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Abstract

Background: The Dundee Ready Education Environment Measure (DREEM) has been widely used to evaluate the
learning environment within health sciences education, however, this tool has not been applied in veterinary medical
education. The aim of this study was to evaluate the reliability and validity of the DREEM tool in a veterinary medical
program and to determine veterinary students’ perceptions of their learning environment.

Methods: The DREEM is a survey tool which quantitatively measures students’ perceptions of their learning environment.
The survey consists of 50 items, each scored 0–4 on a Likert Scale. The 50 items are subsequently analysed within five
subscales related to students’ perceptions of learning, faculty (teachers), academic atmosphere, and self-perceptions
(academic and social). An overall score is obtained by summing the mean score for each subscale, with an overall
possible score of 200.
All students in the program were asked to complete the DREEM. Means and standard deviations were calculated for
the 50 items, the five subscale scores and the overall score. Cronbach’s alpha was determined for the five subscales
and overall score to evaluate reliability. Confirmatory factor analysis was used to evaluate construct validity.

Results: 224 responses (53%) were received. The Cronbach’s alpha for the overall score was 0.93 and for the five
subscales were; perceptions of learning 0.85, perceptions of faculty 0.79, perceptions of atmosphere 0.81, academic
self-perceptions 0.68, and social self-perceptions 0.72. Construct validity was determined to be acceptable (p < 0.001)
and all items contributed to the overall validity of the DREEM. The overall DREEM score was 128.9/200, which is a positive
result based on the developers’ descriptors and comparable to other health science education programs. Four individual
items of concern were identified by students.

Conclusions: In this setting the DREEM was a reliable and valid tool to measure veterinary students’ perceptions of their
learning environment. The four items identified as concerning originated from four of the five subscales, but all related to
workload. Negative perceptions regarding workload is a common concern of students in health education programs. If
not addressed, this perception may have an unfavourable impact on veterinary students’ learning environment.
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Background
Veterinary medical education in the United States is
currently facing a paradigm shift with calls for greater
emphasis on competency-based education. These compe-
tencies include a range of professional or non-technical
attributes to address heightened expectations of the veterin-
ary profession [1-3]. This broadening of veterinary curricula
is in the face of rapidly expanding knowledge across all ani-
mal species for which veterinarians are responsible. As a re-
sult, many veterinary curricula have become increasingly
demanding, with associated increases in workload and
intensity often culminating in elevated stress and lack of
motivation in veterinary students [4,5]. However, more in-
depth appraisal of students’ perceptions of the current
learning environment have not been performed in veterin-
ary programs to identify specific areas of concern. In health
sciences education, the environment in which students
learn has been shown to influence a number of educational
outcomes including academic achievement, course satisfac-
tion, student aspirations, as well as sense of well-being
[6-11]. In these settings the Dundee Ready Education
Environment Measure (DREEM) is the most common tool
used to evaluate students’ perceptions of their learning
environment [12]. For example, this tool has been used to
assess the impact of curricular change and interventions
[13-15], as well as identifying strengths and weakness of
curricula with a view to introducing change [16,17].
The DREEM is a 50-item questionnaire which measures

students’ overall perceptions of their learning environment
as well as five different focus areas or subscales; students’
perceptions of learning, students’ perceptions of course
organizers (faculty), students’ academic self-perceptions,
students’ perceptions of atmosphere, and students’ social
self-perceptions. This tool has been translated into at least
ten languages [18] and applied in multiple healthcare pro-
fessional settings in over twenty countries [19]. The differ-
ent healthcare professional programs where this instrument
has been utilized includes medical (undergraduate and
postgraduate), dental, nursing, and chiropractic [20-24], but
no veterinary programs have been investigated to date. This
is despite the fact that veterinary medical programs have
many similarities in their structure and degree of difficulty
to other healthcare programs, especially human medicine.
However, when using an evaluation instrument in a differ-
ent context it is important to determine its reliability and
validity in the new environment. Furthermore, inconsistent
reporting of statistical analyses, and variable results in other
studies, has led to calls for further psychometric evaluation
of the DREEM instrument [12,19].
We were also interested in applying this instrument in

our educational setting as a number of factors inherent
to United States veterinary educational systems could
influence students’ perceptions of their learning envir-
onment and influence DREEM results. For example,
veterinary education is predominantly post-graduate
with the majority of students having completed at least
60 credit hours of undergraduate coursework. This is
in contrast to undergraduate medical programs outside
the United States in which students may enter immediately
following high school. In addition, the gender ratio in veter-
inary programs is approximately 80% female, while in med-
ical schools this ratio is usually lower. Students’ perceptions
also may be influenced by age, where the average age of
students entering our program is 24, considerably older
than students in undergraduate medical programs. Further-
more, many of our students are pursuing veterinary medi-
cine as a second career, again in contrast to undergraduate
medical education programs. For these reasons we wished
to evaluate the DREEM in a veterinary medical program in
the United States.
The aims of this study were; 1) to evaluate the psycho-

metric properties of the DREEM in the context of
veterinary medical education, and 2) to determine
students’ perceptions of their learning environment
within a United States veterinary program and identify
potential areas of student concern.

