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Introduction

With the explosion of the Coronavirus pandemic, mobile teaching and 
learning became an important educational challenge. But, in essence, the use 
of modern technologies in school transposes the natural evolution of learn-
ing, and suggests solutions to such challenges, answering students’ learning 
and needs. It is agreed that it is not an easy process, but the difficulties can 
be overcome taking into account the potential of this type of format.

The major value of exploiting technology in learning is referred to its 
potential. On the other hand, it represents an opportunity in creating experi-
ences that can provide the proper patterns of teaching and learning suitable 
at a certain moment, place, topic, and even student or group of students. By 
extension, it can be discussed around a model valuable not only at school 
but also at home. Practically, this format becomes global, it transcends the 
formal country borders and brings together a group of students from various 
areas and different cultures. In this sense, a generalization related to the use 
of mobile teaching and learning in education could become one of the most 
important achievements at the beginning of the 21st century.

But considering the actual educational crisis, several questions have to 
be underlined, constituting good issues for research: how is online learning 
perceived by university students? how do the perceptions differ between students 
enrolled in various programs? and in particular, what is the real perception of 
engineering students concerning the usefulness of online learning?

Extant research shows various perceptions of distance education useful-
ness. Many studies are highlighting the advantages of distance learning in 
terms of learning flexibility, efficiency, and outcomes, self-efficacy, comfort 
(Almahasees et al., 2021; Cicha et al., 2021, Garcia-Alberti et al., 2021; Fahrur-
rozi et al., 2020; Manea et al., 2021; Rizun & Strzelecki, 2020; Rets et al., 2021). 
Also, most studies emphasize an agreement on the fact that the educational 
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Abstract. With the unprecedented crisis 
created by the Coronavirus pandemic, 

online teaching and learning became a 
global solution - embraced by the whole 

world - that tried to cover, at least in part, 
in part the problems encountered by the 

educational systems. An exclusively online 
format of teaching and learning proved to 

be a challenge for both the didactic and 
the learning process. Although the extant 

research during the pandemic is very 
abundant, there are few approaches ad-

dressing the different perceptions reported 
by university students enrolled in various 

programs. This research aims to explore the 
usefulness of online learning as perceived 

by civil engineering students, from a 
multidimensional perspective. A multi-

dimensional model has been developed 
that manifests on four dimensions: social 

usefulness of online lectures, the useful-
ness of online learning platform, learning 

effectiveness, and, usefulness for school 
performance. The results show a relatively 
low perception of the online learning use-

fulness in an exclusively online educational 
context, which disables active learning 

through hands-on experience in laboratory 
and real-life building sites (considering the 

regular study process).  The model has been 
cross-validated on a sample of students 

enrolled in various educational programs 
then the differences between samples have 

been analyzed and discussed.
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crisis during the pandemic revealed the potential of distance education and the opportunities created for the de-
velopment of the educational infrastructure, mostly taking into consideration that the distant learning institutional 
capacities have been underequipped and limited, including here some challenges concerning the internet access 
services (Adnan & Anwar, 2020; Bisht et al., 2020). 

On the other hand, as several studies mentioned, technology and engineering students have been seriously 
affected by the distance education that inhibited the practice and the use of specific technological tools (Arroio, 
2020; Asgari et al., 2021; Makamure & Tsakeni, 2020). For lecturers, distance teaching/learning proved confusing, 
which slightly reduced the quality of teaching compared to the regular type of study (Rizun & Strzelecki, 2020). 
Although university students have good computer skills, which enable the use of educational technologies, there 
are technical issues related to Internet access (Cicha et al., 2021). Also, as many studies pointed out, students’ en-
gagement and motivation are lower than in face-to-face education (Asagari et al., 2021; Garcia-Alberti et al., 2021).

