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ABSTRACT

Context: The educational environment makes an important contribution to student learning. The DREEM questionnaire is a
validated tool assessing the environment.

Objectives: To translate and validate the DREEM into Greek.

Methods: Forward translations from English were produced by three independent Greek translators and then back translations by
five independent bilingual translators. The Greek DREEM.vO0 that was produced was administered to 831 undergraduate students
from six Greek medical schools. Cronbach’s alpha and test-retest correlation were used to evaluate reliability and factor analysis
was used to assess validity. Questions that increased alpha if deleted and/or sorted unexpectedly in factor analysis were further
checked through two focus groups.

Findings: Questionnaires were returned by 487 respondents (59%), who were representative of all surveyed students by gender
but not by year of study or medical school. The instrument’s overall alpha was 0.90, and for the learning, teachers, academic,
atmosphere and social subscales the alphas were 0.79 (expected 0.69), 0.78 (0.67), 0.69 (0.60), 0.68 (0.69), 0.48 (0.57),
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respectively. In a subset of the whole sample, test and retest alphas were both 0.90, and mean item scores highly correlated
(p<0.001). Factor analysis produced meaningful subscales but not always matching the original ones. Focus group evaluation
revealed possible misunderstanding for questions 17, 25, 29 and 38, which were revised in the DREEM.Gr.v1. The group mean
overall scale score was 107.7 (SD 20.2), with significant differences across medical schools (p<0.001).

Conclusion: Alphas and test-retest correlation suggest the Greek translated and validated DREEM scale is a reliable tool for
assessing the medical education environment and for informing policy. Factor analysis and focus group input suggest it is a valid

tool. Reasonable school differences suggest the instrument’s sensitivity.

Keywords: Educational environment/climate, undergraduate students/education, Greece, DREEM questionnaire/inventory,

translation, validation, reliability, validity, sensitivity, responsiveness.

Introduction

Aside from the formal curriculum, students and teachers are well aware of the educational ‘environment’ or ‘climate’ of their
institution. Is it competitive? Authoritarian? Relaxed? Stressful? Does it vary among courses within the curriculum? Does it

motivate? Demotivate? All students respond to these elements in their learning environment' ™.

Roff et al.’ developed the Dundee Ready Education Environment Measure (DREEM), an international, culturally non-specific,
generic instrument that provides global readings and diagnostic analyses of undergraduate educational environments within health
professions institutions®. It generates a profile of a particular institution’s environmental strengths and weaknesses. The measure
can be used by faculty and evaluators to compare students’ perceptions of the education environments within and between
institutions or student cohorts. It can be used to assess relationships between environments and students’ academic achievements

and can serve as a predictive tool for identifying achievers and underachievers’™".

This valuable tool was originally developed in English and has been translated into about twenty languages, but not yet into Greek.

The aim of this study was to translate the DREEM into the Greek language and to validate the translated instrument.

Methods

The DREEM Questionnaire

The DREEM inventory (questionnaire, scale, instrument, tool) consists of 41 positively worded statements (items, questions) each
scored O to 4, and nine negative ones scored in reverse (4 to 0). It generates an overall score and five subscale scores regarding
students’ perceptions of learning, perceptions of teachers, academic self- perceptions, perceptions of the atmosphere, and social
self-perceptions. On all measures (items, subscales, overall score), high scores indicate a good environment - the higher the

better’®. Items and subscales can be seen in Table 1.
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Table 1: The original DREEM questionnaire, and the overall, subscale and question mean scores obtained by

DREEM.Gr.v0 and their interpretation.

