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Abstract: With the COVID-19 outbreak, now more than ever, minimizing human interaction and social distancing are of great
importance. Since everyone is obligated to study remotely, attention to distance learning systems, specifically massive open online
courses (MOOCs), has risen exponentially. The present study aimed to adapt and validate the MOOC Engagement Scale (MES),
developed by Deng et al. (2020a), into Turkish, based on data collected from 258 participants in Turkiye enrolled in various MOOC
courses to enhance their skills for future career development. The results indicated that the MES has adequate evidence of internal
consistency reliability (ranging between .68 and .90) and factorial, discriminant, and convergent validity. Confirmatory factor
analysis results supported the four-factor structure of the MES (i.e., behavioral, emotional, cognitive, and social). The MANOVA
results indicated a statistically significant difference in MOOC engagement between genders, where males scored higher than
females. The findings provided evidence that the Turkish MES has promising validity and reliability properties; therefore, it can be
used to measure learner engagement in MOOCs.

Keywords: Distance learning, Massive open online course, Learner engagement, MOOC engagement scale, Scale adaptation, Scale
validation

Ozet: COVID-19 salgini ile birlikte, insan etkilesiminin minimize edilmesi ve sosyal mesafenin korunmasi her zamankinden daha
blylk bir 6nem tasimaktadir. Herkesin uzaktan egitime yonlendirilmesi, ozellikle kitlesel ¢evrimigi agik derslere (KACD) olan ilgi
katlanarak artmigtir. Bu ¢alisma, gelecekteki kariyer gelisimleri icin gesitli KACD kurslarina kaydolan Tirkiye'den 258 katilimcidan
toplanan verilere dayanarak Deng ve arkadaslari (2020a) tarafindan gelistirilen KACD Katiim Olgegi'ni (KKO) Tiirkgeye uyarlamayi ve
gecerliligini dogrulamayi amaglamistir. Sonuglar, KKO'niin i¢ tutarlilik giivenilirligine (.68 ile .90 arasinda) ve faktériyel, ayirici ve
yakinsak gecerlilige yeterli kanit sagladigini gostermistir. Dogrulayici faktér analizi sonuglari, MES'in dort faktorli yapisini
(davranigsal, duygusal, bilissel ve sosyal katiim) desteklemistir. MANOVA sonuglari, cinsiyetler arasinda KACD katiliminda istatistiksel
olarak anlamli bir fark oldugunu, erkeklerin kadinlardan daha ylksek puan aldigini gostermistir. Elde edilen bulgular, KACD'nin Tirkce
versiyonunun umut verici gegerlilik ve glivenilirlik 6zelliklerine sahip oldugunu ve bu nedenle KACD'de 6grenenlerin katilimini
olgmek igin kullanilabilecegini ortaya koymustur.

Anahtar Kelimeler: Uzaktan egitim, Kitlesel acik ¢evrimici dersler, égrenen katimi, KACD katillm élgegi, dlgek uyarlama, dlgek
dogrulama

1. Introduction

Online learning has become a widespread and accepted approach in educational settings in both developed and
developing countries. The technological advancements of the past era have inevitably given rise to a reform of the
learning mode, resulting in an increasing number of people seeking ways to improve their skills, self-train, and pursue
lifelong learning. Massive open online courses (MOQOCs), an innovative educational approach, have proven to be an
excellent alternative to traditional learning methods by offering a broad scope of available online courses to a large
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number of people. MOOCs also differ from conventional remote distance education in that they enable students to
begin learning whenever and wherever they want without requiring any commitment (Solorzano-Garcia et al., 2020).
By its global and open-access nature, MOOC platforms represent free or cost-effective education, asynchronous
sessions, self-paced learning, and high-quality instructional materials, including (prerecorded) video lectures, discussion

boards, and peer assessments (Baturay, 2015; Kala & Chaubey, 2022).

Since 2012, named “the year of the MOOC”, a steady linear increase in the number of courses offered has been observed
according to the ClassCentral statistical report (Shah, 2021). A more dramatic increase is observed in the number of
learners, particularly after the COVID-19 pandemic outbreak. ClassCentral reported 120 million learners at the end of
2019, which increased to 220 million learners by the end of 2021. Despite the exponential growth of MOOCs, the low
completion rates surfaced as a challenge of this educational innovation (Lee & Choi, 2011; Hew & Cheung, 2014; Hone
& El Said, 2016; Eriksson et al., 2017; Goopio & Cheung, 2021), and the dropout problem had never come to a
considerable solution over 6 years (Reich & Ruip erez-Valiente, 2019). By reviewing 24 articles, Bazerra and da Silva
(2017) categorized the reasons for low dropout rates in MOOCs into two groups. The first group was related to course
design issues, and the second group entailed personal factors. Engagement was one of the personal factors mentioned
as crucial for reducing low completion rates (Bazerra & da Silva, 2017). Some scholars argue that there is a correlation
between engagement and the course completion rate (Yang et al., 2017; Xing & Du, 2019; Lan & Hew, 2020). Likewise,
the study by Wang et al. (2019) revealed that students with a low engagement level were more prone to drop out of
the course compared to those with a high engagement level. Consequently, these studies underscore the need for

further investigation to elucidate engagement issues in MOOCs.

