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ABSTRACT
Background: Learning management systems (LMSs) are online platforms that are used to conduct and support 
teaching and training at various institutions worldwide. Therefore, this study aimed to assess the percep-
tion toward the use of Moodle and Google Classrooms LMS tools in the training among the National Health 
Emergency Operation Center (NHEOC) staff and compare their perceptions.

Methods: This was a cross-sectional study with a post-test design conducted at NHEOC in Saudi Arabia in 2023. 
A training program regarding crises and disaster situations was delivered via Moodle and Google Classrooms. 
At the end of each session, participants were invited to fill out a questionnaire regarding their perception 
toward these tools.

Results: A total of 72 and 65 individuals responded to the questionnaire after the end of Moodle class and 
Google Classrooms, respectively. There were no statistically significant differences in the mean perception 
scores between Moodle and Google Classrooms by; the easy access to the browser (4.18 ± 1.24 vs. 4.14 ± 1.09, 
p-value = 0.692), the easy access to the app (4.02 ± 1.31 vs. 4.11 ± 1.08, p-value = 0.658), the ease of browsing 
the educational content (4.17 ± 1.13 vs. 4.14 ± 1.06, p-value = 0.872), and the ease of dealing with the system 
functions (4.08 ± 1.14 vs. 4.09 ± 1.16, p-value = 0.889). 

Conclusion: Participants reported similar perceptions toward the use of Moodle and Google Classrooms in 
training programs. Meanwhile, the majority reported that they preferred Moodle to Google Classrooms. 

Keywords: Evaluation, staff perceptions, learning management systems, NHEOC, Saudi Arabia.

Introduction

Healthcare workers must have appropriate knowledge, 

skills, and self-assessment that can be achieved through 

training and educational programs. The lack of training 

might lead to poor health and safety outcomes and 

thus, adversely affect public health concerns. Scaling 

up training for emergency services (EMSs) personnel 

plays a significant role in improving knowledge, skills, 

and competencies capacities to respond to the evolving 

healthcare needs of the population. 

E-learning has been proven to be one of the most 

effective training approaches to enhance healthcare 

workers’ knowledge and skills. Furthermore, it has been 

considered a cost-effective strategy for training a wider 

range of healthcare professionals. It allows healthcare 

workers to join training programs and browse training 

and educational materials at their own pace and time 

[1,2].

Accordingly, several learning management systems 

(LMSs) have been developed and emerged since the last 

decade including Zoom, Moodle, Google Classrooms, 

Blackboard, and others to deliver e-lectures and online 

training programs and allow the customization of 

e-learning interventions with the incorporation of various 

interactive features such as chats, forums, videos, and 
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progress trackers. Recent research now recognizes 

e-learning as a promising approach to increasing 

the capacity of the healthcare workforce due to the 

great scalability and cost-effectiveness of e-learning 

interventions in healthcare settings [1,3-8].

Knowledge and perceptions of using LMS tools have 

been researched worldwide and mainly focused on 

university teaching from the students’ and instructors’ 

points of view. Various studies have been conducted to 

investigate students’ and teachers’ perceptions of LMS 

applications including Moodle and Google Classrooms 

[5,7,9-16]. The results of various research indicated 

positive perceptions and attitudes toward the use of LMS 

in e-learning [17,18]. However, little is known regarding 

healthcare professionals’ perceptions toward LMS tools. 

As far as Saudi Arabia is concerned, the government 

has adopted a set of goals to improve Saudi recruitment, 

training, and development policies of instructors, an 

employment-oriented curriculum, learning with creativity 

and innovation, and designing student’s education 

according to the need of the national’s growth as part of 

the sustainable development plan, namely Saudi Vision 

2030 [19-22]. Thus, using e-learning LMS tools could 

contribute to significant improvement in the recruitment 

process and enhance the workforce in different fields 

including capacity building of the emergency operation 

centers [23].

The main purpose of this research was to evaluate the 

perceptions toward the use of LMS tools in delivering 

training programs implemented by the National Health 

Emergency Operation Center (NHEOC) among the 

NHEOC staff and assess their preferences for which 

LMS tool should be used. 