QUESTION / SUBSCALE * MEAN SCORE (SD)" | INTERPRETATION*
OVERALL 107.7 (20.2) P>N
25. The teaching over-emphasizes factual learning. 1.5 (0.9) PA-EMC
13. The teaching is student centred. 1.7 (0.9) PA-EMC
44. The teaching encourages me to be an active learner. 1.8 (1.0) PA-EMC
22. The teaching is sufficiently concerned to develop my confidence. 1.8 (1.0) PA-EMC
48. The teaching is to teacher-centred. 1.9 (0.9) PA-EMC
24. The teaching time is put to good use. 1.9 (1.0) PA-EMC
47. Long term learning emphasizes over short term. 1.9 (1.0) PA-EMC
20. The teaching is well focused. 1.9 (0.8) PA-EMC
1.1 am encouraged to participate in class. 2.0 (1.0) PA-EMC
38. I am clear about the learning objectives of the course. 2.1(0.9) CBE
16. The teaching is sufficiently concerned to develop my competence. 2.1(0.9) CBE
7. The teaching is often simulating. 24 (0.9) CBE
Subscale I: students’ perceptions of learning 22.8 (6.2) TVN
32. The teachers provide constructive criticism here. 1.7 (0.9) PA-EMC
29. The teachers are good at providing feedback to students. 1.9 (0.8) PA-EMC
8. The teachers ridicule the students. 2.3(0.9) CBE
37. The teachers give clear examples. 2.4 (0.8) CBE
6. The teachers are patient with patients. 2.4 (0.8) CBE
18. The teachers have good communications skills with patients. 24 (0.7) CBE
39. The teachers get angry in class. 2.4 (0.9 CBE
50. The students irritate the teachers. 2.4 (1.0) CBE
40. The teachers are well prepared for their classes. 2.5(0.9) CBE
9. The teachers are authoritarian. 2.6 (0.9) CBE
2. The teachers are knowledgeable. 2.8 (0.7) CBE
Subscale I1: Students' perceptions of teachers 25.4 (5.4) MRD
27.1 am able to memorize all I need. 1.7 (1.0) PA-EMC
41. My problem solving skills are being well developed here. 1.8 (0.9) PA-EMC
21.1feel I am being well prepared for my profession. 2.0 (0.9) PA-EMC
5. Learning strategies which worked for me before continue to work for me now. 2.1(1.1) CBE
10. I am confident about my passing this year. 2.2(0.9) CBE
31.1have learned a lot about empathy in my profession. 23 (1.1) CBE
26. Last year’s work has been a good preparation for this year’s work. 2.3(1.0) CBE
45. Much of what I have to learn seems relevant to a career in healthcare. 2.5(0.9) CBE
Subscale III: Students' academic self-perceptions 16.7 (4.5) FPS
42. The enjoyment outweighs the stress of the course. 1.5 (1.0) PA-EMC
17. Cheating is a problem in this school 1.8 (1.2) PA-EMC
12. This school is well time-tabled. 1.8 (1.2) PA-EMC
43. The atmosphere motivates me as a learner. 1.8 (1.0) PA-EMC
49. I feel able to ask the questions I want. 2.3 (1.1) CBE
30. There are opportunities for me to develop interpersonal skills. 24 (0.9) CBE
36. I am able to concentrate well. 2.4 (1.0) CBE
11. The atmosphere is relaxed during the ward teaching. 2.5(0.9) CBE
23. The atmosphere is relaxed during lectures. 2.7(0.9) CBE
35. 1 find the experience disappointing. 2.7 (1.0) CBE
34. The atmosphere is relaxed during seminars/tutorials. 2.8 (0.8) CBE
33. 1 feel comfortable in class socially. 2.9 (0.9) CBE
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Table 1: cont’d

QUESTION / SUBSCALE * MEAN SCORE (SD) | INTERPRETATION*
Subscale IV: Students' perceptions of atmosphere 27.3 (5.8) MPA
3. There is a good support system for students who get stressed. 1.0 (0.9) PA-EMC
14. I am rarely bored on this course. 1.1 (0.9) PA-EMC
4.1 am too tired to enjoy the course. 1.6 (1.1) PA-EMC
28. 1 seldom feel lonely. 2.4 (1.1) CBE
19. My social life is good. 3.0 (0.8) CBE
15. I have good friends in this school. 3.1(0.9) ?
46. My accommodation is pleasant. 3.4 (0.8) ?
Subscale V: Students' social self-perceptions 15.6 3.3) NTB

* Items in italics are the negative statements.

¥ WARNING: This is a validation study of the Greek translation of DREEM and not a study of the educational environment in Greek medical
schools. The sample does not represent the Greek medical students. The table is given to help readers on which are the items and the subscales.
Though given scores can serve as a good starting point (Dimoliatis, 2009), they should be interpreted with caution; especially questions 17, 25, 29
and 38 with great caution (see text).

* According to McAleer & Roff (2002): P>N = more positive than negative (101-150), TVN = teaching is viewed negatively (13-24), MRD =
moving in the right direction (23-33), FPS = feeling more on the positive side (17-24), MPA = a more positive atmosphere (25-36), NTB = not too
bad (15-21), PA-EMC = problem areas, examine more closely (0-2), CBE = aspects of the climate that could be enhanced (between 2 and 3), ? =
not clear, since “a mean score of 3.5 and over are real positive points”.

Translation

Three researchers (ID, EV, PA) independently translated the original English version of the DREEM into Greek. Via face-to-face
and email interactive sessions, they discussed and resolved the differences in their translations and reached consensus on an initial
best wording. This draft was piloted with 50 third-year Ioannina University medical students, and their comments were
incorporated into an improved version which was piloted with 14 more volunteers from the same school. Pilot testing showed that
students had some difficulties grasping the meaning of two questions (17, 29) and because almost all Greek medical students are
competent in English, the English terms “cheating” and “feedback” within these items were kept in the Greek translation, in
parentheses, to help in students’ understanding. Advice was also sought from eight interested faculty members. The open-ended
question on the instrument, “Comments”, was replaced by the more specific “If you could change three things about the medical
school, what would they be?” after Whittle et al.'l,

The product was back-translated by five independent bilingual translators who were unaware of the original English version. All
back translators got back to the original meaning and for many statements to the exact original wording. Two of us (ID, EV)
refereed wording differences, and the DREEM.Gr.v0 was thus produced.

Validation

We conducted a survey among Greek medical students approved by the Body of Directors of the Ioannina University Medical

School. With this data, we tested reliability, validity, sensitivity and responsiveness of the translated instrument.
Participants

The DREEM.Gr.v0 was transformed to an anonymous, scanable form and distributed by interested faculty members to a

convenience sample of students within six of the seven Greek medical schools during November and December 2007. The

© IDK Dimoliatis, E Vasilaki, P Anastassopoulos, JPA Ioannidis, S Roff, 2010. A licence to publish this material has been given to Education
for Health: http://www.educationforhealth.net/ 4



EDUCATION ForR HEALTH B I\, .

