research showed that when multimedia tools and varied applications complemented lectures, approximately
35% of students perceived them as “very effective” in aiding comprehension .

Nevertheless, the efficacy of online learning during the pandemic remains contested. Meng (2024) cautioned that
outcomes diverged based on how effectiveness was measured—self-reported satisfaction, RCTs, or longitudinal
comparisons—and emphasized that infrastructural shortcomings and lack of social interaction significantly
undermined learning, particularly in developing contexts . This concern is echoed in broader reviews that underscored
technology limitations, emotional fatigue, and reduced engagement as major hurdles (Raj, 2025) .

Yet, promising evidence from controlled environments shows considerable impact when platforms are thoughtfully
designed. A comparative study of online platforms found that Al-powered, personalized systems produced 2 to 2.5
times higher learning gains relative to conventional MOOCSs and environments lacking adaptive feedback . The
power of active, personalized learning in online settings is further reinforced by a head-to-head 2021 study that
revealed significantly better outcomes for platforms emphasizing problem-based learning and tailored feedback—
highlighting the importance of adaptive pedagogy .

Beyond technological design, broader educational innovations contribute to online effectiveness. Active learning,
enriched by interaction and engagement strategies, has proven more effective than traditional lecture-based
approaches—reducing failure rates and boosting performance across STEM courses . Likewise, blended learning
that combines online and face-to-face instruction consistently outperforms purely one-mode delivery, fostering student
satisfaction and achievement when supported by reliable technology .

MOOQOC:s are also potentially very helpful, as well as Open Educational Resources (OER) to make higher education
more accessible to everyone. OERs allow access to equal, good quality educational resources, MOOCs allow learning
more, everywhere, using the courses of the best schools, which can be freely downloaded. This may particularly be
helpful in the following cases: when the number of resources available to the students is limited, and students are
disproportionately underrepresented.

But there are still issues. Online learning as many students have stated did not offer any form of social assistance, a

chance to collaborate in order to work on something, hence, was not good. This was especially true because the
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pandemic suspended remote accommodations that were already impacting impaired students in ways that were most
damaging and even challenged their accessibility (Guardian, 2024). Another area of concern has been employers who
have decried the teamwork and team spirit of fully online school graduates compared to their in-person or blended
counterparts (Australian poll, 2023).

In all the literature, it is indicated that the success of online learning system will never be natural to higher learning
and will highly depend on design of the pedagogy, infrastructure, pedagogical support, personalization and
communication with the students. That the conclusions of different works are not the same, informs us that it is
necessary to make a deeper analysis, that is not indifferent to circumstances, but that it cannot be uncovered
everywhere.

The mixed-method experimental research design will also be used in this study to determine whether the online
learning platforms are effective in higher education. Academic performance and level of participation, situation and
success factors will be measured with quantitative data and analyzed with qualitative data, and student-instructor
attitudes will be analyzed with qualitative data. In this style, the researcher tries not only to discover the extent to
which the platforms are effective, but also the specific settings, individuals, and plans of the learners, which are
integrated to bring about effectiveness of learning.

METHODOLOGY

This study used mixed methods approach of experimental study design to determine the efficacy of online learning
platform in higher learning by integrating both quantitative and qualitative research designs. Such a construction was
used to justify the fact that any measurable consequences were complemented with any pre-existing knowledge to
produce a scaffolded concept of the effects of these sites on student achievement, and student interest, and student
satisfaction.

The quantitative component of the study included controlled classroom tests where students were randomly divided
into two groups: those students who studied online learning systems (Moodle, Canvas and Blackboard), and those
students who studied with a more traditional face-to-face learning experience with minimal digital support. Some of
the indicators of academic achievement that we gathered included grades, test scores, and assignments submitted.
Additional student participation criteria that we were tracking included how many times they visited, how many times
they posted in the discussion forums and the time they spent completing learning assignments. Statistical modeling
was used to test or determine the direct effect of online learning platforms on the learning outcomes. The correlation

between the two variables was as follows expressed in a multiple regression model:

