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ABSTRACT

Aim/Purpose This study investigates the impact of the relationship between social/emotional,
cognitive, and behavioral engagements on developing preservice teachers’ digital
competencies. The social/emotional engagement can be illustrated with actions
associated with learning, such as excitement, interest, and motivation. Cognitive
engagement is the active process of learning and is the most essential form of
learning. Finally, behavioral engagement is the physical behavior associated with
doing the work and following the rules.

Background Teachers’ digital competencies are essential in creating an active e-learning envi-
ronment that ensures students’ engagements and reduces learners’ sense of iso-
lation. Due to the lockdown of COVID-19 in March 2020, schools and univer-
sities shifted toward e-learning, where higher education in the United Arab
Emirates (UAE) experienced a digital transformation. Many questions have
been raised about life after COVID-19, competencies needed for the new de-
mands of jobs that do not yet exist, social/emotional development of students,
and their engagements in online classes.

Methodology An explanatory sequential mixed-method approach was utilized, using a quanti-
tative data method followed by a qualitative data method. An online survey was
used to collect the quantitative data from participants. The convenient research
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population is female preservice teachers who are considered learners enrolled in
semesters 3-8 and learning online. Focus group discussions were used to collect
the qualitative data from selected participants.

The findings of the study contribute toward a deeper understanding of the rela-
tionship between social/emotional, cognitive, and behavioral engagements and
their positive impact on developing learners’ digital competencies. The results
can be leveraged during or after the pandemic to design strategies and pedagog-
ies that enhance learners’ engagements and develop their digital competencies
based on the conceptual framework of the study.

The study’s results reveal a significant positive correlation between social/emo-
tional, cognitive, and behavioral engagements that lead to the development of
preservice teachers’ digital competency. The relationship between social/emo-
tional and cognitive engagements is stronger than between cognitive and behav-
ioral engagements, while the relationship between social/emotional and behav-
ioral engagements is balanced.

Instructors need to consider students’ well-being and avoid the sense of isola-
tion among students through designing strategies and pedagogies using the
framework of the study that enhance learners’ engagements. More focus is
needed on training instructors and educators in using different interactive appli-
cations that enhance learners’ and educators’ digital competency.

The findings provide theoretical evidence of the impact of the relationship be-
tween social/emotional, cognitive, and behavioral engagements on developing
learners’ digital competencies. However, this study was conducted in an eatly
childhood education program in higher education where all the participants
were females. It is highly recommended that future research repeats the study
with male and female participants, as well as implement the study with different
age groups from k-12 students.

This research highlights the importance of considering the social/emotional,
cognitive, and behavioral engagements in developing learners’ digital competen-
cies. It is interestingly important to reinforce the teaching, cognitive and social
presence among all instructors and teachers due to the positive impact on stu-
dents’ online learning,

Future research on measuring the impact of transforming students’ design
thinking mindset after using interactive technology is recommended. In addi-
tion, it is highly recommended to consider measuring how the students’ learning
is influenced by the teaching presence of their instructors. Also, it is recom-
mended that future research considers measuring the instructors’ digital compe-
tencies and their impact on planning instructional activities.

Keywords social/emotional engagement, cognitive engagement, behavioral engagement,
digital competency
INTRODUCTION

Educational reform in the United Arab Emirates (UAE) became one of the main goals of the coun-
try’s National Agenda to shift the focus from dependence on oil to a knowledge-based economy
(UAE Vision 2021, 2009). It was stated in the UAE’s 2030 agenda that having a higher percentage of
high-quality teachers is one of the key performance indicators for sustainable development (UAE
National Committee on SDGs, 2017). Due to the lockdown of COVID-19 in March 2020, schools
and universities shifted toward e-learning, where adjustments to the annual plans were implemented.
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Many questions have been raised about life after COVID-19, competencies needed for the new de-
mands of jobs that do not yet exist, social/emotional development of students, and students” engage-
ments in online classes.

As per the World Education Forum (WEF) report (Schwab & Zahidi, 2020), the digital competencies
among the population in the UAE was rated as average (71.7%) in 2019-2020. In response to the
COVID-19 lockdown, around 89.6% of work provided opportunities to work remotely. In the WEF
reportt, the current skills in focus as identified by companies surveyed in the UAE are active learning
and learning strategies, leadership and social influence, analytical thinking and innovation, quality
control and safety awareness, complex problem-solving, critical thinking and analysis, management of
personnel, creativity, originality, and initiative, technology use, monitoring and control, and service
otientation. The Organization for Economic Cooperation and Development (OECD) Learning
Compass 2030 report mentioned three main categories of skills that will be involved in the OECD
Future of Education and Skills 2030 project: cognitive and meta-cognitive, social and emotional, and
practical and physical. Cognitive and metacognitive skills include critical thinking, creative thinking,
learning-to-learn, and self-regulation. Social and emotional skills include empathy, self-efficacy, re-
sponsibility, and collaboration. Practical and physical skills include using new information and com-
munication technology devices (OECD, 2020).

Students’ engagement is set as a problem in e-learning and needs to be facilitated in three main ways:
interacting with content, interaction among students themselves, and interaction with the instructor,
where it has been evident historically that there is too much dependence on learner-content interac-
tion alone. Also, Borup et al. (2020) highlighted that universities usually have less focus on students’
behavioral and affective engagements and a high focus on cognitive engagement. Students’ behav-
ioral engagement can be enhanced synchronously and asynchronously. The enhancement of behav-
ioral and affective engagements in synchronous learning is done through being present, using humor,
visiting breakout rooms/groups, being involved in students’ chats, and using polls/whiteboards. In
asynchronous learning, the enhancement of affective and behavioral engagements is done through
regular announcements, video recordings, being proactive and reaching out to students, responding
to students promptly, providing timely feedback, and being present in discussion forums.

The study aims to investigate the impact of the relationships between preservice teachers’ so-
cial/emotional, cognitive, and behavioral engagements on the development of their digital competen-
cies” development in online learning at a federal university in the UAE. This has been a female uni-
versity for Emirati women for the first ten years. In 2008, the university started the enrollment pro-
cess for males, where 200 young men joined the university. The university has two campuses in Du-
bai and Abu Dhabi emirates, with segregation of female and male students on each campus. This
study included students in the early childhood education program at the university. All enrolled stu-
dents in this program are female students. They are taking educational courses, where each course is
covered in one semester. The sample of the study included preservice teachers as learners who are
enrolled in the STEM and practicum courses.

The study has one main question with two sub-questions as follows: To what extent do the cognitive,
social/emotional, and behavioral engagements impact preservice teachers’ digital competencies?

1.What is the relationship between cognitive, social/emotional, and behavioral engagement on pre-
service teachers’ digital competencies?

2.What are preservice teachers’ perceptions of the development of their digital competencies in
online learning?

According to the research questions, the following hypotheses were proposed:
Hi: There is a positive linear relationship between the variables (o # 1).

Ho: There was no linear relationship between the variables (o = 0).
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The paper is structured as follows, it begins with an introduction, a section which was presented
above. This is followed by a presentation of the literature review and conceptual framework guiding
the study. Methodology sections follow thereafter and are followed by findings and discussion. The
paper ends with a succinct conclusion and recommendations.

