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Abstract
The COVID-19 crisis has forced education systems around the world to switch hurriedly 
from learning in class to learning via online technology. One of the common platforms 
worldwide for teaching online was zoom. Working under uncertain conditions and fac-
ing rapid changes are characteristics of the twenty-first century. Coping adaptively with 
these challenges requires teachers to apply twenty-first century skills such as creativity and 
metacognition in their teaching. The purpose of the present study was to examine whether 
teachers integrate metacognition and creativity in their online lessons more than in class-
room instruction. To examine the research question, we analyzed 50 lesson reports (25 for 
each learning environment) using a mixed-method design model. We used a performance 
assessment that was based on a creativity metacognitive teaching reports index. Teachers 
reported greater use of the ’debugging’ metacognitive component in online lessons than 
in classroom lessons. Also, an online environment could provide a suitable platform for 
promoting students’ learning process and encourage teachers to be more creative in terms 
of diversifying their teaching methods and developing student’s creativity. However, the 
originality component of creativity was less pronounced in online lesson reports. These 
results can contribute to the field of blended learning and to the literature dealing with the 
adaptation of teaching to learning environments in the twenty-first century in general and 
during pandemics in particular.
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Introduction

The COVID-19 pandemic continues to be an ongoing worldwide epidemic. It is not only a 
medical crisis but also one in other areas, including education. The COVID-19 crisis has 
forced education systems in Israel and around the world to switch hurriedly from school 
and classroom to remote learning. Teachers everywhere have been required to adjust their 
methods to this new reality—a reality for which they were unprepared—while receiving 
vague and even contradictory instructions from educational authorities. It was not just that 
some teachers unfamiliar technology (like zoom); but also teaching was marked by social 
distancing, an absence of a classroom where one could approach and support a student, and 
no opportunity to combine in-person and remote teaching. It has become a considerable 
challenge for teachers, one that requires significant effort to design lesson plans adapted to 
these conditions, all while struggling to maintain students’ attention in a learning environ-
ment not bound by a physical classroom. The challenge is even greater regarding fostering 
students’ twenty-first century skills, with which many teachers have less experience (Pel-
legrino & Hilton, 2012).

Considerable research has focused on the twenty-first century skills that could help 
an individual successfully navigate the challenges that they would face in the foreseeable 
future. (e.g. Chalkiadaki, 2018; Sylva et al., 2020). Twenty-first-century challenges, char-
acterized by a quickly-changing reality and uncertain working conditions, have become 
ongoing worldwide concerns for teachers during pandemic times. The present study 
examined teachers’ application of cognition-related twenty-first century skills by compar-
ing online teaching with ’traditional’ classroom teaching as reflected in teachers’ lesson 
reports. Previous studies indicate that cognition-related twenty-first century skills include 
creativity, problem-solving, critical thinking, communication, collaboration, and metacog-
nition (Donovan et al., 2014; Lavy, 2020; Pellegrino & Hilton, 2012; Wang & Kokotsaki, 
2018; Yu & Subramaniam, 2017). In particular, many studies emphasized the importance 
of fostering creativity and metacognition (e.g. Ahmadi & Besançon, 2017; Hargrove & 
Nietfeld, 2015; Kaufman & Baghetto, 2013; Mevarech & Kramarski, 2014) on which the 
present study focused.

Online teaching and twenty‑first century skills

Online teaching is teaching via the Internet or through other means when students are 
not physically present in a classroom. Online teaching enables learners to contact teach-
ers and other learners and seek support for their learning process. They gain knowledge, 
construct its personal meaning, and grow out of the learning experience (Anderson, 2008). 
Often online courses are intentionally designed to be delivered entirely online or blended, 
including offline and online teaching. It requires several weeks of planning and prepara-
tion (Hodges et al., 2020; Shisley, 2020). Yet, in the COVID-19 pandemic, which started 
in Spring 2020, this was not the case. In many countries, the outbreak led to the immediate 
closure of schools, with teachers needing to start teaching remotely with little preparation 
or training time (Bubb & Jones, 2020). This temporary but abrupt shift in teaching modal-
ity because of the pandemic is different from the ‘typical’ online learning instruction. Shin 
and Hickey (2020) termed it ‘emergency remote teaching’.