Methods
Doctor of Veterinary Medicine (DVM) program
The Virginia Maryland Regional College of Veterinary
Medicine (VMRCVM) is an accredited veterinary pro-
gram within the United States. The College offers a four
year, Doctor of Veterinary Medicine (DVM) degree with
most students starting after completion of a four year
undergraduate degree. The program comprises three
years (six semesters) of pre-clinical training and a final
year of work place-based training in a variety of clinical
settings including a veterinary teaching hospital. The
VMRCVM has a traditional curriculum (non-problem
based learning) with additional courses being offered to
allow students to focus in areas of interest (tracks) above
and beyond the core curriculum. However, as there is no
limited licensure within veterinary practice, students
must demonstrate competencies within each major ani-
mal species area. There are a total of 419 students within
the DVM program, approximately 80% being female,
with an average age of 24 upon entry.

Participants and data collection
In January 2013, all students (n = 419) enrolled in the DVM
program were invited to participate in a self-administered,
on-line DREEM survey. The survey remained available for
one week. An email to the students was used to convey
background information on the DREEM, instructions for
completing the survey, and how results would be used.
Anonymity of the survey was emphasized. Prior to their
participation, students were invited to attend an optional
twenty minute presentation to provide further explanation



Table 1 Interpretation of mean scores as defined by the
DREEM developers [26]

Mean Score Score Interpretation

Total mean score 0-50 Very poor

51-100 Significant problem

101-150 More positive than negative

151-200 Excellent

Subscale mean score

Students’ perceptions of learning 0-12 Very poor

13-25 Negatively viewed teaching

25-37 A more positive perception

37-49 Teaching highly regarded

Students’ perceptions of faculty
(teachers)

0-11 Very poor

12-22 Needs re-education

23-33 Moving in the right direction

34-44 Model instructors

Students’ academic self-perception 0-8 Feelings of total failure

9-16 Many negative aspects

17-24 Feeling more on the positive
side

25-32 Confident

Students’ perceptions of
atmosphere

0-12 Very poor environment

13-24 Many issues need changing

25-36 A more positive attitude

37-48 A good overall feeling

Students’ social self-perception 0-7 Miserable

8-14 Not a nice place

15-21 Not too bad

22-28 Very good socially

Individual items mean score ≤2 Problem areas

2.1-3 Needs improvement

3.1-3.5 Positive aspect

>3.5 Excellent
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of the DREEM tool and its purpose. Attendance was
not monitored at this presentation. The study was
approved by the Office of Research Compliance at
Virginia Tech (IRB#12-957).

Dundee ready education environment measure
The DREEM is a survey tool developed to quantitatively
measure student’s perceptions of their learning environ-
ment within a health profession educational setting [18].
The DREEM survey consists of 50 items, or statements,
each scored 0–4 on a 5-point Likert Scale (0 = strongly
disagree to 4 = strongly agree) [25]. There are nine nega-
tively stated items (questions 4, 8, 9, 17, 25, 35, 39, 48
and 50) which are scored in reverse (0 = strongly agree
to 4 = strongly disagree). Mean scores for individual
items are calculated with a maximum score of 4.0 for
each item. The 50 items are subsequently analysed
within five subscales created by combining specific items
[25]; 1) students’ perceptions of learning (12 items, max-
imum score 48), 2) students’ perceptions of faculty (11
items, maximum score 44), 3) students’ academic self-
perceptions (8 items, maximum score 32), 4) students’ per-
ceptions of atmosphere (12 items, maximum score 48) and
5) students’ social self-perceptions (7 items, maximum
score 28). An overall or composite score is obtained by
summing the mean score for each subscale, with a maximal
possible score of 200.
An approximate guide to interpretation of the mean

overall score, the subscale scores, and scores for individ-
ual items has been established by the developers of the
DREEM (Table 1) [26].
In this study, the DREEM survey was used in its ori-

ginal language with the exception of two terms which
were not familiar to veterinary students in the United
States. “Course organisers” was substituted with “fac-
ulty”, and “registrar” was replaced by “student”.

