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Abstract:

Despite the popularity and the importance of MOOCs in global education in recent years, they
have not become the focus of self-efficacy studies. In addition, most available MOOC research
resides in Western economies, not in Asian countries. No studies up to this point have explored
the change in engineering student self-efficacy before and after they finish a MOOC or the
relationship between engineering students’ self-efficacy and academic performance in a MOOC
learning environment. This present study examined if there were any changes in the self-efficacy
levels of a group of students before and after they attended a blended MOOC on English
Technical Writing skills. It explored the relationship between self-efficacy and academic
performance and looked for possible differences in self-efficacy and academic performance with
respect to different demographic variables. A Paired-samples t-test helped to measure differences
in self-efficacy scores at the beginning and end of the course. Pearson correlation was conducted
to examine if self-efficacy predicted students’ course grades at the end of the course. Descriptive
analysis, t-test, and ANOVA were used to measure the differences between the mean scores of
self-efficacy and academic performance regarding different demographic variables. Results
showed that students became more self-efficacious after they attended the blended MOOC. Selt-
efficacy significantly predicted academic performance. Students who reported higher self-
efficacy levels gained better scores. Participants differed significantly in their self-efficacy and
academic performance in relation to age group, English proficiency level, and educational level.
Suggestions for future research are made based on the results of the study.
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Introduction

Since online learning brings learners and teachers many remarkable benefits, including flexibility
and life-long learning, many colleges and universities around the world have delivered their
courses on an LMS or CMS as an alternative to traditional teaching and learning environment
(Singh & Thurman, 2019). MOOCs (Massive Open Online Courses) have recently become the
next big thing in higher education's technological evolution for several reasons. Learners can
access MOOCs easily and conveniently via the Internet regardless of location, gender, age,
educational background, and culture (Anderson, 2013). MOOCs on primary platforms such as
Coursera, Udacity, and Edx allow worldwide learners to actively plan a learning schedule that is
appropriate for them. In addition, they can learn from the best instructors and access the most
updated knowledge with free or close to free tuition fees (Greene, Oswald, & Pomerantz, 2015).
As a result, the number of students participating in MOOCs has been increasing recently
(Pouezevara & Horn, 2016; Singh & Thurman, 2019). However, there are still many challenges
related to the process of teaching and learning through MOOCs. Some of the critical problems
include the high drop-out rate of MOOC participants when compared to the traditional online
learning environment (Daniel, 2012; Sandeen, 2013), the higher number of MOOC participants
in developed countries than in developing ones (Hamber, Jaffrey, & Murphy, 2015; Ma & Lee,
2018), a majority of students from English and Spanish speaking countries than from non-
English speaking world (Hamber et al., 2015), and a higher completion rate from developing
economies than from developed countries (Ayoub, Amin, & Wani, 2020). Therefore, it is
important to understand what can encourage more students from different areas of the world to
attend MOOCs and what can help them retain their learning.

Pajares and Valiante (2002) suggested the relationship between learners’ self-efficacy
beliefs and their learning behaviors. Students tend to choose tasks that they already think they
can do. High self-efficacy levels can bring positive impacts on students’ performance. Research
has indicated the relationship among students’ self-efficacy, engagement, and academic
achievement in different learning areas (Ghazali, Nordin, Abdullah, & Ayub, 2020). Self-
efficacy has been investigated much in literature (Klassen & Usher, 2010), however, only a small
number of studies exploring it in a MOOC environment (Rabin, Henderikx, Kalman, & Kalz,
2020). Therefore, the purpose of this study is threefold: a) to examine if there were any changes
in the self-efficacy levels of a group of students before and after they attended a MOOC, b) to
explore if self-efficacy predicted their academic performance, and c) to figure out if there was
any significant difference in self-efficacy and academic performance with respect to different
demographic variables. It is expected that the results of this study will suggest ideas for the
improvement of students’ self-efficacy and academic performance in a MOOC learning
environment, which will hopefully improve the drop-out and enrolment rates of MOOC learners.
The study answered the following research questions:

RQI: Is there any significant difference in the self-efficacy levels of the students before and after
attending a blended MOOC?