Emergency remote teaching (ERT), defined as “a temporary shift of instructional deliv-
ery to an alternate delivery mode due to crisis circumstances [which] involves the use of 
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fully remote teaching solutions for instruction or education that would otherwise be deliv-
ered face-to-face or as blended or hybrid courses and that will return to that format once 
the crisis or emergency has abated” (Hodges et al., 2020). During the COVID-19 crisis, 
one of common platforms worldwide for teaching online was zoom, a tool that helps teach-
ers and learners to work together and combines video conferencing, online meetings and 
in-conference groups. Zoom is a very effective platform for online teaching and a tool for 
increasing learners’ motivation (Ramadani & Xhaferi, 2020).

Switching from in-person to remote teaching requires teachers to take on new roles and 
acquire new skills (Adnan, 2018). This technique-switching includes adapting unit plans, 
creating unique assignments that are fit for online learning, and continuing observation 
of student participation in the learning process. Implementing these changes depends on 
how teachers modifying the way in which they work. Therefore, it is important that teach-
ers are equipped with the knowledge, skills, and abilities required to best adapt to teach-
ing modes that involve online technologies (Albion et  al., 2015; Bates & Sangrà, 2011; 
Aliyyah et al., 2020). The immediate transition to online teaching during the COVID-19 
pandemic raised many concerns by teachers, primarily related to their unfamiliarity with 
how to deliver high-quality teaching and learning remotely; many pointed out the pressure 
under which they came to adjust immediately to the new conditions (Bubb & Jones, 2020). 
Facing the challenges of changing reality and working under conditions of uncertainty are 
characteristic of the twenty-first century (Sylva et al., 2020). Coping adaptively with these 
challenges, therefore, compels teachers to apply twenty-first century skills in their teaching. 
Binkley et al. (2012) suggested a division of cognition-related twenty-first century skills to 
help teachers and educators implement it in a classroom context. According to their divi-
sion, communication and collaboration ‘ways of working’ and creativity, critical thinking, 
and metacognition are regarded as ‘ways of thinking’. The present study focused on foster-
ing metacognition and creativity in teaching. Many studies have identified a correlation 
between these two skills (e.g. Ahmadi & Besançon, 2017; Hargrove, 2013; Lizarraga & 
Baquedano, 2013).

Metacognition in teaching

Metacognition is the ability to reflect upon, understand, and control one’s cognitive pro-
cesses (Brown, 1987; Flavell, 1976; Schraw et  al., 2006; Mevarech &amp; Kramarski, 
2014). Research focusing on metacognition distinguishes between two major components: 
knowledge about cognition and regulation of cognition (Brown, 1987; Flavell, 1976; 
Schraw & Dennison, 1994). Knowledge about cognition includes three subprocesses that 
facilitate the reflective aspect of metacognition: declarative knowledge (“what”), proce-
dural knowledge (‘how’), and conditional knowledge (‘when’ and ‘why’). Regulation of 
cognition includes several subprocesses that facilitate the control aspect of learning. There 
has been extensive discussion regarding the following processes of (1) planning: setting 
goals and allocating resources, (2) process management: skills and strategy sequences, 
organization and focus, (3) monitoring: keeping track of progress in a learning activity, 
(4) debugging: identifying and handling errors and (5) evaluation: reflecting performance 
during and after a learning episode (Schraw & Dennison, 1994). Metacognitive pedagogies 
are designed to promote metacognition by raising students’ awareness of metacognitive 
processes (Mevarech &amp; Kramarski, 2014). These pedagogies include discussion and 
exercise, support and development of metacognitive controls, asking questions that encour-
age reflection on the learning process, and building a learning environment that promotes 
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metacognitive processes (Adler et al., 2019; Zion et al., 2005; Mevarech &amp; Kramar-
ski, 2014).

A large number of studies have addressed the effects of metacognition on schooling out-
comes, with many of them focusing on the role of metacognition in improving student’s 
achievements and motivation (Mevarech & Kramarski, 2014; Karaali, 2015; Perry et al., 
2012; Perry et  al., 2019). Researchers examining metacognition among teachers have 
shown that teachers applying metacognitive strategies more frequently teach more effec-
tively (Mevarech & Kramarski, 2014; Jiang et al., 2016). Effective teachers possess ‘adap-
tive metacognition’, which involves both the adaptation of self and environment in response 
to different and varied classes (Lin et al., 2005; Manasia, 2015). Teachers who are skilled 
in promoting metacognitive processes ensure that they can make teaching plans, monitor 
teaching behaviors, regulate teaching methods, evaluate teaching performances, and reflect 
teaching activities automatically (Jiang et al., 2016).