Statistical analysis
Normal probability plots showed that scores for each of the
items, composite scores of the five subscales, and the over-
all composite score followed an approximately normal dis-
tribution. For the individual items, scores increased in a
step-plot pattern without showing minimum or maximum
inflation. For the composite scores, near straight lines were
observed. Subsequently, means and standard deviations
were calculated for all 50 items as well as the five subscales
and the overall score for the entire student sample.
The parametric measure of internal consistency

(Cronbach’s alpha) was determined for the overall score
and each subscale using PROC CORR. The following guide
for interpretation of Cronbach’s alpha was used; α ≥ .90 =
excellent, 0.70-0.89 = good, and 0.60-0.69 = acceptable [27].
An acceptable or higher Cronbach’s alpha demonstrates
that the individual items that constitute a test, the DREEM
tool in this case, correlate well with one another or with the
test total.
To examine construct validity of the DREEM in this

setting a confirmatory factor analytic model was fitted to
the data using PROC CALIS. This analysis was used to
measure whether the construct was consistent with a hy-
pothesized measurement model. In our model we speci-
fied the five subscales as latent variables (structural
variables) and the 50 items as manifest variables (indica-
tor variables). Model parameters were estimated using
maximum likelihood. Four criteria [28] were inspected to
assess model fit; the ratio of goodness of fit chi-square
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to the degrees of freedom, the Bentler Comparative Fit
Index, the Bentler-Bonett Non-normed Index, and in-
spection of the standard errors for the loading factors
to verify that none had a value near 0.
Finally, standardized and unstandardized t values were

examined to assess whether the indicator variables were
measuring the underlying constructs of interest (i.e., per-
ceptions of learning, perceptions of faculty, academic
self-perceptions, perceptions of atmosphere, and social
self-perceptions). All analyses were performed using SAS
version 9.3 (Cary, NC, USA).

Results
There were 224 respondents who fully completed the
survey (53% response rate), with 179 females and 45
males which reflect the gender distribution of our stu-
dent population.
Statistical analysis of the collected data determined the

internal consistency (Cronbach’s α) for the overall score
to be 0.93, and for the five subscales; 1) students’ per-
ceptions of learning = 0.85, 2) students’ perceptions of
faculty = 0.79, 3) students’ academic self-perceptions =
0.68, 4) students’ perceptions of atmosphere = 0.81,
and 5) students’ social self-perceptions = 0.72 (Table 2).
Results for confirmatory factor analysis of the con-
struct validity are recorded in Table 3. Based on the
model fit criteria evaluated, we concluded the model
fit was adequate. Unstandardized and standardized t
values for all 50 items were greater than 3.291 and
therefore significant at p < 0.001 [28]. All items con-
tributed to the overall validity of the DREEM.
The overall score for the DREEM was 128.9 out of a

possible 200 and the five subscale scores were; 1) stu-
dents’ perceptions of learning 30.5 out of 48, 2) students’
perceptions of faculty 31.3 out of 44, 3) students’
academic self-perceptions 20.2 out of 32, 4) students’
perceptions of atmosphere 29.9 out of 48, and 5)
students’ social self-perceptions 17.1 out of 28. The
Table 2 Results for the overall DREEM score and the five subs

Veterinary students (n = 264) Sum of
mean scores

Max
pos
sc

DREEM overall score (sum of subscale means) 128.9 2

Students’ Perceptions of Learning (sum of item means:
1, 7, 13, 16, 20, 21, 24, 25, 38, 44, 47 and 48)

30.6

Students’ Perceptions of Faculty (sum of item means:
2, 6, 8, 9, 18, 29, 32, 37, 39 40, and 49)

31.3

Student’s Academic Self-perceptions (sum of item
means: 5, 10, 22, 26, 27, 31, 41 and 45)

20.2

Students’ Perceptions of Atmosphere (sum of item
means: 11, 12, 17, 23, 30, 33, 34, 35, 36, 42, 43 and 50)

29.9

Students’ Social Self-Perceptions (item means 3, 4,
14, 15, 19, 28 and 46)

17.1
overall score and subscale scores, together with the in-
terpretative descriptors recommended by the devel-
opers [26] are recorded in Table 2. Comparison of the
overall score in the current study with those observed
in other health science educational programs are sum-
marized in Table 4.
The means and standard deviations for individual

items of the DREEM are recorded in Table 5. Items were
considered areas of concern if the mean item score was ≤
2.0 [26]. Based on this threshold, four items were identi-
fied; “I am too tired to enjoy the program” (mean 1.79 ±
1.03), “the program is well scheduled” (mean 1.39 ± 0.99),
“the teaching overemphasizes factual learning” (mean
1.67 ± 0.96), and “I am able to memorize all I need” (mean
1.31 ± 0.98).

