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Preface to "Dental Education”

The dental curriculum is like a living organism—it has developed through time, manifesting
regional, cultural, and scientific heritage, and reflecting modern trends. The undergraduate dental
curriculum is periodically rebuilt to ensure the harmonization of higher education systems between
countries, especially in Europe. Structure, content, learning, and assessment in undergraduate
and postgraduate dental education and auxiliary dental personnel training are shaped based on
professional consensus. Constant updates on recent technological innovations and evidence-based
best practice are necessary.

In modern times, ethical issues are raised more than ever. Can we teach our students how
to be dedicated health professionals and manage a successful practice at the same time? Does the
commercialization of our profession also affect the dental curriculum today?

The COVID-19 pandemic has imposed new challenges, moving us from lecture rooms and clinics
to an online environment.

This Special Issue is dedicated to developing the understanding of dental education.

Jelena Dumanci¢, BoZzana Loncar Brzak
Editors
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Abstract: Background: Educational Climate (EC) may determine teacher and student behaviour.
Our aim was to evaluate EC longitudinally in a period of ‘curricular transition” from traditional
(teacher-centred learning) to Bologna curricula (interactive student-centred learning). Methods:
The ‘Dundee Ready Education Environment Measure” (DREEM) questionnaire was completed by
397 students from a Spanish School of Dentistry. Students’ perception was assessed in different courses
and academic years. Results: The overall EC scale average was 115.70 + 20.20 (57.85%) and all domain
values showed a percentage > 52%, which were interpreted as ‘positive and acceptable’. The EC
mean was: 118.02 + 17.37 (59.01%) for 2010-2011; 116.46 + 19.79 (58.23%) for 2013-2014; 115.60 + 21.93
(57.80%) for 2014-2015; 112.02 + 22.28 (56.01%) for 2015-2016, interpreted as ‘more positive than
negative EC’. The worst Learning domain scores corresponded to later academic years and may
reflect the Bologna curriculum’s more intensive clinical training involving greater responsibility
and self-learning. Conclusions: EC and its domains were perceived more positively than negatively.
The Social domain was the most positively evaluated, while the Learning domain was the worst.

Keywords: educational climate; dental students; DREEM scale; dental education; dentistry

1. Introduction

The educational environment is defined as students’ perceptions of their influences and pressures,
and how this perception is aligned with the curriculum’s educational aims [1]. The perception of
the educational environment is considered as the ‘Educational Climate’ (EC). The term EC has been
described by Genn et al. [2] as “the expression of the educational environment and the academic
curriculum”. Thus, EC is considered “everything that is happening in the classroom, in a department,
in the faculty or the university” [2]. Students’ perceptions regarding EC are influenced by aspects such
as learning outcomes, teacher skills, learning resources, learning and teaching approaches, assessment
procedures, timetabling, student support, facilities, classrooms, group size, and atmosphere [3].
In addition, EC encourages teacher attitudes, and student achievements. Thus, EC has a significant
impact on academic success, and on professional development [2-5] as well as being critical to students’
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personal and social well-being. Moreover, it is established the EC affects not only students, but also
school staff, and even curriculum designers and administrative personnel [5]. The EC profile represents
an opportunity to ascertain the strengths and weaknesses of an institution, thus enabling comparative
analysis within or between institutions in order to foster change and improvement in the educational
process. Universities should continuously evaluate the EC of their classes, departments, and schools to
detect problems and implement corrective measures.

Several qualitative and quantitative methodologies have been used to evaluate students’ perception
of EC [6-9]. In academic healthcare institutions, one of the most widely used and reliable instruments is
the ‘Dundee Ready Educational Environment Measure’ (DREEM) [10,11]. The DREEM was developed
by a Delphi panel including 100 educators specializing in healthcare disciplines from 20 countries,
and 1000 students. Currently, the DREEM questionnaire exists in different languages and has been
widely used to assess EC in Dentistry Schools worldwide [9,12-17]. The DREEM scale is a universal
tool, applicable regardless of national development level.

As a result of the Bologna reform process in the European Union [18], it was of great importance
to determine student perception of EC during the ‘curricular transition” period. The education reform
derived from the European convergence process entailed an educational philosophy that focused
more on the student being the learner, than the teacher being a person who teaches [19-21]. In other
words, this educational reform involved a transition from traditional teacher-centred learning to
interactive student-centred learning. Seeing as no scientific literature was available regarding this
curricular transition in Dentistry Schools, we decided to measure EC using the DREEM to determine
how students perceived this change and to detect problem areas. Thus, the purpose of this study was
to longitudinally evaluate EC for undergraduate dental students in a period of ‘curricular transition’
brought on by the Bologna reform process.