Various online learning platforms have been used during the pandemic time. Each of them comes with 
advantages and disadvantages, but it is obvious that such platforms are not the best solutions for studying an 
integrated curriculum of theory and practice, as requested by engineering education (Thakker et al., 2021). Those 
instruments have to record an important increase in terms of adaptability, technical-friendly issues for users, to-
gether with dedicated methods for improving students’ motivation to study, being able in this sense to achieve a 
high level of effectiveness (Roberts et al., 2018). 

The present research aimed to explore the usefulness of online learning from a multidimensional perspective. 
A multidimensional model has been developed that manifests on four dimensions: social usefulness of online lectures, 
the usefulness of online learning platforms, learning effectiveness, and usefulness for school performance. The model 
has been tested on a sample of university students in civil engineering and cross-validated on another sample. 

Background and Conceptualization

Background

Rizun and Strzelecki (2020) explored pandemic-induced distance learning. Polish students (the University of 
Katowice, study programs in economics) believed that distance learning tools and software are easy to master, so 
understanding the principles of the form of distance education did not cause them any problems. Anyway, the 
idea of ​​distance learning is good, and it is planned to use it more often in university studies. In addition, distance 
education has increased student learning efficiency, improved outcomes, and productivity. However, in general, 
students evaluate the efficiency and effectiveness of studies on average. Assessing the convenience and useful-
ness of distance education, students indicated that they really want to return to regular education - to university, 
where they can communicate with their friends, discuss various issues, receive feedback from the lecturer, not from 
the computer screen, want to work in libraries, etc. In particular, they felt embarrassed to take exams remotely or 
present their final works to the commission. These procedures also cause tension, so when a student is left alone 
with a computer screen, the anxiety only intensifies. To the authors “best knowledge, this is the first study testing 
the shift to distance learning using the adapted GETAMEL model and PLS-SEM method”. The results of the research 
are useful for the formation of university policy. When introducing technologies in studies, it is very important how 
students are introduced to them, involved in their use and how their expectations and feedback are met.

Cicha et al. (2021) analysed the distance study expectations of first-year students. GETAMEL, which is the 
adapted General Extended Technology Acceptance Model for E-Learning, was used in the study. The researchers 
analysed the expression of experience, subjective norms, enjoyment, computer anxiety, and efficiency in distance 
teaching/learning. To test the research model presented during the research, The Partial Least Squares method of 
Structural Equation Modelling was used. An online survey was created to conduct the research, which collected 
data from 670 Polish first-year undergraduate students. Research has shown that students have good computer 
skills, so they are not worried that distance education may cause them technical difficulties (related to the use of 
tools. At the same time, these student’s opinions did not correlate positively with how students assess the ease of 
participating in distance learning.

Rets et al. (2021) presented an interview with undergraduate students that aimed to capture students’ percep-
tions of the usefulness of Learning analytics dashboards (LADs) and the factors that explain these perceptions to 
students learning remotely. Identified factors: confidence in information, performance, academic self-confidence, 
etc. This allows visualization of the learner and his learning. In parallel, the Technology Acceptance Model (TAM) 
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is discussed, which is based on perceived utility constructs (to what extent a person thinks that using a particular 
system improves his capabilities) and perceived ease of use (perceived effort required to do so).

The Landrum (2020) study revealed positive and significant correlations between LMS self-efficacy, learning 
self-efficacy, self-regulation, and time management with perceived satisfaction and usefulness. It is noted that 
students who use LMS and have the ability to learn online, easily practice skills and understand strategies in online 
classrooms. For less confident students, online classes are less useful, and they are dissatisfied with both the platform 
and online learning in general. So, the student needs to be self-confident to realize that online classes can be helpful.

The results of a study by Fahrurrozi et al. (2020) demonstrated the usefulness of distance teaching/learning. 
In particular, the quality of the learning environment has been significantly affected. The usefulness of online 
learning was manifested through the impact on family cooperation and its quality. In addition, the usefulness of 
online learning has had a significant impact on the quality of teaching. Finally, the usefulness of online learning 
has had a significant impact on the quality of lecturers. According to the researchers, all learners who are positive 
about distance learning value it for comfort, accessibility, interactivity and adaptability, knowledge acquisition. 
In addition, those students who tend to do more activities at the same time have survived the pandemic period 
quite progressively.

