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Abstract: By 11 March 2020, the phrase “COVID-19” had officially entered everyday life across most 

of the word. Each level of education suddenly faced new changes and new challenges. Emergency 

remote teaching became widespread, and new methodologies to deliver classes and courses were 

adopted by educational institutions. In this paper, we focus on the impact of the remote learning 

experience of engineering students enrolled at the Politecnico di Milano. The subjects were recruited 

from all engineering courses from the first to the fifth year and were asked to complete a multidi-

mensional survey. The survey featured 66 items regarding the participants’ perceptions of the chal-

lenges of emergency remote teaching compared with pre-COVID-19 in-person teaching. The ques-

tionnaire addressed six dimensions: the organization of emergency remote teaching, subjective 

well-being, metacognition, self-efficacy, identity, and socio-demographic information. In this paper, 

we describe the entire survey and discuss a preliminary analysis. Using Cronbach’s alpha test, a 

confirmatory factor analysis, and the t-test, we performed a more in-depth analysis concerning the 

outcomes of metacognition and self-efficacy. The data analysis suggested a small, unexpected 

change in the metacognition strategies. The students, in some regards, improved their learning 

strategies. Some other answers underlined their appreciation of the courses’ organization and the 

lack of relationships with their peers and teachers. 

Keywords: emergency remote teaching; COVID-19; metacognition; engineering; self-efficacy; 

higher education 

 

1. Introduction 

On 30 January 2020, the Director-General of the World Health Organization (WHO) 

declared the novel coronavirus outbreak a public health emergency of international con-

cern (PHEIC), which is the WHO’s highest level of alarm [1]. The first strategy used to 

contain the virus was a strong lockdown for the majority of activities, including working 

activities and educational activities. The first lockdown was issued in the Chinese city of 

Wuhan, the pandemic’s first epicenter [2]. In Italy, the first lockdown was issued in some 

areas in the north of Italy on 22 February 2020. From this date, in Italy, lifestyles strongly 

changed in many aspects. On 11 March 2020, the Director-General of the WHO declared 

COVID-19 a pandemic. Remote working and remote instruction at every level suddenly 

became extremely necessary. The COVID-19 pandemic forced universities around the 

world to change their teaching methodologies and move their educational activities onto 

online platforms [3,4]. Not all universities were prepared for such a transition, and their 

online teaching–learning processes evolved gradually. Many researchers started analyz-

ing the impacts of COVID-19 on education systems. Many studies in different countries 

have investigated the effects of COVID-19-related university closures on student 
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perceptions [5–8]. These studies mostly investigated the viewpoints of students on remote 

teaching during the COVID-19 pandemic using satisfaction surveys [3,4,9,10]. Some 

works [11] found that students believed that the learning experience was better in physical 

classrooms than through distance learning. Students, in particular, noted the lack of peer 

interaction [9]. However, findings from other studies showed that the students perceived 

remote teaching as helpful in allowing them to focus on their studies during the pandemic 

[10]. Many of these numerous early studies, involving more than 50 countries and refer-

ring to the early months of pandemic all over the world, were reviewed, and they showed 

particular features concerning the structure and the number of participants [12]. The most 

of them could be considered to have a descriptive approach, and furthermore the samples 

involved more than 400 participants in 1 of 4 studies that were reviewed. In this scenario, 

our work can be differentiated by the large number of students involved and by the use 

of inferential statistics. In response to the need to implement effective remote emergency 

learning–teaching strategies, universities worldwide started to adopt educational plat-

forms and video-conferencing software and devices. In February 2020, the Politecnico di 

Milano also introduced a series of focused and systemic actions to support the passage to 

completely online teaching and to ensure the continuity of the activities that were previ-

ously developed in the classroom. At first, the different didactic situations, which were 

different from each other and in accordance with the courses’ features and the teachers’ 

attitudes, were collected, and some possible alternatives were suggested for each of them. 

In addition to technological support, methodological assistance was also activated to help 

teachers understand how to design their online teaching and how to face the difficulties 

of the new context. 