LITERATURE

LEARNERS’ ENGAGEMENT

The term “student engagement” is widely used in research which is correlated to students’ achieve-
ments (Hughes et al., 2008; Kuh et al., 2007; Skinner et al., 1990; Trowler, 2010). Students’ engage-
ment in this course is referred to as “academic engagement,” which is considered to be the energy
exerted toward productive involvement with the course activities (Ben-Eliyahu et al., 2018; Halver-
son & Graham, 2019). Many factors facilitate and affect students’ academic engagement: learner
characteristics, personal environment, and course environment. The learner characteristics and per-
sonal environment are out of the teachers’ control; however, teachers might have some control over
the course environment (Borup et al., 2020). Despite the influence of learners’ personal environment
on their learning, more focus on Moore’s (1989) types of interactions (student-content, student-
teacher, and student-student) took place. After paying attention to student-student interaction and
collaboration in online learning, the Community of Inquiry (Col) framework was introduced (Garri-
son et al., 2000). The Col framework has a significant positive impact on students within online
learning. However, it has been criticized for being efficient in online learning only and not for the
blended learning approach (Archer, 2010). The ACE framework is considered to be an effective
framework that explains the role and interaction of relationships and personal communities in online
and blended learning (Borup et al., 2020). Accordingly, the Academic Communities of Engagement
(ACE) framework was introduced and used for this study.

In the ACE framework, teachers’ role is set to be engagement indicators, whereas they act as facilita-
tors who influence learners’ engagements (Skinner et al., 2008). Borup et al. (2020) stated that the
ACE framework includes three main indicators of students’ engagement (affective, behavioral, and
cognitive) that lead to the desired outcomes. In addition, the World Bank Group (2016) identified the
types of engagements needed (cognitive, social and behavioral, and technical) and the implication to
digital transformation on education and training systems.

Social| emotional engagement (Affective) is the emotional energy associated with learning, such as excite-
ment, interest, and motivation. The teacher’s role is to support students for affective engagement by
sharing their passion for the topic, learning students’ names, knowing them personally, sharing per-
sonal stories, and encouraging students. In addition, teachers have to find ways to communicate with
students and attract their attention to the topics being taught through discussion boards, announce-
ments, and emails (Broup et al., 2020). Students who do not receive adequate communication can
feel isolated and disconnected from the course (Symeonides & Childs, 2015). The teachers’ social
presence in online learning is important to reduce the sense of isolation. However, it is not sufficient
alone (Garrison et al., 2000) as the value and care teachers invest in students are important (Repetto
et al,, 2010). Furthermore, the ability to provide students with flexibility over facilitating meaningful
collaboration in online learning can be another reason for students’ sense of isolation (Gartison,
2009; Gill et al., 2015). Collaboration is considered to be within the affective domain; however, it is
also correlated with the cognitive domain. In collaborating, students work together to co-construct
knowledge or create a product that could not be created individually (Borup et al., 2020). Lee and
Koszalka (2016) emphasized that by establishing a social/emotional learning environment, the in-
structor was able to promote different cognitive engagement tasks for learners. Wood et al. (2018)
described the important relationship between cognitive and social/emotional engagement in stu-
dents’ online learning.
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Cognitive engagement is the mental ability of students that is directed towards productive involvement in
learning activities such as attention, focus, questioning, thinking critically, and problem-solving. For
cognitive engagement, teachers can provide appropriate scaffolding, use effective media, apps, and
teaching resources, ask open-ended engaging questions that enhance students’ curiosity, and raise ex-
pectations about students’ engagement in discussions (Borup et al., 2020). Anderson et al. (2001)
mentioned some identified indicators of instruction such as presenting content, asking questions,
summarizing information, confirming understanding, providing constructive feedback, diagnosing
misconceptions, and providing resources. Students need to be provided with constructive feedback
that helps them understand their weaknesses and strengths and improve their work. The feedback is
powerful when it is provided to students promptly (Borup et al., 2020; ElSayary, 2020). Previous
studies emphasized that enhancing students’ cognitive engagement using the same tasks can lead to a
high level of social/emotional and behavioral engagement (Shukor et al., 2015) and enables students
to reach a higher order of thinking and a high degree of self-regulation (Nazamud-din et al., 2020).
Some of the tasks mentioned in this regard are the use of project-based, problem-based, theme-
based, experiential, and discovery learning approaches to foster students’ cognitive engagement (Lau
et al., 2019; Salam et al., 2016). In addition, cognitive engagement also affects behavioral engagement
(Borup et al,, 2020). For instance, troubleshooting and orienting is to give proper instructions to stu-
dents as part of the technological support; this is considered to be below the cognitive engagement.
However, it also has an impact on behavioral engagement and is considered to be correlated to it
(Anderson et al., 2001).

Finally, bebavioral engagement is the physical behavior associated with completing the course require-
ments, such as attendance and submitting tasks. Teachers can facilitate students’ behavioral engage-
ment by following up on students, monitoring who missed the class, announcements, and reminders
about due dates, and reaching out to help students who do not submit their assignments on time
(ElSayary, 2021). In addition, there are other support elements that are aligned with this type of en-
gagement and help students to be fully engaged: troubleshooting and orienting, organizing and man-
aging, and monitoring progress (Borup et al., 2020). Supporting students with troubleshooting and
orienting helps them to access the portal more comfortably and understand the expectations and
procedures. It is interesting to note that putting students in groups, either synchronous or asynchro-
nous, to complete specific tasks can enhance behavioral engagement. Furthermore, some students
underestimate the time and effort required to complete their tasks and need some support (McClen-
don et al., 2017). Time management and prioritizing tasks are critical and are factors that cause suc-
cess in behavioral engagement (Hendrix & Degner, 2016; Michinov et al., 2011; Repetto et al., 2010),
where there are countless distractions such as social media (Cho & Littenberg-Tobias, 2016). An-
other important aspect was highlighted by Machado et al. (2016) that technological applications sup-
port innovative changes in education and promote students’ behavioral engagement and meeting of
their diverse needs. On the other side, the results of a study by Jamaludin and Osman (2014) empha-
sized that students’ social/emotional engagement has improved when behavioral engagement occurs
through participating in class, applying what they have learned, and using technological applications
effectively.

In conclusion, there are some challenges facing learners within the three types of engagements (so-
cial/emotional, cognitive, and behavioral) in an online course due to the lack of support from the
teachers (Borup et al., 2020). A study by Nazamud-din et al. (2020) mentioned that the correlation
between cognitive and behavioral engagements is weaker than the correlation between social/emo-
tional and cognitive engagements. Another study stated that students have little or no interactions
with online peers and limited access to the online instructor who is not regulatly present to monitor
and initiate students’ interactions (Oviatt et al., 2018). There should be efforts made by teachers (fa-
cilitators) to motivate students, provide time management strategies, and support students to keep
them on track (ASU Online, 2017). Li et al. (2021) reported that students who receive higher levels of
support also have high social/emotional and cognitive engagement. Another challenge that needs at-
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tention is the need to develop different interactive strategies in online and blended programs for stu-
dents to promote their behavioral engagement (Borup et al., 2020). In addition, a study by Fisher et
al. (2017) reported that students in blended learning were more highly engaged in learning than stu-
dents who only participated in the course online only.

LEARNERS’ COMPETENCY

In the last two decades, the term competency has gained special importance in the field of education
(Mirete et al., 2020). Garcia-Sanz and Morillas (2011) defined competency as the ability to select and
mobilize knowledge, skills, and attitudes to respond successfully to a given professional situation.
Competency is also defined as cognitive, affective, socio-emotional, and physical capacities in an inte-
grated manner that allows students to act effectively (Perronoud, 2004). Sampson (1998) differenti-
ated between the two terms competence and competency, where competence refers to the capability
of learners to carry out a specific task. It is skill-based and used to assess the standard of performance
that a learner shows. The characteristics of competence include skills such as communication, collab-
oration, leadership, critical thinking, creativity, and innovation. On the other hand, Sampson (1998)
stated that competency focuses on learners’ performance that they showcase when completing a spe-
cific task. It is behavior-based and used to assess the behavior in which the standard has been
achieved. The characteristics of competency include learners’ behavioral attributes such as confi-
dence, determination, motivation, or engagement.