The research of Garcia-Alberti et al. (2021) pointed out some disadvantages of distance learning based on a 
study in two countries. They analysed six civil engineering courses at three universities from Spain and Peru. They 
found that students are less engaged with the course because they lack face-to-face meetings and informal talks 
with lecturers, which make them feel as belonging to a community. 

Asgari et al. (2021) also found a decrease in students’ motivation and engagement during the pandemic. Their 
survey taken by 110 instructors and 627 students targeted six engineering education departments at California state 
university. Students complained of Zoom fatigue, lack of social connection with their colleagues, poor guidance 
from the instructors, time management issues, technical difficulties, work-life balance issues, and lack of motivation. 
In addition, the study highlighted the importance of hands-on training and experiments in engineering education.

In this respect, Kinney et al. (2012) demonstrated that technical topics are suitable to be effectively taught 
through online methods, suggesting at that moment that such methods are crucial for the future of online engi-
neering education. On the other hand, the results of the study underlined that engineering lab experiences cannot 
be delivered online. However, teachers proposed simulations or even processing of already acquired data for engi-
neering students to complete their course projects. For achieving such targets, the teachers must be familiar with 
effective ways for providing online hands-on training/experience, by acquiring knowledge on design, preparation, 
distribution/collection of the laboratory kits, or experiment recording (Asgari et al., 2021).

Research Model and Hypotheses

The perceived usefulness of online learning has been conceptualized as a second-order factor that manifests 
along four dimensions (first-order constructs): social usefulness of the online lectures, the usefulness of the online 
platform, learning effectiveness, and usefulness for school performance (Figure 1). The conceptualization as a second-
order factor enables a distinction between the contribution of each dimension to the global factor and analysis 
on two levels (global factor and each dimension). 

Figure 1
Research Model
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The operationalization of the constructs is presented in Table 1. Social usefulness (OL) refers to the increased 
communication and interaction between students and between students and teachers. Since students and teach-
ers are forced to stay home, online lectures became the main interaction environment, so it is expected that online 
lectures manifest a positive influence on communication and social interaction. 

Table 1
Constructs and Measures 

OL Social usefulness 

OL1 Online lectures enhance my communication skills

OL2 Online lectures improve the interaction with the teacher

OL3 Online lectures strengthen the students’ community

OT The usefulness of the online platform

OT1 The online platform is suitable for debate

OT2 The online platform is suitable for group work

OT3 With the online platform, I can better demonstrate my knowledge

OT4 With the online platform, I can better present my work

LE Learning effectiveness

LE1 I could better understand the lecture by using the online platform

LE2 I find it easier to learn by using the online platform

LE3 I learn better by using the online platform

PU Usefulness for school performance

PU1 The online platform could enhance my school performance

PU2 Using the online platform would improve my schoolwork

PU3 The use of the online platform would give me an advantage

The usefulness of the online platform (OT) refers to the increased possibilities for working in a group, hosting 
debates on various topics, and presenting the work to teachers and colleagues. Learning effectiveness (LE) refers 
to the possibilities for better understanding and supporting learning through the means and facilities proposed 
by the online platform. The usefulness for school performance (PU) refers to the advantages provided by the online 
platform that could enhance the quality of work and academic performance.

Research Methodology 

Method

The evaluation instrument has been developed based on existing scales in the literature and preliminary 
research (Lamanauskas & Makarskaitė-Petkevičienė, 2021; Manea et al., 2021). Data has been collected from three 
universities - one from Lithuania and two from Romania. 

Two samples are considered in this study. The first sample is collected from civil engineering students in Ro-
mania. The second is collected from students enrolled in various educational programs in Lithuania and Romania. 
The participants have been asked to answer several general questions as regards demographics, program study, 
and year of study, then to evaluate the items on a 5-points Likert interval scale.

