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Abstract 

 
This study explores the impact of online education on the learning quality 
and academic achievements of higher education applicants. Grounded in 
the Technological Pedagogical Content Knowledge (TPACK) framework 
and Self-Determination Theory, the research adopted a mixed-methods 
design involving 270 participants. A 13-week online intervention combining 
real-time feedback, interactive modules, and collaborative forums was 
implemented. Data were analyzed using ANOVA, regression, Structural 
Equation Modeling (SEM), and cluster analysis. The findings indicate that 
participants possessed sufficient digital competence and high intrinsic 
motivation. Cluster analysis revealed three distinct learner profiles; the 
"Engaged-Tech-Savvy" group demonstrated significantly higher academic 
success compared to "Moderately Engaged" and "Disengaged" groups. 
Results confirm that digital competence and intrinsic motivation are key 
predictors of academic achievement, with course quality mediating this 
relationship. The study provides practical recommendations for higher 
education institutions regarding community building, digital infrastructure, 
and teacher training to better prepare applicants. Future research should 
integrate objective usage data to further validate these findings. 
 
Keywords: Engagement, motivation, academic success, learning quality, 
digital technology. 
 
Resumen 
 
Este estudio explora el impacto de la educación en línea en la calidad del 
aprendizaje y los logros académicos de los aspirantes a la educación 
superior. Fundamentada en el marco del Conocimiento Tecnológico 
Pedagógico del Contenido (TPACK) y la Teoría de la Autodeterminación, la 
investigación adoptó un diseño de métodos mixtos con 270 participantes. 
Se implementó una intervención en línea de 13 semanas que combinó 
retroalimentación en tiempo real, módulos interactivos y foros colaborativos. 
Los datos fueron analizados utilizando ANOVA, regresión, Modelado de 
Ecuaciones Estructurales (SEM) y análisis de conglomerados. Los 
hallazgos indican que los participantes poseían suficiente competencia 
digital y una alta motivación intrínseca. El análisis de conglomerados reveló 
tres perfiles de aprendizaje distintos; el grupo "Comprometido y 
Tecnológico" (Engaged-Tech-Savvy) demostró un éxito académico 
significativamente mayor en comparación con los grupos "Moderadamente 
Comprometido" y "Desvinculado". Los resultados confirman que la 
competencia digital y la motivación intrínseca son predictores clave del 
rendimiento académico, con la calidad del curso actuando como mediadora 
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en esta relación. El estudio ofrece recomendaciones prácticas para las 
instituciones de educación superior con respecto a la construcción de 
comunidad, la infraestructura digital y la formación docente para preparar 
mejor a los aspirantes. Futuras investigaciones deberían integrar datos 
objetivos de uso para validar aún más estos hallazgos. 

 
Palabras clave: Compromiso, motivación, éxito académico, calidad del 
aprendizaje, tecnología digital. 

 

Introduction 
 
Globally, the educational system has been reshaped because of the advent of digital 
technologies in the teaching-learning process, shifting from the traditional method of 
teaching and learning to a virtual learning environment. According to                                
Bazán‐Ramírez et al. (2020), the shift from the traditional method of teaching to 
virtual environments became necessary because of the advent of the COVID-19 
pandemic in early 2020. Globally, the COVID-19 pandemic forced many universities, 
colleges, and schools to shut down, and these educational institutions adopted 
emergency remote instruction. They also accelerated the integration of online 
teaching and learning models into their curricula. As Abdullah et al (2024) rightly put 
it, the shift has allowed learners residing in regions with scarce resources to access 
instructors and connect with high-quality content. Consequently, there is debate 
among researchers and other educational stakeholders on how online education 
impacts academic achievement, student motivation, cognitive outcomes, and the 
quality of the entire educational process. It is also pertinent for digital literacy, factors 
enhancing or reducing online education effectiveness, as well as individual 
trajectories, to be given concern among educators. The ability to utilize collaboration 
tools, address issues surrounding learning management systems, overcome and 
troubleshoot technical issues, and evaluate digital sources are some of the digital 
literacy skills that act as a gatekeeper, as learners who lack these basic digital 
literacy skills tend to have poor academic engagement and performance                   
(Chávez‐Miyauchi et al., 2021). Consequently, it becomes needful to ascertain the 
impact of online education on the quality of learning and academic achievement of 
applicants. 
 