In recent years, student engagement has received high consideration by various researchers due to its crucial
implications for teaching and learning (Trowler & Trowler, 2010; Lam et al., 2012; Lan & Hew, 2020; Alemayehu & Chen,
2021; Liu et al., 2022; Li et al., 2022). Engagement is not a novel concept; indeed, it has been a prominent topic in
education and has been investigated since the 1980s (Appleton et al., 2006). Although several definitions of student
engagement have been proposed over the years, a consensus exists that it refers to students' involvement in academic
or school-related activities (Kuh, 2001; Appleton et al., 2006; York et al., 2015). Several previous studies have highlighted
the strong correlation between student engagement and positive academic outcomes (Reyes et al., 2012; Lee, 2014;
Henrie et al., 2015). As mentioned by Reschly and Christenson (2012), the term “student engagement” has various uses,
namely, school engagement, academic engagement, and learner engagement. Learner engagement is a key concept in
MOOCs, as it encompasses both formal and informal educational settings (Deng et al., 2020a) and is significantly

associated with lower dropout rates and improved learning outcomes (Barba et al., 2016; Kuo et al., 2021).

Deng et al. (2020a) identify four intertwined components of learner engagement in MOOCs: behavioral, emotional,
cognitive, and social engagement. The present study covers these four dimensions. Behavioral engagement refers to
being actively involved in classroom and educational activities, such as attending classes, completing assigned tasks,
taking quizzes, or taking notes (Fredricks et al., 2004; Veletsianos et al., 2015). Cognitive engagement is related to
learners’ mental involvement in the learning process and understanding of the target subject (Furlong et al., 2003),
which encompasses “attention, concentration, focus, absorption, ‘heads-on’ participation, and a willingness to go
beyond what is required” (Skinner & Pitzer, 2012, p.24). The third dimension, emotional engagement, highlights
learners’ psychological presence in the learning environment and their emotional reactions to it, including educational

materials, courses, students, teachers, and course content (Jimerson et al., 2003). The last dimension of learner
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engagement is social engagement, which primarily concerns peer-to-peer and student-teacher interactions (Deng et al.,

2020a). It is essential to evaluate all dimensions together to gain a better understanding of MOOC learning processes.

1.1. The Purpose of the Study

Recognizing the significance of this, the present study aims to adapt and validate the MOOC Engagement Scale (MES)
developed by Deng et al. (2020a) in Turkish. While Agir (2023) previously translated the MES into Turkish, the focus was
primarily on undergraduate students within an education faculty. However, considering the dynamic nature of MOOCs
and the diverse backgrounds of learners who seek to enhance their skills for future career development, it becomes
evident that learners' educational levels vary considerably. Thus, the current research aims to expand the scope of MES
applications by involving a more diverse sample, encompassing MOOC participants from secondary school students to

those with Ph.D. degrees.

This broader inclusivity is essential, as it enables the MES to be applicable and relevant across the entire academic
spectrum, rather than limiting its utility to a specific education level or field. Including such a varied participant base
ensures that the MES can accurately reflect the engagement levels of individuals, regardless of their academic standing.
By doing this, our study not only enriches the applicability of MES but also contributes significantly to the MOOC
literature on engagement, shedding light on further studies by identifying the dimensions of engagement. The present

research addressed the following two research questions:

1. Is the adapted version of the MES a reliable and valid instrument to measure Turkish learners’ engagement in

MOOCs?

2. Does gender influence the MES dimensions?

1.2. Related Works

There are various scales to measure students’ engagement in classes and learning activities. For example, most recently,
Kim and Song (2023) developed a scale to measure agentic engagement in self-paced MOOCs. They followed a three-
phase scale development process that included a Delphi study, exploratory structural equation modeling (ESEM), and
CFA with two different samples (N1 = 163 and N2 = 243). The resulting scale consisted of 7 items and three factors:
agentic support request, agentic learning strategy, and agentic learning construction. The study highlighted the distinct

characteristics of agentic engagement in MOOCs, emphasizing learners’ proactive role in shaping their learning paths.