The empirical validation of the multidimensional model follows a two-step approach: testing the inter-corre-
lated first-order factors model and the second-order factor model, and four first-order factors, Figure 2), according 
to the recommendations from the literature (Edwards, 2001; Koufteros et al., 2009; Marsh & Hocevar, 1985). 
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Samples

The model has been tested on a sample of 214 civil engineering students (137 males, 73 females). Almost all 
are undergraduates (204, i.e., 95%). Most of the students are enrolled in the Civil Engineering program (119) and 
Railways, Roads, and Bridges Engineering program (37). The rest are being enrolled in other engineering programs. 
All students are using the platform Microsoft Teams.

The model has been cross validated on the second sample of students enrolled in two universities, one from 
Lithuania (primary education and science education) and the second one from Romania, all of them being involved 
in initial teacher training studies (science and engineering education). The Lithuanian subsample consists of 158 
students and the Romanian subsample consists of 140 students, most of them being enrolled in the programs 
proposed by the Teacher Training Departments. 

Statistical Data Analysis

Each model has been analysed for dimensionality, the internal consistency of the scale, and convergent valid-
ity. Discriminant validity is not so relevant for multidimensional models, since the dimensions are supposed to be 
highly correlated (Koufteros et al., 2009). Unidimensionality of each dimension and the convergent validity have 
been assessed according to the recommended thresholds from the literature (Fornell, & Larcker, 1981; Hair et al., 
2010), as regards factor loadings (greater than 0.5), construct reliability (Cronbach’s alpha), composite reliability, 
composite reliability (CR greater than 0.70), and average variance extracted (AVE, greater than 0.5). 

The model fit with the data was assessed with the following goodness of fit indices (Hair et al., 2006; Scher-
melleh-Engel et al., 2003): chi-square (χ2), degrees of freedom (df), χ2/df, comparative fit index (CFI), the goodness 
of fit index (GFI), root mean square error of approximation (RMSEA), and standardized root mean square residual 
(SRMR). The model was analysed with Lisrel 9.3 for Windows (Mels, 2006), using a covariance matrix as input and 
maximum likelihood estimation method.

The model has been estimated on the civil engineering education sample then cross-validated on another 
sample. Then an analysis of invariance (Milfont & Fischer, 2010; Vanderberg & Lance, 2000) has been carried on to 
enable a meaningful comparison of the observed scores in the two samples. 

Research Results

Model Validation on the Engineering Education Sample

The first step is to test the first-order factors model. The testing results show a good fit between the four-
factors model and the data, according to the goodness-of-fit indices mentioned in the literature (Hair et al., 2006): 
χ2=139.95, df=59, p=.0001, χ2/df=2.372, RMSEA=0.080, CFI=0.967, GFI= 0.911, SRMR=.0403. 

The scale reliability (Cronbach’s alpha) is over .7. The factor loadings are over .5, which proves the unidimen-
sionality of each factor. The convergent validity is very good since the composite reliability (CR) and the average 
variance extracted (AVE) are over .7, respectively over 0.5. The analysis results of unidimensionality, reliability, and 
convergent validity for the four-factors model are presented in Table 2. 

Four items have been scored below the neutral value of 3.00, out of which three are from the first dimension, 
which suggests a low perception of the social value of online lectures. On the opposite side, only two items have 
been scored over 3.50: OT4 (I can better present my work) and PU3 (the online platform would give me an advantage).

