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INTRODUCTION
Dental education includes didactic and clinical training for future 
specialists in oral healthcare [1]. Dental education has been 
characterised as an exceptionally challenging, stressful, and 
demanding academic field [2]. Undergraduates (UG) are expected 
to acquire the necessary academic, clinical, and inter-personal skills 
within a 4-6-year program [3]. Numerous studies have reported the 
high level of stress experienced by dental students in many countries 
[4-7]. Telang LA et al., conducted research focusing on the factors 
contributing to stress among Malaysian dental students, as well as 
the relationship between financial responsibilities and stress levels 
[8]. Additionally, Mohd Nayan NA et al., have highlighted that the 
key factor influencing the depression levels of dentistry UG is the 
students’ Educational Environment (EE) [9].

In addition to some inherent stresses that cannot be eliminated, 
one source of stress comes from the discrepancy between the 
theory taught in the classroom and the practice in the real clinical 

world [10]. It was found that students experienced difficulty 
understanding concepts as they received knowledge passively 
through lecture notes [11]. Telang LA et al., also found that a 
student-friendly EE can reduce the harmful consequences of stress 
[8]. Simulation approaches can serve as a means to improve the 
efficacy of clinical training, allowing learners to engage in both real 
and simulated environments [12].

Changes to didactic instruction post-pandemic compelled dental 
educators to shift to virtual modes of teaching and learning [13,14]. 
To accommodate this transition, several virtual teaching and learning 
techniques were applied [15,16]. Among them, Augmented Reality 
(AR) and Virtual Reality (VR) were found to be applicable in educational 
settings [17]. However, these require further enhancements specific 
to dental education [18,19].

Furthermore, to understand the impact of these technologies 
on dental EE in Malaysia, students’ views can provide important 
information on the development of UG dental curriculum. Hence, 
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ABSTRACT
Introduction: To facilitate the advancement of dental education 
in Malaysia, it is imperative to get insight into the perceptions 
held by dental students towards the current situation of 
the Educational Environment (EE). Moreover, in the current 
evolution of the educational framework, a shift is occurring from 
the conventional pedagogical approach to the implementation 
of simulation-based experiences. For a better understanding 
of virtual learning, it is crucial to determine students’ level of 
technology readiness.

Aim: To identify the students’ perceptions regarding the present 
dental EE in Malaysia and their technology readiness for a 
simulation-based teaching and learning model and to verify 
whether technology readiness influences students’ perceptions 
of the present EE.

Materials and Methods: The study utilised a cross-sectional 
survey design. A total of 146 dental students enrolled in year 4 
and year 5 of three dental faculties in Malaysia were invited to 
this study from May to June 2023. The survey used the Dundee 
Ready Educational Environment Scale (DREEM) and the 
modified Technology Readiness Index (TRI) to measure students’ 
perceptions of EE and readiness for the new educational 
model. Mann-Whitney U tests were conducted to explore 

the differences among different demographic information for 
both DREEM and modified TRI. Multivariable linear regression 
analysis was conducted to determine associated factors with 
the TRI score. Pearson’s correlation coefficient was used to 
measure the correlation between DREEM and modified TRI. All 
tests for statistical significance were carried out using Statistical 
Package for Social Sciences (SPSS) software version 26.0.

Results: The overall global score of DREEM was 127.74/200. 
Comparing the subscale and global DREEM scores between 
public and private universities, significant differences were 
found in all dimensions and global DREEM scores except for 
students’ Social Self-Perception (SSP). Year four Undergraduate 
(UG) students showed more positivity in Students’ Perception of 
Learning (SPL) (p=0.020) and Students’ Perception of Teachers 
(SPT) (p=0.031) than year five students. While the overall mean 
score of the modified TRI was 3.08/5. The level of technology 
readiness would not affect the overall global DREEM score.

Conclusion: Dental UGs’ perception of the EE is considered 
to be “more positive than negative.” However, improvements 
are needed in SPL and SPT. Generally, dental UGs in Malaysia 
have reached an adequate technology readiness level toward 
simulation-based teaching and learning.
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research to assess consumers’ willingness to embrace new 
technology-based products or services [23]. A modified TRI 
questionnaire was adapted from the original questionnaire [23-25]. 
In this modified TRI questionnaire, some economics terms have 
been modified to adapt to the healthcare environment.

In the present study, the modified TRI developed by Caison was 
adopted, which consists of four dimensions: 1) Optimism: 10 items; 
2) Innovation: 9 items; 3) Discomfort: 10 items; 4) Insecurity: 6 items. 
In addition, this questionnaire substitutes the term “technology” 
with “educational technology,” which specifically encompasses 
digital devices capable of accessing educational curricula. This 
questionnaire contains eight demographic information and 35 TRI 
items on a 5-point Likert scale (1=Strongly disagree; 2=Disagree; 
3=Neutral; 4=Agree; 5=Strongly agree).