Discussion
Over the last four decades there has been growing interest
in students’ perceptions of their educational environment
and the impact this may have on subsequent learning
[19,25,29]. Educational research has demonstrated that
the learning environment may influence student be-
haviour, academic achievement, course satisfaction and
aspirations, as well as sense of well-being [6-11]. There-
fore, evaluation of the educational environment is an
important consideration for any programmatic or curricu-
lar review [12,14].
To our knowledge, this is the first time the DREEM

has been applied within a veterinary educational setting
and the first time within a United States healthcare pro-
fessional program. Previously the DREEM has predomin-
antly been used to evaluate the learning environments in
undergraduate medical education programs in a variety of
countries [19], but not the United States. Although medical
and veterinary educational programs have many similar-
ities, there are sufficient unique aspects of veterinary educa-
tion to warrant investigation of the learning environment in
this context. To this end, we wished to evaluate the internal
cale scores

imum
sible
ore

Interpretation of sum of mean scores
using developers’ descriptors [26]

Cronbach’s α
(Internal consistency)

00 More positive than negative 0.93

48 More positive perception 0.85

44 Moving in the right direction 0.79

32 Feeling more on the positive side 0.68

48 A more positive attitude 0.81

28 Not too bad 0.72



Table 3 Confirmatory factor analysis of the DREEM by subscale

Subscale Item Unstandardized factor loading Standardized factor loading

Factor loading Standard error t-value Factor loading Standard error t-value

Students’ perceptions of learning

Q1 0.6239 0.1474 4.2320 0.3057 0.0636 4.8073

Q7 1.4925 0.1784 8.3651 0.6789 0.0395 17.2052

Q13 1.5760 0.1921 8.2029 0.6613 0.0410 16.1336

Q16 1.1460 0.1380 8.3018 0.6720 0.0401 16.7727

Q20 1.1417 0.1451 7.8664 0.6258 0.0440 14.2360

Q21 1.1217 0.1550 7.2344 0.5627 0.0489 11.5139

Q24 1.1284 0.1488 7.5834 0.5971 0.0463 12.9054

Q25 0.9377 0.1863 5.0342 0.3692 0.0608 6.0761

Q38 1.1364 0.1580 7.1945 0.5589 0.0492 11.3695

Q44 1.5152 0.1902 7.9677 0.6364 0.0431 14.7670

Q47 1.3846 0.2107 6.5728 0.5008 0.0532 9.4124

Q48 1.3735 0.1782 7.7064 0.6095 0.0453 13.4582

Students’ perceptions of faculty

Q2 0.9471 0.1707 5.5478 0.4312 0.0588 7.3346

Q6 1.2512 0.2332 5.3658 0.4144 0.0597 6.9396

Q8 2.6053 0.3446 7.5599 0.6447 0.0440 14.6574

Q9 2.5267 0.3653 6.9171 0.5698 0.0498 11.4454

Q18 0.6911 0.2053 3.3669 0.2467 0.0670 3.6824

Q29 2.5441 0.3336 7.6267 0.6529 0.0433 15.0756

Q32 1.5668 0.2449 6.3969 0.5143 0.0537 9.5807

Q37 1.8013 0.2452 7.3465 0.6190 0.0460 13.4430

Q39 1.5016 0.2387 6.2913 0.5035 0.0544 9.2565

Q40 1.2545 0.2119 5.9191 0.4665 0.0567 8.2243

Q49 1.7067 0.2748 6.2098 0.4952 0.0549 9.0163

Students’ academic self- perceptions

Q5 0.6012 0.1221 4.9254 0.3497 0.0631 5.5419

Q10 0.4707 0.0817 5.7588 0.4086 0.0602 6.7889

Q22 1.1482 0.0966 11.8915 0.8251 0.0305 27.0709

Q26 0.2701 0.0817 3.3063 0.2349 0.0675 3.4814

Q27 0.8139 0.1087 7.4860 0.5303 0.0528 10.0414

Q31 0.5603 0.0941 5.9548 0.4225 0.0594 7.1069

Q41 0.6104 0.0866 7.0480 0.4995 0.0548 9.1071

Q45 0.4088 0.0820 4.9855 0.3540 0.0629 5.6267

Students’ perceptions of atmosphere

Q11 0.6975 0.0894 7.7977 0.4994 0.0520 9.5969

Q12 0.7920 0.1015 7.8063 0.4998 0.0520 9.6120

Q17 0.3915 0.0923 4.2418 0.2845 0.0631 4.5067

Q23 0.5747 0.0769 7.4694 0.4808 0.0532 9.0337

Q30 0.5529 0.0753 7.3415 0.4735 0.0537 8.8208

Q33 0.4993 0.0865 5.7701 0.3805 0.0589 6.4579

Q34 0.5322 0.0759 7.0120 0.4546 0.0548 8.2879

Q35 0.9709 0.0856 11.3359 0.6798 0.0382 17.8142
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Table 3 Confirmatory factor analysis of the DREEM by subscale (Continued)