The Metid Center at the Politecnico di Milano proposed webinars on the following 

topics: activating the virtual classroom, supporting student motivation, the management 

of groups, reviewing papers, and online assessment strategies. Continuous assistance was 

activated to check the needs of the users and to respond appropriately. Training seminars, 

discussions in small groups, and ad hoc consultancy were designed. From September 

2021, a new approach became possible, known as the extended classroom, where some of 

the students attended online and some of the students attended in person. This new set-

ting required classrooms with audio–video systems integrated with the virtual rooms in 

order to allow all of the students (those present in person and those attending from home) 

to attend the classes efficiently. The classroom sets, the hardware, and the software setups 

were chosen referring to the basis of the Pedagogy–Space–Technology (PST) frameset pro-

posed by Radcliff [13], which emphasizes the connection between pedagogical ap-

proaches, spaces, and technological tools. In the two academic years of 2019–2020 and 

2020–2021, more than 70 webinars were proposed to the teachers and students of the 

Politecnico di Milano, and more than 7500 stakeholders participated. 

The literature suggested how the digital learning environment could help students 

in their learning styles, which are strictly dependent on self-regulated studying strategies, 

metacognitive strategies, and motivation [14,15]. Many studies have shown that students 

using effective metacognitive strategies can learn easily and effectively and have higher 

motivation and more self-confidence. Furthermore, some studies have highlighted that 

the role of the teacher is central in the whole process of self-regulated learning. One study 

[16] in particular revealed that these types of metacognition strategies (i.e., planning, mon-

itoring, and regulating) are predictors of students’ learning performances. Students with 

metacognitive abilities enhanced their learning performance during the online learning 

due to the COVID-19 pandemic. 

In this context, we conducted a survey in which we asked about the effects of these 

new strategies and the didactic organization. More than 3000 students enrolled in engi-

neering courses at the Politecnico di Milano completed a survey with 66 questions. We 

asked the students about their perceptions of online instruction, their psychological well-

being, their learning strategies, their job perspectives, and their attitudes towards being 

an engineer. 
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2. Materials and Methods 

The questionnaire was proposed to the students enrolled in engineering courses pro-

vided by the Politecnico di Milano in July 2021 at the end of the second semester, referring 

to the didactic activities held in the 2019–2020 and 2020–2021 academic years. Students 

enrolled in any engineering courses from the first to the fifth year were asked to fill in the 

questionnaire. The engineering courses at the Politecnico di Milano can be grouped into 

three large groups: Ingegneria Civile Ambientale e Territoriale (Civil and Environmental 

Engineering), Ingegneria Industriale e dell’Informazione (Industrial and Information En-

gineering), and Ingegneria Edile e delle Costruzioni (Building and Construction Engineer-

ing). The respondents participated in the study on a voluntary basis, and a total of 3183 

students completed the entire survey. This sample was composed of 2126 male students 

and 1057 female students. A total of 2227 students were attending bachelor’s degree 

courses, and 956 students were attending master’s degree courses. The survey was com-

posed of 66 questions regarding the perceptions and challenges of online education, com-

pared with the “state of the art” before COVID-19, divided into 6 main groups (Figure 1): 

remote teaching (RT), subjective well-being (SWB), metacognition (MC), self-efficacy (SE), 

identity (I), and socio-demographic information (SD). Because we could not analyze all 

topics in the survey in depth, we chose to focus on the items concerning remote teaching, 

metacognition, and self-efficacy. It has been highlighted that metacognitive factors regu-

late cognitive processing and mediate learning; thus, metacognition plays an essential role 

in leading to effective learning [17]. Similarly, considering the cognitive motivational con-

structs, self-efficacy has proven to be a highly successful predictor of students’ learning 

[18]. We proposed the following research questions: 

 

Figure 1. Map of the satisfaction survey. 

RQ1: What is the generalized university students’ perception of the emergency re-

mote teaching experience with respect to the previous in-person experiences? 

RQ2: Could the transition from in-person teaching before the pandemic to remote 

teaching during the pandemic affect students’ metacognitive strategies? If so, did they 

become better or worse? 

RQ3: Could the transition from in-person teaching before the pandemic to remote 

teaching during the pandemic affect students’ self-efficacy? If so, did they become better 

or worse? 

Description of the Six Parts of the Survey 

In the following section, we describe the six main parts into which the questionnaire 

was divided. 

• Remote teaching (RT): The perceptions of the advantages and the difficulties of re-

mote teaching during the second semester of the 2020–2021 academic year were meas-

ured through 14 questions adapted from previous surveys [7,19]. Starting from the 

results of these prior works, the items were grouped into three different subgroups 

focused on the following factors: students’ perceptions of difficulties in the switch 

from in-person instruction to online learning, including the effectiveness and the or-

ganization of the course; the students’ evaluations of their instructors; and the per-

ceived difficulties due to the online learning modality. The range of possible answers 

was from 1 (not at all effective or definitely worse) to 5 (completely effective or defi-

nitely better) on a Likert scale, as described in the Supplemental Material. Every 
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question was formulated to have an immediate valuation for the improvement or the 

worsening of the in-person didactic experiences compared to those taking place 

online. 