RQ2: What is the relationship between the students’ self-efficacy beliefs and their academic
performance?

RQ3: Is there any significant difference in the students’ self-efficacy and their academic
performance as related to English proficiency level, education level, age, and the number of prior
MOOCs?
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Literature Review

Students’ Self-Efficacy Beliefs

Self-efficacy refers to “people’s judgments of their capabilities to organize and execute courses
of action required to attain designated types of performances” (Bandura, 1986, p. 391). In the
educational sector, self-efficacy is considered an essential contributing factor affecting learners’
perceptions, choices, and behaviors (Pajares & Valiante, 2002, p. 116). Learners build up their
self-efficacy by selecting and internalizing information from four sources: mastery experiences
(past performances), vicarious experiences (watching others’ performances), social persuasion
(verbal comments from important people), and psycho-physiological states (feelings, emotions,
sickness). Of the four sources, mastery experiences are the most effective way of building self-
efficacy. If learners have successful experiences relating to current tasks, they will likely be more
confident and display a positive manner to perform the tasks (Hodges, 2016).

Self-efficacy is context-specific (Zimmerman & Kulikowich, 2016). A student who is self-
efficacious in onsite courses will not likely be confident in online courses or MOOCs as each
learning environment requires different abilities and resources from the students. Students who
attend online courses are required to have computer and Internet skills (Taipjutorus, Hansen, &
Brown, 2012) as well as self-regulated and self-directed learning skills to study effectively
without the physical presence of peers or instructors (Chang, Tseng, & Kang, 2015). They may
feel separated and isolated owing to the lack of face-to-face social interaction opportunities
(Branson, 2017). MOOC students need the technical skills for online learning to succeed because
MOOC:s are online courses (Willis, 2013). In addition, MOOC learners are exposed to a more
serious lack of social interaction and support (Lee, Watson, & Watson, 2020) because of the
massive nature of MOOCs (Pouezevara & Horn, 2016). Also, MOOC students who are non-
native speakers of English are expected to obtain good English language skills to attend MOOCs
delivered in English in primary platforms (Chung, 2015; Pouezevara & Horn, 2016).

Student self-efficacy in a MOOC environment

Despite the popularity and the importance of MOOCs in global education in recent years, they
have not become the focus of self-efficacy studies (Kao, Tsai, & Shih, 2014). Most of the
available research has investigated self-efficacy in traditional onsite or online learning
environments (Rabin et al., 2020). A search for relevant English language publications in peer-
reviewed journals between 2010 and 2021 yielded a limited number of self-efficacy studies in a
MOOC environment. Among available studies, researchers have often examined the influence of
student self-efficacy on MOOC behaviors and the relationship between MOOC self-efficacy and
other constructs. A few researchers have explored the antecedents of self-efficacy in a MOOC
environment and changes in self-efficacy levels before and after learning a MOOC. The results
of important studies will be reported as follows.

Most of the researchers who are interested in the relationship between student self-
efficacy and their MOOC behaviors agreed that self-efficacy is one important predictor of
students’ MOOC behaviors. For instance, self-efficacy influences student intention to use
MOOC (GovindAarajan & Krishnan, 2019; T Subramaniam, Suhaimi, Latif, Abu Kassim, &
Fadzil, 2019), retention in MOOC (Jung & Lee, 2018; Kim, Song, & Lee, 2021; Sujatha &
Kavitha, 2018) or their completion rates (Branson, 2017). Self-efficacy predicts students’
perceived requirements of the subject knowledge or technical skills, which affects their
satisfaction with the MOOC (Rabin et al., 2020). In addition, self-efficacy correlates with other
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constructs such as the use of self-regulated learning strategies and impacts on students’ learning
experience in the MOOC (Ghazali, Nordin, Abdullah, & Ayub, 2020) or their performance (Lee
et al., 2020). Regarding the antecedents of self-efficacy, learners’ demographic characteristics
such as age, gender, educational background, and enrolment status, can predict students’
academic MOOC self-efficacy (Branson, 2017). In terms of changes in self-efficacy, Rodriguez
and Armellini (2017) and Barkéanyi (2021) compared student self-efficacy at the beginning and
the end of a MOOC. Findings showed that self-efficacy increased significantly after completing
the MOOC.

