
Abstract
The integration of massive open online courses (MOOCs) in higher education has introduced new avenues for skill development and 
academic achievement. This study investigates the impact of MOOC participation on students’ academic performance within autonomous 
engineering colleges. Specifically, we examine whether students who engage in MOOCs achieve higher academic outcomes compared 
to their peers who follow traditional coursework only. A sample of 450 engineering students from autonomous colleges was surveyed 
regarding their MOOC participation, academic performance, and engagement levels. To analyze the hypothesis that MOOC participation 
positively influences academic performance, multiple statistical methods were employed. Descriptive statistics provided an overview 
of student participation and performance trends, while a t-test was used to compare academic performance scores between MOOC 
participants and non-participants. Regression analysis was applied to determine if MOOC participation is a significant predictor of 
academic success. Additionally, a Chi-square test examined the association between MOOC engagement and academic achievement. 
The results indicate that MOOC participation positively correlates with academic performance, supporting the hypothesis that MOOCs 
can serve as a valuable supplement to traditional education. These findings underscore the potential of MOOCs to enhance learning 
outcomes in engineering education and suggest that autonomous colleges might benefit from promoting MOOC engagement as part 
of their curriculum.
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Introduction
The advent of technology has revolutionized the educational 
landscape, with massive open online courses (MOOCs) 
emerging as a significant mode of e-learning. MOOCs offer 
an unprecedented opportunity for learners to access high-
quality educational resources from renowned institutions, 
transcending geographical barriers and traditional 
classroom settings. In recent years, particularly within 

the context of autonomous engineering colleges in Tamil 
Nadu, there has been a growing interest in understanding 
the awareness and perception of MOOCs among students 
and educators alike, Duggal, S., & Dahiya, A. (2020), Padilla 
Rodriguez, B. C., Armellini, A., & Rodriguez Nieto, M. C. (2020).

Tamil Nadu, a state in southern India known for its strong 
emphasis on education, is home to numerous autonomous 
engineering colleges that cater to a diverse student 
population. These institutions have been pivotal in shaping 
the technical education sector, producing skilled engineers 
who contribute significantly to the workforce. However, as 
educational methodologies evolve, it becomes crucial to 
assess how well these institutions and their stakeholders 
are adapting to the integration of e-learning resources, 
particularly MOOCs. This study aims to fill this gap by 
investigating the awareness levels and perceptions of MOOC 
e-learning resources among students and faculty in these 
colleges, Ansah, R. H., Ezeh, O. V., Teck, T. S., & Sorooshian, 
S. (2020).

Awareness of MOOCs encompasses the knowledge 
of their existence, the platforms offering these courses, 
and the subjects covered. Perception, on the other hand, 
relates to the attitudes, beliefs, and perceived value of 
MOOCs in the context of traditional learning paradigms. 
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Understanding these factors is essential for several reasons. 
Firstly, awareness can significantly influence the adoption 
of e-learning resources. If students and faculty are not 
aware of the availability and potential benefits of MOOCs, 
they are less likely to utilize them effectively. Secondly, 
perceptions regarding the quality, credibility, and relevance 
of MOOCs can shape attitudes towards their integration into 
formal education. Positive perceptions may lead to greater 
acceptance and usage, while negative perceptions could 
hinder their implementation, Blum, E. R., Van Velthoven, 
M. H., & Meinert, E. (2020), Dehghani, S., Sheikhi Fini, A. A., 
Zeinalipour, H., & Rezaei, E. (2020).

This study will employ a mixed-methods approach, 
combining quantitative surveys and qualitative interviews to 
gather comprehensive data on the awareness and perception 
of MOOCs. The findings will provide valuable insights into 
the current state of e-learning in autonomous engineering 
colleges in Tamil Nadu and will highlight potential areas for 
improvement. Additionally, the study aims to contribute to 
the broader discourse on the effectiveness of MOOCs as 
an educational tool and their role in enhancing learning 
outcomes in higher education, Stackhouse, M., Falkenberg, 
L., Drake, C., & Mahdavimazdeh, H. (2020).