Following the proper reverse coding, mean scores for optimism, 
innovation, discomfort, and insecurity are computed [23]. Since the 
number of questions varies across the four domains, a weighted 
calculation was performed to obtain the overall TRI mean score 
[25]. The final TRI score is the mean of the four components, 
assessed on a scale of 5, where higher scores indicate greater 
technological readiness [26]. Each domain of modified TRI has a 
scale reliability above 0.7, from 0.788 to 0.895, which indicates this 
instrument has an acceptable high level of reliability [22].

STATISTICAL ANALYSIS
Cronbach’s Alpha coefficient was employed to show the degree 
of reliability for each scale and overall instrument for both DREEM 
and modified TRI. Descriptive statistical analysis, including mean, 
Standard Deviation (SD), and percentages, was computed to 
indicate the characteristics of participants in this study.

Regarding the DREEM, total and subscale scores were compared 
using a Mann-Whitney U test. For the modified TRI, a Mann-Whitney U 
test was conducted as appropriate to explore the differences among 
different genders, school types, academic years, and whether the 
participants received the scholarship. The Kruskal-Wallis H test was 
used to analyse differences regarding household income and Wi-
Fi signal. Multivariable linear regression analysis was conducted to 
determine which factors are associated with the overall TRI score.

The Pearson correlation coefficient was used to measure the 
correlation between EE and technology readiness. All tests for 
statistical significance were carried out at a 5 percent significance 
level using SPSS software version 26.0.

RESULTS
Out of the 146 questionnaires disseminated, 104 individuals 
responded (response rate 71.2%). The distribution of respondent 
demographics is described in [Table/Fig-1]. There were 81 (77.9%) 
female respondents, while only 23 (22.1%) were male respondents. 
Of the total, 83 (79.8 percent) were in the fourth year, while 21 
students (20.2 percent) were in the fifth year. Private and public 
institutions were almost equally distributed [Table/Fig-1].

[Table/Fig-2] shows the overall global DREEM score was 127.74 
out of 200, in the “more positive than negative” category. The mean 
scores in the five subscales were SPL=31.85 (a more positive 
approach), SPT=29.37 (moving in the right direction), ASP=20.64 
(feeling more on the positive side), SPA=31.55 (a more positive 
atmosphere) and SSP=14.34 (not a nice place) [27].

The overall global DREEM score of male students was 128.74, 
while female students obtained 127.46. However, there was no 
significant gender difference. Public institutions outperformed 
private ones in each dimension and global DREEM scores and 
exhibited significant differences except for SSP [Table/Fig-3]. 
Regarding different academic years, year 4 students obtained 
higher scores in each domain and showed significant differences 
in SPT and SPL [Table/Fig-3]. For the individual items, eight scored 

the main objective of this study was to assess the current state of 
dental EE in Malaysia through students’ perceptions and to identify 
areas for improvement. It is worth mentioning that the modified 
Technology Readiness Index (TRI) is simultaneously issued to assess 
the readiness of UG students for virtual teaching and learning and to 
determine whether the technology readiness level affects students’ 
perceptions of the EE.

MATERIALS AND METHODS
A cross-sectional study design was employed, and students from 
three dental schools in Malaysia-Universiti Sains Malaysia (USM), 
Penang International Dental College (PIDC), and Asian Institute of 
Medicine, Science and Technology (AIMST) University-participated 
in this study. Two questionnaires, namely DREEM and modified 
TRI, were distributed simultaneously in the three institutions from 
May to June 2023. Ethical approval was received from the Human 
Research Ethics Committee (HREC) at Universiti Sains Malaysia 
(USM/JEPeM/21110756).

inclusion Criteria: Year 4 and year 5 Under Graduate (UG) dental 
students enrolled in the three institutions who have finished 
theoretical courses and the pre-clinical phase and are undergoing 
the clinical phase.

exclusion Criteria: Students who have not been exposed to the 
clinical phase and those who are not willing to provide consent forms.

Sample Size: A purposive sampling method was employed to 
identify further participants from the initial sample. The sample size 
was calculated by the following formula:

n={z2*p(1-p)}/e2/1+{z2*p(1-p)}/e2*N

where,

z=1.96 at a 5% level of significance; p=proportion of 50%=0.50; 
N=population size=282; e=margin of error=0.05; n=sample 
size=138.15

Hence, the minimum sample size needed was 138. Out of 282 
students, 146 provided their informed consent by signing a consent 
form. Consequently, the DREEM and modified TRI questionnaires 
were distributed to these 146 students as two separate Google 
Forms. The entire process was voluntary and confidential.

Procedure
the Dreem instrument: A DREEM survey was developed by the 
University of Dundee in the UK to assess the instructional settings 
of medical schools and other places for health training [20]. The 
DREEM was selected in this study due to its wide adoption in 
health professions education across several nations and its proven 
reliability as an assessment tool [21]. The DREEM is a 50-item 
validated inventory with five sub-scales to measure students’ 
perceptions of their institute: (a) SPL: 12 items; (b) SPT: 11 items; 
(c) Students’ academic self-perception (ASP): 8 items; (d) Students’ 
perception of the atmosphere (SPA): 12 items; (e) Students’ SSP: 
7 items. Nine items are negative (items 4, 8, 9, 17, 25, 35, 39, 
48, and 50) and will be scored in reverse order, such that a higher 
score indicates a more positive reading. The DREEM questionnaire 
contains three demographic information and 50 items on a 5-point 
Likert scale (0=Strongly disagree; 1=Disagree; 2=Neutral; 3=Agree; 
4=Strongly agree).