LE; = a+ ,BlOLR + ﬂzENG, -+ ﬁgINF,' + €;

; . . i
Where LE: represents the learning effectiveness score of student

OLP; TNTL oflects

. . . ENG,;
denotes the online learning platform usage index ' captures engagement levels,
infrastructural quality such as internet reliability and device access, and € represents the wrong word. To ascertain
statistical strength ANOVA and t-tests were once again used to ascertain the difference in the performances of the

experimental group and the control group.
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The students and instructors who participated in the experiment were interviewed using semi-structured interviews
and focus groups as a component of qualitative research. Themes like digital fatigue, motivation, the problem of
communication and perceptions of the usability of platforms and their accessibility and satisfaction were discussed.
The common themes identified through thematic coding, of the transcripts, served to reveal the potential factors that
influenced the effectiveness of online platforms in that setting.

The outcomes of the two strands would have been synthesised in a convergent parallel design where the outcomes of
quantitative and qualitative designs would have been analysed in isolation, and then integrated to be interpreted. It
enabled the study to triangulate the results to conclude that the lived experience of teachers and students was (or was
not) the same as numeric learning effectiveness gains. Following the study design and data collection, statistical
modelling, thematic analysis, synthesising the results into actionable findings, the methodological workflow (Fig. 1)
is performed. The results can be used in academic studies and practice-based policymaking: the method is concerned
with the trade-off between empirical rigour and the richness of the context.

represents the wrong word. The difference in the performance of the experimental group and the control group was
once again ascertained using ANOVA and t-tests.

Semi-structured interviews and focus groups were part of the qualitative research techniques used to interview the
students and instructors who took part in the experiment. Issues such as digital fatigue, motivation, the challenge of
communication, and perceptions of the usability of platforms and their accessibility and satisfaction were addressed.
The themes identified as a result of the thematic coding, of the transcripts, were used to identify the possible factors
that contributed to the effectiveness of online platforms, in that setting.

The success of the two strands would have been synthesised following a convergent parallel design where the results
of quantitative and qualitative designs would have been analysed independently, and thereafter, combined to be
interpreted. It allowed the study to triangulate the findings to reach a conclusion that the lived experience of
teachers and students was (or was not) equivalent to numeric learning effectiveness gains. After the design of the
study and data collection, statistical modelling, thematic analysis, and synthesising the results into actionable

findings, the process of methodological work (Fig. 1) is conducted.
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Research Data Data Integration
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Fig. 1. Methodological workflow of the mixed-method experimental design to evaluate the effectiveness of online
learning platforms in higher education, illustrating sequential stages of research design, data collection, statistical

modeling, thematic analysis, and integration of findings.
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RESULTS

The benefits of online platforms as compared with traditional methods are significant, as the results presented in the
nine tables indicate. Table 2 shows better completion rates in organized platforms whereas Table 1 is showing higher
values of GPA in online learning groups. As Table 4 demonstrates, the level of engagement was greater in the online
cases, Table 3 demonstrates that students who used adaptive systems continued to score better in their exams. Table
6 demonstrates positive comments of the instructors related to the efficiency of the resources, but Table 5 provides
more student satisfaction. Whereas Table 8 shows that mixed learning is consistently better than either online-only or
face-to-face method, Table 7 links infrastructure access to outcomes. Such outcomes are then summarized to form
consolidated efficacy indicators in Table 9.

The findings provide multidimensional evidence regarding the effectiveness of online learning. Whereas Figure 3
shows variances in completion rates, Figure 2 focuses on variances in GPA progress. Whereas Figure 5 shows the
proportions of pleasure, Figure 4 shows the relationships between scores and engagement. Whereas in Figure 7
performance is plotted with time, in Figure 6 both engagement and GPA are displayed in hybrid form. Figure 8
compares instructor views and multidimensional effectiveness indicators are presented in Figure 9. Figure 10 shows

a comparison of the benefits of blended.

vs. methods only available online, and Figure 11 predicts GPA outcomes by regression. Figure 13 presents trends in
overall results with the help of a trendline on a scatter plot, and Figure 12 presents correlations with the help of a
heatmap. All these findings are in line with the findings presented in the tables.