Across all stages of learning, it appears that online education, which is driven by the 
advancement of digital technologies and, more recently, by the outbreak COVID-19 
pandemic, has evolved from is auxiliary instruction mode to the dominant format. 
Even though online education is a pervasive presence, the way it impacts the 
academic achievements of applicants for education is yet to be determined. There 
is debate whether the digital academic environment delivers inferior or superior 
educational quality when compared with the traditional method of teaching and 
learning. Despite these debates, there is still an absence of a comprehensive 
knowledge of the way and manner online teaching and learning influences the 
quality of the entire educational process, academic achievements, cognitive 
outcomes, and motivation. This apparent gap in knowledge persists because many 
studies conducted so far tend to focus on Massive Open Online Courses (MOOCs) 
or higher education, and they often do not address the distinct cohort of applicants 
more particularly those whose trajectories appear to be highly sensitive, as well as 
those who are at formal education threshold, which may lead to instructional delivery 
disruptions. These applicants are mainly graduates from secondary schools who are 
seeking admission into higher educational institutions to address present-day 
challenges such as disparate access to technology infrastructure, variable levels of 
digital literacy, and differing degrees of self-regulation. Unless how these factors 
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interact with online modalities are thoroughly examined, it is difficult to discern the 
aspects of online education that enhance the quality of learning and which diminish 
it. For example, real-time discussion forums as well as interactive video lectures tend 
to enhance academic engagement and deeper understanding, while peer interaction 
that is insufficient, asynchronous modules that are poorly designed, and inadequate 
feedback mechanisms may hinder mastery of relevant concepts and erode 
motivation. In addition, many empirical studies conducted so far failed to capture the 
context of Ukraine. The educational system of Ukraine has its own resource 
problems, curricular standards, and socio-political environment. It shows a distinct 
set of circumstances that appears to affect the dynamics of the effectiveness of 
online learning. To date, there appears to be a paucity of robust and nation-wide 
research that carefully evaluated the impact of online formats on the indicators of 
academic performance or success, such as retention rates, entrance examination 
scores and graduation outcomes for applicants. 
 
The general objective of this study is to examine the impact of online education on 
the quality of learning and academic achievement of applicants. Specifically, the 
study sought: 
 
To analyze the level of satisfaction of participants with online education, their 
motivation and digital competences. 
 
To empirically assess the academic achievements of participants, comparing them 
depending on the intensity and quality of online learning. 
 
To identify factors (motivational, technological, pedagogical) that affect the quality of 
online education. 
 
To build a statistical model that explains the change in academic results under the 
influence of online education. 
 
To formulate recommendations for institutions that prepare applicants for entrance 
exams or study in higher education. 
 
Hypotheses 
 
H1. Intensive and structured online learning is positively correlated with academic 
achievements. 
H2. Low digital competence reduces the effectiveness of online education 
regardless of motivation. 
H3. Motivational factors (goal orientation, self-motivation) mediate the relationship 
between online education and success. 
H4. The cognitive quality of online courses (clarity of structure, interactivity, 
feedback) is a predictor of high assessment results. 
H5. Applicants with high levels of involvement in online learning demonstrate better 
success compared to groups with low participation. 
 
Literature Review 
 
The review of related literature are guided by the following subheadings: 
 
Effects of Online Education on Quality of Learning 
 
The role of online education in enhancing the quality of learning cannot be 
overemphasized. According to Chigisheva et al. (2021), online education 

Digital competence and motivation as predictors of academic success in online training for university 
applicants. Eduweb, 2026, enero-marzo, v.20, n.1. / 231-248 
   

 

 

        
         
 

 

 

 

Este artículo no presenta ningún 
conflicto de intereses. Este artículo 
está bajo la licencia Creative 
Commons Atribución 4.0 
Internacional (CC BY 4.0). Se 
permite la reproducción, 
distribución y comunicación pública 
de la obra, así como la creación de 
obras derivadas, siempre que se 
cite la fuente original. 
 

https://revistaeduweb.org/ 
    

ISSN: 1856-7576 

 

Creative Commons Attribution 4.0 
Internacional (CC BY 4.0) 

  Open Acces 

https://revistaeduweb.org/


 
 
 

 

 

234 

significantly reshapes the online learning experience in ways that both diminish and 
enhance the breadth, depth, and durability of learning. Learning quality tend to 
improve when design in line with sound pedagogical principles. On the contrary, the 
absence of these sound pedagogical principles, according to                                                
Bravo‐Agapito et al. (2021), more particularly when technology is not prudently 
utilized, it deters learning. Importantly, online frameworks such as Universal Design 
for Learning (UDL), backward design and constructive alignment clearly incorporate 
teaching design (Chávez-Miyauchi et al., 2021). As rightly stated by                               
Zúñiga Rodríguez & Cáceres Mesa (2021), formative assessment are linked closely 
to focused measurable as well as learning objectives when content is separated into 
bite-sized modules. Examples of these formative assessments include polls, 
simulations and quizzes. In addition, concepts that are abstract in nature can be 
illustrated more clearly when compared with a textbook. In the words of                       
Zapata‐Garibay et al. (2021), there are different elements of multimedia which foster 
comprehension and clearer understanding such as videos, virtual labs and 
animations. When PDFs content is uploaded, records that are not properly edited 
with the absence of scaffolding may lead to cognitive overload, poor retention of 
what is being taught as well as engaging superficially with academic material. Be 
that as it may, the way and manner online education fosters education quality when 
compared to traditional approaches to teaching has become a matter of concern to 
many educational stakeholders all over the world. Arguably, instant feedback and 
structured academic environment are some of the benefits of traditional methods of 
teaching nu Turchyn et al (2023) maintain that digital teaching and learning process 
enhances an educational system that more interactive and flexible. In terms of 
motivation, be it extrinsic or intrinsic, digital education, serve as a tool by which 
learners develop ownership as well as self-discipline of their academic journey 
(Romero & Bobkina, 2021). Differently stated, the absence of physical classroom 
cues reduces pressure from peers for learners at the beginning stage with an 
attribute of strong self-regulatory skills. This often result to low motivational level due 
to the screens with isolated nature. Besides, Sapien Aguilar et al. (2020) is of the 
view cognitive outcomes including transfer of knowledge, retention of knowledge as 
well as critical thinking tend to crucial in terms of assessing and evaluative the 
effectiveness and efficiency of digital learning. 
  