A those with mean scores of 3.5 and above are considered strong 
areas, those with mean scores between 2 and 3 are considered 
areas where the EE might be enhanced, and those with mean 
scores of 2.0 and below belong to the problematic areas [21]. The 
internal reliability for the DREEM scale is between 0.757 and 0.941. 
Each domain had a scale reliability above 0.7, so this instrument is 
acceptable based on Nunnally JC’s study [22].

modified tri instrument: Technology readiness is a well-
recognised concept that pertains to people’s capacity to accept 
new technology [23]. The initial TRI was developed from marketing 
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over 3, with the highest scoring question, “The teachers are 
knowledgeable,” received 3.47 points. Four individual items scored 
below two are shown in [Table/Fig-4].

Variable
Frequency

(n=104) percentage (%)

Gender

Male 23 22.1

Female 81 77.9

institution

Public 49 47.1

Private 55 52.9

academic year

Year 4 83 79.8

Year 5 21 20.2

[Table/Fig-1]: Demographics of participants of DREEM.

Latitude
Full 

marks mean±SD
percentage of the 
maximum score

interpretation 
[27]

SPL 48 31.85±5.29 66.35%
A more positive 

approach

SPT 44 29.37±4.65 66.75%
Moving in the 
right direction

ASP 32 20.64±3.57 64.50%
Feeling more on 
the positive side

SPA 48 31.55±7.12 65.73%
A more positive 

atmosphere

SSP 28 14.34±2.57 51.21% Not very bad

Overall global 
DREEM score

200 127.74±18.06 63.87%
More positive 
than negative

[Table/Fig-2]: Subscale and overall global score of DREEM.

Variables
SpL

mean±SD
Spt

mean±SD
aSp

mean±SD
Spa

mean±SD
SSp

mean±SD
overall global 
Dreem score

Gender

Male (n=23) 32.30±5.85 28.96±5.08 20.74±3.97 31.96±7.26) 14.78±2.73 128.74±20.49

Female (n=81) 31.72±5.15 29.48±4.55 20.62±3.48 31.43±7.12 14.21±2.52 127.46±17.44

p 0.419 0.721 0.918 0.925 0.463 0.881

institution

Public (n=49) 33.51±4.70 30.86±4.21 21.45±3.80 33.10± 6.94 14.71±2.87 133.63±17.05

Private (n=55) 30.36±5.38 28.04±4.65 19.93±3.22 30.16± 7.05 14.00±2.24 122.49±17.44

p 0.004 ** 0.009 ** 0.025 * 0.030 * 0.201 0.005 **

academic 
year

Fourth (n=83) 32.53±4.83 29.92±4.44 20.83±3.67 31.81±6.85 14.36±2.63 129.45±17.29

Fifth (n=21) 29.14±6.23 27.19±4.91 19.90±3.15 30.52±8.20 14.24±2.39 121.00±19.88

p 0.020 * 0.031 * 0.316 0.429 0.961 0.090

[Table/Fig-3]: DREEM scores by demographic characteristic.
*p <0.05; **p <0.01

item mean±SD

The teaching over emphasise factual learning. 1.06±0.75

The teachers are authoritarian. 1.51±0.98

The teaching is too teacher centered. 1.67±0.99

I’m too tired to enjoy this course. 1.78±1.12

[Table/Fig-4]: Problematic individual items of DREEM instrument.

A total of 108 out of 146 responses were received (response rate: 
73.9%). The distribution of response characteristics is described 
in [Table/Fig-5]. Of the 108 responses, 82 (75.9%) were females, 
while 26 (24.1%) were males. As for the academic year, 88 
(81.5%) were in the fourth year, and 20 (18.5%) were in the fifth. 
Based on monthly household income, 28 (25.9%) were more 
than RM10970; 46 (42.6%) were from RM4851 to RM10970; 
34(31.5%) were less than RM4850. The response rates based on 
Wi-fi signal were 38(35.2%), 50(46.3%), and 20(18.5%) for fast, 
average, and basic. The types of institutions were almost equally 

distributed [Table/Fig-5]. A total of 54 (50%) for each scholarship 
recipients and non-recipients.

The subscale and overall TRI scores are presented in [Table/Fig-6]. 
Optimism, innovation, discomfort, and insecurity obtained scores 
of 3.92±0.50, 3.30±0.58, 2.89±0.60, and 2.21±0.67, respectively. 

The overall TRI score obtained was 3.08±0.31. Different levels 
of household income affect an individual’s optimism about new 
technology, but none of the other independent variables make a 
significant difference to the TRI score.

Linear regression analyses showed that all demographic information 
had no effect on TRI scores, as shown in [Table/Fig-7]. Besides, no 
significant correlation was found between dental EE and students’ 
technology readiness level [Table/Fig-8].