Digital competency can be defined as the ability to technically use digital technologies to work, study,
communicate, collaborate, and critically evaluate to participate and commit to the digital culture
(Ilomaki et al., 2016). Digital competencies underpin the basic skills in Information and Communica-
tion Technology (ICT) that include using computers to retrieve, assess, store, produce, present, ex-
change information, and communicate and collaborate via the Internet (Perez & Delgado, 2012). It is
the efficient and effective use of technological resources to create an active learning environment
where students are highly engaged in the learning processes (Mirete et al., 2020). In an educational
context, digital competency is related to the transfer of information and the creation of innovative
ideas (Ordonez-Olmedo et al., 2021). There has been limited empirical information on how digital
competency empowers students to cope with challenges in online learning (Cao et al., 2020; Hasan &
Bao, 2020). Even though the digitally competent learners may have the potential to perform produc-
tively and responsibly in online learning, they may not have adequate motivation for full engagement
when perceiving little support and help from others (Chen & Jang, 2010; Vanslambrouck et al.,
2018). Therefore, the study secks to investigate the relationship between the social/emotional, cogni-
tive, and behavioral engagements in developing learners’ digital competencies.

The International Society for Technology in Education (ISTE) standards provide the competencies
for learning, teaching, and leading in the digital age (ISTE, 2021). The ISTE standards are developed
for different groups of participants such as educators, educational leaders, teachers, learners, coaches,
and computational thinking. The ISTE standards for learners are used as a reference in this study
that includes the empowered learner, digital citizen, knowledge constructor, innovative designer,
computational thinker, creative communicator, and global collaborator. In order to achieve the digital
competency through the lens of the three types of engagements (social/emotional, cognitive, and be-
havioral), it was difficult to use the ISTE standards as they are, as the skills within the standards are
overlapped with the types of engagements. Based on the above literature, the learners’ survey was
created according to the three types of engagements, and the skills within ISTE standards were recat-
egorized and renamed. For instance, the social/emotional engagement included digital citizenship
and communication and collaboration. The cognitive engagement included critical thinking, problem-
solving, decision making, and research and information fluency. Finally, the behavioral engagement
included creativity and innovation and technology operations and concepts. It has been demon-
strated that the development of digital competencies enables students to solve complex problems.
However, it became essential to facilitate learning for learners in order to manage knowledge that can
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be transferred into a new situation through being competent, skilled, creative, critical thinkers, and
problem solvers (Burgos-Vileda et al., 2021). According to UNESCO, a low level of digital literacy
among teachers, students, and families is demonstrated (Cortes et al., 2020). In addition, there is still
a gap in Internet access, skills, and the use of digital tools that facilitate learning (Contreras, 2020).

CONCEPTUAL FRAMEWORK

In 1954, Gordon Allport stated that social psychology understands and explains how people’s
thoughts, feelings, and behaviors are influenced by the actual, imagined, or presence of other individ-
uals (Thompson & Schonthal, 2020). Building on Vygotsky’s (1978) zone of proximal development,
the ACE framework describes how students’ affective, cognitive and behavioral engagements in-
crease when supported by others. Based on the above literature, Figure 1 below shows the concep-
tual framework of the study where the development of students’ digital competencies occurs through
the relationship between cognitive, social-emotional, and behavioral engagements. Students develop
certain skills within each type of engagement in online and blended learning approaches, leading to
the development of digital competencies.

Social and emotional skills
*  Empathy

Self-efficacy

Responsibility

collaboration

ﬁ Social/Emotional

Engagement

Digital
Competencies

Cognitive Behavioral
Engagement Engagement

Cognitive & metacognitive Practical and physical

~ skills (Digital) skills
Critical thinking +  Using new information

Creatl.ve thinking Communication technology devices
Learning to learn

Self-regulation

Figure 1: Digital Competencies Framework

METHODOLOGY

The study sought to investigate the impact of the relationship between preservice teachers’ cognitive,
social/emotional, and behavioral engagements to enhance their digital competencies. The study em-
ploys an explanatory sequential mixed-method approach to extend the breadth and depth of the dif-
ferent inquiry methods. It is based on the philosophy of pragmatism that suggests collecting multiple
data (qualitative and quantitative) allows for the integration of the results. The study’s rationale is to
seek the discovery of new perspectives and the recasting of questions or results from one method
with results of the other method. Figure 2 shows the sequence of the explanatory mixed-method ap-
proach.
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Phase 2: Focus
Phase 1: Survey Group Discussion
. QUAN AL
S Follow ) T Data
Descriptive statistics up with 7 open-ended Interpretation
Pearson Correlation 4 Questions data

Factor Analysis collection and analysis

Figure 2: The explanatory sequential mixed-method used in the study

PARTICIPANTS

The participants of the study are preservice teachers in early childhood education study programs in
Dubai and Abu Dhabi. The number of students enrolled in semesters 3-8 is 120 students; the tar-
geted sample was 80 preservice teachers, and the final sample selected was n=09. All the participants
were females with an age range of 20-25 years old. The criteria set for the sample selection were de-
tined by (i) students who are enrolled in semesters 3-8 and learning online and (ii) those willing to
participate in the study. The participants who did not meet the criteria were excluded from the study.
According to Cohen’s (1998) power table for effect size d, an average was estimated of [4 =] 1.0 with
alpha set at .05 and power (1-beta) set at .80, a sample size of at least 29 participants was needed. In
order to confirm the study’s participant selection, the sample power was measured using the Statisti-
cal Package of Social Sciences (SPSS) to be 1.00 using the sample size of 69 participants and p<0.5.
The power analysis is greater than 0.8, considered high, as per Cohen (1998).

Regarding participants involved in focus group discussions, five mini-focus groups were conducted
with selected students (purposeful sample). Each focus group included four students to form 20 stu-
dents in total. The mini-focus groups were conducted in order for participants to be comfortable and
answer the questions in more depth and with more detail (Hennink et al., 2019). According to Coe-
nen et al. (2012), five focus groups are needed in order to reach saturation, where issues begin to be
repeated, and no further data is needed. After completing the five mini-focus groups, the researchers
reached the saturation point, and there were no further discussions were needed.

INSTRUMENTATION

Digital competency survey

The digital competency survey (see Appendix) was used to collect the quantitative data from preserv-
ice teachers to address the first question of the study. The survey included closed-ended items
adapted from the ISTE standards framework for students (2017). It is categorized into three catego-
ries and six sub-categories, including the following: (i) social/emotional engagement: digital citizen-
ship and communication and collaboration (8 items) (ii) cognitive engagement: critical thinking,
problem-solving and decision-making, and research and information literacy (8 items), and (iii) be-
havioral engagement: creativity and innovation, and technology operations and concepts (8 items).
Each sub-category includes four items to form a total of 24 items. The scale used in the survey was:
1=awareness, 2=basic, 3=intermediate, 4=advanced, and 5=expert. For the content validity, the sur-
vey was handed to two specialists in educational technology to give their opinions on: (i) the suitabil-
ity of the tool in relation to the study purpose, (i) whether the items are appropriate, and (iif) accu-
racy of the language used. The feedback received was to reword one of the items and add a comment
box below each category that allows students to write their comments.

Reliability and validity
The internal consistency of Cronbach’s Alpha was measured for the reliability of the instrument. The
survey was piloted with 25 preservice teachers, and the reliability test was valued at a=0.857 for the
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cognitive engagement items, =0.872 for the emotional/social engagement, and 0.=0.882 for the be-
havioral engagement, which was considered suitable for the study. After administering the reliability,
the survey was sent to preservice teachers by email using a web survey. In addition, a full explanation
of the study’s purpose was provided to the preservice teachers, and consent forms were collected.