Effect of Online Education on Academic Achievement of Applicants 
 
Studies have shown that online education impact academic success of applicants. 
In the words Dennis & Harrison (2021), engaging with instruction, changing the ways 
content are accessed by learners and demonstrating mastery are some ways online 
education reshapes academic achievement. A well-designed delivery model tend to 
boost academic achievement through data-driven personalization, flexible pacing 
and immediate feedback (Molina Gutiérrez et al., 2021). In this regard,                   
Aldhafeeri, & Alotaibi. (2022) maintained that learners revisit difficult variables, 
replay video lessons and pause to take notes without pressure that stem from fixed 
classroom schedule, which may result in higher retention and deeper 
comprehension. Real-time insights into progress are provided through adaptive 
learning pathways, interactive quizzes and analytics dashboards and this enables 
reinforcement of weak areas and timely interventions, thereby lifting course grades 
and test scores (Kordrostami & Seitz. 2021). Academic achievement, which is often 
measured by test scores, grades, progression to higher levels of study and grade, 
Koseda et al. (2024) stated that students thriving in independent settings obtained 
better academic achievement because of the rapid proliferation of digital 
technologies into teaching and learning. They revisit materials at their convenient 
and also tailor pacing to their needs. On the contrary, students with poor family 

Digital competence and motivation as predictors of academic success in online training for university 
applicants. Eduweb, 2026, enero-marzo, v.20, n.1. / 231-248 
   

 

 

        
         
 

 

 

 

Este artículo no presenta ningún 
conflicto de intereses. Este artículo 
está bajo la licencia Creative 
Commons Atribución 4.0 
Internacional (CC BY 4.0). Se 
permite la reproducción, 
distribución y comunicación pública 
de la obra, así como la creación de 
obras derivadas, siempre que se 
cite la fuente original. 
 

https://revistaeduweb.org/ 
    

ISSN: 1856-7576 

 

Creative Commons Attribution 4.0 
Internacional (CC BY 4.0) 

  Open Acces 

https://revistaeduweb.org/


 
 

235 

background, with inadequate access to digital technologies tend to experience 
higher rates of school dropout, slower progression and low grades                                
(Landrum et al., 2020). Nevertheless, the same flexibility tends to place a heavy 
burden on self-regulation. According to Masalimova et al. (2022), applicants with the 
attributes of goal-setting, prudent time-management as well as metacognitive skills 
may capitalize on these benefits. This will help them achieve superior success when 
compared to traditional learners (Romero Alonso, et al. 2021). On the other hand, 
Romero & Bobkina, (2021) stressed that those applicants that lack discipline or 
motivation tend to miss deadlines, fall behind and as well perform poorly on course 
assessments, resulting to low graduation rates and poor academic performance. 
 
Theories of Online Learning 
 
Technological Pedagogical Content Knowledge (TPACK) 
 
Technological Pedagogical content Knowledge (TPACK) states that the 
effectiveness of teaching in the context of online academic environment is 
dependent on the integration three aspects of knowledge such as content, pedagogy 
as well as technological knowledge. However, technological content knowledge, 
pedagogical content, and technological pedagogical knowledge are the key 
variables of Technological Pedagogical content Knowledge (TPACK) that are 
created through the interaction of these three domains. Through these intersections, 
one can clearly understand and illustrate the ability to blend pedagogy content as 
well as technology. Technological Pedagogical content Knowledge (TPACK) 
therefore help educators to select digital tools that foster assessment, presentation 
and also scaffold pedagogical practices. 
 
Technological Pedagogical content Knowledge (TPACK) is highly related to this 
research. This is due to the fact that applicant’s academic outcomes appear to 
improve when Technological Pedagogical content Knowledge (TPACK) in included 
in the academic environment. Hence, Technological Pedagogical content 
Knowledge (TPACK) serve as a platform through which applicants incorporate 
digital tools including simulations, data visualization as well as interactive videos. All 
these digital tools help applicants to determine and understand variables that are 
difficult and also enhance their acquisition of skills. Thus when the prudent use of 
digital technology only for PDFs uploading makes learning superficial which reduces 
motivational level of learners. It becomes necessary to use Technological 
Pedagogical content Knowledge (TPACK) in terms of enhancing quality learning. 
 
Self Determination Theory (SDT) 
 
The Self Determination Theory (SDT) which was propounded in the 1980s and 
refined later in 2000 states that autonomy, competence as well as relatedness are 
the three innate emotional needs that undermine intrinsic level of motivation and 
optimal learning. According this theory, autonomy refers to the act of giving students 
control and choice regarding their academic journey which enhances a sense of 
ownership. In terms of competence, there is usually a feeling that is effective in terms 
of mastering tasks and this feeling is usually encouraged by clear learning objectives 
and constructive feedback. Relatedness simply means interaction as well as a sense 
of belonging with friends, age mates and teachers which promotes motivation and 
academic wellbeing. 
 
Self Determination Theory (SDT) is also related to the present study because 
motivational levels of applicants may increase when autonomy is enhanced via skill 
mastery, flexible pacing, personalized research topics as well as modules. Also, 
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motivational level of applicants tend to increase when digital badges, adequate 
feedback and scaffolding assignments are given. Thus, using collaborative 
discussions, mentorship and group projects to build relatedness goes a long way to 
cultivate a learning community. On the contrary, the neglect of these variables may 
lead to poor engagement and learning outcomes of applicants. 
 