Change in Learning 2 Practice, Open Access e-Journal indexed on Madline -

questionnaire was retested under the same conditions 3.5 weeks later with the same Ioannina students, who were asked to respond
without trying to recall their previous responses. The first two years of medical school in Greece are preclinical, the third is

transitional, and the last three are clinical.

All completed forms were scanned by a highly reliable optical mark recognition scanner (OpScan iNSIGHT ", Pearson NCS).
Using the QuickTesting software, produced by Anova Consulting (www.anova.gr), an electronic data file was obtained, which was

checked against the original completed questionnaires. The nine negative questions were reverse-coded prior to any calculations.
Reliability

Cronbach’s alpha, alpha if item deleted, and test-retest reliability metrics were calculated. Since alpha depends on both the length
of the scale (the number of questions) and the correlation of the items within the scale (actual reliability), the Spearman-Browne

formula,

Qsubscale = kascale/( 1 +(k' 1 )ascale)

3 .
123 was used to estimate

where k is the number of items of the subscale divided by the number of items of the overall scale
expected subscale alphas. For good reliability, the observed scale alpha should be greater than 0.70" if not greater than 0.80', and

observed subscale alphas should be greater than expected.

Responses from tested and retested Ioannina students (both anonymous) were compared by checking Cronbach’s alphas and item

mean score correlation.
Validity

Content validity was addressed by the original DREEM. Not willing to limit our ability to compare results internationally, we did
not delete or add any items, change items’ original (randomly arranged) order, or rearrange subscales. We followed standard

instrument translation/validation methodology'*'.

We checked whether the original five subscales fit our data (construct validity) using confirmatory factor analysis (CFA) under the
same conditions as used in the instrument’s original development, i.e., five factors and requiring loadings of 0.3 or greater’. To see
whether different factor clustering operated in our data, we also performed exploratory factor analysis (EFA) under the conditions

of eigenvalues>1 and loadings>0.3.

Questions whose deletion increased the overall alpha, and those that loaded less than 0.3 on the expected factor, loaded on two
factors or were grouped within an unexpected factor were thoroughly examined in a preliminary focus group (one psychologist,
one PhD psychiatry student, three fifth-year and six fourth-year Ioannina medical students) and in a second focus group of 48 third-

year loannina medical students.

Sensitivity and Responsiveness

© IDK Dimoliatis, E Vasilaki, P Anastassopoulos, JPA Ioannidis, S Roff, 2010. A licence to publish this material has been given to Education
for Health: http://www.educationforhealth.net/ 5



EDUCATION ForR HEALTH BN 27Na .

Change in Learning 2 Practice, Open Access e-Journal indexed on Madline -

We checked differences among groups (genders, years of study, and schools) to test the instrument’s ability to detect differences if
they really exist (sensitivity). The instrument’s responsiveness, reflecting changes within a group over time, was beyond the scope

of this study and was not tested.
Statistics & Software

Non-parametric tests were used to compare means and to correlate tested and retested mean item scores. To be consistent with
most published relevant work on the DREEM and related instruments, we also considered their parametric equivalents'*"®.
Reported p-values for differences according to gender, year of study and medical school were considered significant at

p<0.05/3=0.017 adjusting for multiple (3) comparisons. Analyses were performed using Microsoft Excel 2003 and SPSS 11.0.

Results

Farticipants

Eight hundred and thirty-one questionnaires were distributed and 487 students responded. Respondents were representative of
Greek medical students in terms of gender but not according to school or year of study. Overall response was 58.6% (Athens
10/284; Crete 43/75; Ioannina 102/102; Thessaly 112/150; Thessaloniki 127/127; Thrace 93/93). Participants’ year of study was

preclinical 12%, transitional 62%, clinical 26%.
Data

There were 79 invalid scanner readings (0.3% of all possible 24350 readings) within 61 questionnaires (13%). Checking against
the original completed questionnaires, we found that invalid readings were caused when participants had chosen two options and
either deleted the one by an X (73) or left them both undeleted (6). We therefore corrected the electronic data by either keeping the
undeleted option when that choice was clear or by deleting both responses and treating them as missing values when the choice

was not clear.

There were 279 missing values (1%) in 129 questionnaires (27%); thus the overall alpha calculations were based on the remaining
358 questionnaires. All questions had missing values, but questions 29, 18, 6 and 11 had 2.7, 4.3, 4.8 and 5.7 times more than the
average of the rest of the 46 questions, reflecting either difficulties in capturing the feedback concept (q29) or in participants not
having clinical experience yet (q6, q11, q18). The 24071 non-missing values ranged from ‘strongly agree’ 2016 (8%), ‘agree’ 8373
(35%), ‘uncertain’ 7104 (30%), ‘disagree’ 5077 (21%), to ‘strongly disagree’ 1501 (6%).

Reliability

Cronbach’s alpha (Table 2) was greater than 0.70 when the entire inventory was considered and greater than expected when
subscales were considered, except for the social subscale and marginally for the atmosphere subscale. If items 17 and 25 (and
marginally 19 and 50) were deleted, overall alpha was increased.