While much research has examined the effects of metacognitive pedagogies on school-
ing outcomes, less is known at present that pertains to embedding metacognitive peda-
gogies in fully-online courses. One study that examined metacognition in online teaching 
revealed that metacognition skill can affect the students’ feeling of interest while coping 
with learning tasks in a massive open online courses (MOOC) setting (Tsai et al., 2018). 
Previous studies focused on the integration of metacognitive strategies in online lessons 
during a routine period when the lessons are well designed. The current study, however, 
focused on the application of metacognitive strategies in lesson plans for online teaching 
during a worldwide crisis. Because online teaching has only recently been used in elemen-
tary schools, questioning the extent to which teachers utilize online teaching to integrate 
metacognition in their lessons plans is valid. The present study addressed this question.

Creativity in teaching

Guilford (1950) defined creative thinking as divergent thinking that focuses on providing 
multiple solutions to a given task, in contrast to convergent thinking that focuses on one 
solution to a problem. Torrance (1963) suggested four components for assessing creativity: 
(1) Fluency—a variety of ideas generated on a particular subject in response to a stimulus; 
it is assessed by the number of suggested responses; (2) Flexibility—related to different 
types of ideas, approaching a problem in different ways; it is assessed by the number of 
different categories of answers or ideas raised; and (3) Originality—thinking in a unique 
way and creating unique actions; it is assessed by a statistical rarity (Silver, 1997). Elabo-
ration—the fourth component, which refers to the details in the responses, has often been 
excluded from studies; this study, as well, addressed only the first three components of flu-
ency, flexibility, and originality.

In education, it is common to refer to two types of creativity—teaching creatively 
and teaching for creative thinking (Brinkman, 2010; Yu & Subramaniam, 2017). Teach-
ing creatively refers to using different approaches that can arouse curiosity and make 
learning more interesting and effective, which can be accomplished by using various 
instructional methods such as video, animation, and graphics to achieve teaching goals 
(Brinkman, 2010; Wood & Ashfield, 2008; Yu & Subramaniam, 2017). Teaching for 
creative thinking means applying a teaching method that aims to develop students’ crea-
tive thinking or behavior (Mevarech & Kramarski, 2014; Cremin, 2009). This teach-
ing method requires teachers to be open to unconventional and original ideas and to 
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dedicating time during class to open-ended questions that allow students to express cre-
ative ideas (Beghetto, 2007; Brinkman, 2010).

Online teaching literature advocates that teachers integrate creativity into their online 
lessons by using diverse instructional methods and approaches (Muirhead, 2007). When 
leading emergency remote teaching, the integration of creativity in teaching is even 
more critical. Educators should acquire the pedagogical creativity needed to engage 
learners and stimulate learning (Mohmmed et al., 2020). Ahmad (2020) stated that the 
COVID-19 pandemic taught many teachers the value of creativity in education, helping 
to enable them to face challenges posed by emergency remote teaching. Does online 
teaching during a worldwide crisis make a change in the integration of creativity in les-
son planning? To the best of our knowledge, this is an open issue.

Rationale and research questions

Twenty-first-century cognitive skills are important for preparing citizens for the chal-
lenges that we face this century. The literature reviewed above emphasizes that fast 
transformation to online teaching has forced many teachers to apply teaching strategies 
for which they were not properly prepared. This becomes all the more challenging as 
regulations keep changing and the future of the school year, in the coming days and 
weeks, remains uncertain. Therefore, teachers need to be trained in writing lesson plans 
that integrate creativity and metacognition aspects. One of the methods to assess the 
implementation of creativity and metacognition in lesson plans is using a performance 
assessment.