• Subjective well-being (SWB): In order to measure subjective well-being, we used an 

instrument called PANAS (the Positive and Negative Affect Schedule) [20], which is 

used in psychology research. The PANAS scale consists of a series of 30 adjectives 

describing positive or negative attitudes towards an item, as used in [7]. The students 

had to give a rating from 1 (definitely less) to 5 (definitely more) regarding their feel-

ings and their moods towards online teaching compared to in-person activities. 

• Metacognition (MC): A total of 15 questions were reserved to investigate the personal 

cognitive process. By metacognition, we refer to the processes involving the monitor-

ing, control, and regulation of cognition. Students were asked about learning strate-

gies, how they take notes, or how they review material [21]. In this case, every ques-

tion was identically proposed twice in the same instance but referring to before the 

pandemic and the present. The items were written as first-person statements, and the 

students were asked to rate their agreement or disagreement with each statement on 

a scale from 1 (totally disagree) to 5 (totally agree) on a Likert scale, as described in 

the Supplemental Material. The proposed items were adapted from the work in [7]. 

The 15 items were equally subdivided into 5 groups, with each one intended to meas-

ure one of the following cognitive processes: knowledge networking, knowledge ex-

traction, knowledge practice, knowledge critique, and knowledge monitoring [22]. 

• Self-efficacy (SE): A total of 10 questions were dedicated to examining self-efficacy. 

Self-efficacy refers to ‘beliefs in one’s capabilities to organize and execute the courses 

of action required to produce given attainments’ [23]. Self-efficacy is considered by 

researcher in educational settings to be an important variable in the learning process 

of a student concerning their motivations, efforts, and learning strategies [24]. Addi-

tionally, in this case, every question was identically proposed twice in the same in-

stance but referring to before the pandemic and the present. The items were written 

as first-person statements, and the students were asked to rate their agreement or dis-

agreement with each statement from 1 (totally disagree) to 5 (totally agree) on a Likert 

scale, as described in the Supplemental Material. The items used in the questions were 

adapted from the work in [25]. 

• Identity (I): Concerning identity, we chose a 15-item scale adapted from [26] and [27]. 

In this survey, we considered five subgroups: the sense of belonging to the engineer-

ing community, the recognition of engineering roles in society, intrinsic interest in 

engineering, identifying as an engineer, and confidence in one’s own skills to be en-

gineer. Additionally, in this case, every question was identically proposed twice in 

the same instance but referring to before the pandemic and the present. The items 

were written as first-person statements, and the students were asked to rate their 

agreement or disagreement with each statement on a scale from 1 (totally disagree) to 

5 (totally agree) on a Likert scale, as described in the Supplemental Material. The items 

used in the questions were adapted from [28]. 

• Socio-demographic information (SD): In the survey, the participants were asked their 

gender, nationality, engineering discipline, the high school they attended before en-

rolling in engineering courses, and some information about logistics during remote 

teaching. Seven questions were dedicated to this kind of socio-demographic infor-

mation. 

3. Results 

We analyzed the Likert scale data, assigning scores from 1 to 5 to the possible answers 

chosen by the students, as described in Supporting Materials Section A. Using the statis-

tical software R by the R Foundation for Statistical Computing, at first, for every section, 

we computed the coefficient of skewness and the kurtosis to check the asymmetry and the 

peakedness of the distributions. Then, we also checked the normality of the distribution 
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with the Shapiro–Wilk test. In any case, due to the large amount of data and referring to 

the central limit theorem, we could assume a normal distribution for the samples involved 

in this survey. First, we analyzed the frequency distribution concerning remote teaching. 

Then, we focused on the data concerning metacognition and self-efficacy. Using a con-

firmatory factor analysis (CFA), we checked the modeling fit. Then, we computed the 

Cronbach’s alpha statistics [29] to verify the internal consistency of the items investigated 

in the metacognition and self-efficacy sections. Finally, after computing the average value, 

the median, and the general descriptive statistics, we investigated the outcomes using a 

paired-comparison t-test. We compared the answers referring to “before pandemic” and 

“the present”. The main features of the sample are shown in Table 1 below. 