Alphas among tested and retested students were identical (0.90) and both greater than 0.70 (Table 2). The correlation between
tested and retested mean item scores was very high (Kendall’s tau-b 0.862, p<0.001; Figure 1).
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Table 2: Observed and (in parentheses) minimum expected Cronbach’s alpha for different scales and subscales.

Scale

OVERALL DREEM

SLUBSCALE
Learning
Teachers
Academic
Atmoasphere
Sacial

GEMDER
hale
Female
Mot declared

YEAR OF STUDY
First and second
Third
Fourth and over
Mot declared

SCHOOL
Athens
Crete
loannina
loanhina retest
Thessaly
Thessalaniki
Thrace

Items

50

12
11

12

50
a0

a0
a0
a0
50

50
a0
50
50
50
50
50

487

4587
48T
487
457
487

1584
275
18

60
30z
1149

10

102
105
112
127

93

Cases

358

454
432
456
436
463

148
201

ag
N
a6

27
74
a7
52
85
74

Alpha

0.90

79 (0.69)
T8 (0.67)
69 (0.60)
68 (0.69)
0.48 (0.57)

0.
0.
0.
0.

0.94
0.94
0.90
0.90
0.91
0.g8
0.89

tems = the number of guestions per scale o subscale;

M = the numker of questionnaires (paricipants).

Cazes = the number of gquestionnaireswithout apymizsing value, only these are uzed in alpha calculations.

I bold the less than expected obeerved alphss.

Subscale expected alphaswere estimated using the Spearman-Browne farmula (see text).
Observed overall alpha (0.9035) was less than 'alpha if tem deleted” for items 17 and 25 and marginally less for
itemns 19 and 50 (0.9069, 0.9052, 09038, 09037 respectively).
When guestion 25 coding was reversed (see text), observed overall alpha incressed to 0.9079 and was less

than ‘alpha if tem deleted' for tem 17 (0.9110) and marginally less for tems 19, 25, 28 and 50 (09053, 0.9032,

0.90380, 09031 respectively)
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Figure 1: Correlation between tested and retested mean item scores of Ioannina medical students.
Validity

In the confirmatory factor analysis (CFA), eight items did not reach the target factor loading of 0.3 (Tables 3 and 4). The remaining
42 items loaded onto factors f/ to f5 somewhat differently than the original DREEM analysis, while six of those items loaded onto
two factors (loadings>0.3). However, the new factors can be interpreted in a meaningful way: f1 describes the qualities of a good
teacher, with the exception of two negative questions (35,48) that might fit better with f3; 2 describes a relaxed atmosphere; {3
addresses the negative aspects of the climate; f4 addresses students’ learning and coping strategies; and f5 addresses students’

social life.

In the exploratory factor analysis (EFA), six items, mostly the same as in CFA, had loadings less than 0.3 (range 0.19 to 0.29). The
remaining 44 spread out in 12 factors. Seven items loaded onto two factors. The new arrangement of items also produced
meaningful underlying factors. It seems that f1 has been divided into F1 (good teachers), F2 (motivating teaching, with the
exception of the negative question 35), F8 (developing teaching), and F9 (encouraging and supporting). There are two
contradictions with two negative questions: q35 (disappointing experience) fitted into two opposite factors, one about motivating
(F2; wrongly) and the other about demotivating (F3; correctly); and q25 (factual learning, a negative item) has been sorted onto the

same factor (F12) with g45 (relevant content, a positive item).

In the focus groups, the vast majority of students misunderstood q29 and 38, almost none translated ‘cheating’ (q17) differently
than ‘avtiypoen’ (a Greek slang term for copying during the exams), and three in four perceived positively the negative q25.
Recoding q25 as positive and rerunning EFA under exactly the same conditions as in Table 4, q25 loaded 0.23 onto F1 ‘good

teachers’, suggesting that the whole sample might have understood its concept in reverse.

Sensitivity

The mean overall score for all students was 107.7 (SD 20.2), with no differences according to gender (p=0.86) or year of study
(p=0.21). Mean overall scores did differ across schools (p<0.001) even when excluding Athens with so few students: Athens 80.8
(29.8), Crete 105.8 (22.1), Ioannina 109.4 (18.7), Thessaly 108.3 (19.5), Thessaloniki 102.5 (18.8), Thrace 116.1 (17.8). Similar
differences among schools were also found in all subscales (p<0.006), except for the subscale addressing the social aspects of the

environment (p=308).
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Table 3: The original five factors (subscales) and the Confirmatory and Exploratory Factor Analysis of our data.