Performance assessment is most easily defined by what it is not—a formal test. In a 
performance assessment, individuals must construct an answer, produce a product, or 
perform an activity. Because such assessments allow individuals to construct or per-
form an original response rather than just choose an answer out of several options, per-
formance assessments can measure individuals’ cognitive thinking and their ability to 
apply knowledge to solve problems (Darling-Hammond, 2017). One of the performance 
assessment methods uses scoring rubrics (a performance index) to indicate explicitly 
the expectations for an assignment. It does this by listing the assessment criteria and by 
describing levels of quality of each of these criteria (Reddy & Andrade, 2010). The use 
of a performance index as a classroom assessment instrument is widely employed at the 
school level (Panadero & Jonsson, 2013), especially in relating to student assessments. 
For instance, Suratno et al. (2019) assessed the level of students’ creativity thinking by 
using a performance index. Another study examined the effect of a performance index 
in flipped learning activities on students’ learning achievement, metacognitive aware-
ness, and cognitive load (Zhang et al., 2019). To the best of our knowledge, no previous 
studies of online lessons used a performance index to examine the integration of crea-
tivity and metacognition. Therefore, the purpose of the present study was to examine 
if there is a difference between creativity and metacognition performances, expressed 
within online teachers’ lesson plans created during the COVID-19. The study compared 
and contrasted those same performance categories expressed in classroom teachers’ les-
son plans that were created before the pandemic. It is likely that, in meeting the new 
challenges of world-crisis conditions and a quickly-changing reality, teachers inte-
grate metacognition and creativity in their online lessons plans more than in classroom 
instruction.
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Method

Participants

Twenty-five Israeli elementary school teachers participated in the study. Elementary 
schooling in Israel lasts six years, from first grade to sixth grade. Teachers can earn a Bach-
elor of Education degree and a teaching certificate from teaching colleges, academic col-
leges, or universities. Studies usually last four years and include the basics of education as 
well as an extension in all the subjects required to be taught in the elementary schools (e.g. 
language, mathematics, science, history, and geography). The participant’s individual years 
of experience ranged from 2 to 35 years. All participants were home-room teachers who 
teach various subjects (e.g. language, math, or science) according to the Israel National 
Curriculum, which was not changed during the COVID-19 pandemic. The Ministry of 
Education provided recommendations that we contact teachers who were identified by the 
Ministry as those who continued to teach with dedication during the challenges associated 
with the pandemic. The convenience sampling procedure which we then used enabled us to 
use email messages and social networks to contact the teachers who became participants.

Measurements and procedures

To examine their lesson-planning performances, participants submitted written reports of 
two lessons that they taught, one for teaching online and one for a classroom lesson that 
they had taught before the COVID-19 outbreak. After we provided them with an explana-
tion regarding the concepts of creativity and metacognition, teachers were instructed to 
include in these reports the way in which they integrated creativity and metacognition for 
each lesson type. Data were collected from March to May 2020. Teachers’ reports were 
analyzed using a mixed-methods design that combined qualitative and quantitative analy-
sis. Overall, we analyzed 50 lesson reports, 25 for each learning environment.

Qualitative analysis

The goal of the qualitative analysis was to develop an index that measures creativity and 
metacognition in lesson plan performances. Two reviewers read the lesson plan perfor-
mances several times to detect meta-cognition and creativity elements in each learning 
environment. Arrangement and construction of information were used to interpret and 
understand the meaning of the data (Pidgeon, 1996). Based on the qualitative analysis and 
previous research assessing the twenty-first century skills of metacognition and creativity 
(Mevarech & Kramarski, 2014; Michalsky et  al., 2007; Schraw & Dennison, 1994; Tor-
rance, 2008), the Creativity Metacognitive Teaching Reports Index (CMTRI) quantitative 
index was developed. The index assesses the extent of using metacognitive processes (plan-
ning, process management, monitoring, debugging, and evaluation) and creativity (fluency, 
flexibility, and originality) in teaching as reflected in teachers’ lesson reports. To check 
reliability, we interviewed a sample of six of the 25 participants to determine if we indeed 
understood what they meant in their lesson reports with regard to integration of creativity 
and metacognition in teaching.

Table 1 shows the lesson plan performance indicators for metacognition. Based on pre-
vious research that measured meta-cognition using an index (Zion et al., 2015), the number 
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of categories for the meta-cognitive indicators was 4 [0 (not at all)–3 (high)]. Table 2 fol-
lows indicators that are similar to those used in Table 1, with one exception–an additional 
level (level—4—very high) was used to measure creativity. We added the additional level 
to measure creativity to cover the two aspects of creativity in teaching: teaching creativity 
and teaching for creativity. Yu and Subramaniam (2017) have argued that teaching crea-
tively can serve as a stepping stone toward cultivating creativity among students. In other 
words, teachers have to be creative in their teaching in order to be able to develop creativity 
among their students. Based on Yu and Subramaniam and on previous studies dealing with 
this subject (e.g. Mevarech & Kramarski, 2014; Brinkman, 2010), the only teachers who 
scored 4 were those whose level of teaching creativity was high (3) and also developed stu-
dent’s creativity. Table 2 shows the lesson plan performance indicators for creativity.