Oz and Boyaci (2021) developed a scale to measure the role of student engagement in student outcomes in higher
education. They conducted EFA and CFA based on data collected from 618 and 406 university students, respectively.
They validated the engagement scale, which has 37 items and seven factors. In another study, Zhoc et al. (2019)
developed a scale to measure the engagement of higher education students. They conducted CFA based on data
collected from 560 higher education students. They validated the Higher Education Student Engagement Scale (HESES),
a 28-item scale with five factors. In a similar study, Siddigi et al. (2021) developed a scale to measure the engagement
of higher education students. They conducted EFA and CFA based on data collected from 400 and 150 higher education

students, respectively. They validated the Student Engagement Scale (SES), a 59-item instrument with six factors.

Lin and Huang (2018) developed a scale to measure college students’ course engagement. They conducted EFA and CFA
based on data collected from 543 and 893 college students, respectively. They validated the Student Course

Engagement Scale (SCES), a 20-item scale with five factors. More recently, Barghaus et al. (2021) developed a scale to
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measure kindergarten students’ course engagement. They conducted an EFA and a CFA based on data collected from
11,734 and 9,055 kindergarten students, respectively. They validated the Classroom Engagement Scale (CES), a 14-item

scale with two factors.

Lan and Hew (2018) developed a scale to measure the engagement and motivation of MOOC learners. They conducted
CFA based on data collected from 872 MOOC learners. They validated the MOOC Learner Engagement and Motivation
Scale, which has 11 items and three factors for each component (i.e., motivation and engagement). Finally, Kuo et al.
(2021) developed a scale to measure self-efficacy and learning engagement in MOOCs. They conducted CFA based on
data collected from 608 undergraduate students. They validated the Online Learning Engagement Scale (OLE), which

has 13 items and three factors (i.e., behavioral, cognitive, and emotional engagement).

Dixson (2015) developed the Online Student Engagement Scale (OSE) to measure multiple dimensions of engagement
in online learning environments. The scale was constructed through a rigorous, multi-phase process that included item
generation based on focus group input, pilot testing, and validation using behavioral data obtained from course
management systems. Confirmatory factor analysis (CFA) was conducted based on data collected from 251 online
learners to validate the factor structure of the scale. The final version of the OSE consists of 19 items across four factors:
skills, emotional engagement, participation/interaction, and performance. The study reported strong internal reliability
(o =.91) and significant correlations with application-based learning behaviors, providing both theoretical support and

behavioral evidence for the scale’s validity in measuring student engagement in online courses.

Sun and Rueda (2012) developed an engagement scale to examine the relationship between motivational and learning
variables and student engagement in distance education. The scale, adapted from Fredricks et al. (2004), aimed to
measure behavioral, emotional, and cognitive engagement. EFA was conducted based on data collected from 203
graduate students. The validated version of the scale consists of 15 items and three factors. The reliability coefficients
were reported as a = .88 for emotional engagement, a = .75 for cognitive engagement, and a = .63 for behavioral
engagement. Table 1 summarizes the previous studies on scale development for student engagement in courses and

learning activities.
Table 1

Prior Studies on Scale Development

Reference Scale Sample Method Results

Kim & Song (2023)  Agentic Engagement Scale (AES) N1=163 ESEM/ CFA 7-item/three factors
in MOOCs N2=243

0Oz & Boyaci (2021)  Engagement Scale N1=618 EFA/ CFA 37-item/seven factors

N2= 406

Barghaus et al. Classroom Engagement Scale N1= 11734 EFA/ CFA 14-item/two factors

(2021) (CES) N2= 9055

Kuo et al. (2021) Online Learning Engagement N= 608 CFA 13-item/three factors
Scale (OLE)

Siddiqi et al. Student Engagement Scale (SES) N1=400 EFA/ CFA 59-item/six factors

(2021). N2= 150

Lin & Huang Student Course Engagement N1=543 EFA/CFA 20-item/five factors

(2018). Scale (SCES) N2= 893

Lan and Hew MOOC Learner Engagement and N= 872 CFA Motivation component: 11-

(2018) Motivation Scale item/three factors

Engagement component: 11-
item/three factors
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Zhoc et al. (2019) Higher education student N= 560 CFA 28-item/five factors
engagement scale (HESES)
Dixson (2015) Online Student Engagement N =186 CFA + 19-item/four factors
Scale (OSE) Behavioral
validation
Sun & Rueda Online Learning Engagement N =203 EFA 15-item/three factors
(2012) Scale (OLE)

