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Abstract 

Background: Virtual classroom and online learning are generating popularity all over the world as 

a result of COVID 19 crisis. Virtual classroom is one of the most important applications of 

information technology that provides the learner with unlimited access to educational materials at 

any time and from any place. Students were more interested in addressing various motivating and 

challenging environment and teaching methods to construct a diverse atmosphere. Objective: To 

evaluate the effect of virtual classroom on critical care and emergency nursing students' 

achievement and learning satisfaction. Research question: What is the effect of virtual classroom 

on critical care and emergency nursing students’ achievement and learning satisfaction? Study 

design: A causal-comparative pretest/ posttest research design was used to conduct this study. The 

study was conducted at Faculty of Nursing, Alexandria University. Four tools were used in the data 

collection. Tool I: Students’ readiness to E-learning survey, tool II: predictors of students’ 

satisfaction in e-learning survey, tool III: students’ self-assessment of their learning experiences 

survey, tool IV: students’ achievement record. Subject: A purposive sample of 345 undergraduate 

students who accepted to participate in the research and met the inclusion criteria. Results: The 

virtual classroom had highly statistically significant effect on increasing students’ interaction, 

learning satisfaction and level of achievement mean score p<0.001. The ability of self-regulated 

learning in virtual classroom had a highly significant influence on students' learning satisfaction 

p=0.04. Conclusion: Virtual classroom was highly statistically significant effective method of 

learning and improving the studied students’ satisfaction and level of achievement mean score. 

Recommendation: assess the students’ needs towards virtual classroom for enhancing cooperative 

learning environment and improving the required equipment and internet availability to the students 

and staff members.  

Keywords: virtual classroom, critical care, emergency nursing students, achievement and learning 

satisfaction. 

 

Introduction 

In the last 50 years, a rapid growth in the 

education levels has been observed all over the 

world. Coronavirus disease (COVID-19) 

represents the greatest challenge that educational 

systems have ever faced (Daniel, 2020, Davis, et 

al., 2019 & Sun, et al., 2020). So, many 

governments recommended that educational 

institutions to shift immediately to online teaching 

and distance education. 

According to the recent data of 

UNESCO (2020), the COVID-19 crisis has 

prompted country-wide school closures in more 

than 191 countries around the world.  These 

decisions influenced 91.3 % of the students 

worldwide, enrolling nearly 1.5 billion students 

(Drane, et al., 2020).   

Technology-based learning has become one 

of the vital learning resources for both teachers 

and students to share and acquire knowledge 

(Davis, et al., 2019 & De Oliveira, et al., 2018). 

E-learning began in the 1980s and defined by the 

European Commission in 2001 as the use of 

multimedia technologies and the internet to 

enhance access to services and improve the 

quality of learning and cooperation. It 

incorporates the use of the internet and other 

important technologies to generate learning 

materials and manage courses in educational 

institutions (UNESCO, 2020; Zhou, et al., 2020). 

It encompasses a wide range of applications, 

learning methods and procedures (Somayeh, et 

al., 2016).  

https://link.springer.com/article/10.1007/s10758-020-09483-1#ref-CR14
https://link.springer.com/article/10.1007/s10758-020-09483-1#ref-CR48
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In the recent decades, the continuous 

increase in the developments of different sciences 

has greatly increased the burden of the learning 

process. So, the traditional method of teaching 

which is teacher-centered approach does not 

fulfill the required objectives at this required time. 

Also, by the global response to COVID 19, 

Chinese government offered a quarter of a 

billion full-time students to continue their studies 

through the online platforms in Wuhan. Many 

universities as Zhejiang University had 

successfully introduced virtual classrooms to 

manage more than 5,000 courses online (Li & 

Lalani, 2020; Naderi & Aein, 2014).  The use of 

web-based instruction for educational purposes is 

becoming more popular and widespread at this 

time. More universities were encouraging faculty 

staff to create virtual classroom to cope with this 

pandemic (UNESCO, 2020). Thus virtual 

classroom is one of the most interactive and 

enriching means of distance learning available 

today which includes a formal delivery of 

instruction in a separate time and geographic 

location.  