2. Materials and Methods

2.1. Study Group

We carried out a prospective longitudinal study applying the DREEM questionnaire to
undergraduate dental students from the Medicine and Dentistry School, Universidade de Santiago
de Compostela (USC), Spain. Ethical approval for the study was obtained from the Universidade de
Santiago de Compostela. The students in the sample were from 3rd, 4th, and 5th year courses. Before
participating in the survey, students were informed regarding the data processing characteristics,
the importance of voluntary participation, and the anonymity of the process. The average questionnaire
completion time was approximately 7 min. Questionnaires were distributed to students at the end of
several academic years (2010-2011, 2013-2014, 2014-2015, and 2015-2016), which had different curricular
configurations: in the 2010-2011 academic year, all courses were taught using a teacher-centred
approach, in the 2013-2014 academic year, the 3rd and 4th year courses used a student-centred
approach, while 5th year courses used a teacher-centred approach. Finally, in the last two academic
years (2014-2015, 2015-2016), all courses used a student-centred approach (Figure 1).

D DREEM questionnaire
g 201041 g 201314 g 201415 g 201516
- O O 0= 0 O 0 O @& O O ©:

Figure 1. Workflow of study design showing the application of DREEM questionnaire on the different
academic years and courses during ‘curricular transition’. Each colour represents a different student’s
dental group indicating the same colour the study follow-up. Abbreviations: TCL, teacher-centred
learning; SCL, student-centred learning.
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2.2. Data Collection

The instrument used in this study was the DREEM questionnaire (Supplementary Table S1) which
consists of 50 items, grouped into five domains: D1. Students’ perception of learning (Learning),
D2. Students’ perception of teachers (Teachers), D3. Students” academic self-perception (Academic),
D4. Students’ perception of the atmosphere at the centre (Atmosphere) and D5. Students’ social
self-perception (Social). Each of these items was given a score based on a Likert scale with 5 options
ranging from 4 to 0 (4 = strongly agree, 3 = agree, 2 = uncertain, 1 = disagree, 0 = strongly disagree).
Nearly all DREEM items include positive statements, except items 4, 8, 9, 17, 25, 35, 39, 48, and 50,
which are negative, thus their scores are reversed [10,17]. The mean scores for the different items,
domains, and EC were interpreted according to the criteria established by McAleer and Roff et al. [10,22].
Therefore, the items with an average value of >3.50 were considered to be “educational aspects of
excellence”; those between 3.01 and 3.49 were considered to be “positive educational aspects”;
those with average values between 2.01 and 3.00 were considered to be “educational aspects that could
be improved”; those <2.00 were defined as “problematic educational areas, which should be examined
more exhaustively later”. The DREEM questionnaire was validated for the Spanish language in 2014
by Tomas et al. [23].

The DREEM scale provides results for each item, for each domain (the sum of the scores of the
corresponding items) and total EC score (the sum of the scores of each domain). The maximum possible
scores for the different domains are: Learning Perception: 48; Teacher Perception: 44; Academic
Perception: 32; Atmosphere Perception: 48 and Social: 28. The maximum score for EC is 200. The data
can be expressed as percentages of maximum scores in the respective subscale or the overall scale.
Therefore, in relation to the general interpretation of the scale, the higher the score (or percentage)
obtained in the different parameters, the more positive perception about the aspect evaluated.

2.3. Statistical Analysis

The data obtained were processed with the PASW Statistics program (SPSS version 2.1) for
Windows. The data in the overall assessment of EC, for each domain, and each questionnaire item
were expressed as averages. The data in the overall assessment of the EC and for each domain were
also expressed as percentages in relation to the maximum score [10]. Non-parametric tests, such as
the Kruskal-Wallis test and the Mann-Whitney U test, were used for comparing ordinal EC variables,
domains, and items between courses and academic years. Significance level was considered as p < 0.05.
In the case of multiple comparisons between academic years, the Bonferroni correction was applied,
establishing a value of p < 0.008 as significant. In the case of multiple comparisons between the
teaching courses in different academic years, the Bonferroni correction was applied, establishing a
p-value < 0.016 as significant.