In addition to the individual studies summarized above, a recent systematic review by Wang et al. (2022) provided a
comprehensive synthesis of 30 empirical studies on learning engagement in MOOCs from 2015 to 2022. This review
identified three primary self-report instruments used to assess learner engagement in MOOCs: the Online Learning
Engagement Scale (OLE) (Sun & Rueda, 2012), the Online Student Engagement Questionnaire (OSE) (Dixson, 2015), and
the MOOC Engagement Scale (MES) (Deng et al., 2020a). These scales were compared in terms of dimensions
(behavioral, emotional, cognitive, and social engagement), item distribution, and scale specificity. The MES was noted
for being tailored explicitly to MOOC contexts and for encompassing all four engagement dimensions. In contrast, the
OLE and OSE were designed more broadly for online learning environments and featured different factor structures.
This review underscored the growing importance of multimodal and automatic analysis methods in engagement
measurement. It highlighted the need for more robust instruments capable of capturing the nuanced nature of learner

engagement in diverse MOOC settings.

2. Methodology

2.1. Sample and Procedure

This study employs a descriptive and cross-sectional design. The data were gathered using a convenience sampling
method from several MOOC courses, where participants aimed to improve their skills for their future career
development. The sample of the study included 258 Turkish participants (138 men, 53.5%, and 120 women, 46.5%) with
a mean age of 30.24 years (SD = 7.87, range: 17-49 years). The descriptive statistics for this sample are presented in

Table 2.
Table 2

Descriptive Statistics of the Participants

f %
Gender Female 120 46.5
Male 138 53.5
Education Level Secondary School 6 2.3
High School 76 29.5
Undergraduate 2 .8
Graduate 104 40.3
MSc 54 20.9
PhD 16 6.2
Learning Preferences Printed Materials 124 48.1
Internet Video 152 58.9
Online Course 76 29.5
Others a4 17.1
Are educational videos helpful for your learning experience? Extremely useful 150 58.1
Useful 104 40.3
Neutral 2 .8
Slightly useful 2 .8
Which MOOC providers did you use? Udemy 108 41.9
Khan Academy 76 29.2
Coursera 38 14.7
edX 34 13.2
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Udacity 12 4.7

Others 34 13.2
Did you receive a certificate for completing a MOOC? Yes 54 20.9

No 204 79.1

In addition to gender and age, participants varied in terms of educational background and learning preferences. Most
participants held a graduate degree (40.3%) or a master’s degree (20.9%), followed by those with a high school
education (29.5%). In comparison, a smaller proportion held a PhD (6.2%), a secondary school education (2.3%), or an
undergraduate-level education (0.8%). Regarding learning preferences, the majority reported using internet videos
(58.9%) and printed materials (48.1%), followed by online courses (29.5%) and other sources (17.1%). When asked about
the usefulness of educational videos, 58.1% found them extremely useful and 40.3% found them helpful, indicating a
strong positive perception. As for MOOC platforms, the most frequently used was Udemy (41.9%), followed by Khan
Academy (29.2%), Coursera (14.7%), edX (13.2%), and Udacity (4.7%). Lastly, 20.9% of the participants reported

receiving a certificate for completing a MOOC.

Informed consent was obtained before the data collection through Qualtrics. The participants were informed about the
purpose of the study and asked to reflect on any MOOCs they had enrolled in, indicating their level of agreement with

each statement.

2.2. Instruments

Personal Information Form

This form encompassed questions about the participants’ characteristics, such as gender, age, and educational level.
Additionally, the form included specific questions such as individual learning preferences and participants’ previous

experiences with MOOCs.
MOOC Engagement Scale (MES)

The MES is a self-report instrument developed and validated by Deng et al. (2020a) to measure learner engagement in
MOOCs. The MES has 12 items with four dimensions: “Behavioral engagement, cognitive engagement, emotional
engagement, and social engagement.” The items were rated on a six-point Likert-type scale from “strongly disagree (1)”
to “strongly agree (6).” The scores range from 12 to 72, and higher scores indicate a higher level of engagement.

Cronbach’s alpha values for the four dimensions range from .66 to .85 in the original scale.

2.3. Translation Procedure

Translation of the instrument was performed by following Merenda’s (2006) three basic steps. First, the scale items
were reviewed from etic and emic perspectives before translation. Second, two translators independently translated
the original questionnaire into Turkish. Next, another two translators performed a back-translation. The translators
were proficient in both languages, and the target language was their mother tongue. The back-translated and original
scales were compared, and the translators reached an agreement on a final Turkish version. The translated items were
independently reviewed by three specialists (i.e., one linguist and two psychometricians) for content validity. Specialists’
recommendations were considered in revising the items. Revised items commonly accepted by specialists are evaluated

to have adequate content validity.
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2.4. Data Analysis