Table 1. Main features of the sample. 

Partecipants Header Infor-

mation 
Gender Header Information Degree Header Information 

3183 students 
2126 (66.8%) male 

1057 (33.2%) female 

2227 (69.9%) Bachelor’s de-

gree 

956 (30.1%) Master’s degree 

Then, we deepened the analysis in accordance with the research questions, and we 

present the results for each section below. 

3.1. Remote Teaching (RT) 

In accordance with the generality of RQ 1, in this work, we did not enter the details 

of this section. We computed the frequency distribution of the score with respect to the 14 

questions, and we focused on some results. In the following graphs (Figure 2), the score 

distributions referring to remote teaching are reported and are grouped into negative and 

positive scores. 

  

Figure 2. Score distributions in the RT section, with negative scores in blue and positive scores in 

orange. 

Table 2 shows the mean value, the standard deviation, and the median referring to 

all the questions from 2 to 14, as we computed in a previous work [30]. 

Table 2. Main descriptive statistics for RT. 

 Mean SD Median 

Overall question (RT) 2.93 0.70 2.86 

At first glance, three clear higher bars can be observed in the two histograms. Ques-

tion 11 was scored negatively by almost 2500 students, while questions 2 and 3 were both 

scored positively by about 2000 students. The mean values and the medians for questions 
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2, 3, and 11, as in [30], confirmed these significant differences, while, in general, we ob-

served that the mean value for the items overall was just below the neutral value of “3/5” 

on the Likert scale that was used in the questionnaire. 

As can be found in Supporting Materials , items 2 and 3 concerned the courses’ or-

ganization, and these outcomes show how students appreciated the planning, the setting, 

and the logistics of the courses provided by the Politecnico di Milano. Item 11 referred to 

the relationships with pairs, and these results highlighted the lack of friendliness and the 

lack of good fellowship. For the sake of completeness of information, we report the text of 

questions 2 (Q2), 3 (Q3), and 11 (Q11). Q2: What do you think of the remote teaching pro-

vided by your course of study due to the COVID-19 pandemic? Q3: What do you think of 

the organization of teaching (timetables, exams) adopted by your course of study due to 

the COVID-19 pandemic? Q11: How has your interaction with your peers changed during 

the remote teaching experience compared to the face-to-face one? 

3.2. Metacognition (MC) 

At first, we computed the descriptive statistics. Then, according to Kline [31], using 

a confirmatory factor analysis, we checked the model fit of the five factors described pre-

viously [22] by calculating the root-mean-square error of approximation (RMSEA) [32] 

and the Tucker–Lewis index (TLI) [33]. The values of TLI (0.911 and 0.909) were greater 

than 0.90 (acceptable fit), and the RMSEA coefficients (0.076 and 0.077) were smaller than 

0.08 (reasonable approximate fit), so the fit was confirmed [34]. The complete data are 

available in Supporting Materials . Then, we tested the internal consistency of each of the 

five factors by computing Cronbach’s alpha statistics [35]. 

Notwithstanding the low number of items, the reliability analysis reported in Table 

3 supported the five-factor model [36,37]. The complete data, including the item–rest cor-

relation, are available in Supporting Materials . The following section discusses the data 

concerning the descriptive statistics and the paired t-test. 

Table 3. Summary of the reliability analysis for each subscale. 

Factor PRE/NOW 
Item Num-

ber 

Cronbach’s 

Alpha 

Strength of 

Association 
G6 (smc) Average r 

Knowledge 

networking 

PRE 3 0.81 Very good 0.75 0.59 

NOW 3 0.81 Very good 0.75 0.6 

Knowledge 

extraction 

PRE 3 0.79 Good 0.71 0.55 

NOW 3 0.79 Good 0.71 0.55 

Knowledge 

practice 

PRE 3 0.78 Good 0.72 0.54 

NOW 3 0.78 Good 0.72 0.54 

Knowledge 

critique 

PRE 3 0.77 Good 0.69 0.53 

NOW 3 0.77 Good 0.69 0.53 

Knowledge 

monitoring 

PRE 3 0.79 Good 0.72 0.55 

NOW 3 0.79 Good 0.72 0.55 

Concerning the raw scores, we observed that there was only one mean value smaller 

than the neutral score (3). In fact, the rest of the mean values (referring to the in-person 

period and the emergency period) were greater than the neutral score (3). Additionally, 

when we entered the details of each factor and compared the mean values from before 

pandemic (PRE) and during pandemic (NOW), we noticed a small increase for each factor. 