The findings of all studies in the review above confirm the important role of self-efficacy
in a MOOC environment. An examination of the participants and study fields shows that most
research resides in Western economies and not in Asian countries. No studies up to this point
have explored the change in engineering student self-efficacy before and after they finish a
MOOC or the relationship between engineering students’ self-efficacy and academic
performance in a MOOC learning environment. Owing to a dearth of research exploring self-
efficacy in this environment, the present study was conducted.

Methods

Participants

A sample of 113 full-time undergraduates and 9 part-time graduate students participated in the
present study. Their age ranged from 19 to 35 years. One hundred and four were male and 18
were female. Only seventeen students had had previous experience with MOOCs. Fifty-one
students were at the beginner’s level of English proficiency, followed by the intermediate (35
students), elementary (22 students), and lower intermediate (14 students) levels.

Context

The course “Technical Writing” is offered as a blended learning course at a university in Taiwan.
One hundred and twenty-two students attended the regular class once a week with 2 hours per
session. They were required to enroll in and take the pilot MOOC on English Technical Writing
Skills, which was facilitated by the Advanced Power Energy Center, National Yi-Lan University,
Taiwan. The regular course ran for 15 weeks and the pilot MOOC was used as a part of the
syllabus, providing the students with MOOC platform-supported activities. A Microsoft Teams
account was created and used as a class communication channel. The pilot MOOC contained
four topics: Introduction to English Technical Writing Skills, Writing a Resume, Writing a
Simple Technical Instruction, and Sketching out Your Business Model. The students were
required to take the MOOC outside class hours. The completion of the pilot MOOC accounted
for 20% of the final course rating.

Instruments

The Questionnaire

The study used a questionnaire to measure the self-efficacy of 122 engineering students before
and after they took the blended MOOC. The questionnaire has two sections. Section 1 explores
students’ demographic information about age, gender, English Proficiency level, educational
level, and the number of prior MOOCs. Section 2 is an 11-point Likert self-efficacy scale
ranging from O (cannot do at all) to 10 (highly certain can do). The scale consists of 3
dimensions: self-efficacy in technology use (10 items), self-efficacy in time management (9

Arab World English Journal WWW.awej.org
ISSN: 2229-9327



Arab World English Journal (AWEJ) 2nd Special Issue on Covid 19 Challenges January 2022

Taiwanese engineering students’ self-efficacy and academic performance Phan & Chen

items), and English self-efficacy (11 items). The Online Learning Self-Efficacy Scale
(Zimmerman & Kulikowich, 2016) was adapted in the present study. The questionnaire was
written in Chinese and delivered online. Quantitative data were analyzed using SPSS 20.0 for
Windows. The reliability with Cronbach’s alpha value was identified as .956, .936, and .969 for
the self-efficacy in technology use subscale, the self-efficacy in independent learning subscale,
and the English self-efficacy subscale respectively. The value of KMO was .949 and Bartlett’s
test was highly significant (p <.001). The researchers conducted an exploratory factor analysis to
examine the construct-related validity of the scale dimensions. Seven items were removed from
the scale since they were cross-loaded and a difference being smaller than 0.3 was found
between loadings. The analysis was repeated after the items were removed. The factor loading
distributions ranged between .548 and .862. Based on the loading distributions, twenty-three
question items of the scale were arranged into three dimensions, namely English self-efficacy (7
items), self-efficacy in technology use (9 items), and self-efficacy in independent learning (7
items).