Two additional themes emerged during the content analysis that focused on the index 
development. We observed differences between the two learning environments in the struc-
ture of the lessons, as well as differences between the two learning environments in pro-
moting students’ learning process.

Quantitative scoring and analysis

The use of creativity and metacognitive skills in lesson plans was assessed by the CMTRI 
quantitative index. As mentioned above, the index was developed based on the qualitative 
analysis and on previous research assessing the twenty-first century skills of metacognition 
and creativity.

Two reviewers separately analyzed the indicators for teachers’ lesson reports. The goal 
of the quantitative scoring and analysis was to classify lesson reports according to the level 
of each CMTRI indicator and to examine differences between online and classroom lesson 
reports in the integration of creativity and metacognition in teaching. Data scoring and 
analysis included the following stages. First, each reviewer read the lesson reports several 
times and then classified each report by the level of each indicator based on the CMTRI. 
The reviewers supported their classification with examples. Second, the reviewers com-
pared their classifications and ultimately reached 95% agreement regarding the analysis 
process and the final scoring. (Differences were discussed until consensus was achieved.) 
Third, each indicator in online and classroom lesson reports was subject to separate analy-
sis using paired sample t-tests.

Table 1 is organized on the left side with the definition of each component of metacog-
nition. Later, the levels of each component are explained, accompanied by examples from 
the teachers’ lesson plan performances.

Table 2 also is organized with the left side providing the definition of each component 
of creativity. Later, the levels of each component are explained and accompanied by exam-
ples from the teachers’ lesson plan performances.

Results

Qualitative analysis

To examine the contribution of online teaching to teachers’ creative and metacognitive les-
sons plan performances, we first used a qualitative analysis to analyze the lesson reports 
submitted by the teachers. In addition to the index development (mentioned in detail in 
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the Method section), the analysis revealed differences between the online and classroom 
lesson reports in both the structure of the lessons and in promoting students’ learning pro-
cess. The classroom lesson reports, in most part, were constructed in a traditional and strict 
form, that had been taught in teachers training institutions. This lesson structure includes 
opening, lesson body, practice, and ways for evaluating students’ achievements. In these 
lessons, teachers mostly indicated the way in which they plan the goals for each lesson. 
For example, one participant indicated: “the goal of the activity was to produce explicit 
and implied information out of the poetic text by identifying and analyzing aspects of the 
poem” (DM8) and the learning process. Another participant’s example of a learning pro-
cess goal might include “setting a schedule: ten-minute preparation before the observation. 
Then, twenty minutes for the students to freely explore the grounds in pairs” (DM3). This 
plan, however, did not include an explicit mention of any part that students must take in 
planning and managing their learning process.

Noticeably, the structure of the online lesson reports was in most parts more flexible and 
did not contain all the elements of a traditional lesson plan (opening, lesson body, prac-
tice, and ways for evaluating students). Also, teachers explicitly mentioned in their lesson 
reports that one of the lesson goals was to enable students to plan and manage their learn-
ing process. With regard to what they did to guide students to plan their learning process, 
one participant stated that “the goal of the lesson was to emotionally vent using dialog 
cards. What are students’ views about the student council’s activity in the days of social 
distancing? The students were invited to come up with ideas and draw plans for activities 
promoting the school community during the pandemic” (DM12). Regarding what teach-
ers did to guide students to manage their learning process, another participant stated that 
“I asked students to suggest how we can measure the hardness of an object, in order to 
encourage them to think through the experiment’s different stages. We then went over these 
stages together” (DM3).

Quantitative analysis

Following the qualitative analysis, the lesson plan performances were analyzed according 
to the CMTRI performance index using paired sample t-tests. Table 3 presents the mean 

Table 3   Differences between online and classroom lesson plan performances using twenty-first century 
skills

*p < 0.05; **p < 0.01

Skill area Skill M (SD) t

Online Classroom

Planning 1.92 (0.61) 1.96 (0.81) 0.25
Process management 2.00 (0.50) 1.92 (0.49) 0.70

Metacognition Monitoring 1.00 (1.26) 0.88 (1.17) 0.42
Debugging 1.00 (1.11) 0.48 (0.96) 2.48*
Evaluation 1.12 (1.01) 1.32 (1.03) 0.94
Fluency 3.48 (0.71) 3.20 (0.91) 1.90

Creativity Flexibility 2.88 (1.20) 2.24 (0.93) 2.03*
Originality 1.31 (0.69) 2.80 (1.19) 3.26**
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scores, standard deviations (in parentheses), and t-values by learning environments (sepa-
rated by online vs. classroom teaching).