Table 2
Descriptives, Factor Loadings, Reliability, and Convergent Validity (N=214)

Factor Item M SD Loading Alpha CR AVE

OL

OL1 2.86 1.40 0.90

.877 0.883 0.717OL2 2.77 1.45 0.89

OL3 2.55 1.49 0.74
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Factor Item M SD Loading Alpha CR AVE

OT

OT1 3.31 1.32 0.70

.855 0.857 0.600
OT2 3.14 1.54 0.74

OT3 2.98 1.46 0.86

OT4 3.52 1.43 0.79

LE
LE1 3.11 1.41 0.96

.958 0.939 0.885LE2 3.16 1.43 0.96

LE3 3.11 1.42 0.92

PU
PU1 3.26 1.39 0.88

.960 0.876 0.702PU2 3.29 1.35 0.85

PU3 3.58 1.31 0.78

Then the second-order factor model (structural model) has been tested. The model estimation results are 
presented in Figure 2. The testing results also show a good fit between the structural model and the data, according 
to the goodness-of-fit indices mentioned in the literature (Hair et al., 2006): χ2=152.54, df=61, p=.0001, χ2/df=2.501, 
RMSEA=0.084, CFI=0.963, GFI=0.904, SRMR=0.0455. 

Figure 2
Estimation Results (N=214) 4-factors Model (left), Second-order Factor Model (right)
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The factor loadings for the first-order constructs (dimensions) are all above the threshold of 0.6, ranging from 
0.69 to 0.96. The factor loadings for the second-order factor are also high, ranging from 0.85 to 0.89. The Cronbach’s 
alpha is 0.960 thus proving scale reliability. The convergent validity for the second-order construct is very good 
(CR=0.937, AVE=0.789). 

The second-order factor model explains 72.7% variance in OL, 87.8% variance in OT, 76% variance in LE, and 
79% variance in PU. The existence of a second-order factor has been tested through the T coefficient (Marsh & 
Hocevar, 1985) computed as a ratio between the χ2 of the first-order model and χ2 of the second-order model. For 
this sample, T=0.92 is greater than 0.80, suggesting the existence of a second-order factor, which explains 92% of 
the relations between the first-order factors. 

Cross-validation on Another Sample

The testing results show an acceptable fit between the four-factors model and the data, according to the 
goodness-of-fit indices mentioned in the literature (Hair et al., 2006): χ2=185.81, df=59, p=.0001, χ2/df=3.149, RM-
SEA=0.085, CFI=0.943, GFI=0.91, SRMR=0.0545. 

The scale reliability (Cronbach’s alpha) is over .70 and the loadings are over 0.50, which proves the unidimen-
sionality of each factor. The convergent validity is very good since the composite reliability (CR) and the average 
variance extracted (AVE) are over 0.7, respectively over 0.5. The analysis results of unidimensionality, reliability, and 
convergent validity for the four-factors model are presented in Table 2. The descriptive statistics and item loadings 
are presented in Table 4.

There is only one item (OL3) that has been scored below the neutral value of 3.00. On the other hand, six items 
have been scored over 3.50. Most appreciated were the features that support social learning: OT1 (online platform 
suitable for debate) and OT4 (I can better present my work).  

Table 3
Descriptives, Item Loadings, and Convergent Validity (N=298)

Factor Item M SD Loading Alpha CR AVE

OL

OL1 3.06 1.30 0.85

.870 0.875 0.702OL2 3.12 1.26 0.93

OL3 2.89 1.33 0.72

OT

OT1 3.95 1.01 0.59

.728 0.728 0.406
OT2 3.65 1.13 0.50

OT3 3.30 1.17 0.76

OT4 3.80 1.11 0.67

LE

LE1 3.16 1.04 0.88

.924 0.939 0.885LE2 3.23 1.10 0.91

LE3 3.33 1.12 0.71

PU
PU1 3.54 1.03 0.68

.864 0.842 0.643PU2 3.53 1.22 0.90

PU3 3.69 1.14 0.81

All item loadings are over 0.5, thus proving the unidimensionality of the first-order factors. The Cronbach’s 
alpha is varying from 0.728 to 0.924, thus showing good reliability of the scales. The convergent validity is also 
good, with composite reliability (CR) over 0.7, varying from 0.728 to 0.939, and average variance extracted (AVE) 
over 0.5 with one exception (OT). 