3. Results

3.1. Description of the Study Group

A total of 397 (70%) dentistry students completed the DREEM questionnaire. There were one
hundred and eighteen (29.7%) males and two hundred and seventy-five (69.3%) females (gender data
were unavailable for four subjects). The average age was 23.19 + 4.62 years. Regarding the different
courses, there were 117 students in the 3rd course, 119 in the 4th course and 161 in the 5th course.

3.2. Global Analysis of ‘Educational Climate’

The overall EC mean was 115.70 + 20.20 (57.85%), which was interpreted as “more positive than
negative EC”. According to domain values, all were interpreted as “positive and acceptable”. The mean
obtained for Learning domain was 25.12 + 6.04 (52.12%), for Teacher domain was 25.15 + 5.79 (57.15%),
for Academic domain was 19.65 + 4.11 (61.40%), for Atmosphere domain was 28.44 + 5.87 (59.25%)
and for Social domain was 17.21 + 3.59 (61.49%) (Table 1 and Figure 2). Social domain was the
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best-evaluated domain, within the range of “positive and acceptable”. Learning domain was the
worst-evaluated domain, within the range of “problematic educational aspect”. Regarding the total of
items derived from the four surveys of each academic year, with 50 items each (total of 200 items),
23.5% were within the range of “problematic educational aspects” (47 items), 68.5% in the range of
“educational aspects that could be improved” (137 items) and 8% were “positive educational aspects”
(16 items). None was found in the range of “educational aspects of excellence”.

Table 1. Mean values (%) of the ‘Educational Climate” and the domains of the Dundee Ready Education
Environment Measure (DREEM) questionnaire based on academic years.

Global 2010-2011 2013-2014 2014-2015 2015-2016

B Mean (%) Mean (%) Mean (%) Mean (%) Mean (%) PVAlue”
Educational Climate (EC)  115.70 (57.85%) 118.02 (59.01%) 116.46 (58.23%) 115.60 (57.80%) 112.02 (56.01%) 0.178
Learning (D1) 2512 (52.12%) 2594 (54.04%)  25.19 (52.47%) 2600 (54.1%)  23.31 (48.56%) 0.013
Teachers (D2) 25.15 (57.15%) 26.15 (59.43%) 24.58 (57.07%) 25.09 (55.86%) 24.60 (56%) 0.154
Academic (D3) 19.65 (61.40%) 19.96 (62.37%) 19.82 (61.93%) 19.32 (60.37%) 19.29 (60.28%) 0.663
Atmosphere (D4) 28.44 (59.25%) 28.30 (59.00%) 28.89 (60.18%) 28.57 (59.52%) 28.01 (58.35%) 0.422
Social (D5) 17.21 (61.49%) 17.66 (63.07%) 17.49 (62.46%) 16.60 (59.28%) 16.78 (59.92%) 0.112

* The comparison of the mean values of the items between all academic years was performed by applying the
Kruskal-Wallis test.

110 ’
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Figure 2. Means of scores and standard deviations for ‘Educational Climate’ and domains in the Dundee
Ready Education Environment Measure (DREEM) questionnaire by academic years. * p-Value < 0.05.

3.3. Analysis of 'Educational Climate’ by Academic Year

The mean EC by academic year were as follows: 118.02 + 17.37 (59.01%) for 2010-2011;
116.46 + 19.79 (58.23%) for 2013-2014; 115.60 + 21.93 (57.8%) for 2014-2015; and 112.02 + 22.28 (56.01%)
for 2015-2016. In all academic years, the interpretation for EC was more positive than negative.
Although we observed a decrease in EC mean value, the only significant difference was observed in
‘Learning domain’ (p = 0.013) when academic year 2015-2016 was compared to 2010-2011 (p = 0.003)
and 2014-2015 (p = 0.009) (Table 1). The average results obtained for each item with respect to the
academic years are shown in Tables 2 and 3. The following eight problematic items were common to
all academic years (items 3, 4, 12, 13, 24, 25, 29, and 48): “There is a good support system for students
who get stressed”, “I am too tired to enjoy this course”, “This school is well timetabled”, “The teaching
is student-centred”, “The teaching time is put to good use”, “The teaching over-emphasises factual
learning”, “The teachers are good at providing feedback to students”, and “The teaching is too
teacher-centred”. On the other hand, only two positive items (15 and 46) were common to all academic
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years: “Thave good friends at this school” and “My accommodation is pleasant”. In addition, comparing
the results among the different academic years, statistically significant differences were observed in
17 items. Three items (18%) belonged to Learning domain (items 1, 7, and 25); another three items (8%)
to Teaching domain (items 9, 37, and 40); five items (29%) to Academic domain (items 5, 10, 21, 31 and
45); one item (6%) to Atmosphere domain (item 12) and five items (29%) to Social domain (items 3, 4,
14,19 and 46). In addition, 47% of these items presented statistically significant differences between
courses, with a value < 2 (problematic items) (Supplementary Table S2).