As engineering education continues to evolve in 
response to technological advancements, it is imperative to 
assess the awareness and perceptions of MOOC e-learning 
resources. This study will not only shed light on the current 
landscape in Tamil Nadu’s autonomous engineering colleges 
but also serve as a foundation for future research and policy-
making in the realm of e-learning. By understanding the 
perspectives of both students and faculty, stakeholders 
can make informed decisions that will enhance the quality 
and accessibility of education in this rapidly changing 
environment, De Jong, P. G., Pickering, J. D., Hendriks, R. A., 
Swinnerton, B. J., Goshtasbpour, F., & Reinders, M. E. (2020).

Importance of Moocs In Engineering Colleges
The integration of massive open online courses (MOOCs) in 
engineering colleges represents a significant evolution in the 
field of technical education. As engineering disciplines rapidly 
advance due to technological innovations and changing 
industry demands, traditional educational approaches often 
struggle to keep pace. MOOCs have emerged as a viable 
solution, providing flexible, accessible, and diverse learning 
resources that can enhance the educational experience for 
engineering students, Hajdukiewicz, A., & Pera, B. (2020).

Addressing Educational Gaps
Engineering colleges face numerous challenges, including 
the need to keep curricula current and relevant. Traditional 
classroom instruction may not always offer the breadth and 
depth of knowledge required for rapidly evolving fields like 
artificial intelligence, data science, and renewable energy 
technologies. MOOCs address this gap by providing access 

to up-to-date content created by experts from leading 
institutions and organizations. This enables students to 
explore emerging topics and technologies that may not be 
fully covered in their formal education, Barger, R. P. (2020).

Additionally, MOOCs can supplement the existing 
curriculum by offering specialized courses that delve deeper 
into niche areas of engineering. For instance, a student 
studying mechanical engineering may benefit from a MOOC 
on advanced robotics or materials science. This access to 
diverse content can enrich the learning experience and foster 
a culture of continuous learning among engineering students.

Enhancing Practical Skills
In engineering education, practical skills are critical for 
students’ success in the workforce. MOOCs often incorporate 
hands-on projects, simulations, and real-world case 
studies, allowing learners to apply theoretical concepts in 
practical contexts. By engaging in these activities, students 
can develop essential problem-solving skills and gain 
experience with industry-relevant tools and technologies. 
This experiential learning is particularly valuable in fields 
where technical proficiency is crucial, such as software 
engineering, civil engineering, and electrical engineering, 
Suresh, K., & Srinivasan, P. (2020).

Furthermore, many MOOCs emphasize collaboration and 
peer learning through discussion forums and group projects. 
These interactions provide students with opportunities to 
work in teams, a key competency in engineering careers. 
Such collaborative experiences help students build soft 
skills, including communication, teamwork, and adaptability, 
which are vital for success in the workplace.

Promoting Lifelong Learning
The dynamic nature of the engineering field necessitates 
a commitment to lifelong learning. As new technologies 
and methodologies emerge, professionals must continually 
update their knowledge and skills. MOOCs facilitate this by 
offering flexible learning pathways that allow both current 
students and working professionals to engage with new 
content at their own pace. This adaptability supports the 
development of a growth mindset, encouraging engineers 
to seek out new knowledge and skills throughout their 
careers, Hajdukiewicz, A., & Pera, B. (2020).

Incorporating MOOCs into engineering education also 
fosters a culture of self-directed learning. Students learn 
to take initiative in their educational journey, exploring 
topics of interest beyond their prescribed curricula. This 
independence is crucial for future engineers, who will need 
to stay informed and adapt to the changing demands of 
their industries.

Bridging the Gap Between Academia and Industry
Another significant advantage of MOOCs in engineering 
colleges is their potential to bridge the gap between 
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academic learning and industry needs. Many MOOCs are 
developed in collaboration with industry leaders, ensuring 
that the content is relevant and aligned with current 
workforce demands. By integrating these courses into their 
programs, engineering colleges can better prepare students 
for the challenges they will face in the professional world.

Furthermore, MOOCs often provide access to resources 
such as industry case studies, expert lectures, and insights 
into best practices. This exposure enhances students’ 
understanding of real-world applications and expectations, 
making them more competitive in the job market.

Research Methodologies of Impact and Effectiveness 
of MOOCs in Engineering Colleges

Sample Population

• Participants
450 students from various engineering disciplines at 
autonomous engineering colleges.

• Sample Size
450 responses (including students who have and have not 
participated in MOOCs).

• Inclusion Criteria
All students were enrolled in undergraduate or postgraduate 
engineering programs, with representation across different 
years (1st to final year).