DISCUSSION
In this study, the overall global DREEM score was 128.74±20.49, 
which belongs to the "more positive than negative" category. This 
finding is consistent with research conducted in recent years in 
India, Australia, Korea, Saudi Arabia, the Netherlands, Turkey, 
and Syria, with scores ranging from 100.61 to 127 [21,28-
33]. Students' perceptions of their DREEM subscale values 
demonstrated that students’ perceptions of learning, teachers, 
atmosphere, academics, and SSP were more positive and 

Variable Frequency (n=108) percentage (%)

Gender

Male 26 24.1

Female 82 75.9

institution

Public 50 46.3

Private 58 53.7

academic year

Year 4 88 81.5

Year 5 20 18.5

monthly household income

More than RM10,970 28 25.9

RM4,851- RM10,970 46 42.6

Less than RM4,850 34 31.5

Wi-fi signal

Fast >200 Mbps 38 35.2

Average >100 Mbps 50 46.3

Basic >25 Mbps 20 18.5

Scholarship

Yes 54 50.0

No 54 50.0

[Table/Fig-5]: Distribution of response characteristics of modified TRI.
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Variables
optimism
mean±SD

innovation
mean±SD

Discomfort#

mean±SD
insecurity#

mean±SD
tri score
mean±SD

all participants 3.92±0.50 3.30±0.58 2.89±0.60 2.21±0.67 3.08±0.31

Gender

Male (n=26) 3.91±0.53 3.41±0.61 3.01±0.57 2.26±0.57 3.15±0.32

Female (n=82) 3.92±0.49 3.27±0.57 2.85±0.61 2.21±0.70 3.06±0.30

p 0.857 0.313 0.225 0.759 0.190

institution

Public (n=50) 4.01±0.53 3.34±0.60 2.85± 0.72 2.20±0.66 3.10±0.35

Private (n=58) 3.84±0.47 3.27±0.56 2.93±0.49 2.24±0.68 3.07±0.27

p 0.162 0.793 0.765 0.941 0.603

academic year

Year 4 (n=88) 3.93±0.49 3.32±0.59 2.89±0.62 2.21±0.65 3.09±0.32

Year 5 (n=20) 3.88±0.53 3.26±0.53 2.90±0.55 2.27±0.74 3.07±0.27

p 0.827 0.978 1.000 0.949 0.849

Scholarship

Yes (n=54) 3.99±0.55 3.32±0.57 2.93±0.50 2.19±0.69 3.09±0.34

No (n=54) 3.84±0.44 3.29±0.59 2.86±0.70 2.25±0.64 3.08±0.27

p 0.264 0.951 0.858 0.841 0.978

household 
income

More than RM10970 (n=28) 4.01±0.45 3.22±0.58 2.97±0.66 2.22±0.57 3.11±0.35

RM4851- RM10970 (n=46) 3.78±0.46 3.34±0.60 2.91±0.52 2.23±0.61 3.07±0.27

Less than RM4850 (n=34) 4.03±0.56 3.33±0.55 2.80±0.67 2.20±0.82 3.09±0.33

p 0.029 * 0.957 0.658 0.789 0.738

Wi-fi

Fast (n=38) 3.94±0.51 3.34±0.67 2.86±0.59 2.13±0.65 3.07±0.33

Average (n=50) 3.86±0.54 3.33±0.51 2.84±0.63 2.24±0.70 3.07±0.30

Basic (n=20) 4.00±0.37 3.18±0.55 3.08±0.53 2.34±0.63 3.15±0.31

p 0.597 0.598 0.264 0.688 0.378

[Table/Fig-6]: Modified TRI scores by demographic characteristic.
*p<0.05 #scores are reverse coded

adjusted b t Sig.

institution

Public Reference

Private -0.034 -0.563 0.574

Gender

Male Reference

Female -0.084 -1.218 0.226

Grade

Year 4 Reference

Year 5 -0.012 -0.159 0.874

Scholarship

Yes Reference

No -0.012 -0.194 0.846

income

T20 Reference

M40 -0.040 -0.536 0.593

B40 -0.017 -0.211 0.834

Wifi

Fast Reference

Average 0.002 0.033 0.974

Basic 0.083 0.976 0.331

[Table/Fig-7]: Results of multivariable linear regression analysis of TRI.
Dependent variable: TRI score; R-square=0.028

SpL Spt aSp Spa SSp overall Dreem

ra 0.058 0.159 -0.105 -0.007 -0.007 0.032

p 0.557 0.106 0.289 0.940 0.940 0.748

[Table/Fig-8]: Correlations between TRI scores and DREEM subscales.
a: Pearson’s correlation coefficient

consistent with previous studies [21,27-29,32]. However, the 
scores were inconsistent with those reported in Turkey and Syria, 
which revealed a negative perceptions were noted in SPL and 
SSP [31], and a negative SPL and SPA [33]. When considering 

the percentage scores for each domain, SPT received the highest 
percentage score, in line with studies conducted in Australia, 
Saudi Arabia, and Turkey [28,29,33]. The SSP domain received 
the lowest percentage score, which is partly consistent with the 
previous study [27,31].