Q36 0.7168 0.0930 7.7043 0.4941 0.0524 9.4342

Q42 1.1167 0.1047 10.6660 0.6484 0.0409 15.8695

Q43 1.0665 0.0901 11.8394 0.7025 0.0361 19.4404

Q50 0.8264 0.1016 8.1352 0.5181 0.0508 10.2027

Students’ social self- perceptions

Q3 0.7794 0.0854 9.1271 0.6195 0.0464 13.3472

Q4 0.9577 0.0880 10.8822 0.7233 0.0380 19.0504

Q14 0.3078 0.0849 3.6231 0.2560 0.0669 3.8263

Q15 0.5354 0.0832 6.4333 0.4473 0.0582 7.6908

Q19 0.9263 0.0945 9.8048 0.6606 0.0432 15.3067

Q28 0.8221 0.0941 8.7324 0.5951 0.0483 12.3271

Q46 0.3790 0.0667 5.6826 0.3971 0.0609 6.5211
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reliability and construct validity of the overall DREEM tool
and the five subscales, as well as identify items of concern
as perceived by veterinary students.
In this study, the DREEM was shown to be a reliable

tool in which to measure perceptions of the learning en-
vironment in a sample of veterinary students. Internal
consistency was “excellent” [27] for the overall score of
the DREEM with a Cronbach’s alpha = 0.93. This result
is similar to the Cronbach’s alpha of the overall score in
other studies which range from 0.87 - 0.93 [12,20,30-34].
The internal consistency of the subscales in this study
were either “excellent” or “good” based on accepted guide-
lines [27], with the exception of students’ perception of
academic-self which had an “acceptable” result of 0.67.
The reasons for the lower internal consistency for aca-
demic self-perception can only be speculated, but may be
due to the variable daily academic experiences of veterin-
ary students affecting the consistency of their answers.
Interestingly, other studies report more variable internal
consistencies for the five subscales ranging from “good”
(e.g., 0.80) to “poor” (e.g., 0.47), but no consistent pattern
is observed [12,20,30-34]. This inconsistent reliability of
the subscales in other studies has resulted in calls for ana-
lysis of the validity of the instrument [12].
The construct validity of the DREEM within this study

was determined to be acceptable by confirmatory factor
Table 4 Comparison of the overall DREEM scores of health sc

Educational environment Range of results for overall DREEM
scores (number of studies)

Medical education 89.9 – 153.3 (44 studies)

Dental education 111.6 – 123.1.0 (4 studies)

Chiropractic 78.0 – 156.1 (4 studies)

Nursing 104.0 – 132.5 (5 studies)

Veterinary education
(current study)

128.9 (1 study)
analysis, although the goodness of fit for the model was
weak. Repetition of the study in our setting, as well as
other veterinary programs, may allow better evaluation
of the construct validity for the DREEM tool in veterin-
ary medical education. Furthermore, repetition would
allow better assessment of individual items in the tool,
including whether they should be omitted or re-written,
potentially strengthening construct validity. Other stud-
ies have evaluated the psychometric properties of the
DREEM and found variable results for construct validity,
as well as subscale reliability [12,20,30-34]. This vari-
ation between studies emphasizes the need for contin-
ued psychometric evaluation of the DREEM to better
determine its suitability for evaluation of students’ per-
ceptions of their educational environment, as well as
comparison of these environments in a variety of health
education settings.
After the internal consistency and construct validity of

the DREEM was determined in this study, descriptive in-
terpretations of quantitative results were applied as out-
lined by the developers of the tool [26]. Using these
recommendations, the overall score of 128.9 observed in
the current study can be interpreted as “more positive
than negative”. While this is below the highest designa-
tion for this category (Table 1), our overall score for stu-
dents’ perceptions was above the median overall score
ience educational programs

Median score ± SD References

120.3 ± 15.85 [8,13,15,17,20,23,25,30-32,34,37,39-64]

119.0 ± 5.78 [20,65-67]

105.5 ± 33.15 [14,16,24]

123.0 ± 10.41 [38,68,69]