Materials and Methods
The design of the current study was quasi-experiment 

cross-sectional, which adopted post-test outcomes only. 

The current study was conducted at NHEOC in Saudi 

Arabia, in 2023, from April 9 to May 2, 2023. 

The NHEOC adopted a strategic plan for basic 

requirements strategies that ensures effectiveness in 

dealing with events, emergencies, disasters, and crises. 

In particular, this plan was supposed to improve NHEOC 

staff’s capacity building through implementing training 

and educational programs for its employees over the 

period from 2022 to 2024, which was delivered via LMS 

tools.

The study population consisted of all NHEOC staff 

who were willing to participate in the training program. 

Convenience sampling was used to recruit study 

participants. The total number of participants in the 

Moodle lecture was 77, while after the completion of the 

lecture using Google Classrooms, the sample size was 

reduced to 65 participants.

The content of the training course was related to disaster 

and crisis communication and was delivered using both 

Google Classrooms and Moodle. All participants of this 

course were invited via a WhatsApp link that contained 

login details to either Google Classroom or Moodle. The 

training course was divided into two parts such that the 

first part was implemented via Google Classrooms and 

the second part was continued via Moodle on separate 

days. At the end of each section, a questionnaire on their 

perceptions about each platform was distributed to the 

participants.

A questionnaire was developed and designed to assess 

participants’ perceptions toward the use of the LMS tool 

and was managed via Google Forms. The questionnaire 

was validated for its content by a panel of four experts 

in disaster management and was tested for its reliability 

using a pilot study. The questionnaire showed high 

internal consistency and reliability measures whereby 

Cronbach’s alpha was 0.920. The item to total correlation 

all exceeded 0.70 showing high construct validity.

All data analyses were conducted using the Statistical 

Package for Social Sciences version 26.0. Descriptive 

statistics of the study variables included mean and 

standard deviations for continuous variables and counts 

and percentages for categorical variables. A paired 

sample t-test was executed to examine the differences 

in perceptions toward the use of Google Classrooms and 

Moodle LMS tools. Statistical significance was sought at 

values lower than 0.05.

Results
A total of 72 participants were enrolled in the training 

program, whereby all of them responded questionnaire 

at the end of the Moodle class while only 65 responded 

to the questionnaire at the end of the Google Classroom. 

The participants’ perceptions toward easy access to 

the browser showed that more than one-half of the 

participants reported higher perceptions toward Moodle 

(n = 43, 59.7%) (Table 1).

The perceptions of participants regarding easy access to 

the related application software (app) show that 52.8% of 

participants had higher perceptions of the easy access to 

the Moodle application (n = 38) (Table 2).

As for participants’ perceptions about the ease of 

browsing the educational subjects, the results indicated 

that 52.8% of them reported higher perceptions toward 

Moodle (Table 3).

The results also revealed that less than one-half of 

respondents exhibited higher perceptions regarding the 

ease of dealing with system functions in Moodle (n = 35, 

48.6%) (Table 4).

The results also showed that the majority of participants 

reported that they preferred Moodle (n = 43, 66.2%) 

in comparison to Google Classrooms (n = 22, 33.8%). 

Table 1. Participants’ perceptions toward easy access to the browser.

Rating
Moodle (n = 72) Google Classroom (n = 65)

n % n %

1 6 8.3 3 4.6

2 2 2.8 2 3.1

3 9 12.5 10 15.4

4 12 16.7 18 27.7

5 43 59.7 32 49.2
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Furthermore, it was found that 77.8% of participants had 

no previous experience in Moodle (n = 56) while 53.8% 

had previous experience in Google Classroom (n = 35) 

(Figure 1).

Before comparing the average perception scores, this 

study executed the normality test of each outcome 

variable using the Kolmogorov-Smirnov normality 

test. The results of this test revealed that none of the 

outcome variables (i.e., easy access to the browser, easy 

access to the app, the ease of browsing the educational 

contents, and the ease of dealing with the system 

functions) followed the normality distribution because 

all p-values were less than 0.05. Therefore, the current 

study compared the mean perceptions scores between 

Moodle and Google Classrooms using the Wilcoxon 

singed-ranks; a nonparametric test used to examine the 

differences in mean outcome scores between two-related 

samples (Table 5).