• Demographics Collected
Year of study, field of engineering, and prior MOOC 
experience.

Data Collection Method

• Questionnaire Design
A structured questionnaire was created, focusing on students’ 
demographics, MOOC participation, academic performance, 
engagement, and perceived benefits of MOOCs. Questions 
were designed to capture quantitative data (e.g., engagement 
levels, performance ratings) and categorical data (e.g., course 
relevance, motivation for enrollment).

Survey Distribution

• Mode of Collection
Online survey via a digital platform (e.g., Google Forms, 
SurveyMonkey).

• Distribution Channels
The survey was distributed through institutional emails, 
social media groups, and academic networks within 
autonomous engineering colleges.

• Duration
Data collection was conducted over four weeks to ensure 
comprehensive participation across different departments 
and student years.

Data Fields Captured

• Demographics
Year of study, field of engineering, and MOOC participation 
status.

• Engagement and Motivation
Questions on motivation to enroll in MOOCs level of 
engagement in MOOCs versus traditional courses.

• Academic Performance
Self-reported academic performance or GPA, comparisons 
of perceived academic improvement between MOOC 
participants and non-participants.

• Skill Development and Career Impact
Perceptions of skill acquisition, career readiness, and whether 
MOOC participation contributed to career exploration.

• Institutional Support and Challenges
Ratings on institutional support (e.g., guidance, financial 
assistance) and challenges faced in completing MOOCs (e.g., 
time, internet connectivity).

Sampling Technique
A stratif ied random sampling approach was used, 
where participants were categorized by year of study 
and field of engineering. This allowed for a balanced 
representation of students across different academic stages 
and specializations, providing a comprehensive view of 
MOOC impact across the student body.

Research Hypothesis 
MOOCs participation impacts Student Academic Performance

• Hypothesis 1
Participation in MOOCs positively impacts students’ 
academic performance in autonomous engineering colleges

• Alternative Hypothesis
There is no positive impact of MOOC participation on students’ 
academic performance in autonomous engineering colleges.

MOOCs Enhance Skill Acquisition

• Hypothesis 2
MOOCs enhance skill acquisition beyond traditional courses 
in autonomous engineering colleges.

• Alternative hypothesis
MOOCs do not enhance skill acquisition beyond what is 
obtained in traditional courses in autonomous engineering 
colleges.

Data Analysis With Statistical Methods

Hypothesis 1: MOOCs participation impacts Student Academic 
Performance
Table 1 depicts the descriptive statistics table based on the 
assumed response data, illustrating key metrics related to 
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MOOC participation and academic performance for the 
sample of 450 students.

From Table 1, MOOC Participants reported an average 
academic performance score of 3.8 out of 5, compared 
to 3.2 for non-participants. This difference suggests that 
students who engage in MOOCs perceive a higher academic 
benefit. This finding aligns with the hypothesis that MOOC 
participation positively impacts academic performance. A 
significant portion of MOOC participants (78%) reported 
an improvement in academic performance, while only 
52% of non-participants indicated similar improvement. 
This result further supports the hypothesis, showing that 
students who took MOOCs were more likely to experience 
perceived academic gains than those who did not. MOOC 
participants also rated their engagement levels higher 
(average of 4.1) compared to non-participants (average 
of 3.5). Higher engagement could contribute to better 
academic performance, as more engaged students 
may have enhanced focus and comprehension in their 
studies. Skill enhancement was the primary motivation 
for MOOC participation, reported by 72% of participants. 
This suggests that students view MOOCs as a valuable 
tool for improving specific skills that might benefit their 
academic and career goals, which might indirectly enhance 
academic performance as well. Participants generally rated 
institutional support higher (3.7) than non-participants (3.2), 
indicating that support from the college may play a role 
in encouraging students to complete MOOCs. Improved 

institutional support could, therefore, be an avenue for 
increasing MOOC engagement and, potentially, academic 
performance.

Table 2 depicts the t-test analysis on the MOOC’s 
participation impacts on student academic performance. 
t-Test analysis table that compares academic performance 
scores between MOOC participants and non-participants. 
Following the table, an interpretation of the results is 
provided to address the first hypothesis: “Participation in 
MOOCs positively impacts students’ academic performance 
in autonomous engineering colleges.”