N/A



Table 5 Mean and standard deviation for individual items
of the DREEM

Item Mean SD

1 I am encouraged to participate during lectures 2.76 0.77

2 The lecturers are knowledgeable 3.52 0.52

3 There is a good support system for students who
get stressed

2.27 0.98

4 I am too tired to enjoy the program† 1.79 1.03

5 Learning strategies which worked for me before
continue to work for me now

2.19 1.10

6 The clinical faculty espouse a patient centered
approach to clinical work

2.80 0.72

7 The teaching is often stimulating 2.49 0.83

8 The faculty ridicule the students† 2.90 0.96

9 The faculty are authoritarian† 2.25 1.06

10 I am confident about my passing this year 3.16 0.73

11 The atmosphere is relaxed during clinical teaching 2.20 0.87

12 The program is well scheduled 1.39 0.99

13 The teaching is student centered 2.51 0.90

14 I am rarely bored with the program 2.53 0.94

15 I have good friends within the program 3.31 0.93

16 The teaching helps to develop my competence 3.10 0.65

17 Cheating is a problem within the program† 3.10 0.86

18 The clinical faculty have good communication skills
with clients

2.70 0.67

19 My social life is good 2.13 1.09

20 The teaching is well focused 2.73 0.69

21 I feel I am being well prepared for my profession 2.82 0.76

22 The teaching helps to develop my confidence 2.50 0.89

23 The atmosphere is relaxed during lectures 2.68 0.75

24 The teaching time is put to good use 2.70 0.72

25 The teaching over emphasizes factual learning† 1.67 0.96

26 Last year’s work has been a good preparation for
this year’s work

2.67 0.73

27 I am able to memorize all I need 1.31 0.98

28 I seldom feel lonely 2.31 1.08

29 The faculty are good at providing feedback to
students

2.46 0.93

30 There are opportunities for me to develop
interpersonal skills

2.73 0.73

31 I have learned a lot about empathy in my
profession

2.52 0.84

32 The faculty provide constructive criticism here 2.66 0.73

33 I feel comfortable in lectures socially 2.83 0.82

34 The atmosphere is relaxed in lectures or rounds 2.70 0.73

35 I find the experience disappointing† 2.95 0.89

36 I am able to concentrate well 2.37 0.91

37 The faculty give clear examples 2.82 0.69

Table 5 Mean and standard deviation for individual items
of the DREEM (Continued)

38 I am clear about the learning objectives of the
classes

2.81 0.77

39 The faculty get angry in lecture† 3.22 0.71

40 Faculty are well prepared for their teaching sessions 3.10 0.64

41 My problem solving skills are being well developed
here

2.75 0.78

42 The enjoyment outweighs the stress of the
program

2.21 1.08

43 The atmosphere motivates me as a learner 2.41 0.95

44 The teaching encourages me to be an active
learner

2.44 0.90

45 Much of what I have to learn seems relevant to a
career within veterinary medicine

3.03 0.73

46 My accommodation is pleasant 2.77 0.74

47 Long term learning is emphasized over short term
learning

2.19 1.05

48 The teaching is too faculty centered† 2.38 0.86

49 I feel able to ask the questions I want 2.83 0.82

50 The students irritate the faculty† 2.27 1.00

SD, Standard deviation.
Items in bold and italics had a score ≤ 2.0.
†items that are negative statements with 4 = strongly disagree.
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for studies conducted in medical, dental, nursing and
chiropractic programs (Table 4). As with the overall
score, the interpretation of subscale scores for veterinary
student perceptions’ were positive in all five subscales
based on the developers’ descriptors (Table 2). Compari-
son of these results to other studies is more difficult as
there are no consistent findings for specific subscales
between studies, with positive and negative results re-
corded for all subscales across a variety of health sci-
ences programs.
A threshold mean score of ≤2.0 is used to interpret indi-

vidual items based on recommendations of the DREEM de-
velopers. Using this threshold, four items of concern were
identified in this study. The four items were; (1) “I am un-
able to memorize all I need” (mean = 1.31 ± 0.98), (2) “the
program is well scheduled” (mean = 1.39 ± 0.99), (3) “the
teaching over emphasises factual learning” (mean =
1.67 ± 0.96), and (4) “I am too tired to enjoy the pro-
gram” (mean = 1.79 ± 1.03). It is important to note that
these four items are derived from different subscales,
but all relate to a common theme of workload. Further-
more, this finding supports earlier studies describing
concerns about expanding curricula in veterinary med-
ical education and the impact on student learning
[5,35,36]. These results are worrying, as factors imped-
ing the academic progress of veterinary students may
include lack of motivation, stress, and fatigue [36].
These factors all can be related to a curriculum’s heavy
workload and intensity [35]. A further consequence of
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this perceived heavy workload may be “reproduction of
information rather than construction of knowledge”
[5]. Interestingly, students in medical and dental programs
have similar concerns regarding their ability to “memorize
all they need” as reported in other DREEM studies [20,37].
It therefore appears that a consistent theme within health-
care education is that workload is perceived as being exces-
sive and this perception may have a negative impact on the
learning environment.
Solutions to decrease curricula load in veterinary med-

ical education could involve deleting redundant content
by focusing on Day-1 competencies; consideration of
limited licensure (i.e., veterinarians licensed to practice
on fewer species such as dogs/cats only) allowing for de-
creased curricula content; or lengthening the time of
training to include an internship year during which
students are not licensed to practice. Each solution has
advantages and disadvantages but all would lead to
widespread curricula reform and would require agree-
ment amongst major stakeholders including the American
Veterinary Medical Association as well as veterinary testing,
licensing, and accreditation bodies within the United States.
A further consideration regarding students’ negative