Virtual classroom has many benefits include 

the ability of the learners to study at any time and 

from any place. It entails the delivery of 

knowledge, training, and motivating the students 

to interact with each other, as well as share and 

appreciate different viewpoints. It facilitates 

collaboration and strengthens the bonds that 

support learning. Several studies had reported the 

advantages and benefits of incorporating e-

learning technology into universities (Davis, et 

al., 2019; De Oliveira, et al., 2018 &      Zhou, et 

al., 2020). Arkorful (2014) also discussed that one 

of the benefits of E-learning and virtual 

classrooms were their ability to concentrate on the 

learners. It also facilitates learner-to-learner 

relationships through the use of discussion 

forums. With the synchronous virtual classroom, 

an instructor can evaluate students’ levels of 

knowledge and tailor the course material 

appropriately and provide immediate feedback. 

Also, the external motivation and encouraging 

students’ participation in virtual classroom can 

increase the students’ retention, achievement and 

completion rates (Rosenfeld, 2018). According to 

Gamage et al. (2014). The virtual classroom 

provides additional opportunities for interaction 

between the students and teachers during content 

delivery. Virtual classroom has a cost effective 

benefit in decreasing the needs for the students to 

travel. It provides learning opportunities to a large 

number of students without requiring a large 

number of buildings. Asynchronous learning is an 

advantage of using virtual classroom that allows 

self-pacing as students can learn at their own pace 

and speed. As a result, it improves 

the students' satisfaction and reduces their stress 

(Leong, et al., 2012). Even so, according to 

Olmstead (2013), group discussion and peer 

communication were not always possible in 

virtual classrooms, the high cost of creating a 

virtual instruction network, the necessity of 

having a computer and the requisite skills were 

also among its limitations. 

Yılmaz (2015) evaluated nursing students 

and reported that traditional classroom education 

is tiresome and the force to learn at certain 

predetermined time limits actual learning. In 

contrast, learners have access to educational 

content at any time in virtual instruction, which 

increases the efficacy of instruction. Thoms & 

Eryilmaz (2014) revealed the advantages of 

virtual class room among students as easy 

accessibility, easily use, the freedom of 

navigation, the high quality of images and the 

possibility of repeating the practice. 

Significance of the study: 

Cooperation and interactions between 

students and educational staff during the virtual 

class room are crucially significant and last for a 

long period of time. Evidences showed that 

students were more engaged and motivated in 

challenging learning environment and learning 

methods and interested in learning in an 

innovative and dynamic environment (Gamage, et 

al., 2014). So, a balance should be maintained 

between the students’ expectations and the 

educational methods. However limited studies on 

the efficacy of virtual education were rarely 

reported. Thus, this study was done to assess the 

effect of virtual classroom on critical care and 

emergency nursing students' achievement and 

learning satisfaction. 

Aim of the study: 

 To evaluate the effect of virtual classroom on 

critical care and emergency nursing students' 

achievement and learning satisfaction. 

 

https://cloud.tencent.com/developer/article/1589218
https://cloud.tencent.com/developer/article/1589218
https://www.weforum.org/agenda/2020/03/coronavirus-china-the-challenges-of-online-learning-for-universities/
https://link.springer.com/article/10.1007/s10758-020-09483-1#ref-CR42
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Research question:  

 What is the effect of virtual classroom on 

critical care and emergency nursing students’ 

achievement and learning satisfaction? 

 Research methods 

Research design:  

A causal-comparative pretest/ posttest 

research design was used to conduct this study. 

The independent variable is the total virtual 

classroom strategy. The dependent variable is 

students' achievement and learning satisfaction.  

Setting: 

This study was conducted at Faculty of 

Nursing, Alexandria University from March to 

September 2020.  

Sample:  

A purposive sample of 345 undergraduate 

students enrolled in the second and third years 

accepted to participate in the research and met the 

inclusion criteria. Inclusion criteria were the 

students aged 18 years or older and students who 

were enrolled in critical care and emergency 

nursing courses for the first time. Exclusion 

criterion was the students who were transferred 

from another university which depends mainly on 

e-learning courses.  

Recruitment: 

Study surveys were sent out to all students 

who had been registered in critical care and 

emergency nursing courses which included 

emergency nursing and emergency medicine 

(second year), critical care nursing and critical 

care medicine courses (third year). The surveys 

were sent through their four groups on social 

media (whats app). The researchers used whats 

app groups because it was recommended by the 

students' team leaders.  

Tools:  

Four tools were used to collect the data. 