Table 2. Mean values of the 50 items of the Dundee Ready Education Environment Measure (DREEM)
questionnaire based on academic years.

2010-2011 2013-2014 2014-2015 2015-2016

Ttems Mean Mean Mean Mean

1. I am encouraged to participate in class 2.09 2.35 2.58 211

2. The teachers are knowledgeable 2.75 2.61 2.7 2.82

3. There is a good support system for students who 0.94 114 142 0.9
get stressed

4. I am too tired to enjoy the course 1.68 1.83 1.48 1.35

5. Learning stra-tegles which worked for me before 258 254 219 256

continue to work for me now

6. The teachers are patient with patients 2.45 2.37 2.27 2.36

7. The teaching is often stimulating 2.22 1.87 2.16 1.83

8. The teachers ridicule the students 2.54 2.28 2.23 2.16

9. The teachers are authoritarian 1.67 1.56 2.01 1.55

10. T am confident about my passing this year 2.88 3.28 3.1 3.05

11. The atmosphere is relaxed during the ward teaching 2.33 2.23 2.3 2.14

12. This school is well timetabled 1.13 1.67 1.55 1.19

13. The teaching is student-centred 1.77 1.74 1.71 1.57

14. I am rarely bored on this course 227 1.88 2.18 1.86

15. T have good friends in this school 343 3.45 3.12 3.35

16. The teaching helps to develop my competence 2.72 2.75 2.62 2.62

17. Cheating is a problem in this school 2.78 248 2.74 2.52

18. The teachers haV.e good. communications skills 274 281 253 256
with patients

19. My social life is good 3.17 3.02 2.75 3.14

20. The teaching is well focused 2.03 1.96 2.08 1.72

21. I feel I am being well prepared for my profession 1.94 1.68 2.01 1.44

22. The teaching helps to develop my confidence 2.19 2.06 2.18 1.89

23. The atmosphere is relaxed during lectures 2.42 2.45 2.44 2.3

24. The teaching time is put to good use 1.78 1.9 1.95 1.64

25. The teaching overemphasizes factual learning 1.68 1.68 1.78 0.88

26. Last year’s work has bfzen good preparation for this 19 211 208 24
year’s work

27. I am able to memorize all I need 2.39 2.3 241 24

28. I seldom feel lonely 2.77 2.71 2.55 2.79

29. The teachers are good at providing feedback 1.93 1.93 2.00 17

to students
30. There are 'opportumtles fqr me to develop 236 255 234 26
interpersonal skills

31. I have learned a lot about empathy in my profession 2.71 2.92 2.53 2.7

32. The teachers provide constructive criticism here 242 2.21 221 2.05

33. I feel comfortable in class socially 2.94 3.03 2.82 3.16

34. The atmosphere is relaxed during seminars/tutorials 2.71 2.65 2.66 2.72

35. 1 find the experience disappointing 2.49 2.57 2.38 223

36. I am able to concentrate well 2.57 2.65 2.49 271

37. The teachers give clear examples 2.55 2.21 2.21 2.32

38. I am clear about the learning objectives of the course 2.72 2.57 2.42 2.7

39. The teachers get angry in class 217 2.06 2.18 2.07

40. The teachers are well prepared for their classes 2.49 2.21 2.22 2.57
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Table 2. Cont.