perceptions of scheduling is that these concerns are
likely multifactorial and could relate to contact hours,
timing of assessments, errors in timetables, or equity of
schedules for different groups. In our situation, sched-
ules have been created manually which has allowed for
multiple errors in the schedule. Based on students’ feed-
back, this appeared to be a major source of concern and
frustration. Although this problem has been addressed
with the introduction of an electronic scheduling pro-
gram, it highlights the negative impact administrative
processes may have on the learning environment.
One potential issue with the current study is the relatively

low response rate (53%) achieved. Variable response rates
have been reported in other DREEM studies ranging from
48% to 97% [38,39]. However, many studies do not report a
response rate, rather the number of students responding to
the survey, making comparison of response rates difficult.
The response rate in the current study was impacted by the
low participation of students in the final year where these
students are undergoing their clinical training and are
therefore distributed around the United States. Further-
more, the lower response rate of the students in the
clinical year may have negatively impacted the DREEM
scores, as these students frequently have a more posi-
tive outlook on their educational environment due to
their immersion in workplace-based learning. To ad-
dress this issue we intend to repeat this survey in the
coming year and will administer the survey immedi-
ately before graduation when all final year students
have returned to the college. In addition, the DREEM
survey will be administered to students in the pre-
clinical years as part of a course which should improve
their response rate.

Conclusions
This study has demonstrated that the DREEM can be ap-
plied in a veterinary medical context to provide reliable and
valid information on veterinary students’ perceptions of
their learning environment. Furthermore, the study identi-
fied student concerns regarding workload. As veterinary ed-
ucators, it is interesting to note that other health education
programs encounter similar challenges and concerns in
their learning environments. This highlights the utility in
sharing information and solutions regardless of the specific
program. Similarly, we believe it would be beneficial for
other veterinary programs worldwide to apply the DREEM
to allow comparison between programs in this field. Shar-
ing this information could lead to better development of
best practices in veterinary student learning environments.

Competing interest
The authors declare that they have no competing interests.

Authors’ contributions
JMP conceptualized the idea for this study and administered the tool to the
veterinary students. JMP and JLH contributed to the drafting and final
development of this manuscript. SRW conducted the statistical analyses and
provided input into the relevant sections of the manuscript. All authors read
and approved the final manuscript.

Authors’ information
JMP is the Director of Admissions and Student Services at the Virginia
Maryland Regional College of Veterinary Medicine (VMRCVM). Her interests
include teaching and assessing professional competencies and admissions
policies and procedures. JLH is the Associate Dean for Professional Programs
at the VMRCVM. Her interests include curriculum design and program
development. SRW is a Research Assistant Professor at the VMRCVM. His
interests include psychometric analysis of research data.

Author details
1Office of Academic Affairs, Virginia Maryland Regional College of Veterinary
Medicine, Phase III 245 Duckpond Drive, Virginia Tech, Blacksburg, VA 24601,
USA. 2Office of Research and Graduate Studies, Virginia Maryland Regional
College of Veterinary Medicine, Phase III 245 Duckpond Drive, Virginia Tech,
Blacksburg, VA 24601, USA.

Received: 22 October 2013 Accepted: 18 March 2014
Published: 24 March 2014

References
1. Hodgson JL, Pelzer JM, Inzana KD: Beyond NAVMEC: competency-based

veterinary education and assessment of the professional competencies.
J Vet Med Educ 2013, 40(2):102–118.

2. Bok H,GJ, Jaarsma D,ADC, Teunissen PW, van der Vleuten CPM, van
Buekelen P: Development and validation of a competency framework for
veterinarians. J Vet Med Educ 2011, 38(3):262–269.

3. Betts J, Granstrom DE, Green EM, Krehbiel JD, Lawrence J, McCrystle D,
Osburn BI, Reed WM, Thomas RM: The North American Veterinary Medical
Education Consortium (NAVMEC) looks to veterinary education for the
future: “Roadmap for veterinary medical education in the 21st century:
responsive, collaborative, flexible”. J Vet Med Educ 2011, 38(4):320–327.

4. Ruohoniemi M, Lindblom-Ylanne S: Students’ experiences concerning
workload and factors enhancing and impeding their learning - a useful
resource for quality enhancement in teaching and curriculum planning.
Int J Acad Devel 2009, 14(1):69–81.



Pelzer et al. BMC Research Notes 2014, 7:170 Page 9 of 10
http://www.biomedcentral.com/1756-0500/7/170
5. Parkinson TJ, Gilling M, Suddaby GT: Workload, study methods, and
motivation of students within a BVSc program. J Vet Med Educ 2006,
33(2):253–265.

6. Genn J: AMEE Medical Education Guide No. 23 (Part 1): curriculum,
environment, climate, quality and change in medical education: a
unifying perspective. Med Teach 2001, 23(4):337–344.