The Exploratory Factor Analysis (EFA), a statistical analysis method, identifies the underlying rela-
tionship between measured variables. For social/emotional engagement, the value of Kaiser-Meyet-
Olkin KMO is 0.835, and the Bartlett Chi-square approximation is 449.298 with p=0.000. For cogni-
tive engagement, the value of Kaiser-Meyer-Olkin KMO is 0.899, and the Bartlett Chi-square ap-
proximation is 339.487 with p=0.000. For behavioral engagement, the value of Kaiser-Meyer-Olkin
KMO is 0.801, and the Bartlett Chi-square approximation is 400.566 with p=0.000. A KMO value
close to 1 indicated that the correlation pattern was compact enough to produce different and relia-
ble factors. Thus, the Kaiser-Meyer-Olkin and Bartlett sphericity tests indicated that the EFA
method was appropriate for use in this study.

Focus group discussion

The focus group discussion was used to gain additional elaboration on the results of the quantitative
data where the second question of the study is addressed. By the end of the course, five focus groups
were conducted with selected students using open-ended reflective questions in order to narrow the
lens and understand preservice teachers’ perceptions. Each focus group included four students to
form 20 students in total. Johnson and Christensen (2014) stated that the focus group aims to under-
stand the group’s perceptions and impressions of products or programs. The focus group discussions
were conducted online using Zoom meetings with an average time of thirty minutes each. The ques-
tions used were reflective open-ended questions suggested by Schon’s (1983) reflection on learning (8
open-ended questions). After the quantitative data analysis, the focus group discussion questions
were reviewed to focus on the aspects that needed elaboration. Then, the questions were sent to two
educational experts to determine the face validity and clarity. The experts suggested merging two
questions that lead to the same answer (How did you engage in this course? And In your opinion,
what was the most creative part of your learning, and why do you think that is?) to be (How did you
engage in this course? and what was the most creative part of your learning). They advised deleting
the last question as it was considered to be a repetition of question seven. Also, they asked to add
one more question: How did you engage in this course? The total number of questions after address-
ing the experts’ recommendations was seven open-ended questions. The questions are listed as the
following:

What is your background in using technology?

What is the most important thing you learned in this course?

What do you want to learn more about, and why?

Do you think your engagements in online learning improve your performance?

Why?

5. How did you engage in this course? And what was the most creative part of your
learning?

6. In your opinion, what were the obstacles to online learning?

7. What do you recommend for improving teaching and learning using technology?

sl s

PROCEDURE

The consent form was sent to the participants, and a full explanation of the study’s purpose was pro-
vided. The study was conducted in the English language. However, the survey items were provided in
both Arabic and English language to ensure participants’ understanding, while the focus group was
conducted in the English language. All instruments were anonymous, and participants had the choice
not to continue in the study at any point of the research duration. The explanatory sequential mixed-
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method design was used in this study. A quantitative approach (digital competency survey) was used
to address question 1 (What is the relationship between cognitive, social/emotional, and behavioral
engagement on preservice teachers’ digital competencies?). The survey results were analyzed using
inferential statistics to address the Pearson correlation test and exploratory and confirmatory factor
analysis. The SPSS is used to run the tests and complete the analysis.

The quantitative results were used to edit and inform the second instrument (focus group discussion)
of this study, where question 2 (What are the preservice teachers’ perceptions on the development of
their digital competencies in online learning?) is addressed using open-ended reflective questions.
The three types of engagements in the digital competencies (social/emotional, cognitive and behav-
ioral) were used as an analytical framework for qualitative data. Based on the quantitative data results,
the focus group discussion questions were reviewed to narrow the lens toward the reasons behind
the relationship between the three types of engagement. The results of the focus group discussion
involved an interpretive paradigm in providing rich textual data clarification of the quantitative re-
sults revealed. It enabled participants to freely express themselves by providing reflection to answer
the open-ended questions. The participants’ responses in the focus group discussion were edited and
proofread to avoid any grammatical mistakes. The quantitative and qualitative data results were pre-
sented separately and integrated into the discussion section to fulfill the study’s main purpose: inves-
tigating the impact of the relationship between presetvice teachers’ cognitive, social/emotional, and
behavioral engagements to enhance their digital competencies.

FINDINGS

DESCRIPTIVE STATISTICS

Table 1 shows the descriptive statistics of the social/emotional engagement with its sub-categories
(digital citizenship and communication and collaboration). The highest mean is shown in digital citi-
zenship in two items: demonstrating personal responsibility for lifelong learning (M=3.62,
SD=1.415) and exhibiting a positive attitude toward using technology that supports collaboration,
learning, and productivity (M=3.57, SD=1.419).

Table 1: The mean and standard deviation of the social/emotional engagement

STD.
DIGITAL CITIZENSHIP MEAN DEV.
.l. Advocgte and practice safe, legal, and responsible use of 336 1.283
information and technology
2. Exhibit a positiv§ attitude _toward using techgology that 357 1.419
supports collaboration, learning, and productivity
3. Demonstrate personal responsibility for lifelong learning 3.62 1.415
4. Exhibit leadership for digital citizenship 3.43 1.131
COMMUNICATION AND COLLABORATION MEAN ]S)'II‘EI%
1. Interact, collaborate, and publish with peers, experts, or
. . o . . 1336 1.188
others employing a variety of digital environments and media
2. Communicate information and ideas effectively to multiple
. . . . 3.38 1.202
audiences using a variety of media and formats
3. Develop cultural understanding and global awareness by
. . 3.33 1.184
engaging with learners of other cultures
4. Contribute to project teams to produce original works or 30 1158

solve problems
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Table 2 shows the descriptive statistics of the cognitive engagement with its sub-categories (critical
thinking, problem-solving and decision-making, and research and information). Again, the highest
mean is shown in one item in each sub-category: use multiple processes and diverse perspectives to
explore alternative solutions (M=3.41, SD=1.062), and locate, organize, analyze, evaluate, synthesize,
and ethically use information from a variety of sources and media (M=3.41, SD=1.048).

Table 2: The mean and standard deviation of the cognitive engagement

1. Identify and define authentic problems and significant 313 1162
questions for investigation ' '
2. Plan and manage activities to develop a solution or com-
. 3.3 1.129

plete a project
3. Collect and analyze data to identify solutions and/or make | 3 33 1172
informed decisions
4. Use multiple processes and diverse perspectives to explore

. . 3.41 1.062
alternative solutions

1. Plan strategies to guide inquiry 3.14 1.192
2. Locate, organize, analyze, evaluate, synthesize, and ethi-

. . . . 3.41 1.048
cally use information from a variety of sources and media
3. Evaluate and select information sources and digital tools

. . 3.32 1.105

based on the appropriateness to specific tasks
4. Analyze/process data and report results 3.38 1.113

Table 3 shows the descriptive statistics of the behavioral engagement with its sub-categories (creativ-
ity and innovation, technology operations, and concepts).

Table 3: The mean and standard deviation of the behavioral engagement

1. Apply existing knowledge to generate new ideas, products,

3.41 1.167

or processes
2. Cr§ate original works as a means of personal or group ex- 333 1045
pression
3. Use models and simulations to explore complex systems

. 3.1 1.126
and issues
4. Identify trends and forecast possibilities 3.16 1.133
1. Understand and use technology systems 3.77 1.319
2. Select and use applications effectively and productively 3.77 1.178
3. Troubleshoot systems and applications 3.23 1.126
4. Transfer current knowledge to learning new technologies 3.57 1.254

The highest mean in Table 3 is shown in two items in the technology operations and concepts sub-
category: understand and use technology systems (M=3.77, SD=1.319), and select and use applica-
tions effectively and productively (M=3.77, SD=1.178).
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PEARSON PRODUCT-MOMENT CORRELATION

A Pearson’s product-moment cortrelation was run to assess the relationship between social/emo-
tional, cognitive and behavioral engagements. Cohen (1998) stated the range of the small correlation
with coefficient value 0.1 < | r | < 0.3, moderate correlation with coefficient value 0.3 < | r | < 0.5,
and strong correlation with coefficient value | r | > 0.5.