In the study, descriptive statistics were utilized to characterize the sample population comprehensively. To ensure the
study's validity, a multi-faceted approach was adopted, focusing on construct, convergent, and discriminant validity.
The heart of the construct validity assessment was the Confirmatory Factor Analysis (CFA), which necessitated a
preliminary check on several assumptions, including the adequacy of the sample size, the normal distribution of the
data, and the presence of outliers. The appropriateness of the sample size was evaluated based on Hatcher's (1994)
recommendation of the 5:1 rule. This suggests that there should be five cases for each item, or more than 100 cases in
total, to run CFA effectively. For the 12 items in this study, 258 cases met this guideline. Normality test results indicated
that the skewness and kurtosis ranged within the threshold of +3; therefore, the data can be considered normally
distributed (see Table 3). Furthermore, the data were examined for outliers. Initially, every item was transformed into
standardized z-scores. According to Tabachnick and Fidell (2013), any value that exceeds an absolute value of 3.29 would
be considered an outlier. In line with this, two outliers were detected and subsequently removed from the dataset. The
reliability of the Turkish version of the MES scale was assessed using Cronbach’s alpha coefficient, ensuring the scale's
consistency and internal coherence of the items. In this research, a one-way Multivariate Analysis of Variance
(MANOVA) was utilized to investigate gender differences in the MES and its four dimensions: emotional, behavioral,
cognitive, and social engagement prior to analysis, it was crucial to ensure that the data met the necessary assumptions
for MANOVA, including checks for the normality and homogeneity of variance across compared groups. The data
successfully met these assumptions without any violations. All detailed statistical analyses were conducted using IBM

SPSS 28 and IBM AMOS 20.

3. Results

3.1. Internal Consistency

Cronbach’s alpha coefficients of the dimensions were calculated to assess the instrument’s reliability, which ranged
between .68 and .90. As suggested by Field (2009) and Kline (1999), the rule for adequate reliable coefficients is set
above .70. Nevertheless, Nunnally (1967) initially suggested that a reliability coefficient of .60 was acceptable. However,
this standard was subsequently raised to 0.70 in Nunnally's (1978) later study. Other researchers, including Kalayci
(2008), Akgiil and Cevik (2003), and Ozdamar (1997), have suggested that coefficients falling between 0.60 and 0.80 can
be considered "somewhat reliable." Furthermore, both Peterson (1994) and Cortina (1993) noted that the number of
items can influence the Cronbach's alpha coefficients, where fewer items can result in lower reliability. Therefore, it can

be inferred that the subscales demonstrate acceptable internal consistency.
Table 3

Descriptive Statistics and Reliability

Factors X D Skewness Kurtosis Cronbach
(SE=.152) (SE=.302) Alpha
Behavioral 3.69 .87 -.34 -37 .75
Cognitive 3.83 .76 -.90 2.00 .68
Emotional 4.15 .76 -.92 .81 .90
Social 2.84 .95 14 -.67 .75
Note. *p <.05
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3.2. Discriminant and Convergent Validity

The average variance extracted (AVE) and composite reliability (CR) are used to check convergent validity. Fornell and
Larcker (1981) recommended threshold values of .70 and .50 for the CR and AVE, respectively. The results indicated that
each dimension was significantly correlated with the others (p < .01). The square roots of the AVE values were greater
than the cross-correlations and above .50, suggesting that discriminant validity was supported (Fornell & Larcker, 1981).

Table 4 indicates the correlation matrix along with discriminant and convergent validity coefficients.
Table 4

Convergent and Discriminant Validity

Nunnzﬁg of L CR AVE Emotional Behavioral Cognitive Social
Emotional 3 .85-.93 .90 .75 (-87)
Behavioral 3 68 -.85 .79 .56 57** (.75)
Cognitive 3 .65-.79 75 50 .56** A9** (.71)
Social 3 49— .84 77 54 .26%* A5** 24%* (.73)

Note. *p <.05 L: Factor Loadings, AVE: Average Variance Extracted, CR: Composite Reliability. The values in parentheses are the square roots of AVE
3.3. Construct Validity

Confirmatory factor analysis (CFA) was performed using SPSS-AMOS to test how well the four-factor structure fits the
data. Because some indices showed a poor-fitting model, modification indices were examined. As seen in Figure 1, three
error covariances (g2-€3, €4.6¢, and €s.€¢) exhibited high relative values and were thus permitted to covary within the
model. Three experts from Computer Education and Instructional Technology reviewed the pertinent items to

determine whether to allow covarying. The experts agreed to this due to the evident relation between each item pair.