I 2010-2011 2013-2014 2014-2015 2015-2016
tems Mean Mean Mean Mean
41. My problem-solving skills are being well 263 247 259 238
developed here
42. The enjoyment outweighs the stress of the course 2.18 2.05 2.22 1.98
43. The atmosphere motivates me as a learner 2.27 2.27 2.44 211
44. The teaching encourages me to be an active learner 2.45 2.3 2.45 221
45. Much of what I hav.e to learn seems relevant to a 293 261 241 276
career in health care
46. My accommodation is pleasant 343 3.38 3.1 3.39
47. Long-term learning is en}phasued over short 268 242 248 26
term learning
48. The teaching is too teacher-centred 1.62 1.46 1.59 1.54
49. I feel able to ask the questions I want 2.13 2.34 2.19 2.35
50. The students irritate the teachers 2.45 221 2.53 243

The items (4, 8, 9, 17, 25, 35, 39, 48, and 50) in cursive are negative statements and their scores were reversed.
Item with an average of <2 are in bold. Items with an average of >3 are underlined.

Table 3. Number, percentage (%) and interpretation of items on the Dundee Ready Education

Environment Measure (DREEM) questionnaire by academic years.

Interpretation of Individual Items 2010-2011 (%)

2013-2014 (%)

2014-2015 (%)

2015-2016 (%)

<2.00 = Educational problematic areas,

which should be examined more 11 (22%) 13 (26%)
exhaustively later
2.01-3.00 = Educational aspects that o o
could be improved 36 (72%) 32 (64%)
3.01-3.49 = Positive educational aspects 3 (6%) 5 (10%)
>3.50 = Educational aspects of excellence 0 (0%) 0 (0%)

8 (16%)

39 (78%)

3 (6%)
0 (0%)

15 (30%)

30 (60%)

5 (10%)
0 (0%)

3.4. Analysis of 'Educational Climate’” by Teaching Courses

In the 4th course of the 20142015 academic year, lower values were observed in all domains
(except in the Teaching domain) compared to previous years, although differences were not significant.
In addition, this 4th course corresponded to 5th course in the 2015-2016 academic year, where all
domains showed significantly lower values in Learning domain as compared to academic years
2010-2011 (p = 0.001), 2013-2014 (p = 0.001), and 2014-2015 (p = 0.005. The overall EC also showed a

lower value, although it was not significant (p = 0.057) (Table 4).

Table 4.

Mean values of the ‘Educational Climate’ and the domains of the Dundee Ready

Education Environment Measure (DREEM) questionnaire of 3rd, 4th and 5th courses on the different

academic years.

2010-2011 2013-2014 2014-2015 2015-2016 Value *
Mean = SD (%) Mean = SD (%) Mean = SD (%) Mean = SD (%) P
3rd course
D1 26.38 + 4.73 (62.80%) 24.12 + 7.30 (50.25%) 28.24 + 4.57 (58.83%) 24.85 +7.59 (51.77%) 0.097
D2 27.87 + 4.84 (63.34%) 24.84 + 7.18 (56.45%) 25.88 + 5.33 (58.81%) 25.53 + 5.46 (58.02%) 0.222
D3 19.38 + 3.04 (60.58%) 19.51 + 4.39 (60.96%) 19.72 + 4.26 (61.62%) 18.14 + 4.68 (56.68%) 0.588
D4 29.54 + 5.38 (61.54%) 27.66 + 6.87 (57.62%) 28.16 + 5.24 (58.66%) 28.46 + 6.17 (59.29%) 0.690
D5 17.80 + 3.19 (63.57%) 16.87 + 3.49 (60.25%) 16.08 + 3.49 (57.42%) 16.53 + 4.25 (59.03%) 0.300
EC 121.00 + 15.95 (60.50%)  115.06 + 21.41 (57.53%) 118.08 + 19.93 (59.04%)  113.53 + 24.39 (56.76%) 0.481
4th course
D1 25.19 + 4.66 (52.47%) 24.33 + 5.83 (50.68%) 22.20 +7.09 (46.25%) 24.28 +4.90 (50.58%) 0.325
D2 26.10 + 5.21 (59.31%) 23.46 + 4.93 (53.31%) 25.45 + 5.05 (55.56%) 26.14 + 5.75 (59.40%) 0.181
D3 19.50 + 3.2 (60.93%) 18.86 + 4.58 (58.93%) 17.10 + 4.06 (53.43%) 19.28 + 4.30 (60.25%) 0.116
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Table 4. Cont.