Tool one was "student' readiness to e-learning". It 

was a valid and reliable instrument for assessing 

readiness for e-learning. It was adopted from 

Watkins et al. (2008). It consisted of two parts. 

The first one included demographic 

characteristics of the students. The second part 

was a students' self-assessment for their readiness 

to e-learning. It composed of six categories that 

were valid and reliable in prior work; technology 

access (3 items, 5 points Likert scale, α =0.95), 

online skills and relationships (9 items, 5 points 

Likert scale, α =0.95), motivation (3 items, 5 

points Likert scale, α =0.88), online audio/video 

(3 items, 5 points Likert scale, α =0.90), internet 

discussions (4 items, 5 points Likert scale, α 

=0.74), and importance to your success (5 items, 

5 points Likert scale, α =0.86). The five points 

Likert scale scored from 1 which was completely 

disagree to 5 which was completely agree.  

Tool two was a valid and reliable instrument 

about predictors of student satisfaction in e-

learning experience. It was adopted from Kuo et 

al. (2014). It was used to assess the factors that 

affected students' satisfaction in e-learning 

experience. It composed of five categories that 

were valid and reliable in prior work; learner–

learner interaction (8 items, 5 points Likert scale, 

α=0.93), learner–instructor interaction (6 items, 5 

points Likert scale, α = 0.88), learner–content 

interaction (4 items, 5 points Likert scale, α = 

0.92), internet self-efficacy (8 items, 7 points 

Likert scale, α = 0.93), and self-regulated e-

learning (12 items, 7 points Likert scale, α =0.79). 

The five points Likert scale scored from 1 which 

was completely disagree to 5 which was 

completely agree. The seven points Likert scale 

scored from 1 which was completely disagree to 

7 which was completely agree. 

Tool three was learning satisfaction. It was 

adopted from Kuo et al. (2014). It was a students' 

self-assessment tool for their satisfaction with 

learning experience. It was a valid and reliable 

tool in a prior study. It included 5 items rating on 

5 points Likert scale with reliability α = 0.93.  The 

five points Likert scale scored from 1 which was 

completely disagree to 5 which was completely 

agree.   

Tool four was students' achievement. This 

tool was developed by the researcher after review 

of literature. Validity of this tool was ensured by 

five experts of professor of critical care and 

emergency nursing and lecturer of nursing 

education, Faculty of Nursing, Alexandria 

University. Its reliability was done. It was found 

to be α = 0.87 which was acceptable. It included 

students' grades out of ten marks before and after 

traditional classroom. Also, it included students' 
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grades out of ten marks before and after virtual 

classroom. 

Data collection: 

Before implementation of virtual classroom              

Assessment of students’ satisfaction with 

traditional classroom experience using tool three 

and readiness for e-learning surveys using tool 

one were done at the beginning of social distance 

during corona virus outbreak in March 2020. 

They were used to collect data before beginning 

of virtual classroom and after stopping of 

traditional classroom. In traditional classroom, 

students attended class at the faculty of nursing. 

Each nursing course class was two hours per 

week and each medical course class was one hour 

per week. The e-learning strategy was used before 

application of virtual class for only assignments 

submission and formative quizzes consisted of ten 

objective questions after each traditional lecture 

using “Moodle” learning management system. 

Implementation of virtual classroom 

Virtual classroom was conducted from 14 

March to 30 April 2020. The virtual lectures were 

uploaded in the same learning management 

system that students were using before. It was 

Moodle version 18. Virtual lecture was conducted 

through PowerPoint presentation video converter. 

The video of the lecture was divided into four 

videos with maximum time for each one was 15 

minutes. A formative electronic quiz consisted of 

ten objective questions was opened after each 

lecture. A fixed weekly time for student-teacher 

discussion chat about the lecture topic was 

announced and conducted.  

After implementation of virtual classroom 

At the end of the semester predictors of 

student satisfaction in e-learning surveys were 

collected from the participated students using tool 

two to assess their learning satisfaction and 

factors that affect their satisfaction. Students’ 

grades were evaluated using tool four after the 

traditional and virtual classroom through Moodle 

quizzes.  

Ethical consideration 

Research ethical committee approved the 

study prior to its implementation. Students' 

participated based on voluntary basis. Anonymity 

and confidentiality of the collected data were 

ensured and the right to withdraw from the study 

was enforced. 