Figure 1

The Measurement Model
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The results suggested an adequate model fit in the second run of CFA. The model's fit indices were listed as: CFl = .93,
NFI =.90, NNFI = .90, IFI =.93, GFl =.91, SRMR =.05, RMR =.06, and RMSEA = .09. Chi-square value was found significant
X2 (45, n = 256) = 141.86, p = .00. Owing to its sensitivity to sample size, as highlighted by Tabachnick & Fidell (2007), it
is essential to consider alternative fit indices. The x2/df ratio was measured at 3.15, indicating a moderate model fit, as
it is below the thresholds of 3.0 or 5.0 (Hu & Bentler, 1999). CFI, NFI, IFl, GFI, NNFI results, which ranged between .90
and .95, also signaled a moderate fit to the model (Tabachnick & Fidell, 2013; Joreskog & Sérbom, 1993; Kline, 2011).
Furthermore, RMR and SRMR, both fluctuating between .05 and .08, showed a moderate fit (Browne & Cudeck, 1993;
Hu & Bentler, 1999). The RMSEA value ranging from .8 to .10 suggests a moderate fit as well (Browne & Cudeck, 1993;
Kline, 2015). Table 5 presents the chosen fit indices for this study, along with their respective references, which are also

annotated within the table.
Table 5

The Model Fit Indices Used for Confirmatory Factor Analysis

Acceptable Fit

Model Fit Moderate Fit Good Fit Sam.plg Decision References
Index Statistics

NNFI (TLI) .95-.97 .97-1.00 .90 Moderate 1,2,5,7
CFI .90-.95 .95-1.00 .92 Moderate 1,2,4,5,8,
GFI .90-.95 .95-1.00 91 Moderate 6,4,8
SRMR .05-.08 <.05 .05 Moderate 3,4

RMR .05-.08 <.05 .05 Moderate 3,4
RMSEA .05-.08 <.05 .093 Moderate 3,6,8

Note. ‘Tabachnick and Fidell (2013), 2J6reskog and Sérbom (1993), 3Browne and Cudeck (1993), *Hu and Bentler (1999), °Kline (2011), ®Hooper,
Coughlan, and Mullen (2008), "Thompson (2008), Hair et al. (2010)

Considering all fit indices together, the results reported in this study—most of which fall between the acceptable and
ideal thresholds—indicate a moderate model fit. Specifically, values between .90 and .95 for CFI, NFI, IFI, GFI, and NNFI
are commonly interpreted as an acceptable yet not excellent fit (Hu & Bentler, 1999; Kline, 2011), and RMSEA values
approaching .08 to .10 typically reflect a moderate level of fit (Browne & Cudeck, 1993). Therefore, based on these

established cut-off criteria, the model in the second CFA run can be classified as demonstrating a moderate overall fit.

3.4. Gender Differences

A one-way MANOVA was conducted to determine whether there was a significant difference in learner engagement
between males and females. The results indicated that there is a statistically significant difference in MOOC engagement
between genders, F(4, 253) = 2324.441, p = .001; Wilk's A = .026, partial n2 = .974, power = .10. Furthermore, there
were significant differences in the behavioral factor, F(1) = 31577.718, p < .001, partial n2 = .948, cognitive factor, F(1)
=33971.537, p <.001, partial n2 =.962, emotional factor, F(1) = 39230.525, p < .001, partial n2 = .963, and social factor,
F(1) = 18716.186, p < .01, partial n2 = .900 between genders, where males scored higher than females.

4. Discussion

In the present study, our primary objective was to translate and adapt the MES—MOOC Engagement Scale (Deng et al.,
2020a) into Turkish and then investigate whether MOOC engagement differs based on gender. Specific steps were taken
to adapt the scale, ensuring a valid and reliable measurement instrument (Merenda, 2006; Karaguven, 2012). Initially,
translations from English to Turkish and back-translation were made. Following this, the translated scale was reviewed

by the experts for content validity. Once these steps were completed, EFA was run to determine the structure of the
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measurement tool. In addition, discriminant and convergent validity were assessed to support the obtained factor
structure. Then, confirmation factor analysis was performed to supply evidence for the four-dimensional structure of
the MES. As a final step, Cronbach’s alpha coefficients of each factor were calculated to ascertain the reliability of the

scale. To identify gender differences in MOOC engagement, a one-way MANOVA was employed.

The CFA results revealed a moderate fit for the four-structure model of the MES, as indicated by the following fit indices:
x2/df, GFIl, NFI, IFl, TLI, CFl, SRMR, and RMSEA. According to Hair et al. (2014), adequate reliability coefficients were
obtained in the range of .68 to .90, which is consistent with the original scale. Consequently, the present study proposed
the same structure model as the original scale, namely, the MES, which had a four-factor structure with 12 items as
follows: (1) behavioral engagement (3 items), (2) cognitive engagement (3 items), (3) emotional engagement (3 items),

and (4) social engagement (3 items).