Table 3 shows significant differences between online and classroom lesson reports in 
debugging, flexibility, and originality, suggesting that teachers’ mean scores for debugging 
and flexibility were higher in online lessons than in classroom lessons, whereas the mean 
score for originality was higher in classroom lessons than in online lessons. In addition, 
marginal differences were found in fluency (p = 0.07), indicating higher mean scores on 
online lessons than on classroom lessons. No other significant differences were found.

Discussion

The purpose of the current study was to examine the two twenty-first century skills, meta-
cognition and creativity, in the context of their application in online teaching during the 
COVID-19 pandemic and compare them to the same skills in classroom teaching situa-
tions. Because the COVID-19 outbreak required swift changes in teaching, imposing a 
need to perform professionally in times of uncertainty (Bubb & Jones, 2020), with both 
of these conditions being characteristic of the twenty-first century, we hypothesized that 
teachers would report a greater use of metacognition and creativity skills in the lessons that 
they taught remotely than in similar lessons taught in the classroom. We first discuss find-
ings regarding metacognition, and then findings regarding creativity. We conclude by dis-
cussing the advantages and challenges of integrating metacognition and creativity in online 
teaching, identifying the study’s limitations, and suggesting directions for future research.

Contribution of online teaching to teachers’ metacognitive lesson plan 
performances

Teachers reported greater use of the metacognitive debugging component in online lessons 
than in classroom lessons. Stated otherwise, in the online lessons, teachers placed more 
attention on identifying difficulties during the lessons, devising their own solutions, and 
responding to students’ suggested solutions. It is likely that the reason for these differences 
is the new working environment, where teachers face the unfamiliar challenges of online 
teaching (Albion et al., 2015; Bates & Sangrà, 2011; Aliyyah et al., 2020).

No significant differences were found between the two lesson environments in terms of 
the other metacognition components (planning, process management, monitoring and eval-
uation) in the quantitative analysis. However, the qualitative analysis revealed that teachers 
tend to promote students’ learning process in online lessons by enabling them to plan and 
manage their learning process, while they tend to do this less in lessons taught in class. 
It is possible that, because students have good digital skills, teachers feel more comfort-
able about enabling them to be responsible for their own learning process when they teach 
online lessons.

Another finding was that teachers generally made little use of the metacognitive compo-
nents’ debugging, monitoring, and evaluation in both lesson types (means ranged between 
0.48 and 1.32 on a scale of 0–3). This finding is in line with previous studies showing the 
infrequent explicit activation of metacognitive components by elementary school teachers, 
because many of them have less experience with integrating metacognition in teaching and 
they usually encounter difficulties when trying to implement these skills in their lessons 
(Dignath & Buthner, 2015; Pellegrino & Hilton, 2012). These difficulties are even greater 



818	 Learning Environments Research (2023) 26:803–822

1 3

when it comes to a new learning environment, such as zoom. We recommend that profes-
sional development programs help teachers with ways to integrate these skills in online and 
classroom learning environments because numerous studies have pointed out their positive 
impact on students’ outcomes (e.g. Naimnule & Corebima, 2018; Perry et al., 2019) and on 
the effectiveness of teaching (e.g. Jiang et al., 2016).

Contribution of online teaching to teachers’ creative lesson plan performances

The study revealed that online lessons, relative to classroom lesons, were more creative in 
terms of fluency and flexibility, but not originality. Teaching methods were more diverse 
and teachers made more extensive use of techniques for developing students’ creativity in 
online lessons. Additionally, the qualitative analysis revealed that the online lesson’s struc-
ture was characterized as being more flexible than the structure of the classroom lessons that 
usually formed in a traditional way (containing all the elements of a lesson plan as taught in 
teacher training institutions). This flexible form might open the door for creativity because 
it enables more space for diversifying the teaching methods. These findings are in line with 
the online teaching literature about fostering creativity (Muirhead, 2007). This is especially 
so in the prevailing emergency remote teaching process during the COVID-19 crisis, in 
which learning occurs in difficult situations, such as uncertainly, instability, and avoidance 
of social gathering (Ahmad, 2020; Hodges et  al., 2020; Li, 2021; Shin & Hickey, 2020). 
Integrating creativity into teaching during the pandemic helped teachers worldwide to face 
challenges posed by emergency remote teaching. This could have changed teachers’ percep-
tions regarding the importance of creativity in education (Ahmad, 2020; Noor et al., 2020).