Issues of Academic Integrity 
 
It is vital for applicants to complete their task painstakingly with the absence of 
plagiarism, unauthorized aid and teaching because of the way and manner 
educational system has been transformed using digital tools and resources. 
According to Regalado‐Pezua & Galeano (2022), the term light simply means 
physical illumination and it also denotes words like awareness visibility as well as 
transparency. As stated by Knopf et al. (2021) when visibility is built intentionally into 
the design of platforms, policies as well as assessments, it addresses the integrity 
related problems. In addition, Kordrostami & Seitz (2021) maintained that 
examination malpractices is lower when evaluations are not properly monitored. 
Apart from that, the use of simple task including time stamps, transparency layers 
and a single sign on (SSO) systems tend to reduce dishonesty. According to 
Realyvásquez‐Vargas et al. (2020), assessment process that is transparent and 
open reduces ambiguity. Hence, it goes a long way to reduce academic misconduct. 
In this regard, Landrum et al. (2020) noted that rubrics, visible expectations as well 
as criteria for grading aid learners to clearly understand variables that influence 
acceptable collaboration as well as cheating.  Hence, open-book examinations with 
higher-order questions, such as application analysis and synthesis, shift the focus 
from memorization to mastery demonstration and make it more challenging to gain 
an unfair advantage by searching for online answers (Turchyn et al., 2023; 
Morgulets & Derkach, 2019; Quispe‐Prieto et al., 2021). 
 
Factors of Success, Motivation, Self-Regulation, Digital Skills- How Each Improves 
Online Learnings    
        
Online teaching and learning are effective when the necessary success factors are 
in place. This is because well-structured modules and clear learning goals provide 
students with a channel to progress academically and reduce ambiguity                           
(Zhao et al., 2023). In addition, Abdullah et al. (2024) posited that mastery is 
reinforced through prompt, specific feedback, whereas timely technical support 
prevents frustration and school dropout rates. However, intrinsic and extrinsic 
motivation tend to drive academic engagement. According to                                         
Chávez‐Miyauchi et al. (2021), learners are equipped with time management, goal 
setting, adjustment strategies, and self-regulated monitoring of understanding. Also, 
routines are built among learners through calendar reminders, structured schedules, 
and modular deadlines. There are many tools, such as learning analytics 
dashboards, journals, and self-assessment quizzes, that enhance awareness of the 
metacognitive process. As rightly stated by Chigisheva et al. (2021), friction is 
removed from the learning process through proficiency with digital technologies. 
Learners focus on content rather than technology through collaboration suites like 
Zoom, Teams, and Google Workspace, and also address basic troubleshooting 
(Aldhafeeri, & Alotaibi, 2022; Kovačević et al., 2021;                                                               

Guillén‐Gámez & Mayorga‐Fernández, 2020). Conclusively, academic integrity and 
quality of work will be enhanced when there is an absence of plagiarism, references 
being digitally managed, and evaluating sources. Based on the literature reviewed 
so far, many studies, to the best of our knowledge, lack empirical evidence. The 
reviewed studies were based on mere observations and theory, thereby creating an 
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empirical gap to cover. This apparent knowledge gap makes the present study 
germane.   
  
Methodology 
 
Research Type 
 
The study adopted a mixed methods design, combining a qualitative focus group 
and a quantitative survey with an achievement-test block component. A quasi-
experimental design, using pre-test and post-test measures, was employed within 
the quantitative strand to compare results across different levels of online 
participation. The study was therefore structured with a correlational component and 
a controlled experimental component, such as low-intensity or traditional control 
groups. versus high intensity online learning with the sole aim of exploring 
moderating and mediating factors. 
 
Study Sample 
 
The study sample consists of 270 participants, including students, teachers, and 
administrative staff from higher institutions offering online programs. Content related 
to sharing LMS data on usage and active enrollment in the online preparatory 
program was required for the study. Additionally, the researchers stratified 
participants by online engagement level—low, medium, and high—using LMS log 
metrics, including module completion, hours accessed, and interaction frequency. 
Therefore, gender representation, prior levels of digital competence, and discipline 
were ensured through random sampling within each stratum (See Table 1). 
 
Table 1.  
Participants Demographic data 
 

Intensity Sex (M/F) Digital 
Competence 

Discipline(n) Total % 

High 
(>8h/w,>70% 
completion) 

M=48(51.6%) 
F=45(48.4%) 

Advanced=55(59.6%) 
Basic= 8(8.6%) 
Intermediate= 

30(32.3) 

Education= 30 
Business= 25 

Health 
Science=8 

Engineering=3 

93 34.4 

Medium                            
(4-8h/w,30-70% 

completion 

F=57(54.3%) 
M=48(45.7%) 

Advanced=40(38.1%) 
Basic= 0(0%) 
Intermediate= 

65(61.9) 

Arts= 22 
Social 

Sciences= 35 
Computer= 18 

Engineering=30 

105 38.9 

Low (≤ 4h/w,                    
≤ 30% 

completion)  

M=32 
(44.4%) 
F= 40 

(55.6%) 