In order to check the reliability of this increase, we used the paired-comparison Student’s 

t-test. The conditions for using Student’s t-test were guaranteed in this case by the central 

limit theorem. Using EXCEL software for the statistical analysis, we verified that this small 

increase was significant from a statistical point of view, and the probability that the in-

crease was not due to coincidence was clearly greater than 99% for each of the five factors 
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that were investigated, as reported in Table 4. In order to strengthen this result, we 

checked if this increase was large enough from a statistical point of view by computing 

the effect size coefficient (Cohen’s d) [38]. We obtained an effect size (d) that varied from 

d = 0.14 to d = 0.25. In the literature, Cohen [39] suggested that d = 0.20 indicates a small 

effect size and d = 0.50 is a medium effect size for Student’s t-test. We surely had to read 

the interpretation of these results, that is to say, the weight of the effect size, in the context 

in which they were computed. For example, if we consider a sample correlation coefficient 

equal to 0.94, it would be very small for scientific disciplines such as physics or chemistry, 

but this would be considered very high in a psychological framework [38]. 

Table 4. Descriptive statistics and t-test. 

Factors PRE/NOW Mean Value SD 
t-Test 

p-Value 

t-Test 

Cohen’s d 

Knowledge net-

working 

PRE 3.192 0.896 p << 0.001 

(3.2 × 10−34) 
0.22 

NOW 3.346 0.909 

Knowledge ex-

traction 

PRE 3.240 1.027 p << 0.001 

(2.6 × 10−44) 
0.25 

NOW 3.441 1.039 

Knowledge 

practice 

PRE 3.519 0.893 p << 0.001 

(2.6 × 10−29) 
0.20 

NOW 3.665 0.885 

Knowledge cri-

tique 

PRE 2.973 0.879 p << 0.001 

(3.3 × 10−16) 
0.14 

NOW 3.073 0.911 

Knowledge 

monitoring 

PRE 3.729 0.790 p << 0.001 

(5.4 × 10−25) 
0.18 

NOW 3.867 0.779 

3.3. Self-Efficacy (SE) 

At first, using an exploratory factor analysis, we checked the one-dimensional self-

efficacy factor. Then, we confirmed the internal consistency by computing Cronbach’s al-

pha. Table 5 shows the statistical confidence, the main value, and the standard deviation. 

The exploratory factor analysis, using Kaiser’s criterion [40], allowed us to consider that 

the measure related to the 10 items concerning self-efficacy was unidimensional. In Sec-

tion D, the tables concerning these results are reported, while those concerning 

Cronbach’s alpha statistics can be found in Supporting Materials . 

Table 5. Cronbach’s alpha and main descriptive statistics for SE. 

  
No. of 

Items 

Cronbach’s 

Alpha 

Strength of As-

sociation 
G6 (smc) Average r Mean SD 

SE 
PRE 10 0.93 Very good 0.93 0.56 3.20 0.97 

NOW 10 0.93 Very good 0.93 0.58 3.15 1.03 

Concerning the raw scores, we observed that the mean value (3,20) referring to the 

in-person period (PRE in Table 4) was greater than the neutral value (3). Additionally, 

when we considered the same value referring to the pandemic period (NOW in Table 4), 

we also noticed a small decrease to an average value of 3.15. In order to check the statistical 

significance of this decrease, we used the paired-comparison Student’s t-test. The condi-

tions for using Student’s t-test were guaranteed in this case by the central limit theorem. 

Using software for statistical analysis, we checked that this small increase was significant 

from a statistical point of view and that the probability of the decrease not being due to 

coincidence was greater than 99%. In order to strengthen this result, we checked whether 

this decrease was large enough from a statistical point of view by computing the effect 

size coefficient using the software. We obtained an effect size of r = 0.03. In the literature, 

Cohen [29] suggested that r = 0.10 indicates a small effect size and r = 0.50 is a medium 

effect size for Student’s t-test, while an r-value smaller than 0.10 is negligible, as in our 

case. 
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4. Discussion and Conclusions 

A significant number of students were interviewed about their perceptions regarding 

their online learning experiences. They clearly appreciated how the Politecnico di Milano 

dealt with the organization of the mandatory online courses. It should be noted that this 

survey referred to the period of the second lockdown. Even if we can call this experience 

“emergency remote teaching” [41], we have also to recognize that the students had time 

to deal with these new challenges. This consideration, together with the readiness and 

effectiveness of the Politecnico di Milano to introduce many important actions, as de-

scribed in the introduction, could explain this unexpected outcome. The negative score in 

the RT section underlined the students’ difficulties regarding relationships. Students com-

plained about their relationships with classmates during remote teaching, and they indi-

cated that their relationships clearly worsened during the lockdown. 