The analysis in Table 4 showed a strong positive cotrelation between social/emotional and cognitive
engagements, r = .861, p < .05, with social/emotional engagement 74% of the vatiation in cognitive
engagement. Also, there was a strong positive cotrelation between social/emotional and behavioral
engagements, r = .823, p < .05, with social /emotional engagement 67.7% of the variation in behav-
ioral engagement. Finally, there was a strong positive correlation between cognitive and behavioral
engagements, r = .804, p < .05, with cognitive engagement 64.6% of the variation in behavioral en-
gagement.

Table 4: The Pearson correlation coefficient of the three variables
(social/emotional, cognitive and behavioral engagements)

| CORRELATIONS |
Social/emotional | Cognitive | Behavioral

Social/emotional Pearson Correla- | 1 .861* 823

tion

Sig. (2-tailed) .000 .000

N 69 69 69
Cognitive Pearson Correla- |.861" 1 804

tion

Sig. (2-tailed) .000 .000

N 69 69 69
Behavioral Pearson Correla- | .823™ .804* 1

tion

Sig. (2-tailed) .000 .000

N 69 69 69

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

In conclusion, the correlation test shows that there is a significant positive correlation between the
three types of engagement (social/emotional, cognitive, and behavioral), where the increase in one
type of engagement causes an increase in the other types. However, the results showed that the rela-
tionship between social/emotional and cognitive engagements has the highest impact among them,
followed by the relationship between social/emotional and behavioral engagements. Finally, the rela-
tionship between cognitive and behavioral engagements is found to be the least high correlation.

Focus GRoUP DisCUSSION ANALYSIS

Due to the inability to meet in person during the lockdown, the researchers met preservice teachers
virtually using Zoom conference. The responses were interpreted to provide rich textual data clarifi-
cation based on the questions presented in the focus group discussions. Participants freely expressed
themselves in providing reflection to answer the open-ended questions.

QI: What is your background in using technology?

Almost all preservice teachers considered themselves good at using technology, as many of them
mentioned that they had used technology since they were students in elementary and middle school.
Some of the preservice teachers’ responses are provided below:
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Example participant tesponse 1: “I use fechnology mostly for my study in school and university.
Also, I use it for my personal life, where I communicate with my family and friends via social media and play
some games online.”

Example participant response 2: “I am very familiar since middle school, but still struggling in nsing
new applications.”

Example participant tesponse 3: ‘T believe I am good at using technology as I use different apps that
Sfacilitate my work in the university, such as PowerPoint, Prezi, Nearpod, iMovie, Powtoon, Microsoft Office,
and Animatker.”

Q2: What is the most important thing you learned during your online learning?

Preservice teachers shared their experiences of different applications they learned during the quaran-
tine through online learning. In addition, some preservice teachers shared that they reviewed their
lesson planning before teaching virtual classes and reflected on their lessons after teaching. This ena-
bled them to search for and learn new strategies to know how to teach online. Some other responses
are stated below:

Example participant response 1: “We learned how to communicate easily through online learning
using Zoon, Microsoft Teams, and Adobe Connect and Miro.com that help us learn in addition to learning how
to create our own apps using Python and Java. We are going to use these applications in teaching during
our practicum conrses and after gradunation.”

Example participant response 2: ‘I realized the importance of asking bigher-order thinking questions on
students’ cognition and thinking skills. Moreover, I learned new online/virtual leatning and
teaching tools that wonld benefit me in the future.”

Example participant response 3: “During my practicums and internship, I learned that the most im-
portant thing is understanding the child and knowing their backgronnd, level, ability, learning styles, and
other facts about them. As a teacher, if we know all the needed information about onr students, we will be able to
create lessons, chose suitable and meaningful activities and instructions, assess students, provide support and inter-
vention, and others.”

Example participant response 4: “The most inportant thing I have learned in this course was time
management. When I focused on managing my time, my teaching in practicum conrses improved. 1 had the
confidence to deviate from my lesson plans if I found a massive gap in students’ understanding.”

Q3: What do you want to leatn more about, and why?

Preservice teachers shared different ideas and thoughts about things they want to learn to teach ef-
fectively online. One of the interesting responses shared was that they were keen to learn more about
the role of technology in supporting students’ learning. Some of the responses are listed below:

Example participant response 1: “T would like to learn new teaching strategies that support students
learning. Also, I want to learn different approaches to engaging students in group activities in online
learning using the power of social interaction and collaborative learning in children learning.”
Example participant response 2: ‘T want to learn more about the methods that I can use to make
proactive and collaborative tasks that are aligned with the lesson topic.”

Example participant response 3: “I want to gain more knowledge about classroom management
skills. I believe that for all the lessons to go smoothly, we need to set some bebavioral rules. I also would like to
learn more about the apps and technology to integrate into onr lessons and belp children learn in an enjoyable en-
vironment. This is becanse I saw during my internship how children were super engaged with the
technology that I used, such as Nearpod, quizzes, Kahoot, Word wall, and others.”

Q4: Do you think your engagements in online learning improve your performance? Why?
Preservice teachers responded to this question differently. Some felt that their engagements in online
learning had improved their performances, while others felt that they preferred face-to-face learning.
Some students agreed that their engagement in online learning improved their performances where
the use of new applications enabled them to practice and integrate these apps into their teaching
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practices. They stated that they built various ideas of activities, assessments, and interactions that en-
hanced their young learners’ learning. They became more familiar with a range of technology apps
used. The responses are listed below:

Example participant response 1: ‘T prefer the face-to-face learning and meet with the in-
structors, especially for the collaborative wortk. At home, there are many distractions especially when ny
siblings have their classes at the same time.”

Example participant response 2: ‘T genuinely believe that online learning is more challenging
than face-to-face learning, and it requires more effort. So, the teacher must be able to handle the new situ-
ation, provide appropriate online teaching instructions and activities, and importantly, monitor the progress and
development of the student. When we engage in online learning, we will learn new skills, and it will improve onr
performance.”

Q5: How did you engage in this course? and what was the most creative part of your learn-
ing?

Preservice teachers expressed their positive engagements in online learning, while others had negative
experiences. Students who had negative responses stated that the reason was that when they went to
breakout rooms, some students did not participate, and the instructor did not check on them. Some
of other important responses are stated below:

Example participant response 1: ‘T enjoyed the breakout rooms and working collaboratively in
groups 1o complete and present onr projects using different applications such as PowToon, iClond apps,
Google docs, Canva, ete. We bad opportunity to create interactive online journals and interactive stories for early
years. We worked as well on creating short movies for early years using angmented reality applications such as

3D Bear and AR Makr.”

Example participant response 2: ‘T engaged in online learning by adopting what I learned in my
other education coutses and applying it in the practicum courses. I also engaged by writing reflections
each time I observe classes virtually, which is great since I can reflect on my teaching and learning practices.”

Q6: In your opinion, what were the obstacles to online learning?
Preservice teachers shared some obstacles they faced during online learning. Some of the responses
are stated below:

Example participant response 1: “T)e internet connection is the most important problem, espe-
cially that we are four siblings at home using the same Wi-fi at the same time for studying. Also, the commu-
nication with some instructors is quite challenging as we cannot reach them easily.”