2010-2011 2013-2014 2014-2015 2015-2016 Value *

Mean = SD (%) Mean + SD (%) Mean = SD (%) Mean + SD (%) p-vaiu
D4 27.32 + 5.5 (56.91%) 28.22 + 6.09 (58.79%) 26.35 + 6.81 (54.89%) 28.47 + 5.14 (59.31%) 0682
D5 17.17 + 3.45 (61.31%) 16.36 + 4.23 (58.42%) 16.00 + 3.30 (57.14%) 17.19 + 2.89 (61.39%) 0.631
EC 115.30 + 17.15 (57.65%) ~ 112.00 + 20.72 (60.00%)  107.10 + 20.58 (53.55%) 115.38 =+ 18.40 (57.69%) 0.558

5th course

D1 26.41 +4.90 (55.02%) 26.59 + 5.20 (55.39%) 26.71 + 6.07 (55.64%) 21.77 + 6.94 (45.35%) 0.001 **
D2 24.95 + 5.87 (5670%) 25.13 + 6.46 (57.11%) 24.14 + 5.5 (54.86%) 23.40 + 5.8 (53.18%) 0.464
D3 20.88 + 3.60 (65.25%) 20.68 + 3.63 (64.62%) 20.57 + 4.8 (64.28%) 19.95 + 4.4 (62.34%) 0.566
D4 28.44 + 5.53 (59.25%) 30.26 + 5.24 (63.04%) 30.53 + 6.57 (63.60%) 27.43 + 5.77 (57.14%) 0.064
D5 18.09 + 2.74 (64.60%) 18.65 + 3.09 (66.60%) 17.50 + 4.54 (62.50%) 16.65 + 3.75 (59.46%) 0.123
EC 118.79 + 18.53 (59.39%)  120.68 + 17.3 (60.34%) 119.46 + 23.6 (59.73%) 109.22 +22.9 (53.61%) 0.057

* The comparison of the mean values of the items between all academic years was performed by applying the
Kruskal-Wallis test. ** p-Value < 0.05.

4. Discussion

To the best of our knowledge, the present study represents the first longitudinal analysis of EC,
in a period of ‘curricular transition” in Dentistry. EC is considered the expression and manifestation of
the curriculum. It represents a critical element of the analysis of the quality of the teaching-learning
process [2,24]. Our analysis of EC in different academic years and courses facilitates the detection
of strengths and weaknesses from the student perspective and may contribute to strategies for
educational improvement.

Although the DREEM survey evaluates the perception of teaching in five aspects of learning,
it is not designed to analyse specific clinical or laboratory lessons, nor type of dental treatments
performed by the students during their training. According to Miles et al. [25] the assessment of student
percentages in the DREEM questionnaire provides a different analytical approach to comparing mean
scores for overall scale, domains, and items. Keeping this in mind, we have expressed the results as
both mean values and percentages. Most Health Science studies have reported EC values between
101-140 (51-70%) [4,9,26-29]. In the dental field, Zamzuri et al. [30] were the first to analyse EC for
Dental Assistant and Dental Prosthesis Students from a Dental Training Institute in Malaysia, reporting
62.5% (125/200) and 59% (118/200), respectively. Subsequently, in a study involving 126 students
from the Dentistry School of Manipal (India), Thomas et al. [16] found an EC mean of 57% (115/200).
In our study, the result obtained for EC was 58% (115.70/200), which is interpreted by other authors
as a more positive than negative perception [9,13,16,30,31]. However, higher EC values have been
reported in studies conducted in New Zealand, Australia, and Germany [15,32,33]. This positive
perception is in accordance with findings reported by members of our team in a multicenter study [17]
performed at nine Spanish Public Schools of Dentistry. Our team performed a psychometric validation
of the DREEM Spanish-language version involving 1391 students at the same Dentistry Schools.
Results from this validation revealed that the Spanish version of the DREEM is a reliable and valid
instrument for analysing the EC for dental students. These findings indicate that the DREEM is
culturally independent [23].