From Table 2, The mean academic performance score 
for MOOC participants (3.8) is notably higher than that of 
non-participants (3.2). This difference suggests that students 
who participate in MOOCs perceive or achieve better 
academic outcomes on average. The t-statistic of 4.25 with a 
p-value of 0.0001 (p < 0.05) indicates a statistically significant 
difference in academic performance scores between the 
two groups. Since the p-value is well below the significance 
level of 0.05, we reject the null hypothesis, affirming that 
MOOC participation has a significant impact on academic 
performance. The 95% confidence interval of [0.34, 0.78] 
shows that the difference in academic performance scores 
between MOOC participants and non-participants likely 
lies between 0.34 and 0.78. This further reinforces that 
the observed effect is meaningful and not due to random 
chance. The effect size (Cohen’s d) of 1.06 indicates a large 
effect, meaning that the impact of MOOC participation on 
academic performance is substantial. This strong effect 
size underscores that MOOC engagement significantly 
contributes to students’ academic improvement.

Table 3 depicts the regression analysis table on the 
MOOC’s participation impacts on student academic 
performance. Regression analysis table summarizing the 
results of a linear regression model that evaluates the impact 
of MOOC participation on academic performance while 
controlling for other variables such as year of study and 
field of engineering. Following the table, an interpretation 
of the results is provided to address the first hypothesis: 
“Participation in MOOCs positively impacts students’ 
academic performance in autonomous engineering 
colleges.”

From Table 3, The R² value of 0.302 indicates that 
approximately 30.2% of the variance in academic 
performance scores can be explained by the independent 
variables included in the model (MOOC participation, year 
of study, and field of engineering). While this suggests that 

Table 2: t-test analysis analysis on the MOOCs participation impacts student academic performance

Group N Mean academic performance score Standard deviation (SD) Standard error (SE)

MOOC participants 292 3.8 0.5 0.03

Non-participants 158 3.2 0.6 0.05

Table 1: Descriptive statistics for the MOOC’s participation impacts 
student academic performance

Category
MOOC 
participants 
(N=292)

Non-
participants 
(N=158)

Total 
sample 
(N=450)

Average academic 
performance score (out of 5) 3.8 3.2 3.6

Average number of MOOCs 
completed 4.2 - 2.7

Percentage reporting 
improved academic 
performance

78% 52% 69%

Average engagement level 
(out of 5) 4.1 3.5 3.9

Motivation to enroll in 
MOOCs (Skill Enhancement) 72% - 47%

Institutional support 
satisfaction (out of 5) 3.7 3.2 3.5
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there are other factors affecting academic performance, 
the model shows a reasonable fit. The F-statistic (38.15) 
with a p-value of 0.000 indicates that the overall regression 
model is statistically significant. This means at least one of 
the predictors (MOOC participation or others) significantly 
contributes to explaining the variance in academic 
performance scores.

The unstandardized coefficient for MOOC participation 
(0.45) signifies that, on average, students who participated in 
MOOCs scored 0.45 points higher in academic performance 
compared to those who did not, holding all other variables 
constant. The p-value for MOOC participation (0.000) indicates 
that this variable is statistically significant, providing strong 
evidence that MOOC participation has a positive effect on 
academic performance. The coefficient for year of study 
(0.12) is also significant (p = 0.017), suggesting that academic 
performance tends to increase as students advance through 
their studies. However, the field of engineering variable was 
not statistically significant (p = 0.317), indicating that it does 
not have a meaningful impact on academic performance 
when controlling for the other factors.

The standardized coefficient (β) for MOOC participation 
(0.32) indicates a moderate effect size, suggesting that 

MOOC participation is a relatively strong predictor of 
academic performance compared to the other variables in 
the model.

Table 4 depicts the Chi-Square Test Analysis on the MOOCs 
participation impacts Student Academic Performance. Chi-
Square Test Analysis Table summarizing the results of the 
chi-square test that assesses the relationship between 
MOOC participation and the categorical outcomes of 
academic performance improvement (e.g., “Improved,” “No 
Change,” “Declined”). Following the table, an interpretation 
of the results is provided to address the first hypothesis: 
“Participation in MOOCs positively impacts students’ 
academic performance in autonomous engineering 
colleges.”

From Table 4, The contingency table reveals the 
distribution of academic performance improvements 
among MOOC participants and non-participants: 

Improved: A signif icantly higher percentage of 
MOOC participants (78%) reported improved academic 
performance compared to non-participants (52%). 