Intermediate 27 
(37.5%) 

Advanced 0(0%) 
Basic 45 (62.5%) 

Education= 45 
Business= 12 

Health =15 

72 26.7 

Age 18-24= 
80(29.6%) 

25-34=120 (44.4%) 35-44= 50 
(18.5%) 

45-54= 15 
(5.6%) 

55 and 
above=                 

5 = 1.9% 

Prior 
Educational 
background 

High school 
Diploma= 50 

(18.5%) 

Bachelors’ Degree         
= 150 (55.6%) 

Master’s 
Degree              

= 50 (18.5%) 

Doctoral 
Degree= 
20 (7.4%) 

Total= 
270 

 
Reliability of Instruments  
  
The Cronbach Alpha method was used to conduct a trial test with similar study 
participants for the three instruments outside the study area. The Motivation for 
Online Learning Inventory (a= 0.92), Online Learning Quality Scale (a=0.87), as well 
as academic Performance Test (pre-test a= 0.81. post-test a=0.78). All these 
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instruments showed acceptable internal consistency and for the current sample to 
reconfirm reliability, Chronbach alpha values are computed. 
 
Data Collection Methods 
 
In this study, the Online Learning Scale (OLOS), a 30-item Likert instrument, is used, 
covering interaction, individualization, structure, and technical support. The 
Academic Performance Test (APT) consists of a second-semester examination and 
a standardized 50-item test aligned with program learning outcomes.                                 
Self-motivation. Intrinsic and extrinsic motivation are measured using the Motivation 
for Online Learning Inventory, which contains twenty items. The Digital Competence 
Scale (DCS) was adapted from the DigCompEdu framework. The instrument 
employed for the collection of data is made up of 25 items measuring 
communication, digital literacy, safety, the handling of information, the creation of 
content as well as problem solving. In addition, EdTech Usage questionnaire was 
developed by the researchers. The questionnaire covered the perceived usefulness 
of simulations, video lectures, LMS features as well as video lectures. 
 
Procedure 
 
Ethical approval, informed consent and the collection of baseline information were 
secured by the researchers. However, the researchers conducted the intervention 
from week one to twelve and they ensured that study respondents participated in 
the low, medium and high digital learning intensities. They also recorded 
participation metrics in LMS logs.  The activities in the intervention involved reflection 
journals, weekly modules and synchronous webinars as well as two collaborative 
case studies. In addition, teachers received training for four hours on LMS tools and 
different instructions while LMS analytics, 10% audit of sessions and bi weekly 
facilitator checklist were monitored using Fidelity. Furthermore, there was an 
occurrence of posttest administration in week 13 and in week 14, a focus group 
interview was conducted which involve 30 participants. This interview provided 
insights on perceived digital competence, quality as well as motivational levels and 
the research team stored, accessed and also anonymized the collection of data from 
the respondents. 
 
Data Analysis 
 
This research made use of different statistical tools for analyzing data. In this regard, 
standard deviation frequency distributions as well as mean were employed to 
analyse digital competence, motivational levels OLQS dimensions and satisfaction 
scores. In addition, Independent t-test as well as one-way ANOVA were adopted in 
the study. Pearson correlation analysis examined relationships among the study 
variables. Multiple regression models predicted post-test scores while controlling for 
OLQS variables, pre-test performance, digital competence, and motivation. 
Structural equation modeling tested for moderation and mediation effects on 
students' academic achievement. Cluster analysis identified distinct learner profiles 
for recommendations. All analyses were conducted using SPSS version 28.  
 
Ethical Considerations 
 
The researchers obtained written consent and notified study participants that 
participation was voluntary and that they had the right to withdraw from the study if 
needed. Besides, confidentiality and anonymity were maintained in this research 
and ethical guidelines were painstakingly followed. 
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Results 
 
The results of this study are discussed below. The data in Table 1 show that intrinsic 
motivation, digital competence, and satisfaction are above the midpoint of the scale. 
It means that participants’ perception regarding the online environment is positive 
because they felt capable with the digital technologies used. 
 
Table 2.  
Descriptive Statistics 
 

Variable Mean SD Min Max 

Satisfaction (OKQS) 3.82 0.71 1.0 5.0 

Intrinsic Motivation (MOLI) 3.94 0.68 1.0 5.0 

Extrinsic Motivation (MOLI) 3.45 0.79 1.0 5.0 

Digital Competence 3.72 0.63 1.0 5.0 

 
Intrinsic motivation (M = 3.94, SD = 0.68) had the highest mean score among all 
variables. This result showed that learners were driven by enjoyment, personal value 
in line with learning process and intrinsic interest. This is a type of digital learning 
environment where self-paced learning as well as autonomy enhanced internalized 
motivation. Satisfaction with online learning (M = 3.82, SD = 0.71) was relatively 
high. Thus, students perceived the online courses as well-organized. Digital 
competence (M = 3.72, SD = 0.63) was slightly lower than intrinsic motivation and 
satisfaction, but still had a positive trend. 
 