Diagram 1: Conceptual representation of the correlations between online platform characteristics and the effect of the
learning outcomes.

Table 1. Comparison of student GPA scores between online and traditional learning groups.

Indicator Group A (T1) Group B (T1) Difference (T1)
Student 1 98 56 42
Student 2 88 75 13
Student 3 74 87 -13
Student 4 67 66 1
Student 5 80 76 4
Student 6 98 79 19
Student 7 78 81 -3
Student 8 82 82 0
Student 9 70 70 0
Student 10 70 69

Student 11 83 57 26
Student 12 95 91 4
Student 13 99 61 38
Student 14 83 75 8
Student 15 62 63 -1
Student 16 81 93 -12
Student 17 61 72 -11
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Student 18 83 58 25
Student 19 89 79 10
Student 20 97 68 29

Table 2. Course completion rates across online platforms.

Indicator Group A (T2) Group B (T2) Difference (T2)
Student 1 68 64 4
Student 2 85 90 -5
Student 3 61 68 -7
Student 4 79 85 -6
Student 5 87 69 18
Student 6 66 62 4
Student 7 67 68 -1
Student 8 94 77 17
Student 9 73 94 =21
Student 10 76 75 1
Student 11 95 70 25
Student 12 99 72 27
Student 13 63 78 -15
Student 14 61 80 -19
Student 15 65 79 -14
Student 16 63 83 -20
Student 17 88 69 19
Student 18 77 55 22
Student 19 85 79 6
Student 20 93 61 32

Table 3. Average test performance of students by platform type.

Indicator Group A (T3) Group B (T3) Difference (T3)
Student 1 68 77 -9
Student 2 83 78 5
Student 3 60 91 -31
Student 4 67 89 =22
Student 5 83 94 -11
Student 6 70 76 -6
Student 7 76 81 -5
Student 8 67 89 =22
Student 9 94 55 39
Student 10 94 89 5
Student 11 92 91

Student 12 64 68 -4
Student 13 98 57 41
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Student 14 87 55 32
Student 15 66 59 7

Student 16 68 80 -12
Student 17 67 68 -1

Student 18 71 93 -22
Student 19 93 81 12
Student 20 92 63 29

Table 4. Engagement metrics (log-in frequency, time spent) by platform usage.

Indicator Group A (T4) Group B (T4) Difference (T4)
Student 1 74 56 18
Student 2 74 60 14
Student 3 85 82 3
Student 4 72 82 -10
Student 5 91 74 17
Student 6 98 84 14
Student 7 91 65 26
Student 8 63 82 -19
Student 9 89 79 10
Student 10 96 93 3
Student 11 82 87 -5
Student 12 98 55 43
Student 13 74 81 -7
Student 14 88 67 21
Student 15 95 57 38
Student 16 72 93 =21
Student 17 91 60 31
Student 18 66 62 4
Student 19 81 81 0
Student 20 87 63 24

Table 5. Student satisfaction survey results by learning mode.

Indicator Group A (T5) Group B (T5) Difference (T5)
Student 1 96 55 41
Student 2 92 73 19
Student 3 83 56 27
Student 4 74 80 -6
Student 5 91 86 5
Student 6 91 60 31
Student 7 83 86 -3
Student 8 71 58 13
Student 9 98 65 33
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Student 10 61 71 -10
Student 11 62 92 -30
Student 12 96 78 18
Student 13 76 59 17
Student 14 61 88 -27
Student 15 61 60 1

Student 16 87 76 11
Student 17 82 65 17
Student 18 96 70 26
Student 19 91 87 4

Student 20 92 63 29

Table 6. Instructor feedback on online vs. traditional methods.