Our study also aimed to investigate gender differences in learner engagement. The results indicated that males had
higher scores compared to females in all engagement dimensions of the MES, namely, behavioral, cognitive, emotional,
and social. The findings of the present study were consistent with those of some previous studies, which found that
males’ engagement levels scored significantly higher than those of females in MOOCs (Deng et al., 2020b; Williams,
2018). Nevertheless, various studies have reported that female learners tend to score higher on engagement than male
learners in traditional learning environments (Lietaert et al., 2015; Wang et al., 2011). One reason that accounts for this
gender difference is the greater tendency of males to use technological tools, such as computers, mobile devices, and
the Internet, in most regions of the world, notably in developing countries (Kennedy et al., 2003; Antonio et al., 2014).
Moreover, research has shown that males may exhibit higher self-confidence and autonomy in technology-mediated
learning environments, which could lead to increased participation and engagement in MOOCs (Venkatesh & Morris,
2000; Ong & Lai, 2006). Furthermore, sociocultural norms and gendered expectations surrounding technology use may
exacerbate these differences, particularly in online contexts that necessitate self-regulated learning skills (Zhang et al.,
2020). In recent years, a growing body of research has focused on promoting gender equity in the field of information
technology and online learning. Scholars have emphasized the importance of inclusive instructional design, digital
literacy training for underrepresented groups, and policy interventions to reduce gendered barriers in technology-
mediated education (Cohoon & Aspray, 2006; UNESCO, 2020; Stoet & Geary, 2018). In this context, international
initiatives such as the COST Action 19122 — EUGAIN (European Network For Gender Balance in Informatics) have also
been actively working to promote gender equity in computing and related fields through research, policy dialogue, and

educational reform (EUGAIN, 2023).

5. Conclusion & Implications

The culture- and context-specific features of each nation necessitate the use and adaptation of valid and reliable
instruments or scales. Therefore, in educational research, adaptation studies are significantly valued due to their
contributions to further studies. However, procedures such as translation, adaptation, and validation require time, and
meticulous planning and methodological design are necessary. In the Turkish educational context, Agir (2023) previously
developed an adapted version of the MES scale to measure the MOOC engagement level of undergraduate students
within the Faculty of Education. However, considering the dynamic nature of MOOCs and the diverse educational
backgrounds of learners who seek to enhance their skills for future career progression, it becomes apparent that

educational levels among learners vary significantly. Consequently, we decided to adapt the MES to broaden its scope
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of application. This scale is unique in that it focuses on a more diverse range of Turkish learners, including MOOC
participants from secondary school students to those with Ph.D. degrees. Based on the results of the current studyj, it is

possible to claim that the Turkish version of the MES is acceptable and in harmony with the Australian version.

Over the last decade, MOOCs have gained increasing popularity, with this trend accelerating during the coronavirus
pandemic. However, it is essential to emphasize that learner engagement is a crucial element in achieving success in
the learning process. Numerous instruments exist for measuring learner engagement in the traditional learning
environment, while only one instrument has been developed specifically for MOOCs (Lan & Hew, 2018). Hence, this
adapted scale will make a significant contribution to the literature by providing a valid and reliable measurement. The
present research provided preliminary evidence for the adaptation and validation of the Turkish version of the MES.
The findings revealed that the MES proposed a four-factor structure model with 12 items, as in the original scale (see
Table Al in Appendix A). As we also discussed in the previous sections, there has been a substantial increase in the
number of MOOC learners; however, a low completion rate has emerged as a significant challenge (Eriksson et al., 2017;
Goopio & Cheung, 2021). One of the key factors affecting this rate is engagement, which also has a close connection to
learning outcomes (Barba et al., 2016; Kuo et al., 2021). Considering all these issues, the availability of the Turkish
adaptation of the scale is significant since it enriches the relevant research on the concept of engagement and its role
in online educational settings. Moreover, as Karagliven (2012) stated, research into adaptation studies is gaining
substantial attention within the educational field, as it offers a solid foundation for gathering reliable and valid data for

emerging investigations.

In light of these findings, educators, instructional designers, and policymakers may benefit from utilizing the Turkish
version of the MES to evaluate and enhance learner engagement in MOOCs and other online learning environments.
The scale can serve as a valuable tool to identify learners with lower engagement levels and develop strategies to
improve their participation and retention. In addition, institutions offering MOOCs may use this instrument to inform
course design, strengthen learner support systems, and make content more responsive to learners' engagement needs.
These practical implications underscore the broader value of the adapted scale and its potential to contribute to

enhancing online education practices in Tirkiye.