 
Figure 1. Participants’ perception regarding the online environment 
 
Table 3.  
Academic Performance by Intensity of Engagement  
   

Intensity N Pre-test Mean Post-Test Mean Mean T 

High 90 65.4(11.8) 77.5 (12.3) 12.1 7.32 

Medium 90 62.0(12.6) 71.2 (13.0) 9.2 5.89 

Low 90 59.5 (12.1) 66.8 (12.9) 7.3 4.15 

 
Data in Table 3 revealed that all the participants in the intensity groups indicated 
significant gains from pre-test to post-test. This is because the pre-test mean score 
on the Academic Performance Test was lower than the post-test score, and the 
paired t-test showed a significant improvement.  However, the high intensity group 
obtained the largest score increase, and it was followed by medium and low.  

0 20 40 60 80 100

High

Medium

Low

Descriptive stastistics for intrinsic motivation, digital 
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Fig 2. Academic Performance of pre-test and post-test by Intensity of Engagement 
  
Table 4.  
ANOVA for difference across Intensity Groups (Post-test Score) 
 

Source Sum of Squares Df Mean Square F P η² 

Between Groups 1268.4 2 634.2 6.48 0.002 0.046 

Within Groups 26145.6 267 97.9    

Total 27414.0 269     

 
In Table 4, ANOVA was used to test whether the post-test mean score will differ 
significantly across high, medium, and low levels of intensity.  ANOVA result                         
(F (2,267) = 6.48, p= 0.002) shows a statistical significant difference across the three 
independent groups (high, medium and low intensity), but with small effect size                     
(η² = 0.046).  
 
Table 5.  
Correlation Matrix 
 

Variables Satisfaction 
(OKQS) 

Intrinsic 
Motivation 

(MOLI) 

Extrinsic 
Motivation 

(MOLI) 

Digital 
Competence 

Post-test 
Score 

Satisfaction (OKQS) 1.00 0.48 ** 0.31 ** 0.42 ** 0.39 ** 

Intrinsic Motivation 
(MOLI) 

0.48 ** 1.00 0.27 ** 0.35 ** 0.51 ** 

Extrinsic Motivation 
(MOLI) 

0.31 ** 0.27 ** 1.00 0.19 ** 0.22 ** 

Digital Competence 0.42 ** 0.35 ** 0.19 ** 1.00 0.44 ** 

Post-test Score 0.39 ** 0.51 ** 0.22 ** 0.44 ** 1.00 

*p< 0.05, ** p < 0.01 
 
In Table 5, Pearson correlation matrix was used to determine the relationship 
between extrinsic motivation, intrinsic motivation, post-test academic performance 
and digital competence. The analysis helps determine how these variables co-vary 
and whether competence and motivational factors align with higher academic 
Achievement and perceived quality of education. The results indicated that 
satisfaction was moderate. Positive, digital competence correlates significantly both 
post-test performance and satisfaction, extrinsic motivation significantly, though 
statistically significant, shows weaker relationship whereas intrinsic motivation has 
the strongest link to post-test score. The pattern of correlation in Table 4 supports 
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that digital competence and motivational elements, especially intrinsic motivation, 
are major factors that influence academic achievement and the quality of education. 
 
Table 6.  
Regression Coefficients 
 

Predictor β (Standardized) SE T P 

Pretest score 0.32 0.05 6.40 < 0.001 

Intrinsic motivation 0.28 0.06 4.67 < 0.001 

Digital competence 0.22 0.07 3.14 0.002 

OLQS (Quality) 0.15 0.06 2.50 0.013 

Intensity (High versus Low) 0.12 0.05 2.40 0.017 

 
Data in Table 6 reveal that pretest score remains the strongest predictor while digital 
competence and intrinsic motivation also have substantial effects. Also, intensity of 
participation contribute modestly. These findings implies that both technology 
proficiency and higher internal drive enhance academic achievement. The 
implication is that both level of engagement and quality of design matter. 
 
Table 7.  
SEM path Coefficients 
 

Path (From → To) Standardized β SE P 

Intrinsic Motivation → Post-test Score 0.30 0.05 < 0.001 

Digital Competence → Post-test Score 0.24 0.06 < 0.001 

OLQS (Quality) → Post-test Score 0.16 0.05 0.002 

Intensity (High vs Low) → OLQS 0.21 0.04 < 0.001 

Motivation (Intrinsic) → OLQS 0.19 0.04 < 0.001 

Post-test Score → Post-test Score 0.34 0.05 < 0.001 

 
Data in Table 7 reveal a good model fit. This is because both digital competence 
and intrinsic motivation directly affect academic achievement, whereas OLQS 
quality partially mediates the effect of motivation and intensity on performance. 
 
Table 8.  
Cluster Profiles (Mean Scores) 
 

Variable Cluster 1 (n= 92) Cluster 2 (n= 85) Cluster 3 (n= 93) 

Intrinsic motivation 4.56 3.71 2.85 

Digital Competence 4.32 3.68 2.94 

OLQS (Satisfaction) 4.45 3.79 2.98 

Intensity (Hours/week) 12.4 7.8 4.5 

Post-test Score 78.9 70.5 63.1 

Profile Label Engaged-Tech-Savvy Moderately Engaged Disengaged-Low 
Competence 

 
Cluster 1 (Engaged-Tech-Savvy) shows the highest intensity and achievement, 
motivation and competence. Cluster 2 (Moderately Engaged) falls within the                        
mid-range while cluster 3 (Disengaged-Low Competence) obtained the lowest result 
across competence, motivation, engagement, and performance. Hence, one can 
infer that distinct learner profiles respond to the quality of online education 
differently. 
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Table 9.  
Recommendations for institutions that prepare applicants for entrance exams  
   

S/N Questionnaire Item Mean SD Remark 

1. The module objectives should be easy to 
follow 

3.21 0.68 Agree 

2. Feedback should be timely 3.04 0.75 Agree 

3. LMS interface should be reliable 2.78 0.84 Agree 

4. Learners should be engaged with 
interactive elements 

3.12 0.71 Agree 

5. Learners should be given technical 
support 

2.86 0.79 Agree 

 
Data in Table 9 show that all the items were rated agreed by the study participants, 
indicating that all the items are the ways higher educational institutions can prepare 
applicants for entrance examinations. 
 