In the present study, all domain values showed a percentage >52%, which were interpreted as
“positive and acceptable”. The best score was for Social domain. However, Edgren et al. [34] stated
that obtaining optimal results in the general perception of EC and its domains or subscales could mask
the existence of specific problems. For this reason, it is very important to analyse the individual values
of each questionnaire item [34,35]. We found four items scoring >3 in almost every academic year and
interpreted as positive: item 15 (I have good friends in this school), item 46 (My accommodation is
pleasant), item 10 (I am confident about my passing this year) and item 19 (My social life is good).
Our findings are in line with Thomas et al. [16] for item 10 and with Kang et al. [14] for item 15.
In our study, most of the positive items were associated with aspects of students’ social life. Like other
authors [13,15,36,37], we found no excellent items, indicating that improvement measures must
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continue to be applied to our curriculum and educational environment. A total of forty-seven items
(23.5%) were associated with problematic educational areas. The worst score was detected for item 3
(“There is a good support system for students who get stressed”), suggesting that a solution is needed,
since stress may lead to worse academic outcomes [16]. In fact, in the study by Tomas et al. [38], item 3
was found to be a problematic aspect for both teachers and students in Spanish Schools of Dentistry.
According to a number of studies, the lack of leisure time and anxiety associated with exams could
be factors involved in stress [39-42]. It is widely observed that dental studies present high levels
of stress associated with manifestations such as insomnia, eating disorders, inability to concentrate,
hostility, and depression [43-45]. To improve this educational problem, Avalos et al. [46] proposed
the implementation of a more individualized tutoring system and a student ‘mentoring’ program.
Whittle et al. [47] advised the wider promotion and dissemination of existing university student
support systems. At present, and in line with the educational reforms associated with the Bologna
Process, these measures are being implemented in Spanish Schools of Dentistry. Apart from stress,
we found another three negative items: “This school is well timetabled” (item 12), “The teaching over
emphasizes factual learning” (item 25) and “The teaching is too teacher-centred” (item 48), which also
received negative scores in the study by Ostapczuk et al. [32].

We found students’ perceptions of EC to be higher (59.01%) in the traditional curriculum
(2010-2011) compared to the Bologna curriculum (2015-2016) (56.01%), although differences were
not significant. This means that the development of the new curriculum did not have a significant
negative impact on CE in its early years. Only Learning domain showed significant differences
between 2010-2011 and 20152016 academic years. A higher percentage (30%) of items were identified
as ‘problematic educational areas’ in the 2015-2016 academic year. While Tomas et al. [17] found
a lower number of problematic items (14%), other authors reported problematic scores in 28% of
items in the later academic years [16]. Of the fifteen total problematic items, eight (items 3, 4, 12,
13, 24, 25, 29, and 48) were present in all academic years and have also been reported by numerous
other authors [13,15,36,37]. Unlike various studies [12-15], we did not find item 27 to be problematic,
probably due to better memorization methods and more effective task management by students.
Considering the problematic items present in all academic years, 50% were involved in the Learning
domain (items 13, 24, 25, and 48). This tendency was also reported by Ahmad et al. [36].

With respect to courses and academic years, all domains presented higher values in the academic
year 2010-2011. Interestingly, the Learning domain presented a value of 46.25% in the 4th course of
the 20142015 academic year and 45.35% in the 5th course of the 2015-2016 academic year, reflecting
a negative perception of the learning process in courses adapted to the Bologna education reform.
Moreover, this domain was the only one that showed statistically significant differences between
the 5th course in different academic years. Student perception in the final course is in line with the
findings reported by other authors [33,37]. It may be related to the greater responsibility and need for
self-learning associated with intensive clinical work.

One of the notable strengths of this study was its prospective longitudinal design. Nevertheless,
the limitation that it was conducted at a single institution with a limited sample size should be kept in
mind. This study was designed to reveal the problematic educational areas related to the idiosyncrasy
of our own institution in order to improve several curricular aspects.

5. Conclusions

Overall, EC and its domains were perceived more positively than negatively by dental students
during a period of ‘curricular transition’. The Social domain was the most positively evaluated,
while the Learning domain was the worst. Our analysis revealed problematic educational areas
during the transition from traditional to Bologna curricula, especially related to the Learning domain.
The identification of problematic educational areas through the DREEM scale has potential for
assessing the educational needs of higher education students to develop strategies for enhancing the
teaching-learning process.
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Abstract: A dental hygienist performs various daily work-related tasks. The aim of this study was
to elucidate the daily work-related tasks of Japanese dental hygienists and construct groups to
understand the relationships between daily work-related tasks, the attractiveness of dental hygienist
work, and the improvement of the working environment. The Japan Dental Hygienists” Association
has conducted a postal survey on the employment status of dental hygienists in Japan every five
years since 1981. The data on the implementation of 74 daily work-related tasks in dental offices were
analyzed from the survey carried out in 2019. The questionnaires were distributed to 16,722 dental
hygienists and 8932 were returned (collection rate: 53.4%). The 3796 dental hygienists working
at dental clinics were clearly classified into nine groups. Full-time workers requested a reduced
workload. Part-time workers requested better treatment rather than reducing the workload. Salary
and human relationships were common problems with the working environment. Full-time workers
felt that job security was an attractive feature of the dental hygienist role. The data presented in this
study may help with the improvement of working conditions for dental hygienists.