5.1. Future Research and Limitations

Despite the promising validity and reliability of the MES in Turkish, our research has certain limitations. First, the
adapted MES scale proposed a four-factor structure, with each factor comprising three items per engagement
component, which may have compromised the factor structure of the instrument. However, the original scale was
designed in this way, so we could not modify the structure of the adapted scale. In future studies, a scale with more

items could be adapted to achieve a higher factor structure and reliability.

In terms of data collection, a convenience sampling method was employed, which introduced sampling bias, thereby
negatively affecting the generalizability of the results. Specifically, the sample consisted of Turkish adult learners with
varying educational backgrounds. Therefore, caution should be exercised when attempting to generalize the results to
the broader adult learner population in Tirkiye. Future studies are encouraged to use larger and more diverse samples,
ideally selected through systematic methods such as stratified sampling, to represent the target population better and

enhance the validity of the results.
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Another limitation of the study was that, although content and construct validity were checked, criterion-based validity
could not be assessed due to the absence of a Turkish MOOC engagement scale that could be used as a criterion. To
eliminate this limitation, additional research could be conducted to examine the criterion-based validity of the present
study. Furthermore, the study could be replicated in different contexts to evaluate the factor structure and
psychometric properties of the instrument, as well as to obtain further evidence of its validity and reliability. Although
the adapted MES retained the original four-factor model with three items per factor, this minimal item structure may
have limited the scale’s factorial validity in the Turkish context. Future research should consider applying the scale to
broader and more heterogeneous samples, and if necessary, revising or expanding the number of items per factor to

enhance its psychometric strength and ensure a more robust factor structure.

One additional limitation of the study was that it only targeted gender differences in MOOC engagement due to
practicality and time constraints. The role of other variables, such as psychological conditions, socioeconomic status,
educational background, study habits, self-efficacy beliefs, and general attitudes toward learning, can be investigated
in further research. Last, this study focuses on the narrower question of gender differences in learner engagement in
MOOCs. We suggest that further studies be conducted to elucidate the factors that account for gender differences in
online learning environments. To this end, qualitative studies could be conducted to gain a deeper understanding of

learners' engagement levels and their decision-making processes.
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Appendix A

Table Al.

The MES Items

Original Items

Turkish Items

Behavioral Engagement

Davranigsal Katilim

| set aside a regular time each week to work on the MOOC.
| took notes while studying the MOOC.

| revisited my notes when preparing for MOOC assessment

tasks.

Her hafta KACD’de galismak icin diizenli zaman ayirdim.
KACD'de galisiyorken notlar aldim.
KACD'de degerlendirme gorevlerine hazirlanirken notlarimi

tekrar gozden gegirdim.

Cognitive Engagement

Bilissel Katilim

| often searched for further information when | encountered
something in the MOOC that puzzled me.

When | had trouble understanding a concept or an example, |
went over it again until | understood it.

If | watched a video lecture that | did not understand at first, |

would watch it again to make sure | understood the content.

KACD'de kafami karistiran bir seyle karsilashgimda daha fazla
bilgi icin sik sik arastirma yaptim.

Bir kavram ya da 6rnegi anlamakta zorluk yasadigimda,
anlayana kadar onu tekrar gézden gegirdim.

ilk seferde anlamadigim bir ders videosu izledigimde, igerigi

anladigima emin olmak i¢in onu tekrar izledim.

Emotional Engagement

Duygusal Katihm

| was inspired to expand my knowledge in the MOOC.
| found the MOOC interesting.
| enjoyed watching video lectures in the MOOC.

KACD'de bilgimi artirmak bana ilham verdi.
KACD'yi ilgi ¢ekici buldum.
KACD’de ders videolarini izlerken keyif aldim.

Social Engagement

Sosyal Katilim

| often responded to other learners’ questions.

| contributed regularly to course discussions.

I shared learning materials (e.g., notes, multimedia, links) with

other classmates in the MOOC.

Diger 6grencilerin sorularina siklikla cevap verdim.
Derste gegen tartismalara diizenli olarak katki sagladim.
Ogrenme materyallerini (video, resim, ders notlari gibi)
KACD'deki diger sinif arkadaslarimla paylastim.

264



	1. Introduction
	1.1. The Purpose of the Study
	1.2. Related Works

	2. Methodology
	2.1. Sample and Procedure
	2.2. Instruments
	2.3. Translation Procedure
	2.4. Data Analysis

	3. Results
	3.1. Internal Consistency
	3.2. Discriminant and Convergent Validity
	3.3. Construct Validity
	3.4. Gender Differences

	4. Discussion
	5. Conclusion & Implications
	5.1. Future Research and Limitations

	Conflicts of interest/Competing interests
	Ethics Approval
	Authors’ contributions
	Consent to participate
	Data availability and sharing policy
	Funding
	References