Example participant response 2: “7Time management is the biggest challenge 1 face. We have a lot
of assignments, projects, and journals with the same dne dates. 1t is challenging to finish all of them at the same
time.”

Example participant response 3: “The pressure is that we cannot meet to discuss the assignments
with our peers, and it is quite confusing to explain to each other over the internet.”

Example participant response 4: ‘I think that online learning limits the interaction between
students-teacher and students-students. Also, it might impact students’ and teachers’ well-being,
where they spend much time in front of the technology. Additionally, students lose the desire to learn becanse of the
lack of in-person interaction and limited experiences.”

Example participant response 5: ‘17 is challenging for some instructors to identify the students’
needs and assess their understanding accurately, where facial expression is one way that helps the
teacher recognize if they struggle with learning or acquiring part of the material.”

Q7: What do you recommend for improving teaching and learning using technology?

Preservice teachers shared some valuable recommendations to improve online teaching and learning.
Some of the examples included the active learning environment, differentiating students’ learning,
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and redesigning assignments that are suitable for online learning. Below are some of the necessary
responses shared:

Example participant response 1: “Iustructors need to use active learning rather than passive learning
where a variety of breakout rooms, activities, competitions, practical applications, augmented reality apps, virtual
field trips, and other online resonrces are needed.”

Example participant response 2: “The class time needs to be shorter and to include more practical
work, either synchronous or asynchronous in collaboration with onr colleagnes. I would also recom-
mend using music applications such as the Garage band app in online learning as a creative way of attracting stu-
dents and motivate them to learn.”

Example participant response 3: “T'e flexibility of the assignments and projects due
dates is needed. Also, we want to have the flexibility of asking our own questions to investigate or to have
choices of our research based on onr interests.”

Example participant response 4: “The physical activities are important and motivate students to the les-
sons. Therefore, I recommend having a blended learning approach as 1 feel both face-to-face and e-learning
are important. We want to meet, socialize, and interact with each other, and we feel that we are more creative in
e-learning and we learned many things.”

DISCUSSION

LEARNERS’ ENGAGEMENT

The discussion of this section seeks to answer the first question of the study: What is the relationship
between cognitive, social/emotional, and behavioral engagement on preservice teachers’ digital com-
petencies? The results confirmed the H1: There is a positive linear relationship between the variables
(social/emotional, cognitive, and behavioral engagements) (o # 1). This is also confirmed by Borup et
al. (2020), who emphasized the positive correlation that occurred between the social/emotional, cog-
nitive, and behavioral engagements and their impact on students’ online learning. Furthermore, the
World Bank Group (2016) identified the types of engagements needed (cognitive, social and behav-
ioral, and technical) and the implication of the digital transformation on education and training sys-
tems.

Social/emotional engagement

The strongest positive significant correlation was found between the social/emotional and cognitive
engagements. This is confirmed by a study by Lee and Koszalka (2016), which emphasized that by
establishing a social/emotional learning environment, the instructor was able to promote different
cognitive engagement tasks. However, the cortrelation between social/emotional and behavioral en-
gagements is found to be less than with cognitive engagement. In this section, the highest scores of
social/emotional engagement items that have impacted the cognitive and behavioral engagements are
explained.

Regarding digital citizenship, there were high scores in the following items: exhibiting a positive attitude
toward using technology that supports collaboration, learning, and productivity; demonstrating pet-
sonal responsibility for lifelong learning; and advocating and practicing safe, legal, and responsible
use of information and technology. These results are aligned with previous studies that stated the im-
portance of the teachers’ presence in online learning to reduce the students’ sense of isolation (Garri-
son et al., 2000) to support their learning and productivity, and develop the responsibility of lifelong
learning and accountability toward practicing safe and responsible use of technology (Repetto et al.,
2010).

For communication and collaboration, the items that showed a high score was communicating information
and ideas effectively using a variety of media and formats. Similarly, Symeonides and Childs (2015)
stated that students who do not receive adequate communication can feel isolated and disconnected
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from the course. Another high score item was contributing to project teams to produce original
works or solve problems. These results were aligned with those of Borup et al. (2020), who con-
firmed that students work together in collaboration to co-construct knowledge or create a product
that cannot be created individually.

Cognitive engagement

As mentioned in the previous section, there was a significant positive correlation found between the
cognitive and social/emotional engagements. Similatly, Wood et al. (2018) desctibed the important
relationship between cognitive and social/emotional engagements in students’ online learning. Alt-
hough the results showed that there was also a significant correlation was found between cognitive
and behavioral engagement, it is shown to be the least compated to the social/emotional engage-
ment. The highest scores of the cognitive engagement items that have a positive impact on so-
cial/emotional and behavioral engagements were discussed below.

For critical thinking, problem-solving, and decision-making, there were high scores in identifying and defining
authentic problems and significant questions for investigation using multiple processes and diverse
perspectives to explore alternative solutions, and planning and managing activities to develop a solu-
tion or complete a project. This is also confirmed by Borup et al. (2020), who emphasized the pres-
ence of cognitive engagement when teachers can provide appropriate scaffolding, use effective me-
dia, apps, and teaching resources, ask open-ended engaging questions that enhance students’ curios-
ity, and raise expectations about students’ engagement in discussions.

Fot research and information fluency, the high scores were shown in evaluating and selecting information
resources and digital tools based on the appropriateness of specific tasks; and locating, organizing,
analyzing, synthesizing, and ethically using information from a variety of sources and media. Simi-
larly, a study by Anderson et al. (2001) mentioned that some indicators of instruction lead to the oc-
currence of cognitive engagement, such as presenting content, asking questions, summarizing infor-
mation, confirming understanding, providing constructive feedback, diagnosing misconceptions, and
providing a variety of resources and media.

Behavioral engagement

Finally, it was found that there is a significant positive correlation between behavioral engagement
and social/emotional engagement. Results of a study by Jamaludin and Osman (2014) emphasized
that students’ social/emotional engagement has improved when focusing on behavioral engagement
through participating in class, applying what they have learned, and using technological applications
effectively. As mentioned earlier that there is a significant positive correlation between cognitive and
behavioral engagement. It is considered to be the least compared to social/emotional engagement.
Similar results were found in a study by Nazamud-din et al. (2020), which mentioned that the correla-
tion between cognitive and behavioral engagements is weaker than the correlation between so-
cial/emotional and cognitive engagements. The highest scores of the behavioral engagement items
that have a positive impact on social/emotional and cognitive engagements were discussed below.

For creativity and innovation, there were high scores shown in creating original works as a means of per-
sonal or group expression. It is interesting to note that Borup et al. (2020) highlighted that putting
students in groups, either synchronous or asynchronous, to complete specific tasks can enhance their
behavioral engagement. Other high scores were shown in using models and simulations to explore
complex systems and issues and identifying trends and forecasting possibilities. In a study by
ElSayary (2021), there was an emphasis on teachers’ role in following up on students, monitoring
who missed the class, announcements, reminders about the due dates, and reaching out to help stu-
dents who do not submit their assignments on time which keep students engaged behaviorally. A
weak correlation was found between troubleshooting systems and applications. This was considered
to be the reason for the lowest correlation found between behavioral and cognitive engagement. An-
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derson et al. (2001) clarified that giving students technological support through orientation and trou-
bleshooting is considered to be cognitive engagement; however, it also has an impact on behavioral
engagement as there is a correlation between them.

Regarding the echnology operations and concepts, there were high scores shown in transferring current
knowledge to learning new technologies; and understanding and using technology systems. This is
aligned with a previous study by Jamaludin and Osman (2014), which emphasized that students’ so-
cial/emotional engagement has improved when behavioral engagement occurs through participating
in class, applying what they have learned, and using technological applications effectively. However,
the following items in behavioral engagement which has shown moderate results: selecting and using
applications effectively and productively. Borup et al. (2020) mentioned that developing interactive
strategies and technological tools which are to be used effectively is considered to be one of the chal-
lenges educators face.