Hypothesis 1: Intensive and structured online learning is positively correlated with 
academic achievements 
 
Table 10.  
Test of Hypothesis 1 
 

Variable r(Pearson) p-value β (Regression) SE t 

Intensity (hours/week) 0.34 < 0.001 0.12 0.04 3.00 

Pre-test Score 
(Control) 

  0.31 0.05 6.20 

 
Data in Table 10 shows that a higher intensity of engagement shows a moderate 
relationship with larger test score gains. Ever after adjusting pre-test performance, 
intensity still remains a significant predictor. The implication is that intensive and 
structured online learning is positively correlated with academic achievements. 
 
Hypothesis 2: Low digital competence reduces the effectiveness of online 
education regardless of motivation. 
 
Table 11.  
Test of Hypothesis 2 
 

Variable β (Regression) SE T P-value 

Pre-test Score 0.33 0.05 6.60 < 0.001 

Digital Competence (DCS) 0.22 0.07 3.14 0.002 

Intrinsic Motivation 0.28 0.06 4.67 < 0.001 

 
The hypothesis tested in Table 11 indicated that intrinsic motivation and digital 
competence both significantly predict post-test scores after controlling for pre-test 
while the positive coefficient for DCS indicated that higher competence improves 
performance. The result therefore show that Low digital competence reduces the 
effectiveness of online education regardless of motivation. 
 
Hypothesis 3: Motivational factors (goal orientation, self-motivation) mediate the 
relationship between online education and success. 
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Table 12.  
Test of Hypotheses 3 (Mediation Results) 
 

Path Standardize β SE P-value 

OLQS→Instrinsic Motivation (a) 0.48 0.04 < 0.001 

Intrinsic Motivation→ Post-test (b) 0.30 0.05 < 0.001 

Direct: OLQS→ Post-test (c) 0.16 0.05 0.002 

Indirect effect (a x b) 0.14 0.3 < 0.001 

 
The hypothesis tested in Table 12 shows that intrinsic motivation was strongly 
predicted by OLQS, and intrinsic motivation predicts post-test scores. The indirect 
effect accounts for 48% of the total effect of OLQS on post-test, showing that 
mediation was partial.  The implication is that motivational factors mediate the 
relationship between online education and success. 
 
Hypothesis 4: The cognitive quality of online courses (clarity of structure, 
interactivity, feedback) is a predictor of high assessment results. 
 
Table 13.  
Test of Hypotheses 4 
 

Predictor β (Standardized) SE T P-value 

Pre-test Score 0.32 0.05 6.40 < 0.001 

OLQS (Quality) 0.15 0.06 2.50 0.013 

Intensity (High vs. Low) 0.12 0.05 2.40 0.017 

Digital Competence 0.22 0.07 3.14 0.002 

 
In Table 13, OLQS reveals a modest but significant effect, indicating that higher 
perceived course quality predicts better post-test performance after adjusting for 
competence, intensity and pre-test. This means that the cognitive quality of online 
courses (clarity of structure, interactivity, feedback) is a predictor of high assessment 
results. 
 
Hypothesis 5: Applicants with high levels of involvement in online learning 
demonstrate better success compared to groups with low participation 
 
Table 14.  
Cluster profiles for Hypotheses 5 
 

Cluster N Intrinsic 
Motivation 

Digital 
Competence 

Intensity Post-test Profile Label 

1 92 4.56±0.42 4.32±0.45 12.4±0.45 78.9±8.2 Engaged-
Tech-Savvy 

2 85 3.71±0.49 3.68±0.53 7.8±1.5 70.5±9.4 Moderately 
Engaged 

3 93 2.85±0.61 2.94±0.57 4.5±1.2 63.1±10.3 Disengaged-
Low 

Competence 

 
Table 15.  
ANOVA on post-test Score (Cluster Difference) 
  

Source Sum of Squares df Mean Square F P η² 

Between Groups 12684.3 2 6342.15 42.3 <0.001 0.31 

Within Groups 28,329.7 267 106.10    

Total 41014.0 269     
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In table 14, the ANOVA revealed that a statistically significant difference across all 
clusters- (Engaged-Tech-Savvy), (Moderately Engaged) and Disengaged-Low 
Competence. This difference also has large effect size.  
   