The current study compares participants’ perceptions toward 

easy access to the browser between Moodle and Google 

Classrooms. The results revealed that the mean perception 

score toward the ease of access to the Moodle browser was 

4.18 ± 1.24 points compared to the mean perception score 

toward the ease of access to the Google Classroom browser 

which was 4.14 ± 1.09 points. Nevertheless, the findings of 

the Wilcoxon singed-ranks test showed that there were no 

statistically significant differences in the mean perception 

score toward the ease of access to the browser between 

Moodle and Google Classrooms (μd = 0.04 ± 1.67, p-value 

= 0.692). This indicated that participants exhibited similar 

perceptions toward the ease of access to the browsers of 

both LMSs, Moodle, and Google Classrooms. This study 

also compared participants’ perceptions about the easy 

access to the app between Moodle and Google Classrooms. 

The results showed that the mean perception difference 

between Moodle and Google Classrooms was –0.09 ± 1.73 

points indicating that participants exhibited slightly higher 

perceptions toward the easy access to the app for Google 

Classrooms than that for Moodle. The present study also 

compared participants’ perceptions concerning the ease 

of exploring the educational contents between Moodle 

and Classrooms. The findings suggested that participants 

shared similar perceptions toward the ease of exploring 

the educational contents in both LMSs. Furthermore, this 

study also compared perceptions toward the ease of dealing 

with the system functions between Moodle and Google 

Classrooms. It was found that participants had reported 

similar perceptions toward the ease of dealing with the 

system functions in both Moodle and Google Classrooms 

(Table 6).

Discussion
The findings of this study revealed that most participants 

exhibited higher perceptions toward the use of both LMSs 

with no significant differences. That is, participants of this 

study reported high or positive and similar perceptions 

related to easy access to the browser and app, browsing 

the educational contents, and dealing with the system 

functions in both Moodle and Google Classrooms. The 

findings of this study are congruent with various previous 

studies. 

For example, a study by Diantari et al. [24], indicated 

that Indonesian students had positive perceptions 

toward the use of Google Classrooms in terms of ease 

of access, sense of usefulness, communications and 

interactions, presentations of instructional materials, and 

satisfaction but they reported that Google Classrooms 

was highly preferred only for sharing learning materials 

and management of assignments rather than delivering 

lectures as compared to a face-to-face learning module. 

Moreover, a study by Zakaria et al. [25], indicated that 

medical students in Saudi Arabia showed great interest 

in adopting different LMS tools to boost their learning 

and gained more knowledge via familiarity with the LMS 

Table 4. Participants’ perceptions toward the ease of dealing with the 
system functions.

Rating
Moodle (n = 72) Google Classroom (n = 65)

n % n %

1 4 5.6 4 6.2

2 2 2.8 2 3.1

3 13 18.1 10 15.4

4 18 25.0 17 26.2

5 35 48.6 32 49.2

Table 2. Participants’ perceptions toward easy access to the app.

Rating
Moodle (n = 72) Google Classroom (n = 65)

n % n %

1 6 8.3 3 4.6

2 3 4.2 1 1.5

3 11 15.3 13 20.0

4 14 19.4 17 26.2

5 38 52.8 31 47.7

Table 3. Participants’ perceptions toward the ease of browsing 
educational subjects.

Rating
Moodle (n = 72) Google Classroom (n = 65)

n % n %

1 4 5.8 3 4.6

2 2 2.6 1 1.5

3 10 13.9 11 16.9

4 18 25.0 19 29.2

5 38 52.8 31 47.7

Figure 1. Previous experience of using Moodle and Google 
Classroom.
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tools. However, evidence from Indian and Iraqi students 

indicated that most teachers and students had reported 

increased complications with LMS mainly due to various 

challenges that stem from the available technologies, 

bad internet connections, and perceived fatigue resulting 

from listening to online classes [26,27]. 