Statistical analysis 

Data were analyzed using SPSS program 

version 25. Categorical data were presented in 

number and percent, while continuous and 

normally distributed data were presented in mean 

and standard deviation. Paired sample t test was 

used to compare students' achievement and 

satisfaction between before and after use of 

virtual classroom. Stepwise multiple regression 

analysis was used to identify variables affecting 

students' satisfaction after the use of virtual 

classroom. 

Results 

Table (1) presented frequency and 

percentage distribution of characteristics of the 

participated students. The majority (93.3%) of 

them aged from 20 to 25 years. More than half 

(59.1%) of them were females. The majority of 

them were single (96.2%). Students who 

participated in the study composed of 42.3% 

enrolled in the critical care nursing II course, 

37.4% enrolled in the emergency nursing course, 

18.8% enrolled in the emergency medicine 

course, and 1.4% enrolled in the critical medicine 

course. The highest frequent (49.9%) range of 

hours spent online/week was 11-15 hours, while 

the lowest frequent (1.4%) range of hours spent 

online/week was less than 5 hours. 
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Table (1): Frequency and percentage distribution of characteristics of the participated students 

(n=345) 

Characteristics No. ( n=345) % 

Age 

20-25 years 

26-30 years 

 

322 

23 

 

93.3% 

6.7% 

Gender 

Male 

Female 

 

141 

204 

 

40.9% 

59.1% 

Marital status 

Single  

Married  

 

332 

13 

 

96.2% 

3.8% 

Enrolled courses 

Emergency nursing 

Emergency medicine 

Critical care nursing II 

Critical medicine 

 

129 

65 

146 

5 

 

37.4%  

18.8% 

42.3% 

1.4% 

Hours spent online/week 

Less than 5 hours  

6-10 hours 

11-15 hours 

16-20 hours 

Above 20 hours 

 

5 

33 

172 

112 

23 

 

1.4% 

9.6% 

49.9% 

32.5% 

6.7% 

Table (2) showed students’ readiness mean scores to e-learning before the use of virtual 

classroom. The mean students’ score to technology access was 12.87 ± 1.70. The mean students’ 

score to online skills and relationships was 37.65 ± 4.60. The mean students’ score to motivation 

was 7.87 ± 2.20. The mean students’ score to online audio video was 6.60 ± 1.99. The mean 

students’ score to internet discussion was 14.39 ± 2.89. Finally, the mean students score to 

importance of success was 21.76± 9.32.  

Table (2): Students' readiness mean scores to e-learning before the use of virtual classroom (n=345) 

Readiness assessment scale 
Minimum scale 

score 

Maximum scale 

score 
Mean students score 

Technological access 3 15 12.87 ± 1.70 

Online skills and relationships 9 45 37.65 ± 4.60 

Motivation 3 15 7.87 ± 2.20 

Online audio video 3 15 6.60 ± 1.99 

Internet discussions 4 20 14.39 ± 2.89 

Importance to your success  5 25 21.76± 9.32 

          Table (3) showed students' interaction, internet self-efficacy, and self-regulated learning 

mean scores during the use of virtual classroom. The mean score of learner to learner interaction 

was 31.21± 5.87. The mean score of learner to instructor interaction was 23.73 ± 7.11. The mean 

score of learner to content interaction was 13.28 ± 3.29, while the total mean interaction score was 

69.11± 16.38. The mean internet self-efficacy score was 41.86 ±16.82, and mean self-regulated 

learning score was 50.16 ±28.37.  

Table (3): Students' interaction, internet self-efficacy, and self-regulated learning mean scores 

during the use of virtual classroom (n=345) 

Interaction, internet self-efficacy, and 

self-regulated learning scales 

Minimum scale 

score 

Maximum scale 

score 
Mean students score 

Learner-learner interaction 8 40 31.21± 5.87 

Learner–instructor interaction 6 30 23.73 ± 7.11 

Learner–content interaction 4 20 13.28 ± 3.29 

Total interaction  18 90 69.11± 16.38 

Internet self-efficacy 8 56 41.86 ±16.82 

Self-regulated learning 12 84 50.16 ±28.37 
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Table (4) illustrated students' learning satisfaction mean scores before and after the use of 

virtual classroom. There was a significant (P < 0.001) improvement in the mean score of the 

students’ overall satisfaction after the virtual classroom (3.70±0.91) than before it (2.51±0.71). 