The model fit with the data is good: χ2 =194.19, df=61, p=.0001, χ2/df=3.183, CFI=0.940, GFI=0.909, SRMR=0.0576. 
The model estimation results for the second sample are presented in Figure 3. 
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Figure 3
Estimation Results (N=298) 4-factors Model (left), Second-order Factor Model (right)

 

The factor loadings for the first-order constructs (dimensions) are all above the threshold of 0.5, ranging 
from 0.5 to 0.93. The Cronbach’s alpha is .936. The factor loadings for the second-order factor are also high. The 
convergent validity for the second-order construct is very good (CR=0.913, AVE=0.727). 

The existence of a second-order factor for this sample has been tested through the T coefficient, which is 0.96, 
showing that the second-order factor accounts for 96% of the relations between the first-order factors. 

Analysis of Differences

To compare differences between samples an invariance analysis is needed to check if respondents are inter-
preting the variables in the same way (Vandenberg & Lance, 2000). The first step is to test an unconstrained model 
on both samples taken. The results show a non-significant chi-square (Δχ2 = 398.4, df=137, p =.004) and acceptable 
GOF indices (CFI=0.976, GFI=0.906, RMSEA=0.086, SRMR=0.06353).

The next step is to test the metric invariance by constraining factor loadings to be equivalent in each group. 
Although the model comparison shows a significant chi-square difference (Δχ2 = 39.17, Δdf = 13, p = .0001), the 
depreciation of CFI is not less than 0.01 so the model exhibits metric invariance, according to the criterion of Cheung 
and Rensvold (2002). This means that the model has been perceived in the same way in each group. 

Testing the scalar invariance is done by constraining the intercepts to be equivalent. The model comparison 
shows a significant chi-square difference (Δχ2 = 75.16, Δdf = 9, p = .0001), the depreciation of CFI is less than 0.01 
so the model has scalar invariance. The results of the invariance analysis are presented in Table 4.
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Table 4
Invariance Analysis Results (N=512)

Model df CFI Δ CFI Δ df Δχ2 p

Unconstraint 137 398.400 0.976        

Metric invariance 150 437.570 0.971 -0.005 13 39.17 .0001

Scalar invariance 159 512.730 0.968 -0.003 9 75.16 .0001

The metric invariance enables the comparison of observed scores. As could be observed from tables 2 and 
3, there are large differences between the mean values in the two samples. Students in civil engineering scored 
lower on all items. The one-way ANOVA (1, 510, 511) test for significance shows that differences are statistically 
significant for OL2 (F=8.627, p=.003), OL3 (F=7.114, p=.008), OT1 (F=38.989, p=.0001), OT2 (F=19.291, p=.0001), 
OT3 (F=7.027, p=.008), OT4 (F=5.858, p=.016), LE3 (3.880, p=.049), PU1 (6.962, p=.009), and PU2 (4.252, p=.040). 
The larger differences are between the mean values of OT1 (platform is suitable for debate) and PU2 (platform is 
suitable for group work)

The differences between samples as regards the mean value of each construct are presented in Table 5. A 
one-way ANOVA (1, 510, 511) showed that the differences are statistically significant for OL (F=7.312, p=.007), OT 
(F=20.364, p=.0001), and PU (F=4.620, p=.032).

Table 5
Comparison between Samples (N=512)

Sample OL OT LE PU

Engineering 2.73 3.32 3.13 3.38

Education 3.02 3.80 3.24 3.59

The largest differences are between the mean values of OT (usefulness of the online platform) which 
suggests that the students enrolled in educational programs are valuing the features that support social 
learning. In both samples, the highest scored dimensions were the usefulness of the online platform and the 
usefulness for school performance. 

Discussion

This study contributes with an empirically validated multidimensional model measuring the usefulness 
of online learning. The usefulness of online lectures has been conceptualized as a global factor that manifests 
on four dimensions: social usefulness, the usefulness of the online platform, learning effectiveness, and useful-
ness for school performance. 