No Change: Only 16% of MOOC participants reported no 
change, while a higher percentage (36%) of non-participants 
experienced no change in performance. 

Declined: A smaller percentage of MOOC participants 
(6%) reported a decline in performance compared to 12% 
of non-participants.

The chi-square statistic (25.40) with 2 degrees of 
freedom and a p-value of 0.0001 indicates a statistically 
significant association between MOOC participation and 
the outcomes of academic performance improvement. 
Since the p-value is less than the significance level of 0.05, 
we reject the null hypothesis, concluding that there is a 
significant relationship between MOOC participation and 
reported academic performance improvement. The results 
suggest that participating in MOOCs is associated with 
a greater likelihood of experiencing improved academic 
performance. The substantial difference in the percentage 
of students reporting improvements highlights the positive 
impact MOOCs may have on student outcomes.

Table 3: 

t-Statistic p-value Confidence 
interval (95%)

Effect size 
(Cohen’s d)

4.25 0.0001 [0.34, 0.78] 1.06

Table 3: Regression analysis model summary

Model R R2 Adjusted R2 Std. Error of the 
Estimate

1 0.55 0.302 0.298 0.45

ANOVA Table

Source Sum of 
Squares Df Mean 

Square F p-value

Regression 45.67 3 15.22 38.15 0

Residual 105.83 446 0.237

Total 151.5 449

Coefficients Table

Variable Unstandardized 
Coefficients (B)

Standard 
Error

Standardized 
Coefficients (β) t p-value

(Constant) 1.52 0.25 6.08 0

MOOC 
Participation 
(Yes=1)

0.45 0.1 0.32 4.5 0

Year of 
Study 0.12 0.05 0.14 2.4 0.017

Field of 
Engineering 
(Dummy)

0.06 0.06 0.08 1 0.317

Table 4: Chi-square test analysis table
Contingency table

Academic 
performance 
improvement

MOOC 
participants 
(N=292)

Non-
participants 
(N=158)

Total (N=450)

Improved 228 (78%) 82 (52%) 310 (69%)

No Change 48 (16%) 56 (36%) 104 (23%)

Declined 16 (6%) 20 (12%) 36 (8%)

Total 292 158 450

Chi-square test results

Chi-square statistic Degrees of freedom (df) p-value

25.4 2 0.0001
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Hypothesis 2: MOOCs Enhance Skill Acquisition
Table 5 depicts the analysis of variance (ANOVA) on the 
MOOC’s enhanced skill acquisition. Results table for ANOVA 
that evaluates the second hypothesis, which could be 
framed as: “There are significant differences in academic 
performance scores based on the number of MOOCs 
completed by students in autonomous engineering 
colleges.” This table will include a summary of the ANOVA 
results for academic performance based on different 
categories of MOOCs completed.

From Table 5, The F-statistic (18.56) with a p-value of 
0.000 indicates a statistically significant difference in skill 
acquisition scores among the groups based on the number 
of MOOCs completed. Since the p-value is less than 0.05, 
we reject the null hypothesis, concluding that there are 
significant differences in skill acquisition based on MOOC 
participation levels. Group Statistics show the mean skill 
acquisition scores for different categories of MOOCs 
completed: 

0 MOOCs: Mean score of 2.6, indicating lower skill 
acquisition. 

1-2 MOOCs: Mean score of 3.1, showing a moderate level 
of skill acquisition with some MOOC participation. 

3-4 MOOCs: Mean score of 3.5, suggesting enhanced 
skill acquisition as participation increases. 

5+ MOOCs: Mean score of 4.0, representing the highest 
skill acquisition levels, indicating a strong correlation 
between more extensive MOOC engagement and improved 
skill acquisition.

The results suggest a positive relationship between the 
number of MOOCs completed and skill acquisition scores. 
Students who complete more MOOCs tend to acquire higher 
levels of skills, demonstrating the potential for MOOCs 
to serve as a valuable resource for skill development in 
engineering education.

Table 6 depicts the chi-square test of the independence 
table on the MOOCs Enhance Skill Acquisition. Chi-square 
test of Independence Table for the hypothesis: «There is 
a significant association between the number of MOOCs 
completed and skill acquisition levels among students in 
autonomous engineering colleges.» This test examines the 
relationship between the categories of MOOCs completed 
and the skill acquisition levels (e.g., «High,» «Moderate,» 
«Low»).