F N ITEMS '

INTERPRETATION
(students’ perceptions of)

Original English DREEM (Roff et al 1997)

1 12 1,7,13,16, 20,22, 24, 25, 38, 44, 47,48 Learning

1I 11 2,6,8,9,18,29,32,37, 39,40, 50 Teachers

11T 8 5,10, 21,26, 27,31,41,45 Academic
v 12 11,12, 17, 23, 30, 33, 34, 35, 36, 42, 43, 49 Atmosphere
\ 7 3,4,14, 15,19, 28, 46 Social

Greek DREEM: Confirmatory Factor Analysis (CFA) ¥

fl 27 13,24, 48, 18. 42,37, 14,2.3.49. 6, 40

44,43,22,16,7,32,21,41, 29, 38, 1,47, 35, 20, 26,

Good teachers

2 5 34,23,11,24,40 Relaxed atmosphere

f3 5 8,9,39,48, 35 Negative climate

f4 6 10, 36, 5, 27,41, 38 Learning / coping strategies
5 5 19, 28, 33, 15, 30 Social life

7 ® (4),42), (17),(25), (31), (45), (46), (50)

Greek DREEM: Exploratory Factor Analysis (EFA)*

F1 8+(1) 2,37,40,29, 49, 18, 26, 20, (21)

Good teachers

F2 7 44,43,7,22,32,35,16

Motivating teaching M

F3 6+(1) 9,8, 39,48, 35,49, (50) Negative (demotivating) climate
F4 7+(1) 10, 27, 36, 14, 42,41, 5, (38) Learning / coping strategies

F5 6 19, 28, 33, 15, 30, 46 Social life

F6 2 34,23 Relaxed teaching

F7 5 12,5, 13,20,24 Well organised school 4

F8 2 16, 22 Developing teaching

F9 2 3,1 Encouraging/ supporting

F10 3 11,18, 6 Ward (patient) teaching

F11 2 31,47 Deep learning

F12 1+(1) 45, (25)% Relevant teaching / surface learning
F13 (1) (17) Cheating

F14 (D) (4) Tiredness (fight fatigue)

F = f = factor. N = the number of items per factor. f? = items with loadings less than .3, which were not included in any of the f1 to
f5.

T Items per factor in descending order by factor loading (except for the original inventory sorted in ascending order by item
identification number because loadings are not available), indicating that items towards the beginning of the list are stronger related
to corresponding factor than items towards the end; items with loadings <.3 and the weaker of those loaded in two factors tend to the
right of the list. [talics indicate the negative questions. Items loaded in two factors, i.e. with loadings >.3 in both, are presented
twice, in bold and plain (higher and lower loadings, respectively). Items in parentheses had loadings less than the criterion of .3
(between .194 and .290).

¥ Rotated factor matrix, factors 5 (the number of the original subscales), suppress .3 (as the original inventory). Extraction method:
Maximum Likelihood. Rotation method: Varimax with Kaiser Normalization. Rotation converged in 29 iterations.

#Rotated factor matrix, factors 14 (all those with eigenvalues greater than 1), suppress .3. Extraction method: Maximum Likelihood.
Rotation method: Varimax with Kaiser Normalization. Rotation converged in 29 iterations. Items with loadings less than .3 have
been put to show which factor they might belong, otherwise F13 and F14 would be empty.

*# When question 25 coding was reversed (see text) and EFA was reran, q25 grouped to F1 (with a loading .23<.30), while all others
remained unchanged.

A with only two exceptions, the (negative) questions 48 and 35 which fit better with {3.

" with the exception of 35 that fits better with F3 (where, furthermore, it had higher loading)

AN with only one exception, the question 5 that fits better with F4.
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Table 4: The original five factors and the Confirmatory and Exploratory Factor Matrix of our data set.

ITEM | E | CONFIRMATORY FA* EXPLORATORY FACTOR ANALYSIS (EFA)*
f1 | £2 | £3 | f4 | 5 | F1 | F2 | F3 | F4 | F5 | F6 | F7 | F8 | F9 | F10 | F11 | F12 | F13 | F14

1 1 | 44 51

2 I | 36 60

3 vV | 35 55

4 vV (28)

5 I A4 33 37

6 I | 34 41

7 I | .60 41

8 it 69 64

9 11 68 67

10 I 45 53

11 v 36 63

12 v 46

13 I | .39 35

14 vV | 37 43

15 v 45 51

16 I | 62 30 80

17 v (19)

18 | 38 32 43

19 v 65 63

20 1 | 42 31 33

21 I | 52 28

22 I | 64 39 35

23 v 72 73

24 I | 39| 36 32

25 i (25)

26 I | 40 32

27 I 39 52

28 v 57 61

29 o | 47 45

30 v 37 42

31 I A4

32 | 52 33

33 v 53 58

34 v 77 77

35 vV | 43 33 30 | 35

36 v 45 52

37 | 37 56

38 I | 46 31 (29)

39 11 49 61

40 I | 33 | 31 55

41 I | 51 32 38

42 vV | 38 39

43 vV | 70 64

44 1 | 71 81

45 I 49

46 v 36

47 I | 44 34

48 I | 38 41 44

49 vV | 34 37 32

50 I (29)

E = original English factors (subscales I to V). FA = factor analysis. Items in italics and rose highlighted in the first column are the negative questions. In bold the

higher of the two loadings if both were >.3. In parentheses loadings < .3.
*Rotated factor matrix, factors 5, suppress .3. Extraction method: Maximum Likelihood. Rotation method: Varimax with Kaiser Normalization. Rotation converged
in 29 iterations.
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for Health: http://www.educationforhealth.net/

10




EDUCATION FoR HEALTH B 27N, 4

Change in Learning 2 Practice, Open Access e-Journal indexed on Madline -

# Rotated factor matrix, factors 14 (all those with eigenvalues greater than 1), suppress .3 (items in brackets had loadings less than .3, ranged from .194 to .290).
Extraction method: Maximum Likelihood. Rotation method: Varimax with Kaiser Normalization. Rotation converged in 29 iterations.