Table 16.  
Pairwise Tukey HSD (95%CI) 
 

Comparison Mean Difference 95% CI P 

Cluster 1vs2 8.4 5.2→11.6 < 0.001 

Cluster 1vs3 15.8 12.6→ 19.0 < 0.001 

Cluster 2vs3 7.4 4.2 → 10.6 < 0.001 

 
In Table 16, the Tukey post-hoc tests showed that every pairwise comparison was 
significant. Simply interpreted, applicants with high levels of involvement in online 
learning demonstrate better success compared to groups with low participation 
 
Discussion 
      
The findings of the study, in accordance with the first objective of this study, indicated 
that study participants exhibited a high satisfaction level with online education. This 
result was probably obtained because of the personalized and interactive nature of 
the academic environment, allowing learners to receive feedback on time and also 
engage actively with multimedia resources.  Items such as clear objectives and 
content alignment showed that the modules were structured very well. To support 
this result, Delgado (2021) and Flores Ferro et al. (2021) agreed that AI powered 
platforms fosters learning effectiveness via real-time feedback as well as adaptive 
pathways, supporting digital technologies for enhancing learning satisfaction as well 
as the development of digital competence 
 
Secondly, the result of this study revealed that learners in clusters, more particularly 
those who supported that higher academic engagement led to better academic 
results when compared with learners opinion in moderately engaged and 
disengaged groups. This result showed that participation intensity as well as digital 
competence go a long way to foster students’ academic outcomes. Besides, the 
result of ANOVA showed the presence of a large effect, indicating that 31% of the 
variance scores is determined by engagement level. Moreover, the result of Tukey 
HSD post-hoc tests revealed differences among all peers, indicating that when there 
is high engagement as well as digital competence, it leads to excellent academic 
outcomes. This finding is consistent with the findings by Romero Alonso et al. (2021) 
and Salas‐Pilco & Yang (2020) that when the self-directed learning and motivational 
level of learners are high, they perform better academically. The results of this 
research also determined the factors shaping the quality of digital education such as 
digital competence as well as intrinsic motivation. The study maintained that intrinsic 
motivation mediates the cordial affinity between excellent academic achievement 
and perceived quality of learning (Kulichenko et al., 2018; Polyezhayev et al., 2024). 
Besides, multiple regression showed that both intrinsic motivation and digital 
competence are significant predictors of post-test scores. Mediation analysis also 
indicated that intrinsic motivation partially mediates the affinity between perceived 
quality of learning and academic achievement. The moderation result also revealed 
that digital competence moderates the motivation-performance link. This suggests 
that motivation is more impactful for students with higher competence                                
(Bond et al., 2020; Bazán‐Ramírez et al., 2020).  
 
These findings reinforce the relevance of technological and motivational dimensions. 
In this regard, Prokopenko et al. (2024) reported that teacher training and technical 
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support for the successful integration of AI enhance the adoption of digital 
technologies in online education. The findings of the study demonstrated that                  
post-test performance was positively predicted by the perceived course quality 
(OLQS), more particularly after controlling for intensity, digital competence, as well 
as pre-test scores. The correlation matrix showed that moderate positive relations 
between OLQS, motivation and post-test reinforce the interdependence of these 
variables. This result implies that interactivity, adequate and timely feedback, and 
structure clarity contribute to learning gains; hence, they are not merely cosmetic. 
The result of this study is in agreement with the findings by Ferrer et al. (2022) and                          
Lovón Cueva & Cisneros Terrones (2020) that assessment results drive cognitive 
quality of online education.  Finally, the findings of the study revealed some of the 
key recommendations for higher educational institutions preparing applicants for 
entrance examinations including- enhancing a sense of community through peer 
activities that are structured, using targeted training modules to strengthen digital 
competence, improving the usability and stability of the LMS, and maintaining a good 
alignment between the content of examinations as well as their outcomes                     
(Pichkur et al., 2023). This study, however, was limited by the sample size of                      
270 participants, which makes it difficult to generalize the study findings. This is 
because it may not represent all the applicants from diverse socioeconomic 
backgrounds. In addition, transfer effects and insights into long-term retention may 
be restricted because of the short 13-week intervention period. Over-reliance on 
self-reported measures, particularly for digital competence as well as motivation, 
tends to introduce technical issues and response bias from the study participants. 
Perhaps, this may have hindered levels of engagement for the disengaged-low 
competent cluster. 
 
Conclusions 
 
This research investigated the impact of digital education on the quality of learning 
and academic outcomes of applicants who prepare for advanced examinations in 
higher institutions. The results of this research revealed a high satisfaction level 
among applicants with regard to content relevance, timely feedback and course 
clarity. The results also indicated that strong motivation as well as adequate digital 
competence were available. It was deduced that perceived quality of academic 
environment and engagement intensity came up as predictors of enhanced post-test 
scores. The results showed a distinct profile of applicants, stressing that participants 
in the group with a higher level of academic engagement obtained better academic 
outcomes than those in the disengaged and moderate groups. Hence, motivation, 
digital competence, and active participation foster academic outcomes. This 
research showed that academic performance of learners will improve peer 
structured activities are used, targeted training modules are used to foster a sense 
of community, enhance digital competence, improve stability and usability of LMS, 
and also maintain a good relationship between examination content and outcomes. 
This will foster effective personalized learning. Based on the foregoing, future 
research that will be conducted in Ukraine should therefore extend the periods of 
intervention and also ensure the expansion of the participant pool, complement, and 
add meaning to the results obtained via the survey. Addressing these gaps in 
knowledge will help future researchers to build a sustainable and all-inclusive model 
to prepare applicants who intend to write entrance examinations in high academic 
institutions 
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