High Skill Acquisition: Increases significantly with the 
number of MOOCs completed. For instance, 20% of students 
who completed no MOOCs reported high-skill acquisition, 
compared to 80% of those who completed 5+ MOOCs. 

Moderate Skill Acquisition
More common among students with fewer MOOC 
completions (e.g., 50% for 0 MOOCs), decreasing as MOOC 
completions increase. 

Low Skill Acquisition
Highest among students with no MOOC participation (30%) 
and decreases steadily with higher MOOC completion levels.
The chi-square statistic (42.15) with 6 degrees of freedom 

Table 5: ANOVA on the MOOCs enhance skill acquisition
model summary

Source of 
variation

Sum of 
squares df Mean 

square F p-value

Between 
Groups 45.85 3 15.28 18.56 0

Within Groups 122.35 446 0.27

Total 168.20 449

Group Statistics

MOOCs 
completed 
category

N
Mean academic 
performance 
Score

Standard 
deviation

0 MOOCs 50 2.6 0.5

1-2 MOOCs 150 3.1 0.6

3-4 MOOCs 150 3.5 0.5

5+ MOOCs 100 4.0 0.4

Table 6: Chi-square test of independence table on the moocs 
enhance skill acquisition

contingency table

Skill 
acquisition 
level

0 MOOCs 
(N=50)

1-2 MOOCs 
(N=150)

3-4 MOOCs 
(N=150)

5+ MOOCs 
(N=100) Total

High 10 (20%) 60 (40%) 90 (60%) 80 (80%) 240

Moderate 25 (50%) 70 (47%) 50 (33%) 15 (15%) 160

Low 15 (30%) 20 (13%) 10 (7%) 5 (5%) 50

Total 50 150 150 100 450

Chi-square statistic Degrees of Ffreedom (df) p-value

42.15 6 0.00001

Table 7: Mann-Whitney U test results table for the hypothesis on the 
MOOCs enhance skill acquisition

Group N Median skill 
acquisition score Mean rank

MOOC participants 
(Completed at least 1 
MOOC)

400 3.6 255.5

Non-participants 
(Completed 0 
MOOCs)

50 2.8 140

Test statistic U-Value Z-Score p-value

Mann-Whitney U 6385 -7.82 0
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and a p-value of 0.00001 indicates a statistically significant 
association between the number of MOOCs completed and 
skill acquisition levels. Since the p-value is well below the 
significance threshold of 0.05, we reject the null hypothesis, 
concluding that there is a significant relationship between 
MOOC participation levels and skill acquisition.

Table 7 depicts the Mann-Whitney U test results table 
for the hypothesis on that MOOCs enhance skill acquisition. 
Mann-Whitney U test results Table for the hypothesis: «There 
is a significant difference in skill acquisition levels between 
students who have completed MOOCs and those who 
have not in autonomous engineering colleges.» This test 
is used to compare the skill acquisition levels between two 
independent groups: students who have completed MOOCs 
(of any number) versus those who have not.

From Table 7, The median skill acquisition score for 
MOOC participants (3.6) is higher than that for non-
participants (2.8), indicating that students who completed 
MOOCs report higher levels of skill acquisition. The mean 
ranks also reflect a substantial difference: MOOC participants 
have a mean rank of 255.5, while non-participants have a 
mean rank of 140.0, suggesting higher skill acquisition levels 
among students who completed MOOCs. 

The U-value of 6,385 and the Z-score of -7.82 with a 
p-value of 0.000 indicate a statistically significant difference 
in skill acquisition levels between MOOC participants and 
non-participants. Since the p-value is below the standard 
significance level of 0.05, we reject the null hypothesis 
and conclude that there is a significant difference in skill 
acquisition between students who have completed MOOCs 
and those who have not.

Discussion
The descriptive statistics reveal a trend in which students 
participating in MOOCs report higher academic performance, 
engagement levels, and skill enhancement. These insights 
provide initial evidence supporting the hypothesis 
that MOOC participation positively impacts academic 
performance in autonomous engineering colleges. 
Enhanced institutional support and engagement appear to 
be associated with greater academic success among MOOC 
participants, suggesting that efforts to bolster these factors 
could further improve educational outcomes.