Discussion

This study’s goal was to translate and validate the DREEM in the Greek language. We will discuss four interrelated but also
independently important features of the scales from the translation: reliability, validity, sensitivity and responsiveness. We will also

discuss the translated instrument’s limitations.
Reliability

All overall alphas were much higher than the 0.70" or 0.80"* thresholds generally considered acceptable for scales and also similar
to published studies of the DREEM translation in other languages (Primparyon et al.'’: 0.91; Mayya & Roff'® 0.92; de Oliveira
Filho'®: 0.93; Riquelme et al.*’: 0.91). The subscale alphas were higher than expected except for the social (and perhaps the

atmosphere).

In our test-retest exercise we found the same alpha and an extremely high correlation between tested and retested mean question

scores. We have not seen a previous test-retest assessment of the DREEM in the published literature.
Thus, we can conclude that our translation produced a reliable questionnaire.
Validity

Content validity, a matter of the original DREEM, and face validity are both optimized by involving a wide range of individuals in
scale development'®. The various types and numbers of people involved in the translation, back-translation, consulting, piloting
and focus groups indicate that the original content has been successfully transformed into the destination language. That all five
alternative answers in all questions were used supports this conclusion®'. More missing values in ‘clinical’ questions 6, 11 and 18

were expected (participants were mostly preclinical students), but we did not expect this in 29 about feedback.

Factor analysis (FA) plays a major role in construct validation'®. In general, both confirmatory and exploratory factor analysis
produced sensible subscales; however, they did not quite match the original English ones. One reason might be that the originals
were largely arrived at by consensus of a qualitative group rather than by statistical methods” as in our case. A second reason might
be that participants failed to realize that negative questions should be chosen in reverse because the scanable forms provided empty
boxes without a reminder whether each was an ‘agree’ or a ‘disagree’ box (a face validity issue, corrected in DREEM.Gr.v1). But
the most likely reason seems to be the ineffectively translated items spotted by factor analysis and/or 'alpha-if-item-deleted’
reliability analysis. Although their translation was appropriate and back-translators had no difficulty, they failed to adjust for the
English-Greek cultural differences. Our solution was to give definitions in paraphrases instead of simply translating terms. For
example, q38 in DREEM.Gr.v0 read “The learning objectives of the courses are clear to me” and in DREEM.Gr.v1 it became “At
the beginning of the course, the teachers clarify what new things I should know or what I should be able to do at the end of the

course.”*?. Finally, though the original ‘cheating’ might convey a spectrum of cheats, no student in focus groups thought q17 might

© IDK Dimoliatis, E Vasilaki, P Anastassopoulos, JPA Ioannidis, S Roff, 2010. A licence to publish this material has been given to Education
for Health: http://www.educationforhealth.net/ 11
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be something different than ‘avtiypaen’ and we adopted it. These solutions made keeping English terms in parentheses

unnecessary.

There is no other ‘gold standard’ or well-established instrument in Greek and this is not a prognostic study; thus, concurrent and

prognostic validity remain unchecked.
Sensitivity and Responsiveness

In addition to reliability usually being a prerequisite for sensitivity'®, the differences found among schools might be a good index
of the translated instrument’s ability to detect real differences among groups (sensitivity). It seems reasonable that these differences
really do exist. The fact that there were no differences between schools for the social subscale reinforces rather than vitiates this
claim; it seems reasonable that the social life is equally good in all cities. The same applies to understanding the lack of differences
among students of different genders or year of study: it seems reasonable that all students perceive the educational environment of
their schools comparably, whether they are male or female, or in the preclinical, transitional or clinical stage of training.
Alternatively, the scale might have missed real differences between gender and year of training: we cannot know that from this

study’s data.

Testing the ability of our tool to detect changes over time within a group was beyond the scope of this study. Thus we have no

indication of its responsiveness other than its sensitivity: a highly sensitive scale will usually also be highly responsive'.
Losing information

Almost one in three answers (30%) were neither in the ‘agree’ nor in the ‘disagree’ side, but in the middle ‘uncertain’, making their
interpretation almost impossible. What does ‘uncertain’ really mean? Either, the participant has no experience, is unable to
understand what is being asked, and thus prefers a ‘not applicable’ option. These questions include 6, 11, 18 for preclinical
students. Or the student does have the experience, does understand what is asked for, but either has not decided yet (the really

‘uncertain’ option) or has decided to stand exactly in the middle (‘not agree nor disagree’ option).

The solution adopted in DREEM.Gr.v1 was to split the ‘uncertain’ option into ‘rather agree’ and ‘rather disagree’ options (slightly
agree/disagree), and to prompt students to answer all questions except when they really have no knowledge or experience. They
could then leave the question unanswered. While offering more options to participants, the solution is closer to ‘five to nine’
options, an ideal congruent with both respondent preferences and reliability statistics'®. This also prevents the ‘central tendency

bias’ that results in loss of reliability and sensitivity'*

Conclusion

After this validation study successfully debugged the DREEM.Gr.v0, the final DREEM.Gr.v1 has been created (Table 5). A
reliable, valid, sensitive and probably responsive Greek version of the DREEM is now available for prospectively evaluating and
monitoring the medical educational environment. Although no one can prove scale validity in any absolute sense,'”'®, we expect
that its future comprehensive application will help educators and evaluators obtain a good picture of the medical educational

environment to inform policies and interventions.