THE PRESERVICE TEACHERS’ PERCEPTIONS

The discussion of this section seeks to answer the second question of the study: What are the pre-
service teachers’ perceptions of the development of their digital competencies in online learning? The
preservice teachers discussed the positive experiences they had as well as some challenges faced. In
order to address the second question of the study, the preservice teachers’ perceptions were dis-
cussed and categorized based on the framework of the study to include social/emotional, cognitive,
and behavioral engagement.

Social/emotional engagement

The highest results shown in the survey were to demonstrate personal responsibility for lifelong
learning using technology. Also, in the results from the focus group discussions, preservice teachers
mentioned that they had a proper background in using technology before and after joining the uni-
versity. Broup et al. (2020) mentioned that the students’ background is one factor that affects their
engagement in online learning. In addition, it was shown in the survey results that they exhibit a posi-
tive attitude toward using technology that supports collaboration, learning, and productivity. Previous
studies prioritized facilitating meaningful collaboration in online learning rather than providing stu-
dents flexibility as it will reduce any sense of isolation (Garrison, 2009; Gill et al., 2015). This was also
revealed in the preservice teachers’ responses from the focus group discussion, where they worked
on different collaborative applications facilitated by their instructors, such as Google docs, iCloud
Apps, and Canva, to prepare presentations, discuss work, and complete their projects. Borup et al.
(2020) emphasized that the instructors and teachers play a significant role in sustaining social/emo-
tional engagement by providing a supportive and safe learning environment for students to be ac-
tively engaged.

The minor responses found were in contributing to project teams to produce original works or solve
problems. Participants expressed in the focus group that communication was one of the challenges
they faced where some preservice teachers do not contribute even when they meet in breakout
rooms to complete their projects. Borup et al. (2020) emphasized that teachers have to find ways to
communicate with students and attract their attention to the topics being taught through discussion
boards, announcements, and emails. It was mentioned in their discussion that they use different ap-
plications for communication, such as Zoom, Microsoft Teams, and Adobe Connect as ways of com-
munication and not only emails, discussion boards, or announcements. However, they mentioned
that the instructors’ presence is important when involved in their breakout rooms to check their
work and communicate with them whenever needed. Similarly, Garrison et al. (2000) pointed out the
importance of teachers’ social presence in online learning to reduce the students’ sense of isolation as
they show they value and care about them. On the other hand, preservice teachers expressed differ-
ent ideas they experienced and learned in their practicum courses about engaging students in online
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learning. Nazamud-din et al. (2020) emphasized the importance of two-way commitment where in-
structors and students have significant roles in facilitating collaboration and communication in online
learning.

Regarding well-being, it was mentioned that they needed to meet face-to-face to discuss their assign-
ments. This is supported by results from a study by Boulton et al. (2019), which highlighted the im-
portance of the positive relationship between student engagement and their well-being on campus. A
challenge mentioned by many of the students is the distractions they had in their homes, where most
of them have siblings learning online at the same time, and this affected the internet connection and
caused some noise. One student added that they lost interest in learning, and their target was to sub-
mit their assignments. They recommended that the blended learning approach could be a solution to
meet and communicate with their peers and instructors easily and have more time to finish their
work when they are in online learning. Interesting results were shown by Fisher et al. (2017), which
reported that students in blended learning were more highly engaged in learning than students who
only participated in the course online only.

Cognitive engagement

The highest result in cognitive engagement is found in using multiple processes and diverse perspec-
tives to explore alternative solutions. Similarly, Borup et al. (2020) stated that teachers can provide
appropriate scaffolding, use effective media, apps, and teaching resources, ask open-ended engaging
questions that enhance students’ curiosity, and raise expectations about students’ engagement in dis-
cussions. This was also discussed in the focus group, where they emphasized that they use alternative
teaching strategies that promote active learning in their practicum courses that were conducted online
for early years students. Previous studies highlighted the important use of project-based, problem-
based, theme-based, experiential, and discovery learning approaches as excellent approaches to fos-
tering students’ engagement in learning (Lau et al., 2019; Salam et al., 2016). Another high result was
locating, organizing, analyzing, evaluating, synthesizing, and ethically using information from various
sources and media. This is clarified in the focus group discussion, where they realized the importance
of asking higher-order thinking questions and how they tried to find the solutions using a variety of
online resources. Previous studies mentioned that students reach a higher level of cognitive engage-
ment possessed with a high degree of self-regulation in learning while conducting research, locating,
organizing, analyzing, evaluating, and synthesizing information from different sources and media
(Anderson et al., 2001; Nazamud-din et al., 2020).

The minor response is found in identifying and defining authentic problems and significant questions
for investigation. Preservice teachers clarified in the discussion that they needed some flexibility in
asking their own questions or having choices of questions to investigate based on their interests. This
was also confirmed in the study by Nazamud-din et al. (2020), who emphasized that a higher level of
cognitive engagement occurs when students pose open-ended questions and investigate them based
on their interests. Another low response was in planning strategies to guide inquiry, and it was also
mentioned in their discussion that they started to realize the benefit of feedback and self-reflection
while planning strategies to guide their investigation. A study by ElSayary (2021) emphasized the im-
portance of students’ feedback and self-reflection in improving their performances in online learning.
The feedback is powerful when it is provided to students promptly (Borup et al., 2020).

Behavioral engagement

The highest response in the behavioral engagement is that preservice teachers understand and use
technology systems and use applications effectively and productively. During the focus group discus-
sion, they mentioned some of the applications they used efficiently to complete their work, such as
iCloud, Google docs, Canva, miro.com, Padlet, Kahoot, Word wall, and Nearpod.

The survey shows that they can transfer current knowledge to learning new technologies. This was
mentioned in the group discussion, where they said they were keen to learn how to use new apps and
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use technology to facilitate the teaching and learning process in more creative ways. This is consid-
ered to be an essential aspect of students’ behavioral engagement. Oga-Baldwin (2019) emphasized
the importance of developing preservice teachers’ technological pedagogical content knowledge that
promoted their digital competencies and consecutively enhanced their behavioral engagement in
online learning. This is also aligned with the results of a study by Jamaludin and Osman (2014),
which emphasized that students’ social/emotional engagement has improved when behavioral en-
gagement occurs through participating in class, applying what they have learned, and using techno-
logical applications effectively. They also added that the instructors’ presence is set as a challenge in
some of their courses, where they struggle to meet their instructors and communicate with them.
Similar results were shown in a study stating that students have little or no interactions with online
peers and limited access to the online instructor who is not regularly present to monitor and initiate
students’ interactions (Oviatt et al., 2018). Students’ communication with their instructors was con-
sidered to be social/emotional engagement that impacted negatively on their behavioral engagement.
Borup et al. (2020) emphasized that teachers have to find ways to communicate with students and
attract their attention to the topics being taught through discussion boards, announcements, and
emails. They highlighted the importance of having clear instructions at the beginning of the semester
from all instructors, following up on students, and monitoring their progress to ensure that everyone
is on the right path in their learning. A study by Mirete et al. (2020) concluded the reinforcement of
the relationship between teaching strategies, positive intentions, and the use and application of tech-
nology in developing teachers’ digital competency. In addition, time management was set as the big-
gest challenge they faced where most of the assignments’ due dates were very close to each other,
and they felt overwhelmed in meeting the deadlines. The same challenge was highlighted by McClen-
don et al. (2017), who stated that students underestimate the time and effort required to complete
their tasks which affects their behavioral engagement. Similarly, previous studies stated that time
management and prioritizing tasks were critical and were factors that led to success in behavioral en-
gagement (Hendrix & Degner, 2016; Michinov et al., 2011; Repetto et al., 2010), where there are
countless distractions such as social media (Cho & Littenberg-Tobias, 2016).