The results bring evidence for the existence of a second-order factor which is a better conceptualization 
having a higher explanatory power. It is also a better alternative since it has fewer parameters to estimate 
and more degrees of freedom. The cross-validation on a second sample provides evidence that the multidi-
mensional model is reliable.

Overall, the observed scores show a relatively low but positive perception as regards the usefulness of 
online learning which is not surprising given the restrictions of an exclusively online educational process. 
By studying remotely, students develop independence, responsibility, and become more disciplined. Better 
time planning skills are formed, participation in lectures without contact supervision of the lecturer. Clearly, 
most students have the appropriate knowledge of information technology that they have been able to apply 
in practice through distance learning. Distance lectures develop new skills and shape the character of young 
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people. Other studies also showed that comfort and accessibility are often cited as extremely significant 
benefits (Mukhtar et al., 2020). Despite the fact that online teaching/learning support and facilitate learning/
teaching activities still remain a dire need to weigh the pros and cons of technology and harness its potentials 
(Dhawan, 2020). 

In both samples, the lowest scored dimension was the social usefulness which refers to communication 
and students’ community. This could be explained by the negative effects of the lockdown which prevented 
students from meeting face to face, for example, distraction and reduced focus, heavy workload, problems 
with technology, and the internet. This finding is similar to the results of other studies (Lamanauskas & 
Makarskaite-Petkevičiene, 2021; Hussein et al., 2020). 

The comparison of mean values between the two samples revealed significant differences that highlight 
that overall, students in engineering have a lower perception of the usefulness of online learning. This is 
explained by the fact that they have many laboratory classes including experiments and building materials 
manipulation which need a physical presence. To promote active learning, a “hands-on” experience with 
materials and technological tools is needed. They also have practical assignments that require a physical 
presence in building sites where various engineering works are built.  

In both samples, the most appreciated dimensions were the usefulness of the online platform and the 
usefulness for school performance although there is an interesting difference as regards the scoring of each 
dimension. While for the students enrolled in educational programs the most appreciated dimension was the 
usefulness of the online platform, the students enrolled in engineering programs mostly liked the usefulness 
for school performance. 

There are several explanations for those differences. An explanation is the specific studying program. 
Students in civil engineering are future engineers, that are looking forward to working in design companies 
or construction enterprises. As such, they are working more individually and have a pragmatic view of the 
profession. This explains why they mainly appreciated the usefulness of school performance. As highlighted 
in a recent study (Manea et al., 2021), engineering students have many project assignments that require a pre-
sentation, which explains the relatively high score of the online platform’s usefulness for presenting their work.

Students enrolled in the educational programs are future educators thus being interested in the edu-
cational process itself and the challenges brought by an online learning platform. This explains their high 
perceptions as regards the features supporting social learning. It should be noted that by distance learning, 
students have the opportunity to revisit the material presented during the lecture, to use additional informa-
tion available on the Internet, to absorb it at a pace suitable for everyone, and thus to better understand the 
study content. According to researchers, in general, online education (using a variety of technologies) has a 
high effect on reducing negative emotions and increasing engagement and a moderate effect on increasing 
positive emotions of pre-service teachers (Başal & Eryılmaz, 2021). A study (conducted in Ghana) showed that 
pre-service teachers were digitally literate and mostly accessed online learning using smartphones. An increase 
in motivation to learn was also observed due to the flexibility of online learning (Ogbonnaya et al., 2020). It 
is important to emphasize the peculiarities of pedagogical/educational studies. These activities are based on 
communication, strong social skills development, reflective practice, close contact with school and cognition 
of students, development of their achievements, group dynamics and different educational environments, 
etc., which students seem to have missed. They were restricted from activities related to education, personal 
development; educational institutions could not test their own lessons scenarios or other educational activity 
projects in face-to-face mode. 