However, the EE still needs improvement due to the problematic 
outcomes of the individual item results. "The teaching over-
emphasises factual learning," "The teaching is too teacher-
centered," and "The teachers are authoritarian" were poorly 
rated in this study, consistent with other studies involving dental 
academies in different countries [21,29,31-33]. This suggests 
that the traditional teacher-centered education model continues 
to dominate Malaysian dental education. Some elements of the 
current apprenticeship-based education system are less than 
ideal, and several areas still need revision and improvement [34-
36]. A previous study pointed out that many doctor-teachers 
lack formal qualifications, and their worth is frequently based on 
their clinical experience [35]. Moreover, the study proposed some 
solutions, including Simulation-Based Medical Education (SBME), 
a method that complements the traditional apprenticeship-based 
education model [35].

No significant differences were found between males and females 
in all subscales and overall global DREEM scores, consistent 
with previous studies [21,29,33]. Year 4 dental students obtained 
significantly higher scores in SPT and SPL than year 5 students 
(p<0.05). The overall global DREEM score of year 4 was also higher 
than year 5, but not statistically significant (p>0.05). However, 
another study found higher overall global DREEM scores among 
year 5 students [33]. The Korean and Australian studies compared 
overall global DREEM scores and sub-scale scores for students 
from year 1 to year 4 and found that the overall global DREEM 
scores decreased progressively as the grade level increased, with 
significant differences observed in all subscales and overall global 
DREEM scores [21,28].

The findings from the current study highlight that senior students 
were able to identify problems with the current teaching model 
during clinical training and expressed concerns about the teacher-
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centered and factual learning model of teaching. Increased clinical 
work pressure may also lead to lower confidence among senior 
students in the current EE. Malaysian public universities obtained 
a significantly higher overall global DREEM score (133.63/200) 
than private institutions (122.49/200). Sub-scale scores in public 
universities showed significant differences, high except for SSP. 
The differences in the score may be attributed to differences in the 
teaching model. This finding does not correspond to the study in 
Korea, which found no significant differences between public and 
private institutions in each subscale and overall global DREEM 
scores [22].

With the analysis of the results of the DREEM instrument, it is 
necessary to ensure that students are comfortable with technology 
to benefit dental students as they transition from students to 
clinicians [37]. TRI is one of the most well-established tools for 
assessing comfort with technology and propensity to adopt new 
technologies, although its use in healthcare settings is limited [37]. 
Most research on the use of TRI in healthcare has focused on 
nursing staff and attending physicians, with little literature on TRI 
in medical students [25,26,37-40], and almost no research in the 
dental setting.

The study found the overall TRI score (3.08/5) to be at the same  
level as in previous studies but slightly lower than in the United 
States (3.27/5), Australia (3.24/5), South Africa (3.2/5), and 
Columbia (3.1/5) [26,39,41,42]. The score in optimism was the 
highest, while Insecurity obtained the lowest, which is consistent 
with previous studies [26,41-43]. This result indicates that 
although students hold an optimistic attitude towards educational 
technology, there is also a significant amount of insecurity over 
its function, supporting the finding reported by Parasuraman 
[23]. Furthermore, the result of the present study showed a lower 
score in discomfort than in other studies [26,42,43]. There was no 
statistical significance for gender, academic year, type of school, 
household income, Wi-Fi signal, and scholarship in TRI scores 
(p>0.05), indicating that demographic variables play little role in 
the TRI score of dental students. The overall TRI score indicates 
that Malaysian dental UGs have reached an adequate level toward 
virtual teaching and learning [26,39]. The level of technology 
readiness had no effect on their perceptions of the EE.

In light of the above results, although students have achieved a 
satisfactory level of educational technology readiness, they may 
not have the same level of proficiency when it comes to using 
technology for educational purposes [44]. The lack of ability to 
utilise technology for educational purposes stems from a lower 
level of interest and motivation to utilise technology for learning 
compared to its use for social activities [45].

Therefore, course designers must strategically design learning 
experiences that offer increased assistance to students during 
their transition into clinical practice [10]. This may be achieved 
by giving students with timely knowledge, fostering confidence, 
and enhancing clinical performance [10]. These measures aim to 
effectively equip students with the necessary skills and readiness to 
enter the clinical setting successfully. Dutã M et al., noted that VR 
and AR technologies have revolutionised dental clinical teaching by 
overcoming the inherent limitations of the conventional phantom 
head system [46]. The author emphasised that VR continues to be 
the next step in dental education. The worldwide emergence of the 
Coronavirus Disease-2019 (COVID-19) pandemic has expedited 
the adoption of e-learning techniques within the field [15,16,47,48]. 
These techniques encompass many forms of technology-
mediated instruction, such as mobile learning, computer-assisted 
teaching, simulation-based learning, and virtual learning. Khalaf 
ME et al., conducted research to evaluate students’ online and 
blended learning EE during COVID-19 [49]. They used the DREEM 
with a supplementary questionnaire and obtained a total score 
of 149.08, which is much higher than in the previously stated 

studies [21,28-33] and has highlighted the importance of adopting 
blended learning in future dental curricula.