Also, there was a significant (P < 0.001) improvement in the mean score of students’ satisfaction 

with the level of interaction that happened in the course after virtual classroom (3.25±0.84) than 

before it (2.34±0.82). Similarly, there was a significant (P < 0.001) improvement after virtual 

classroom (3.74±1.01) than before (2.59±1.75) regarding the mean score of the future willing to 

take a fully virtual classroom again. Finally, there was a significant (P < 0.001) improvement in the 

total satisfaction mean score after the use of virtual classroom.  

Table (4): Students' learning satisfaction mean scores before and after the use of virtual classroom 

(n=345) 

Satisfaction items 

Before virtual 

classroom 

After virtual 

classroom 

t P 
Mean ± SD Mean 

SD 

Overall, I am satisfied with this virtual 

class. 
2.51 ± 0.71 3.70 ± 0.91 23.48 < 0.001* 

This virtual class contributed to my 

educational development. 
4.08 ± 0.86 4.07 ± 0.87 0.15 0.88 

This virtual class contributed to my 

professional development. 
3.88 ± 0.83 3.88 ± 0.83 0.14 0.89 

I am satisfied with the level of interaction 

that happened in this virtual class. 
2.34 ± 0.82 3.25 ± 0.84 15.14 < 0.001* 

In the future, I would be willing to take a 

fully virtual classroom again. 
2.59 ± 0.68 3.74 ± 1.01 18.01 < 0.001* 

Total satisfaction mean score 15.39 ± 1.75 18.64 ± 1.90 18.67 < 0.001* 

t: is paired sample t test, SD: standard deviation, statistically significant at p ≤ 0.05 

           Table (5) showed students' achievement mean scores in the four courses before and after the 

virtual classroom. There was a significant (P < 0.001) improvement of students' grades out of 10 

marks. Students mean grades before virtual classroom was 6.87 ± 1.44, while it increased after the 

virtual classroom to 8.52 ± 1.37.  

Table (5): Students' achievement mean scores in the four courses before and after virtual classroom 

(n=345) 

Mean students' grades out of 10 marks 
Mean differences of 

students' score 
t value P  Before virtual 

classroom 

After virtual classroom 

6.87 ± 1.44 8.52 ± 1.37 1.63 ± 1.52 -20.17 < 0.001 

t: is paired sample t test, statistically significant at p ≤ 0.05 
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           Table (6) presented the variables affecting students' satisfaction after the use of virtual 

classroom. Among the eight independent variables, one was considered to have critical relationship 

with students' satisfaction with p-values less than 0.05. This factor is self-regulated learning. Self-

regulated learning had a positively significant influence on students' satisfaction after the use of 

virtual classroom (β = 0.11, p = 0.04). 

Table (6): Variables affecting students' satisfaction after the use of virtual classroom (n=345) 

Independent variables 
Dependent variable: Satisfaction 

β t P 

Age 0.04 0.77 0.44 

Marital status  0.023 0.42 0.68 

Hours spend online per week 0.06 1.18 0.24 

Enrolled course  -0.04 -0.82 0.41 

Readiness for e-learning  0.08 1.63 0.10 

Classroom interaction  0.05 0.92 0.36 

Internet efficacy  -0.06 -1.29 0.19 

Self-regulated learning 0.11 2.05 0.04* 

Stepwise multiple regression analysis, statistically significant at p ≤ 0.05 

 

Discussion                    

COVID-19 represents the greatest challenge 

that educational systems have ever faced. Many 

governments rapidly shifted from traditional 

classroom to online teaching and virtual 

classroom. The current study findings showed 

that using the virtual classroom can improve the 

studied students’ interaction; self-regulated 

learning and internet self-efficacy mean scores. 

This was enhanced by the flexibility to learn at 

any place and collaboration between students to 

share their experiences.   This was in agreement 

with Brophy (2014); Gamage et al. (2014); Davis 

et al. (2019) & Yılmaz (2015) that illustrated that 

virtual classroom increase students’ interactivity 

and collaborativeness and enhance the learning 

environment make it attractive for students’ active 

learning. 