© IDK Dimoliatis, E Vasilaki, P Anastassopoulos, JPA Ioannidis, S Roff, 2010. A licence to publish this material has been given to Education
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Table 5: The final version of the Greek DREEM after this validation study (DREEM.Gr.v1)

Métpnon Exrmaidevtikod Tepipdirovtoc pe to Epyoieio DREEM
Dundee Ready Education Environment Measure

doho A O Hl o [ ] E&aunvo Zmovdmv [ ] ZyoAn

Topaxarodpe, onpeldote av cuppoveite andlvta (XA), cupemveite (L), pdArov copewveite (MX), porrov dapwveite (MA), dwupoveite (A),
1 dpwveite amoivta (AA) pe Kabepd and Tig Tapakdtm tpotdoelc. [Ipodxettat yio 1o Tmg vidBeTe T0 OAO EKTOSEVTIKO TEPIPAALOV TG ZYXOANG
oog EXEIX ntpocomikd.

o Armoavtiote kai tic 50 epwtiioeis (yopiote kor oty miew celida).
o Kvklaaote pia Lovov exiroyn, ooty mov Tipa. 6oS EKPPOLEl TEPLETOTEPO.
®  Movov av oag eivor 0dvvato va tomobetnBeite, apnate Ty EpWOTNON AVOTAVINTY.

1 O kafOnyntég pe evOoppHVOLV VoL GUUUETEX® 6TO LA, A ¥ ME MA A AA
2 O kaOnyntég yvopilovy Kol TO AVTIKEILEVO TOVG. A ¥ ME MA A AA
3 Yrdpyet évo KaAd GUGTNUO VTOGTAPLENG TOV POITNTAV TOL 0yYDVOVTOL. A ¥ ME MA A AA
4 Eipon vepPfoiikd kovpacuévos/n yio vo umop®d v’ amoladom To Habnuo. A ¥ ME MA A AA
5 ?01) SEXWKSG nabnong mov pov amédidav oto mapeAfov cuveyilovv va pol amodidovv Kat SA S ME MA A AA
6 Ot kaONyNTéES £XOVV VTOLOVT LE TOVG 0GOEVEIG. A X MXI MA A AA
7 H d1daokatio ouyve 1ol eEGTTEL TO EVOLOPEPOV. A ¥ ME MA A AA
8 Ot kaOnyntég TPOSPAALOVY TOVG POITNTEG. A ¥ ME MA A AA
9 O kafnyntég eivar avtapyikoi. A ¥ MX MA A AA
10 | 'Exm v nemoifnon ot avt ) ypovid Bo mepdom ta pabnuoatd pov. A ¥ ME MA A AA
11 | Emwpatei npepn atpdoparpa katd ™ Sdaokaric 6Toug OoAApovs TV KAVIKMV. A ¥ ME MA A AA
12 | Avti 1 oyoAn éxel KoAO @poAdYL0 TPOYPOLLLLO. A ¥ ME MA A AA
13 | H ddackohia elvor emkevipopévn 610 QortnTy. A ¥ ME MA A AA
14 | EZmévio Bapiépon oto padnpa. A ¥ ME MA A AA
15 | "Exm koAodg ¢iAovg 6° avT T GYOAT. A X ME MA A AA
16 | H 6\ exmaidevon pe Bonbé v’ avortHém Tig tkavoTnTég LoL. A ¥ ME MA A AA
17 | H avtypogn eivon mpoBAnpa 6° ovt tn oXoAn. A ¥ ME MA A AA
18 | O kafnyntég £xouv Ty IKavOTNTA VO ETKOLVOVODY KaAd e TOVG acbeveic. A ¥ ME MA A AA
19 | H xowwvikn pov {on ivar kaln. A ¥ ME MA A AA
20 | H ddookodio eivor KaAd EGTIOGUE. A ¥ ME MA A AA
21 | 'Exo mv aicOnon 6t pe etotndlovv koAb yio o ndyyehitd Lov. A ¥ ME MA A AA
22 | H eknaidevon €00 pe Pondd v’ avartvém v avtonemoidnen pov. A ¥ ME MA A AA
23 | Emwpatei pepn atudopatpo oTig mapadocELs. A ¥ ME MA A AA
24 | T'ivetor koA xpron Tov SdaKTIKOV YpOvou. A ¥ ME MA A AA
25 H'&Sacﬂ(aha §1vs1 TEPLOGOTEPT EUOACT] OTIV OTOUVNHOVELST) dedopEVOV TaPa o SA S ME MA A AA
UAONON YEVIKAOV apydV, EVVOLDV, UNXOVICUOV Kot PeBOdwV.
26 )}(Lgstggsm NG TEPACUEVNG YPOVLAG fvat piot KOAY TPoeTOLaGio Yo T SOVAELL QLTS TG SA Y ME MA A AA
27 | Mropd v’ amopvnpovebm Olo, 0G0, ypetdlopiat. A X MXI MA A AA
28 | Emdvio viobo povaéid. A ¥ ME MA A AA
29 7(;); (;(()(geonynrsg givotl Kodol 6T0 VoL oG TANPOQOPOVY GUGTNUOTIKA YL TV KOOMUEPIV OGS SA Y ME MA A AA
30 | Ymapyovv gukatpieg yio péva v’ avorti&m deE10TNTES Y10 SLOMPOCMTIKEG GYEGELG. A ¥ ME MA A AA
31 gf& lp)t,(}eal KOAG TOGO GNUOVTIKO £lvol 6T0 EXAyyEAUE LoV TO “vo. puraive otn 0€om tov SA S ME MA A AA
32 | Ot kabnyntéc ed® TOPEXOVY ETOUKOSOUNTIKN KPLTIKT|. A ¥ ME MA A AA
33 | Nuivbo kowvavikd dveto oty tdén. A ¥ ME MA A AA
34 Emiparei fipepn oTROCPaIpa KaTd ™) Subpxeta Tov epyactmpiov/ cepvopiov/ SA Y ME MA A AA
QPOVTIGTNPI®V/ OCKNCEDV.
35 | Bpiokm v 0An umEpio TOV GTOVIOV LOV OTOYONTEVTIKY. A X MX MA A AA
36 | Mmopd va cuyKevTp®O® KaAd. A XY ME MA A AA
37 | Ot kaBnyntéc divouv Gopr Kot ED0TOY0 TAPASETYLATA. A ¥ ME MA A AA