Learning effectiveness must be seen in strong conjunction with human interaction, especially in the con-
text of online learning, as an essential condition of qualitative education, in a world that is constantly changing 
and in which the individual must pass through a difficult adaptation process to the societal requirements. In 
general, online platforms are perceived to support learning outcomes equivalently as resulted from traditional 
format (Barry, 1995), but their particular affordances and constraints (“difficult or negative interactions with 
interfaces”, “clarity and consistency in course design, organization, goals, and instructor expectations”, “ongoing 
assessment of student performance linked to immediate feedback & individualized instruction”) make the teachers 
adopt strategies and approaches that might enhance the learning effectiveness of online instruction (Gibson, 
1996). In this respect, it is good to understand that just being online does not automatically mean efficiency and 
effectiveness - no matter how sophisticated the actual digital solutions are, they cannot save unconvincing 
teaching options, communication disabilities, lame, or poorly structured content. Unfortunately, technology 

https://doi.org/10.33225/jbse/21.20.716

THE USEFULNESS OF ONLINE LEARNING DURING THE COVID19 PANDEMIC AS PERCEIVED 
BY ENGINEERING EDUCATION STUDENTS: A MULTIDIMENSIONAL MODEL

(pp. 716-728)



726

Journal of Baltic Science Education, Vol. 20, No. 5, 2021

ISSN 1648–3898     /Print/

ISSN 2538–7138 /Online/

does not represent a teacher who replaces a real teacher, but it becomes very useful when it is integrated into a 
well-organized didactic approach, carefully planned, masterfully conducted, with controlled improvisations, 
with intentionally set objectives, and adequate communication.

On the other hand, a series of elements influenced the school performance during the pandemic period, 
being multiplied by the online educational contexts. Even the students’ feedback is favourable to a certain gain 
in their school performance, there are clearly issues underlined in several cases that envisage stress, uncertainty 
about the future, changes in the way of socializing with colleagues, and even self-esteem problems. But at 
least a part of those issues seems to be natural and a major role of their limitation in practice is the teacher’s 
task. Most of the teachers did not know how to behave, in the role of online teacher, sitting in front of the 
computer, as an authentic leader, proposing learning experiences in the format of seeing, thinking, working 
together with the students, helping students. In this respect, teachers have to be fully oriented on students’ 
needs, focused on mission and objectives, helping students to understand the reality, and offering relevant 
learning. Considering the pandemic conditions, teachers must capitalize on their digital competencies and 
resources, with the view to adapt the educational process efficiently, to answer the students’ requests and 
possibilities (Santi et al., 2020).

There are inherent limitations of this exploratory work. A limitation is related to the fact that students 
in civil engineering are from one university while students enrolled in educational programs are from two 
universities from two different countries. Another limitation is related to the sample size. Although the model 
has been cross validated, both samples are relatively small. Also, the degree of readiness for exclusive online 
teaching and learning differs by country and university. At the same time, such research studies are welcome 
to understand the role and importance of online learning, with the view to assess the usefulness of online 
learning, especially for engineering students, when the amount and quality of laboratory hands-on activities 
are important.   

 
Conclusions and Implications

The study emphasized the students’ perceived usefulness of online learning which has been conceptual-
ized as a factor that co-interests four dimensions: social usefulness of the online lectures, the usefulness of the 
online platform, learning effectiveness, and usefulness for school performance. The results of the research provide 
useful insights into actual issues related to online education that enriched the concept of education in the 
last period and exploited the Internet as the main solution for “pandemic education”. The results of the study 
illustrate a relatively low but positive perception as regards the usefulness of online learning, in general. Dis-
cussing the dimensions, the lowest scored was recorded by the social usefulness (referring to communication 
and students’ community), the most appreciated dimensions being the usefulness of the online platform and 
the usefulness for school performance. 

It can be stated that the pandemic situation and distance learning experience developed students’ 
independence and planning skills, but the practice based on live communication decreased, students from 
education study programs lost real pedagogical situations they experienced at school and did not try many 
teaching/learning methods in didactic classes. While studying remotely, it was practically impossible to explore 
and test some teaching/learning tools and techniques. 
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