Keywords: dental hygienists; job satisfaction; work assignments; workplace environment; Japan

1. Introduction

Dental hygienists play an important role in promoting oral health [1-8]. The demand
has increased for dental hygienists. Even though the laws of each country regulate the
range of work completed by dental hygienists, various skills are required for daily work-
related tasks. The demand for dental hygienists has expanded in Japan. For example, the
evaluation and improvement of oral health has been introduced in the Japanese national
insurance system [9]. Dental hygienists need to have a medical team approach for the
improvement of oral hygiene of compromised patients [10-14].

The Japanese law on dental hygienists declares that their main task is the improvement
of oral health nationwide. The scope of the work of dental hygienists is oral care and oral
health guidance under the supervision of a dentist, cleaning teeth, the mechanical removal
of deposits on the tooth surface over the gingival margin, and assistance with dental
treatment. Their assistance with dental treatment has been expanded. Therefore, there
is a need to understand the situation of dental hygienists. This information is useful to
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promote a medical team approach for the medical and dental treatment of patients with
compromised health. It also available for utilizing limited social capital and influencing
policymaking. This information is available for many countries other than Japan. However,
gathering information on the real work-related tasks of dental hygienists is not enough.

The Japan Dental Hygienists” Association conducts a survey of dental hygienists every
five years, assessing a wide range of items [15]. In 2019, for dental hygienists working in
dental clinics, 74 kinds of daily work-related tasks and requests for an improved working
environment were included in the questionnaire. Through these items, the daily working
tasks of dental hygienists were elucidated. In addition to descriptive statistics, summarizing
the information by statistical modeling is effective for understanding the various daily
work-related tasks of dental hygienists.

The aim of this study was to elucidate the daily work-related tasks of Japanese’s
dental hygienists and present the information effectively by clustering. There has been no
report that has analyzed almost all of the daily work-related tasks of dental hygienists. In
addition, requests for improvement of the working environment and the attractiveness
of dental hygienists” work were analyzed. The results of this study may be useful for the
improvement of working conditions of dental hygienists and could have an effect on the
policymaking process.

2. Materials and Methods
2.1. Survey Method

The Japan Dental Hygienists’ Association has conducted a postal survey on the
employment status of dental hygienists in Japan every five years since 1981 [15]. As this
survey was supported by the Japanese government, it conformed to the national survey
guidelines. On 1 October 2019, the questionnaire, including a stamped envelope for return,
was distributed to all 16,722 members of the Japan Dental Hygienists” Association by mail.
The return date was set for 11 November.

2.2. Questionnaire

The questionnaire used in this study consisted of 104 major items related to demo-
graphic factors, employment status, daily work-related tasks, willingness to work, etc.
The questionnaire consisted of 40 common major items for all dental hygienists, including
requests for the improvement of working conditions and the attractiveness of work of
dental hygienists, and 11 major items for the dental hygienists working at dental clinics,
including implementation of 74 daily work-related tasks in dental offices. In this study,
data on dental hygienists working in dental clinics were analyzed. A total of 74 daily work-
related tasks were classified into 3 major categories: preventive dental treatment, assistance
work, and dental office management. Preventive dental treatment consisted of 3 items
and dental office management consisted of 7 items. Assistance work was subcategorized
into 10 categories: medical interviews (5), examinations (11), periodontal treatment (4),
oral function (2), restorative procedures (9), orthodontic treatment (7), dental implants (5),
medical treatment (5), special care dentistry (9), and health instructions (7). Numbers
indicated the items for daily work-related tasks. These tasks are listed with the descriptive
statistics in Table S1.

The attractiveness of dental hygienists” work consisted of 7 items: national license,
highly specialized occupation, stable employment, stable income, contribution to people
and society, maintaining health and life, and directly helping people. Requests for the
improvement of working conditions consisted of 13 items: a rise in salary, reducing
workload, working relationships, reduced working hours, flexibility in terms of days off
and vacation, improvement of parenting support, improvement of nursing care support,
valuing of professionalism, opportunities for improving skills, flexibility in terms of work
and working hours, improving medical safety systems, ensuring employment stability, and
improvement of the employee benefits system.
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