© IDK Dimoliatis, E Vasilaki, P Anastassopoulos, JPA Ioannidis, S Roff, 2010. A licence to publish this material has been given to Education
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Table 5: cont’d

38 Ql Kaenﬂm‘,cég E;,alfaeapi(;ovy amd TV apy1| Tov pabnuatog T kavovpylo Ba Tpénet va EEpm SA S ME MA A AA
1 VoL LTop®d VoL KAV® G6TO TEAOG TOL.
39 | Oukabnyntéc Bupdvouv oto padnpua. A ¥ ME MA A AA
40 | Ovkofnyntég ivar KOG TPOETOWAGUEVOL Y10 TO LAONUA TOVG,. A X MXI MA A AA
41 | H wovdmtd pov va AOve TpoBANKTo ovarTOeoEToL KOAG £0M 0T GYOAT. A ¥ ME MA A AA
42 | H evyopiotnon pov omd to podnuota EEEPVE T0 GTPEG OO QLTA. A X MX MA A AA
43 | H atpoceoipa pe Topoxvel vo padaive. A X MX MA A AA
44 | H exmondevtikn drodikooio pe evhappuvel va gipon Evog evepyog pobntigc. A ¥ ME MA A AA
45 HO}»?u(i outf') oVTA OV £X® Vo LAO® PO GAIVOVTOL GYETIKA LE 10 6TAO100pOLia GTOV SA S ME MA A AA
Topéa vyeiog.
46 | To omiti TOV PEVM KOTA TN SAPKELN TOV GTOLODV OV EIVOL EVYAPLOTO. A ¥ ME MA A AA
47 S(; é(T;x(?T';wntég divouv TeprocdTepn Eppaot ot pakpornpddeoun mapd ot Ppoyvmpdbecun SA S ME MA A AA
48 | H ddackorio mapoeivor S0oKOAOKEVTPIKT. A ¥ ME MA A AA
49 | Nuwbw 611 pov divetor 1 duvatdTNTe VoL pOTHOW OTOL0, OTtopiat EXW. A X MX MA A AA
50 | Ougountég ekvevpilovv Toug kabnyntéc. A ¥ ME MA A AA

Av pmopovcate v’ aALdEeTe Tpia TPAypaTO 6T GYOAN, Tota Ba Nty avtd; Na giote 660 T CLYKEKPIUEVOL YivETOL:
Kot o dev B adhalote; Na giote 660 To GuyKeKpLUEVOL yiveTon:
BEBAIQOEITE OTI EXETE ATTANTHZEI OAEX TIX EPQTHXEIX KAI OTI EXETE AQXEI MIA MONO AITANTHZH XE KAGE

EPQTHXH
X0G EVYUPLOTOVUE Y10, TT) GUVEPYUGIU COGC. Hpepounvia ...../...../200...

This study highlights the importance of assessing and reporting details of scale reliability and factor loadings, done best through
the use of a combination of criteria”, even when assessing a tool already validated in another language. This study also suggests
that when translated instruments have items that do not load onto any factor, they may be suffering from poor translation,
especially a failure to adequately address cultural differences between the peoples speaking the original and target languages.
Providing subjects with definitions (glossary) of confusing terms, instead of attempting to find single-word substitutes in the new

language, can sometimes be the solution.
Limitations

Although this is an almost national administration of the DREEM, our sample is not representative of all medical schools and years
of study. Various sampling schemes, response rates, and cohort sizes across medical schools and years of study make the data more
appropriate for testing the translated instrument than it does for detecting educational environment quality or comparing schools.
Although our mean overall score (107.7) was quite similar to those from other countries, ranging from 97 to 143 in a recent
review?”, reported scores should be interpreted as a starting point and with caution, especially the ill-translated questions discussed

above.
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