Limitation(s)
Since the data gathered is cross-sectional, it is impossible to track 
changes in the subject over time, making it challenging to assess 
genuine causality. In addition, only one public university was included 
in this study, and therefore, the findings cannot be generalised 
to all public universities in Malaysia. The DREEM instrument has 
limitations as it did not include questions on the dental educational 
program, such as the clinical requirements for students. As for 
modified TRI, the lack of modified TRI-related research, especially in 
dentistry, may lead to bias in results.

CONCLUSION(S)
Based on the findings of the study, the authors conclude that dental 
UGs considered the EE in Malaysia to be “more positive than negative.” 
However, the traditional teacher-centered model of education still 
needs enhancement. Students have reached an adequate level of 
simulation-based teaching and learning. Thus, simulation-based 
teaching and learning are viable options for future dental education 
in Malaysia. Virtual teaching and learning are trends that, at the same 
time, bridge the gap in current dental education in Malaysia.

Acknowledgement
The authors would like to acknowledge all participants who willingly 
participated in this study. The authors also would like to acknowledge 
the Ministry of Higher Education Malaysia through the Dental and 
Simulation and Virtual Learning Research Excellence Consortium 
(KKP Programme) JPT(BKPI)1000/016/018/25 Jld. 2(2).

authors contribution: Writing-original draft preparation, Li X.; 
Formal analysis, Li X.; Investigation, Li X.; Funding acquisition, 
Mokhtar N.; Resources, Lakshmana Rao GK., Ridzuan F.; Writing- 
review and editing,Lakshmana Rao GK., Ridzuan F  ., Hashim H., 
Mokhtar N.; Methodology, Li X., Hashim H.; Data curation, Li .X.; 
Project administration, Mokhtar N

Funding: This study was supported by the KKP Programme, project 
NO. JPT(BKPI)1000/016/018/25 Jld. 2(2).

REFERENCES
 Parikh N, Risinger D, Holland J, Molony DA, van der Hoeven D. Evaluating dental [1]

students’ perspectives on the concurrent teaching of didactic and case-based 
courses. J Dent Educ. 2022;86(12):1643-52.

 Jiménez-Ortiz JL, Islas-Valle RM, Jiménez-Ortiz JD, Pérez-Lizárraga E, [2]
Hernández-García ME, González-Salazar F. Emotional exhaustion, burnout, and 
perceived stress in dental students. J Int Med Res. 2019;47(9):4251-59.

 Stormon N, Sexton C, Ford PJ, Eley DS. Understanding the well-being of [3]
dentistry students. Eur J Dent Educ. 2022;26(1):01-10.

 Shehada MR, Alfakhry G, Jamous I, Aljoujou AA, Abdul Hak M. Major stress [4]
sources amongst dental students at Damascus University, Syria. Int Dent J. 
2023;73(2):205-11.

 Smolana A, Loster Z, Loster J. Assessment of stress burden among dental [5]
students: A systematic literature review and meta-analysis of data. Dent Med 
Probl. 2022;59(2):301-307.

 Hashemipour MA, Hosseini V, Kamyabi H. Stressors in Dental students during [6]
the transition from theory to practice: A qualitative research. South Afr Dent J. 
2022;77(07):386-93.

 Harikiran AG, Srinagesh J, Nagesh KS, Sajudeen N. Perceived sources of stress [7]
amongst final year dental under graduate students in a dental teaching institution at 
Bangalore, India: A cross sectional study. Indian J Dent Res. 2012;23(3):331-36.

 Telang L, Nerali J, Telang A, Chakravarthy PVK. Perceived sources of stress [8]
among Malaysian dental students. Eur J Gen Dent. 2013;2(03):300-307.

 Mohd Nayan NA, Che Daud AZ, Tengku Jamaluddin TIB, Talib SS. Perceived [9]
depression, anxiety and stress among UiTM Dental undergraduates in clinical 
years. Environ-Behav Proc J. 2017;2(6):81.

 Botelho M, Gao X, Bhuyan SY. An analysis of clinical transition stresses [10]
experienced by dental students: A qualitative methods approach. Eur J Dent 
Educ. 2018;22(3):e564-e72.

 Soni V, Kotsane DF, Moeno S, Molepo J. Perceptions of students on a stand-[11]
alone dental materials course in a revised dental curriculum. Eur J Dent Educ. 
2021;25(1):117-23.

 Nassar HM, Tekian A. Computer simulation and virtual reality in undergraduate [12]
operative and restorative dental education: A critical review. J Dent Educ. 
2020;84(7):812-29.