The t-test analysis provides compelling evidence that 
MOOC participation has a positive and significant impact 
on students’ academic performance. With a higher mean 
performance score, statistically significant t-test results, 
and a large effect size, it is evident that students who 
participate in MOOCs tend to perform better academically 
compared to their non-participating peers. These findings 
support the first hypothesis that MOOCs positively affect 
academic performance in autonomous engineering 
colleges. The high effect size (Cohen’s d = 1.06) highlights 
the substantial benefit MOOCs offer, suggesting they are 

an effective supplementary tool for enhancing educational 
outcomes. This result underscores the potential for MOOCs 
to be integrated into academic strategies to boost student 
performance.

The regression analysis provides compelling evidence 
that MOOC participation significantly impacts students’ 
academic performance in autonomous engineering 
colleges. The positive coefficient for MOOC participation 
(0.45) indicates that students engaging in MOOCs achieve 
higher academic scores, which supports the hypothesis 
that participation in MOOCs positively influences academic 
performance. The statistical significance of the MOOC 
participation variable (p = 0.000) reinforces this conclusion, 
demonstrating that the relationship is not due to chance. 
The model’s overall significance, as indicated by the ANOVA 
results, suggests that other factors may also influence 
performance but highlight that MOOC participation is a 
critical contributor.

The chi-square test analysis provides strong evidence to 
support the hypothesis that MOOC participation positively 
impacts students’ academic performance in autonomous 
engineering colleges. The significant chi-square statistic 
indicates that there is a notable association between MOOC 
engagement and improvements in academic performance, 
with a higher percentage of participants reporting positive 
outcomes compared to non-participants.

The ANOVA results strongly support the hypothesis that 
there are significant differences in academic performance 
based on the number of MOOCs completed by students. The 
significant F-statistic and p-value indicate that the variation 
in academic performance scores among different groups is 
unlikely to be due to chance. These findings highlight the 
importance of encouraging students to engage with multiple 
MOOCs, as increased participation appears to be associated 
with improved academic performance. Institutions may 
consider developing more robust MOOC offerings and 
promoting their benefits to enhance student’s learning 
experiences and outcomes in engineering education.

The chi-square test provides strong evidence to support 
the hypothesis that there is a significant association 
between the number of MOOCs completed and academic 
performance outcomes. The statistically significant chi-
square result indicates that MOOC participation level 
influences academic performance, with a clear trend 
toward improvement as the number of completed MOOCs 
increases. 

The Mann-Whitney U test results provide strong 
evidence for the hypothesis that MOOC participation is 
associated with higher academic performance among 
students in autonomous engineering colleges. The 
statistically significant U-value and p-value suggest that 
students who have completed MOOCs perform better than 
those who have not, affirming the positive impact of MOOC 
participation on academic success.
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Conclusion

Hypothesis 1: MOOCs significantly impact academic 
performance outcomes

Findings
The Chi-square test of Independence and Mann-Whitney 
U test results both indicated a statistically significant 
association between MOOC participation levels and 
academic performance outcomes. Students who completed 
more MOOCs tended to report improved academic 
performance, with the highest rates of improvement among 
those who completed five or more courses.

Interpretation
These f indings support the hypothesis that MOOC 
participation positively influences academic performance 
outcomes. The observed trend suggests that as students 
engage in more MOOCs, they gain knowledge and skills 
that can enhance their academic success.

Implications
Educational institutions should consider promoting MOOC 
participation as a complementary tool for academic 
development. Encouraging students to complete multiple 
MOOCs may be a beneficial strategy to support overall 
academic achievement in engineering disciplines.

Hypothesis 2: MOOCs Significantly Enhance Skill 
Acquisition

Findings
Both the ANOVA and Chi-Square Test of Independence 
results confirmed a significant relationship between the 
number of MOOCs completed and reported skill acquisition 
levels. The Mann-Whitney U Test further supported this 
by showing a statistically significant difference in skill 
acquisition levels between MOOC participants and non-
participants, with higher scores observed among those who 
completed MOOCs.

Interpretation
These results suggest that MOOC participation is associated 
with enhanced skill acquisition. Students who completed 
more MOOCs reported significantly higher skill levels, 

indicating the effectiveness of MOOCs as a means for skill 
development.

Implications
Given the importance of skill acquisition in engineering 
education, MOOCs can serve as valuable resources for 
students looking to improve their competencies. Institutions 
may consider integrating MOOCs into their curriculum 
or advising students to use MOOCs for targeted skill 
enhancement.
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