The current study results showed a 

significant improvement in the mean score of the 

studies students’ overall satisfaction and the level 

of interaction mean scores after the virtual 

classroom than before it. Also, there was a 

significant improvement regarding the mean 

score of the future willing to take a fully virtual 

classroom again. This may be due to students’ 

ability to self-regulate learning and the 

collaborative environment that increase their 

professional development. These findings were in 

agreement with Brophy (2014) & Gamage et al. 

(2014) that showed a high level of students’ 

motivation and satisfaction regarding e- learning 

and virtual classroom. Davis et al., (2019) & 

Yılmaz (2015) found that virtual classroom was 

highly desirable for students due to the flexibility 

of recorded sessions and so their abilities in 

stopping, replaying, controlling the speed to learn 

at their own pace and at any place. On the other 

hand, Khatoni et al. (2011) reported a decreased 

level of students’ motivation in virtual classroom 

than traditional learning and considered 

traditional classroom as the most preferable 

method for students. This may be due 

to decreased facilities and supplies. 

The current study findings revealed highly 

statistically significant improvement of the 

students' mean grades after the virtual classroom 

than before it. This was mostly related to the 

students’ ability to learn faster during the online 

attractive learning and also their ability to learn at 

their own pace, accelerating, and re-reading 

abilities. This was agreed with Li & Lalani. 

(2020) that found more knowledge retaining 

during the online learning from 25 to 60% 

compared to only 8-10% in the traditional 

classroom. Similarly, Moazami et al. (2014); & 

Soltanimehr et al. (2019) showed a significant 

improvement and a significant high mean score of 

theoretical test after the virtual classroom than 

that in the traditional classroom group. 

Meckfessel et al. (2011) found that the failure rate 

among students who had virtual class room was 

decreased from 40 to 2% compared with 

traditional classroom. Davis et al. (2019), Sendra-

Portero et al. (2013) & Yılmaz (2015) 

demonstrated that virtual education is a successful 

alternative method instead of traditional method 

https://www.shiftelearning.com/blog/bid/301248/15-facts-and-stats-that-reveal-the-power-of-elearning
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of teaching as it was accompanied with high level 

of students’ achievement. This may be due to the 

flexibility of creating recorded virtual sessions 

that positively affected the students’ success.  

On the other hand Hugenholtz et al. 

(2008) reported that there was no significant 

difference between virtual and traditional 

learning methods regarding continuous medical 

education. Also, Nourian et al. (2012) 

evaluated the effectiveness of virtual classroom 

with traditional classroom and reported that 

both were equally effective teaching methods. 

However, Khatoni et al. (2011) illustrated that 

traditional learning was preferable method of 

teaching than virtual classroom. This could be 

due to lack of infrastructure, lack of equipment 

and facilities, a variance in students’ 

motivation and interest in the presented subject 

and lack of group discussion.  

The current study presented the variables 

affecting students' satisfaction after the use of 

virtual classroom. It highlighted that self-

regulated learning had a positively significant 

influence on students' satisfaction after the use 

of virtual classroom. This was observed also 

through their improvement in the mean grades 

and achievement after the virtual classroom. 

This was in agreement with Davis et al. (2019) 

& Yılmaz (2015) that found appositive 

relationship between the students’ satisfaction 

and their ability to self-regulate learning 

through virtual classroom and so, there was 

increased flexibility in learning and increased 

students’ success and level of achievement. 

However, Tutwiler (2019) showed that the new 

technology and virtual classroom may be 

insufficient in fulfilling the students’ needs for 

self-learning and according to their own pace. 

Limitations of the study 

- Decreased number of students who accepted 

to participate in the study. 

- Inequality in students’ computer availability, 

and internet availability and speed.  

- The study was applied on theoretical virtual 

classes rather than the clinical courses. This 

may be due to its different nature in teaching 

and assessment.  

 

 

Conclusion  

The virtual classroom had highly 

statistically significant effect on increasing the 

students’ satisfaction; interaction and level of 

achievement mean scores. The ability of self-

regulated learning in virtual classroom had a 

high significant influence on the studied 

students' satisfaction. 

Recommendation             

- Revision of the online courses to cope with 

the nature of virtual classroom sessions. 

- Improve the infrastructures, equipment, and 

internet availability and its speed for both 

educational staff and students. 

- Assess the students’ needs in relation to the 

virtual classroom to increase their 

participation and collaboration with each-

others and with the educational staff. 

- Replicate the study on a large sample size 

and include the practical courses in addition 

to the theoretical courses in the study. 
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