Xiao Li et al., Educational environment and readiness for future in Malaysia www.jcdr.net

Journal of Clinical and Diagnostic Research. 2024 Jun, Vol-18(6): ZC25-ZC303030

partiCuLarS oF ContriButorS:
1. Scholar (Ph. D), Department of Dental Science, Advanced Medical and Dental Institute, Universiti Sains Malaysia, Bertam, Kepala Batas, Penang, Malaysia.
2. Assistant Professor and Head, Department of Orthodontics, Penang International Dental College, NB Tower 5050, Jalan Bagan Luar, Butterworth, Penang, Malaysia.
3. Senior Lecturer, Faculty of Data Science and Computing, Universiti Malaysia Kelantan, City Campus, Pengkalan Chepa, Kota Bharu, Kelantan, Malaysia.
4. Associate Professor, Department of Dental Public Health, Faculty of Dentistry, Asian Institute of Medicine, Science and Technology (AIMST) University, Bedong, Kedah, Malaysia.
5. Associate Professor, Department of Dental Science, Advanced Medical and Dental Institute, Universiti Sains Malaysia, Bertam, Kepala Batas, Malaysia.

pLaGiariSm CheCKinG methoDS: [Jain H et al.]

•  Plagiarism X-checker: Jan 25, 2024
•  Manual Googling: Mar 27, 2024
•  iThenticate Software: Apr 08, 2024 (12%)

name, aDDreSS, e-maiL iD oF the CorreSponDinG author:
Norehan Mokhtar,
Dental Simulation and Virtual Learning Research Excellence Consortium, 
Department of Dental Science, Advanced Medical and Dental Institute, Universiti 
Sains Malaysia, Bertam-13200, Kepala Batas, Penang, Malaysia.
E-mail: norehanmokhtar@usm.my

Date of Submission: jan 24, 2024
Date of Peer Review: mar 09, 2024
Date of Acceptance: apr 10, 2024

Date of Publishing: jun 01, 2024

author DeCLaration:
•  Financial or Other Competing Interests:  Yes
•  Was Ethics Committee Approval obtained for this study?   Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA

etymoLoGy: Author Origin

emenDationS: 7

 Li B, Cheng L, Wang H. Challenges and Opportunities for Dental Education from [13]
COVID-19. Dent J (Basel). 2022;10(10):188.

 Kerkstra RL, Rustagi KA, Grimshaw AA, Minges KE. Dental education practices [14]
during COVID-19: A scoping review. J Dent Educ. 2022;86(5):546-73.

 Zafar S, Lai Y, Sexton C, Siddiqi A. Virtual Reality as a novel educational tool [15]
in pre-clinical paediatric dentistry training: Students’ perceptions. Int J Paediatr 
Dent. 2020;30(6):791-97.

 Reymus M, Liebermann A, Diegritz C. Virtual reality: An effective tool for teaching [16]
root canal anatomy to undergraduate dental students- A preliminary study. Int 
Endod J. 2020;53(11):1581-87.

 Dzyuba N, Jandu J, Yates J, Kushnerev E. Virtual and augmented reality in [17]
dental education: The good, the bad and the better. Eur J Dent Educ. 2022. Doi: 
10.1111/eje.12871.

 Bonfield CA, Salter M, Longmuir A, Benson M, Adachi C. Transformation or [18]
evolution?: Education 4.0,  teaching and  learning  in  the digital age. High Educ 
Pedagog. 2020;5(1):223-46.

 Li Y, Ye H, Ye F, Liu Y, Lv L, Zhang P, et al. The current situation and future prospects [19]
of simulators in dental education. J Med Internet Res. 2021;23(4):e23635.

 Roff S, McAleer S, Harden R, Al-Qahtani M, Ahmed AU, Deza H, et al. [20]
Development and validation of the Dundee Ready Education Environment 
Measure (DREEM). Med Teach. 1997;19(4):295-99.

 Gil YM, Hong JS, Ban JL, Kwon JS, Lee JI. Dental students’ perception of their [21]
educational environment in relation to their satisfaction with dentistry major: A 
cross-sectional study. BMC Med Educ. 2023;23(1):508.

 Nunnally JC. Psychometric theory- 25 years ago and now. Educ Res. [22]
1975;4(10):07-21.

 Parasuraman A. Technology Readiness Index (Tri): A multiple-item scale to [23]
measure readiness to embrace new technologies. J Serv Res. 2000;2(4):307-20.

 Parasuraman A, Colby CL. An updated and streamlined technology readiness [24]
index: TRI 2.0. J Serv Res. 2015;18(1):59-74.

 Caison AL, Bulman D, Pai S, Neville D. Exploring the technology readiness [25]
of nursing and medical students at a Canadian University. J Interprof Care. 
2008;22(3):283-94.

 Browning M, Banik B, Bourke S, Abdelkader A, Anish L, Muduwa M. The impact [26]
of COVID 19 restrictions on Australian nurse academics attitudes to technology: A 
survey of Technology Readiness Index 2.0. Nurse Educ Pract. 2023;71:103719.

 Al-Saleh S, Al-Madi EM, AlMufleh B, Al-Degheishem AH. Educational [27]
environment as perceived by dental students at King Saud University. Saudi Dent 
J. 2018;30(3):240-49.