Moreover, Memon et al. [7], reported that the highest 

perceptions were figured out to Moodle in terms of easy 

to use, integrity, and graphical user interface as compared 

to Google Classrooms as well as indicated that most 

participants were not aware of online LMS tools, which 

is not consistent our reported results. 

The findings of this study also showed that the proportion 

of participants who had previous exposure to Google 

Classrooms was higher than exposure to Moodle, which 

is congruent with some previous findings. For instance, a 

study by Buthelezi and Van Wyk [18], indicated that 70% 

of students had no previous experience to use Moodle 

among postgraduate nursing students in South Africa.

The findings of this study also indicated that participants 

preferred Moodle on Google Classrooms as per the 

delivered lecture on EMS training. A study in Pakistan 

indicated that Moodle was more frequently used and more 

effective in terms of memory, integrity, user experience, 

and other features as compared to Google Classrooms 

[7], which is confirmed by our findings.

The current study has some potential limitations. First, 

the study tool did not account for some sociodemographic 

characteristics such as age, sex, educational levels, and 

so on, which limited the current study’s attempt to assess 

differences in perception levels controlling for such 

variables. Second, the design of this study was quasi-

experimental whereby randomization was not used, thus, 

limiting the attempts to assess the causal associations 

between intervention and outcome. Third, this study has 

a somewhat low sample size which limited the external 

validity of the study tool, which might be attributed to 

approaching respondents using convenience sampling. 

Finally, this study only assessed the perceptions of 

participants toward LMS tools but it did not evaluate 

the training program outcomes delivered through this 

intervention.

Conclusion
Participants of this study reported similar perceptions 

toward the use of Moodle and Google Classrooms LMS in 

training programs on disaster and crisis communications 

at NHEOC in terms of easy access to browsers and apps, 

easy exploring of the educational content, and easy 

use of the system functions. The findings of this study 

showed that the majority of participants reported that 

they preferred the use of Moodle in e-learning training 

programs as compared to Google Classrooms. The 

findings of this study would inform policy interventions 

and measures regarding training programs conducted at 

NHEOC using LMS tools. However, future studies are 

required to account for sex, age group, or educational 

Table 5. Tests of normality for each outcome variable using Kolmogorov-Smirnov normality test.

Outcome variables
Kolmogorov-Smirnova

Statistic df Sig

Easy access to the browser (Moodle) 0.345 65 0.000

Easy access to the browser (Google Classrooms) 0.278 65 0.000

Easy access to the app (Moodle) 0.298 65 0.000

Easy access to the app (Google Classrooms) 0.273 65 0.000

The ease of browsing the educational content (Moodle) 0.293 65 0.000

The ease of browsing the educational content (Google Classrooms) 0.269 65 0.000

The ease of dealing with the system functions (Moodle) 0.269 65 0.000

The ease of dealing with the system functions (Google Classrooms) 0.276 65 0.000
aLilliefors significance correction.

Table 6. Differences of mean perceptions scores between Moodle and Google Classrooms.

Outcome variables Mean Std. deviation Mean difference 
(μd)

Std. deviation 
of μd p-value

Easy access to the browser
Moodle 4.18 1.24

0.04 1.67 0.692Google 
Classrooms 4.14 1.09

Easy access to the app 
Moodle 4.02 1.31

-0.09 1.73 0.658Google 
Classrooms 4.11 1.08

The ease of browsing the 
educational contents 

Moodle 4.17 1.13
0.03 1.50 0.872Google 

Classrooms 4.14 1.06

The ease of dealing with the 
system functions 

Moodle 4.08 1.14
-0.01 1.59 0.889Google 

Classrooms 4.09 1.16
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differences in perception levels toward the use of Moodle 

and Google Classrooms with a higher sample size of 

participants. In addition, mentoring and evaluation 

of training programs conducted through LMS tools 

are necessary to improve training outcomes. Indeed, 

comparing the effectiveness and impact of these two 

common LMS tools can provide valuable insights for 

NHEOC and trainers such as comparing outcomes, user 

experience, and user satisfaction when using Moodle and 

Google Classrooms.
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