Test Instruments
In our study, student performance was calculated by course final grades which were derived
from class discussion, class attendance, final test, and the MOOC scores.

Procedures

The questionnaire was sent to the students before they attended the course. The students were
informed that their personal information would be treated complete and used for research
purposes only. One hundred and twenty-two students filled out the online survey. Participating
students were invited to answer the survey the second time before doing the final test of the
course.

Data analysis

The Statistical Package for Social Sciences (SPSS) version 20.0 was used to analyze the data in
this study. A Paired-samples t-test helped to measure differences in self-efficacy scores at the
beginning and end of the course. Pearson correlation was conducted to examine if self-efficacy
predicted students’ course grades at the end of the course. Descriptive analysis, t-test, and
ANOVA were used to measure the differences between the mean scores of self-efficacy and
academic performance regarding different demographic variables.

Results
Self-efficacy before and after the blended MOOC

Table 1. Self-efficacy before and after the blended MOOC

Self-efficacy scores  Mean N Std. Deviation Std. Error Mean Sig. (2-tailed)
Before 6.109 122 1.760 159 000
After 6.920 122 933 .084 ]

The results in table 1 indicate that there is a significant difference in the self-efficacy levels after
students finished the course (sig =.000<0.05). The students reported a higher sense of self-
efficacy as the mean ratings for self-efficacy before and after the course were 6.109 and 6.920
respectively.
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Relationship between self-efficacy beliefs and academic performance

Table 2. Descriptive Statistics

Mean Std. Deviation N
Score 69.2541 11.53977 122
Self-efficacy 6.9209 .93344 122

Table 3. Correlations between self-efficacy and academic performance
Self-efficacy score

Pearson Correlation 1 .830™
Self-efficacy Sig. (2-tailed) .000

N 122 122

Pearson Correlation .830™ 1
Score Sig. (2-tailed) .000

N 122 122

**_Correlation is significant at the 0.01 level (2-tailed).

There was a correlation between self-efficacy and academic performance (sig=.000<0.05) and
the correlation was quite strong (r-value >0.7). Self-efficacy significantly predicted academic
performance. Students who displayed a stronger sense of self-efficacy achieved better scores.

Self-efficacy and academic performance regarding different demographic variables

Table 4: Results of Independent Samples Test of male and female students

Variables Male (N=104) Female (N=18) Levene’s Level of
Mean SD Mean SD test significance
Score 68.990 11.424 70.777 12.417  .547 -.924
Self-efficacy 6.888 920 7.108 1.011  .567 -.605

The results show that male and female students did not differ significantly in their self-efficacy

and academic score as Levene’s test statistic is greater than 0.05 and the p-value is greater than
0.05.

Table 5: Results of One-way ANOVA Test as related to age group

Age group N Mean Sig Levene Sigwelch

Under 20 26 6.866
20 -25 87 7.017

Self-efficacy Above 30 9 6,144 .001 .000
Total 122 6.920
Under 20 26 67.846
20 -25 87 70.816

Score Above 30 9 58.222 004 000
Total 122 69.254

The results show that participants differed significantly in their self-efficacy and academic
performance as related to age group. The students aged above 30 were less self-efficacious and
their academic performance was lower than students belonging to other age groups.

Table 6: Results of One-way ANOVA Test with respect to educational level
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Education level N Mean Sig revene Sigwelch

Sophomore 82 6.872
Junior 20 7.121

Self-efficacy Senior 11 7.553 .000 .000
Master's Degree 9 6.144
Total 122 6.920
Sophomore 82 68.817
Junior 20 70.850

Score Senior 11 78.636 .000 .000
Master's Degree 9 58.222
Total 122 69.254

The results show that participants differed significantly in their self-efficacy and academic
performance with respect to educational level. Graduate students were less self-efficacious than
undergraduate students and their academic performance was lower than undergraduate students.