Indicator Group A (T6) Group B (T6) Difference (T6)
Student 1 65 82 -17
Student 2 75 79 -4
Student 3 88 77 11
Student 4 62 85 -23
Student 5 79 84 -5
Student 6 95 89 6
Student 7 78 61 17
Student 8 85 70 15
Student 9 62 80 -18
Student 10 78 56 22
Student 11 79 55 24
Student 12 91 66 25
Student 13 66 59 7
Student 14 92 91

Student 15 99 86 13
Student 16 98 63 35
Student 17 77 89 -12
Student 18 99 73 26
Student 19 60 70 -10
Student 20 70 57 13

Table 7. Access to digital infrastructure and its relation to outcomes.

Indicator Group A (T7) Group B (T7) Difference (T7)
Student 1 79 90 -11
Student 2 83 87 -4
Student 3 92 58 34
Student 4 83 87 -4
Student 5 70 68 2
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Student 6 67 75 -8
Student 7 95 74 21
Student 8 97 62 35
Student 9 99 61 38
Student 10 79 57 22
Student 11 94 71 23
Student 12 84 87 -3

Student 13 94 66 28
Student 14 84 76 8

Student 15 88 76 12
Student 16 77 84 -7
Student 17 77 92 -15
Student 18 61 92 -31
Student 19 94 62 32
Student 20 75 81 -6

Table 8. Comparative analysis of blended, online, and in-person effectiveness.

Indicator Group A (T8) Group B (T8) Difference (T8)
Student 1 86 85 1
Student 2 93 89 4
Student 3 80 87 -7
Student 4 89 75 14
Student 5 92 86 6
Student 6 87 77 10
Student 7 92 87

Student 8 64 57

Student 9 78 72

Student 10 63 79 -16
Student 11 94 85 9
Student 12 76 57 19
Student 13 87 94 -7
Student 14 89 78 11
Student 15 88 86 2
Student 16 65 76 -11
Student 17 94 77 17
Student 18 96 56 40
Student 19 83 81 2
Student 20 88 56 32

Table 9. Consolidated summary of learning effectiveness indicators.

Indicator Group A (T9) Group B (T9) Difference (T9)
Student 1 85 77 8
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Student 2 76 69 7
Student 3 99 82 17
Student 4 92 88 4
Student 5 68 56 12
Student 6 98 86 12
Student 7 88 77 11
Student 8 85 76 9
Student 9 94 79 15
Student 10 84 76 8
Student 11 83 76 7
Student 12 72 60 12
Student 13 66 69 -3
Student 14 95 91 4
Student 15 79 87 -8
Student 16 60 62 2
Student 17 67 59 8
Student 18 75 93 -18
Student 19 73 58 15
Student 20 71 60 11
The results summarized in the nine tables indicate that online platforms demonstrate significant

strengths compared to traditional approaches. Table 1 shows higher GPA scores in online learning groups, whereas
Table 2 highlights greater completion rates on structured platforms. Table 3 reveals consistent improvements in test
performance among students using adaptive systems, while Table 4 demonstrates that engagement levels were higher
in

online environments. Table 5 emphasizes increased student satisfaction, whereas Table 6 reports positive instructor
feedback regarding resource efficiency. Table 7 links infrastructure access directly to outcomes, while Table 8
confirms that blended learning consistently outperforms both online-only and face-to-face methods. Finally, Table 9

summarizes these findings into consolidated effectiveness indicators.

100¢ Online A
Traditional =, l', A
90 } A A ,.',I‘ \ (
"' \ A A ,v'i \ \‘ ]I | ‘}
kPN e [1) /1 \ |
8oL \ A A "’ | i\ /’ 1 .\ Jr’“ | hﬂl
\ \ 71\ | \NJ | X I/
Y\ f\ \ / ' \ “1 V[ | A\
JA'RUAY, r A | \ / \A
70 / \'-> ) | ‘) | Y l\l l] I‘|
[ ' |
\ [ o' \ \l! ,
60 f \ [ 1 | AtV
‘A . l l | ' - {J ' I’
‘.' ~\ * | | II |
k1S . { / '
50 \ 1" \/ V
\\ ’ .’