We also can infer that students had improved their effective learning strategies dur-

ing the lockdown with respect to the period before the pandemic; it is possible to conclude 

that the students overcame the difficulties due to the emergency remote teaching by im-

proving their cognitive processes. Each of the five factors describing the metacognitive 

processes showed increases in the scores that were obtained (see Figure 3). Moreover, 

these results can be strictly linked to the effectiveness of the actions of Politecnico di Mi-

lano that were described in the introduction. A recent work [14] highlighted the im-

portance of having metacognitive support available in the digital environment. 

 

Figure 3. Means of metacognition factors concerning the pre-pandemic (PRE) period and the present 

(NOW) period. 

However, these findings may contrast with the common-sense perception that 

COVID-19 has negatively impacted student learning strategies [42]. In fact, previous stud-

ies have revealed that the COVID-19 pandemic can have many psychological effects on 

college students, which can be expressed as anxiety, fear, and worry, among others [43–

45], and this stress may lead to negative effects on the learning process [46]. 

The outcomes we have proposed also seem to contrast with the results of a similar 

survey referring to students enrolled in a physics faculty in Italy [7]. Finally, these results 

also seem to contrast with those concerning self-efficacy. The effect, even if considered 

negligible, was in the opposite direction. In other words, there was a small negligible de-

crease. We can infer, fortunately, that the online learning experience did not have a nega-

tive influence on the beliefs regarding students’ capabilities to organize and execute the 

courses of action required to produce the given attainments [17]. 

It could be interesting to deepen the results concerning the improvements in the met-

acognitive skills [47] and their dependence on environmental variables, for example, 
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remote teaching, as in our situation. The next step to gain a deeper understanding of the 

perceptions of this large audience of engineering students could be to improve the statis-

tical factor analysis to check the three dimensions of the RT section. In this work, we have 

proposed a preliminary estimation of the opinions given by the students of the Politecnico 

di Milano without discussing other predictors, i.e., in a mixed-method enquiry [48], it was 

indicated that female students appeared to be at higher risk of facing negative mental 

health consequences. We certainly assert that our research could be also expanded by in-

vestigating the influences of other factors such as gender or the year of the academic 

course that was attended. Another important upgrade could be collecting quantitative 

feedback of the metacognitive improvement, i.e., by analyzing the students’ grades ob-

tained in their following examinations. GPA (grade point average) is one of the instru-

ments that could be used to measure academic performance and strengthen our outcomes. 

Investigating and confirming that students’ perceptions of their metacognitive pro-

cesses have improved during the emergency remote teaching could be an important result 

to be explored in more detail. Surely, a near and real future will consider a massive use of 

information and communication technology in teaching–learning processes (the pedagog-

ical concept of technology-mediated learning), and as we described in the introduction, 

the metacognition and self-efficacy seem to be crucial in the educational system, now and 

in the future. 

In [49], it was reported that Internet, big data, artificial intelligence, 5G, and cloud-based 

platforms, among other technologies, will help society create a sustainable future in edu-

cation. However, the authors also underlined that infrastructure is not enough for an ef-

fective teaching–learning process. It is necessary to shift from traditional, teacher-cen-

tered, and lecture-based activities towards more student-centered activities, including 

group activities, discussions, and hands-on learning activities. In this student-centered 

scenario, our outcomes could boost the process towards this new paradigm of teaching, 

adding another point in favor of distance learning. It is not our responsibility to equilibrate 

all the parameters, from logistic to pedagogical, and to decide how to use distance learn-

ing for the next generation, but we can assert that our outcomes weigh in favor of remote 

teaching for engineering students. 
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Section A 

In this section, the questions (items) referring to the remote teaching, metacognition, 

and self-efficacy sections are reported. 

Section B 

In this section, the R script and the outcomes referring to the CFA concerning meta-

cognition are reported. 
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Section C 

In this section, the R script and the outcomes referring to the Cronbach’s alpha con-

cerning metacognition and self-efficacy are reported. 

Section D 

In this section, the R script and the outcomes referring to the FA concerning self-

efficacy are reported. 
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