Table 7: Results of One-way ANOVA Test with respect to English proficiency level

English proficiency level N Mean Sigievene Sigr
Beginner 51 6.653
Elementary 22 7.237
Self-efficacy Low Intermediate 14 6.633
Intermediate 35 7.227 346 007
Total 122 6.920
Beginner 51 65.607
Elementary 22 72.681
Score Low Intermediate 14 67.857 .602 .011
Intermediate 35 72.971
Total 122 69.254

The results show that participants differed significantly in their self-efficacy and academic
performance with respect to English proficiency level. Students at elementary and intermediate
levels were more self-efficacious and their academic performance was better than students at
beginner and lower intermediate levels.

Table 8: Results of One-way ANOVA Test with respect to the number of prior MOOCs

Number of prior MOOCs N Mean Sigrevene Sigr
None 105 6.846
One 12 7.333
Self-efficacy More than one 5 7504 .094 .082
Total 122 6.920
None 105 63.600
One 12 72.083
Score More than one 5 76.200 220 240
Total 122 69.254

The results show that students did not differ significantly in their self-efficacy and academic
score with respect to the number of completed MOOCs as the value of Levene’s test statistic is
greater than 0.05 and the value of the ANOVA test is greater than 0.05.
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Discussion and Conclusion

Higher sense of self-efficacy levels as a result of attending the blended MOOC

In our study, students became more self-efficacious after they attended the blended MOOC. This
finding confirms the usefulness of the course in improving students’ self-efficacy. Some
researchers, e.g. Rodriguez and Armellini (2017) and Barkényi (2021), have also discussed the
positive change of self-efficacy resulting from their participation in a MOOC. However, it is still
unclear in our study and other previous studies how self-efficacy was changed throughout the
course. Phan and Locke (2015) and Phan (2016) mentioned the role of context in mediating
individual self-efficacy. Wyatt (2014) suggested the use of longitudinal, mixed-methods designs
in understanding changes in self-efficacy. Owing to the dearth of self-efficacy research in a
MOOC environment and the dominance of quantitative self-efficacy research (Wyatt, 2015),
future studies may want to take the suggestion of these researchers into account.

Relationship between self-efficacy and academic performance

In this study, self-efficacy significantly predicted academic performance. Students who reported
higher self-efficacy levels gained better scores. This finding corroborates most of the findings in
previously cited studies across domains and confirms the positive relationship between self-
efficacy and students’ academic achievement (Branson, 2017; Lee et al., 2020). In a MOOC
learning environment where the dropout rate remains high and the poor academic performance is
regarded as one of the crucial reasons (Daniel, 2012; Sandeen, 2013), the important role that self-
efficacy plays on academic achievement suggests that the improvement of students’ self-efficacy
will likely encourage students’ perseverance in their registered MOOC:s.

Self-efficacy and academic performance with respect to demographic variables

In our study, participants differed significantly in their self-efficacy and academic performance
in relation to age group, English proficiency level, and educational level. Recognizing these
factors can help teachers and educators to use effective interventions in the classroom to promote
both self-efficacy and learning achievement in a MOOC environment. One of the interventions
can be the administration of placement tests (Uchidiuno, 2016) before students can register for a
specific MOOC. The placement tests aim at helping the learners determine whether the course is
suitable to their current English and subject knowledge levels. In addition, clear course
introduction and virtual course orientations (Cho & Byun, 2017) may help students to form
appropriate learning objectives through their clear understanding of course requirements.
Providing “personalized, tailor-made assistance tools” (Rabin et al., 2020) is another kind of
support that possibly makes learners at different age groups improve their self-efficacy and
learning achievement. Future mixed-methods studies should dig out the relationship between the
three demographic variables, self-efficacy and learning achievement. It’s also important to
figure out what features of MOOC:s can affect self-efficacy.

The present study has several limitations. The main limitation is a lack of a control group
to test the impact of the blended MOOC on the constructs of self-efficacy, and the corresponding
impact of several demographic factors on self-efficacy and academic performance. The sample
size is another limitation. To increase the validity of findings, a greater number of participants in
further research are desirable.
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