In the creativity and innovation sub-category, preservice teachers confirmed that they could apply ex-
isting knowledge in their teaching strategies to generate new ideas, products, or processes and can
create original works as a means of personal or group expression. This result proved what Ordonez-
Olmedo et al. (2021) mentioned the transfer of information and creation of innovative ideas in an
educational context lead to the development of digital competency. They created their own applica-
tions using Python and Java that could be used in their teaching during the practicum courses and
after graduation. Similarly, Borup et al. (2020) highlighted that putting students in groups, either syn-
chronous or asynchronous, to complete specific tasks can enhance their behavioral engagement. In
addition, they confirmed creating interactive stories and journals using iCloud apps, PowToon, and
Canva. They also created short, animated movies using 3D Bear and AR Makr applications to teach
eatly years in their practicum courses. However, a few students were struggling to understand and use
new applications initially, but they mentioned that, in time, they got used to them. Machado et al.
(2016) emphasized that technological applications support innovative changes in education, and these
promote students’ behavioral engagement and meet their diverse needs. The minor response was
found to be in using models and simulations to explore complex systems and issues, where it is con-
sidered to be a correlation between behavioral and cognitive engagement. Similar results were found
in a study by Nazamud-din et al. (2020), which mentioned that the correlation between cognitive and
behavioral engagements is weaker than the correlation between social/emotional and cognitive en-
gagements. Preservice teachers confirmed through their discussion that they need to learn more
about integrating new applications into their teaching strategies by using the Garage band and iMovie
applications. It is interesting to note that Borup et al. (2020) stated that one of the challenges is to de-
velop different interactive strategies in online and blended programs for students to promote their
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behavioral engagement. Likewise, learning using technology can happen independently, can be syn-
chronous or asynchronous, and is a continuum that extends throughout students’ lives (Cobo & Mo-
ravec, 2011).

CONCLUSION AND RECOMMENDATION

Students’ engagement is set as a problem in online learning that needs to be facilitated in three main
ways: social/emotional, cognitive, and behavioral engagement. It has been evident historically that
there is too much dependence on cognitive engagement and less focus on behavioral and affective
engagements in online learning (Borup et al., 2020). In addition, there has been limited empirical in-
formation on how digital competency empowers students to cope with challenges in online learning
(Cao et al.,, 2020; Hasan & Bao, 2020). This study is conducted using an explanatory mixed-method
approach applied to female preservice teachers (learners) in an eatly childhood program in a federal
university in UAE. The digital competency survey was used to investigate the impact of the relation-
ship between types of engagement and the study also used focus group discussions to understand
learners’ perceptions. By investigating the impact of the relationship between social/emotional, cog-
nitive and behavioral engagements, this study established that preservice teachers’ digital competen-
cies were developed with a strong correlation between the three types of engagements that enhance
online and blended learning. It was noticeable in the results that social/emotional engagement has a
positive, strong correlation with cognitive and behavioral engagement. In other words, learners ex-
hibit a positive attitude toward using technology that supports collaboration, learning, and productiv-
ity which consequently develops their digital competency. However, the relationship between so-
cial/emotional and cognitive engagements was stronger than the relationship between cognitive and
behavioral engagements. Troubleshooting and orientation were considered to be the reason for the
least strong correlation which occurred between cognitive and behavioral engagements. This was
clarified in the focus group, where students stated they faced a lot of technical and environmental is-
sues related to the internet and technology access (behavioral engagement), where they did not re-
ceive a proper orientation (cognitive engagement).

Although the preservice teachers shared some positive experiences, it was also important to pay at-
tention to the challenges faced that might negatively affect the relationship between the types of en-
gagements and the development of digital competency. One of the challenges was the importance of
the teachers’ presence to reduce the students’ sense of isolation. Furthermore, there is a need to ex-
pose preservice teachers to different interactive applications that enhance learning and highly develop
their digital competency. Although preservice teachers highlighted the need for having a blended
learning approach that enhanced their well-being by interacting together on campus, it was also im-
portant to give them proper orientation on how to use new interactive applications that enhance
communication and reduce the sense of isolation.

One of the main limitations of this study was that the sub-categories presented in each type of en-
gagement were intertwined in a very complex way, which caused the researchers to rely heavily on
multiple ways of collecting and analyzing data to validate the results. In addition, the sequential
mixed-method required that one method follow the other, and this was challenging for the research-
ers to try to determine the point of interference at which the results from the first phase would be-
come the focus of investigation in the second phase. Another limitation of the study was the sample
selected, where all learners were female students who were enrolled in the early childhood education
program. There were no male students enrolled in this program. Finally, the lockdown during the
COVID-19 pandemic forced the researchers to communicate virtually with the participants for focus
group discussions. Future research on measuring the impact of transforming students’ design think-
ing mindset after using interactive technology is recommended. In addition, it is highly recommended
to consider measuring how students’ learning is influenced by the teaching presence of their instruc-
tors. Also, it is recommended that future research consider measuring the instructors’ digital compe-
tencies and their impact on planning instructional activities.
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APPENDIX

DIGITAL COMPETENCIES SURVEY

The purpose of this survey is to examine your digital competencies in three different areas: so-
cial/emotional, cognitive and behavioral engagements. The social/emotional engagement includes
digital citizenship and communication and collaboration. The cognitive engagement includes critical
thinking, problem-solving, and decision-making, and research and information literacy. Finally, the
behavioral engagement includes creativity and innovation, and technology operations and concepts.
The survey will take 15-30 minutes and the information collected from this survey will be kept confi-
dential. Please use the key below to rate your level using the scale below.

(1) Awareness
(2) Basic

(3) Intermediate
(4) Advanced
(5) Expert

Rate your level of SOCIAL/EMOTIONAL ENGAGEMENT in the following items:
DIGITAL CITIZENSHIP 1 2 3 4 5

1. Advocate and practice safe, legal, and responsible use of information
and technology

2. Exhibit a positive attitude toward using technology that supports col-
laboration, learning, and productivity

3. Demonstrate personal responsibility for lifelong learning

4. Exhibit leadership for digital citizenship
COMMUNICATION AND COLLABORATION 1 2 3 4 5

1. Interact, collaborate, and publish with peers, experts, or others em-
ploying a variety of digital environments and media

2. Communicate information and ideas effectively to multiple audiences
using a variety of media and formats

3. Develop cultural understanding and global awareness by engaging
with learners of other cultures

4. Contribute to project teams to produce original works or solve prob-
lems
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Rate your level of COGNITIVE ENGAGEMENT in the following items:

1. Identify and define authentic problems and significant questions for
investigation

2. Plan and manage activities to develop a solution or complete a pro-
ject

3. Collect and analyze data to identify solutions and/or make informed
decisions

4. Use multiple processes and diverse perspectives to explore alternative
solutions

1. Plan strategies to guide inquiry

2. Locate, organize, analyze, evaluate, synthesize, and ethically use infor-
mation from a variety of sources and media

3.Evaluate and select information sources and digital tools based on the
appropriateness to specific tasks

4. Analyze/process data and report results

Rate your level of BEHAVIORAL ENGAGEMENT in the following items:

1. Apply existing knowledge to generate new ideas, products, or pro-
cesses

2. Create original works as a means of personal or group expression

3. Use models and simulations to explore complex systems and issues

4. Identify trends and forecast possibilities

1. Understand and use technology systems

2. Select and use applications effectively and productively

3. Troubleshoot systems and applications

4. Transfer current knowledge to learning of new technologies
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