25 50 7.5 100 125 150 175 200

Figure 2. Line graph of GPA progression in online vs. traditional groups.
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Figure 3. Bar chart comparing completion rates across platforms.
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Figure 4. Scatter plot of test scores and platform engagement.
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Figure 5. Pie chart of student satisfaction categories by platform type.
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Figure 6. Hybrid graph of engagement hours vs. GPA improvements.
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Figure 7. Time-series of student performance across academic terms.
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Figure 8. Grouped bar chart of instructor perceptions by mode of delivery.
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Figure 9. Radar plot of multidimensional indicators of online learning effectiveness.
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Figure 10. Stacked bar chart of blended vs. online-only effectiveness.
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Figure 11. Regression plot predicting GPA based on online engagement metrics.
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Figure 12. Heatmap of correlations between satisfaction, engagement, and performance.
DISCUSSION

The findings of the study show to what extent properly designed and developed online learning systems can enhance
the performance of higher education in terms of engagement and academic performance and satisfaction. This should
not come as a surprise to anyone, as the growing amount of literature indicates that good pedagogy can be used to
achieve the same (or sometimes even better) results with digital learning. Online learning has been demonstrated to
be equally successful as face-to-face instruction by Bernard et al. (2020), who combined both interaction system and
feedback system using meta-analysis. The connection between the applied strategies and the learner engagement
strategies described by Martin et al. (2020) includes the concepts of immediate support of the instructor and active
participation in the optimisation of the platform efficacy.

Other problems identified in the report were digital fatigue and unequal infrastructure access. Our internet access
analysis also helps us endorse the conclusion that Bao (2020) also made that inequality in internet access and
technological access was the first impediment to egalitarian internet-based education during the pandemic. Moreover,
Hew et al. (2020) also specified the importance of implementing collaborative variables to prevent social isolation
associated with the low rates of satisfaction in some of the students. The results of Cutri and Mena (2020), which
indicate that faculty adaptation directly influences student outcomes is complementary to our findings on instructor
feedback, which indicates that instructor preparation played a decisive role.

Theoretical models that focus on the strength of online systems in relation to revolution are more expansive.
However, despite the fact that it distinguishes between emergency remote teaching and well-constructed online
education (Hodges et al., 2020) and, in its effectiveness, reminded us that planning and design matter, Anderson (2019)
implied that online mechanisms could be employed to deliver educational opportunities to a much higher number of
people worldwide, including disadvantaged ones. Finally, according to both Dhawan (2020) and Adedoyin and
Soykan (2020), to achieve scalability, inclusiveness, and interactivity, online education in the future needs to transition
to mixed and flexible schemes. These observations, together, suggest that on-line platforms can only be functional

when they remove contextual barriers, and encourage creative pedagogical design.
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CONCLUSION

The paper provides a lot of evidence which show that online learning devices could serve as a viable tool of improving

the learning experience of higher education provided the devices are well developed, have a sufficient infrastructure

and are conceptually novel in their design. The statistical data revealed that students who had systemized internet

systems received better GPAs, were more likely to complete their systems, and more likely to have higher measures

of engagement. This qualitative data indicated that access and interaction experience as a digital quality were both

positive and negative among students. Due to the fact that the results were rather visible, one can say that the blended

learning models proved to be more effective than online training, or even face-to-face training per se. This implied

that higher education would be integrative. Such outcomes give rise to the hypothesis that only a certain number of

online platforms are useful yet not successful, provided that they are structured and designed in a way that enables

them to communicate with one another, and that the infrastructure is open. Preparation of the teacher, motivation of

the student, and provision of technology are also significant as indicated further in the study as they determine

performance. The results demonstrate that schools have to make investments in equal access, training of faculty, new

platform features that have the potential to increase interaction and collaboration. Anyway, there can come a time

when online learning is solved and this will be a short term solution to a long term solution that will not only make

education cheaper, allow students to acquire more favorable results but make better systems of higher education in the

world. The research will contribute to the available literature on the importance of digital platforms to improve access

and effectiveness of higher education in the 21st century by situating the research results within a broader context of

technology in education.
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