 Stormon N, Ford PJ, Eley DS. DREEM-ing of dentistry: Students’  perception  of  the [28]
academic  learning environment in Australia. Eur J Dent Educ. 2019;23(1):35-41.

 Aldowsari MK, Al-Ahmari MM, Aldosari LI, Al Moaleem MM, Shariff M, Kamili AM, [29]
et al. Comparisons between preclinical and clinical dental students’ perceptions 
of the educational climate at the college of dentistry, Jazan University. Adv Med 
Educ Pract. 2021;12:11-28.

 Motghare V, Upadhya S, Senapati S, Lal S, Paul V. Perceptions of freshman [30]
dental students regarding academic environment. J Indian Assoc Public Health 
Dent. 2019;17(3):224.

 Alfakhry G, Mustafa K, AlMukhallalati A, Alhomsi K, Saymeh R, Jamous I. [31]
Evaluation of the Undergraduate Learning Environment at Dental Schools in 
Syria. Int Dent J. 2023;73(5):659-66.

 Serrano CM, Lagerweij MD, De Boer IR, Bakker DR, Koopman P, Wesselink [32]
PR, et al. Students’ learning environment perception and the transition to clinical 
training in dentistry. Eur J Dent Educ. 2021;25(4):829-36.

 Alraawi MA, Baris S, Alahmari NM, Alshadidi AA, Abidi NH, Al Moaleem MM, et [33]
al. Analyzing Students’ Perceptions of Educational Environment in New Dental 
Colleges, Turkey using DREEM Inventory. 2020;13(2):556-64.

 Watling C, Driessen E, van der Vleuten CP, Lingard L. Learning culture and [34]
feedback: An international study of medical athletes and musicians. Med Educ. 
2014;48(7):713-23.

 Rassie K. The apprenticeship model of clinical medical education: Time for [35]
structural change. N Z Med J. 2017;130(1461):66-72.

 Watling C, Driessen E, van der Vleuten CP, Vanstone M, Lingard L. Music lessons: [36]
Revealing medicine’s learning culture through a comparison with that of music. 
Med Educ. 2013;47(8):842-50.

 MacNevin W, Poon E, Skinner TA. Technology readiness of medical students and [37]
the association of technology readiness with specialty interest. Can Med Educ J. 
2021;12(2):e31-e41.

 Melas CD, Zampetakis LA, Dimopoulou A, Moustakis VS. An empirical [38]
investigation of Technology Readiness among medical staff based in Greek 
hospitals. Eur J Inf Syst. 2013;23(6):672-90.

 Odlum M. Technology readiness of early career nurse trainees: Utilization of the [39]
Technology Readiness Index (TRI). Stud Health Technol Inform. 2016;225:314-18.

 Kuo KM, Liu CF, Ma CC. An investigation of the effect of nurses’ technology [40]
readiness on the acceptance of mobile electronic medical record systems. BMC 
Med Inform Decis Mak. 2013;13(1):88.

 Duvall JJ. Motivation and technological readiness in the use of high-fidelity [41]
simulation: A descriptive comparative study of nurse educators. Doctor of 
Education; The University of Alabama. ProQuest Dissertations & Theses 
Global. 2012.

 Vuuren VJ van, Seekoe E, Goon DT. The perceptions of nurse educators [42]
regarding the use of high fidelity simulation in nursing education. Afr J Nurs 
Midwifery. 2018;20(1):01-20.

 Panday R, Purba JT. Lecturers and Students technology readiness in [43]
implementing services delivery of academic information system in higher 
education institution: A case study. In: Intan R, Chi CH, Palit HN, Santoso LW, 
editors. Intelligence in the Era of Big Data. Berlin, Heidelberg: Springer Berlin 
Heidelberg; 2015;516:539-50.

 Nami F, Vaezi S. How ready are our students for technology-enhanced [44]
learning? Students at a university of technology respond. J Comput High Educ. 
2018;30(3):510-29.

 Biswas RA, Nandi S. Teaching in virtual classroom: Challenges and oppotunities. [45]
Int J Eng Appl Sci Technol. 2020;5(1):334-37.

 Dutã M, Amariei C, Bogdan C, Popovici D, Ionescu N, Nuca C. An overview of [46]
virtual and augmented reality in dental education. OHDM. 2011;10(1):42-49.

 Chavarría-Bolaños D, Gómez-Fernández A, Dittel-Jiménez C, Montero-Aguilar [47]
M. E-learning in dental schools in the times of COVID-19: A review and analysis 
of an educational resource in times of the COVID-19 pandemic. Odovtos- Int J 
Dent Sci. 2020;22(3):69-86.

 [48] Ströbele DA, Othman A, Meier MA, Aboulazm K, Von See C. Augmented reality in 
orthodontics for bracket placement using conventional mobile devices: Technical 
note. J World Fed Orthod. 2023;12(6):280-83.

 Khalaf ME, Ziada H, Abubakr NH. The Dental Educational Environment of Online [49]
and Blended Learning during COVID-19, and the Impact on the Future of Dental 
Education. Dent J (Basel). 2023;11(2):41.

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