A different picture emerged regarding the originality component of creativity. We found 
that originality was more pronounced in classroom lessons than in online lessons in that 
teachers used more unique teaching methods and promoted student creativity in less com-
mon ways in the lessons that they taught in class. That is, although teachers tend to enrich 
their online lessons with more than one teaching method (e.g. watching a video; game) and 
made use of various activities to promote students’ creativity (e.g. drawing; model-build-
ing), these methods and activities were less unique than those they used in class. A possi-
ble explanation of these findings could be related to the immediate closure of schools and 
the limited experience that teachers had in online teaching (Bubb & Jones, 2020; Li, 2021; 
Noor et al., 2020). It is likely that the rapid transition to an online learning environment, 
coupled with the difficulties related to its unfamiliar technology, made teachers invest less 
thought in developing unique lessons. Rather, they probably preferred to use ready-made 
lesson plans adapted for the online learning environment.

Theoretical and pedagogical implications

The present study indicates that the online environment can provide a suitable platform for 
promoting students’ learning process and encourage teachers to be more creative in terms of 
diversifying their teaching methods and developing students’ creativity. However, the difficul-
ties involved in the transition to teaching online might leave teachers with fewer resources to 
devote to new teaching methods or new ideas for developing students’ creativity. Therefore, 
it is important for policy makers to encourage teachers to invent new ways of teaching and 
devise special activities for the students, especially when it comes to online lessons. Encourag-
ing originality among teachers can help to ensure that online lessons are not a mere copy of 
classroom lessons, but rather are intended and originally designed for the online environment.
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Theoretically, these findings support previous studies that pointed out the importance of 
integrating metacognition and creativity in online learning environments, especially during 
times of worldwide crisis (e.g. Ahmad, 2020; Mohmmed et al., 2020; Tsai et al., 2018). Using 
an index that was specifically developed for this study, we expanded the support for our find-
ings by emphasizing differences between the two learning environments in integrating various 
components of metacognition and creativity.

In summary, the COVID-19 pandemic forced schools to make immediate changes in teach-
ing and learning. On the one hand, this change involved many difficulties but, on the other 
hand, it provided an opportunity to gain knowledge about a teaching platform that encourages 
the use of metacognition and creativity. The advantages and challenges of integrating meta-
cognition and creativity in online teaching, as found in the present study, can contribute to the 
field of blended learning. Blended learning, which combines online and face-to-face learning, 
is assumed to combine the advantages of both (Graham et al., 2013). The integration of flu-
ency and flexibility and promoting students’ learning process were found to be more suited 
to the online platform, while originality was better achieved in face-to-face learning. Because 
online teaching is here to stay, it is important to take into account its advantages and to work 
through its challenges in order to achieve the ideal integration of metacognition and creativity 
in online teaching environments.

Limitations and directions for future research

Limitations of this research include the convenience sampling method that was employed. 
Because this sampling method limits the ability to generalize findings from the study, future 
studies should involve data obtained from more representative sampling. Also, this study 
focused on primary school teachers, but teachers working with different age groups could 
report different implementations of metacognition and creativity in their lessons. Therefore, 
future researchers should include teachers from all levels of education. In addition, the online 
lesson reports used for this study are based on lessons that took place during crisis, under the 
pressure of fast transformation in the modes of teaching and focused only on one platform 
of online teaching (Zoom). Because it is likely that these conditions affected the results, it is 
recommended that future studies involve the integration of metacognition and creativity in 
a more-routine period and to include the usage of various platforms of online teaching (e.g. 
Connect or Teams). Future studies comparing the integration 21st skills in online and class-
room learning environments could also add an important dimension by conducting observa-
tions in both environments. Finally, the CMTRI index suggested in this article can be used 
to develop new evaluation methods for integrating metacognition and creativity in teaching 
based on performance index.
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