7. Pimparyon P, Roff S, McAleer S, Poonchai B, Pemba S: Educational
environment, student approaches to learning and academic
achievement in a Thai nursing school. Med Teach 2000, 22(4):359–365.

8. Mayya SS, Roff S: Students’ perceptions of the educational environment:
a comparson of academic achievers and under-achievers at Kasturba
Medical College, India. Educ Health 2004, 17(3):280–291.

9. Audin K, Davy J, Barkham M: University Quality of Life and Learning
(UNIQoLL): An approach to student well-being, satisfaction and institutional
change. J Furth Higher Ed 2003, 27(4):365–382.

10. Plucker JA: The relationship between school climate conditions and
aspirations conditions and student aspirations. J Educ Res 1998, 91(4):240–260.

11. Genn J: AMEE Medical Education Guide No. 23 (Part 2) Curriculum,
environment, climate quality and change in medical education -
a unifying perspective. Med Teach 2001, 23(5):445–454.

12. Hammond S, O’Rourke M, Kelly M, Bennett D, O’Flynn S: A psychometric
appraisal of the DREEM. BMC Med Educ 2012, 12(1):2.

13. Edgren G, Haffling A-C, Jakobsson U, McAleer S, Danielsen N: Comparing
the educational environment (as measured by DREEM) at two different
stages of curriculum reform. Med Teach 2010, 32:e233–e238.

14. Till H: Climate studies: can students’ perceptions of the ideal educational
environment be of use for institutional planning and resource
utilization? Med Teach 2005, 27:332–337.

15. Shehnaz S, Sreedharan J: Students’ perceptions of educational
environment in a medical school experiencing curricular transition in
United Arab Emirates. Med Teach 2011, 33(1):e37–e42.

16. Till H: Identifying the perceived weaknesses of a new curriculum by
means of the Dundee Ready Education Environment Measure (DREEM)
Inventory. Med Teach 2004, 26:39–45.

17. Roff S, McAleer S, Ifere O, Bhattacharya S: A global diagnostic tool for
measuring educational environment: comparing Nigeria and Nepal. Med
Teach 2001, 23:378–382.

18. Roff S: The Dundee Ready Educational Environment Measure (DREEM) -
a generic instrument for measuring students’ perceptions of undergraduate
health professions curricula. Med Teach 2005, 27(4):322–325.

19. Miles S, Swift L, Leinster SJ: The Dundee Ready Education Environment
Measure (DREEM): a review of its adoption and use. Med Teach 2012,
34(9):e620–e634.

20. Ostapczuk MS, Hugger A, de Bruin J, Ritz-Timme S, Rotthoff T: DREEM on,
dentists! Students’ perceptions of the educational environment in a
German dental school as measured by the Dundee Ready Education
Environment Measure. Eur J Dent Educ 2012, 16(2):67–77.

21. Mohd Said N, Rogayah J, Hafizah A: A study of learning environments in
the kulliyyah (faculty) of nursing, International Islamic University
Malaysia. Malays J Med Sci 2009, 16:11–20.

22. de Oliviera Filho G, JE V, Schonhorst L: Psychometric properties of the
Dundee Ready Educational Environment Measure (DREEM) applied to
medical residents. Med Teach 2005, 27:343–347.

23. Bassaw B, Roff S, McAleer S, Roopnarinesingh S, de Lisle J, Teelucksingh S,
Gopaul S: Students’ Perspectives on the educational environment, faculty
of medical sciences, Trinidad. Med Teach 2003, 25:522–526.

24. Palmgren PJ, Chandratilake M: Perception of educational environment
among undergraduate students in a chiropractic training institution.
J Chiropr Educ 2011, 25(2):151–163.

25. Roff S, McAleer S, Harden R, Al-qahtani M, Ahmed A, Deza H, Groenen G,
Primparyon P: Development and validation of the Dundee Ready Education
Environment Measure (DREEM). Med Teach 1997, 19:295–299.

26. McAleer S, Roff S: Part 3; a practical guide to using the Dundee
Ready Education Measure (DREEM). In Curriculum, environment,
climate, quality and change in medical education; a unifying perspective.
Edited by Genn J. Dundee, Scotland: AMEE Medical Education Guide
No.23; 2002:29–33.

27. George D, Mallery P: SPSS for Windows step by step: A simple guide and
reference. 11.0. Boston: Allyn & Bacon; 2003.

28. Hatcher L: A step-by-step approach to using SAS for factor analysis and structural
equation modeling. Cary, NC: SAS Institute Inc; 1994.
29. Genn J, Harden R:What is medical education here really like? Suggestions for
action research studies of comates of medical education environments.
Med Teach 1986, 8(2):111–124.

30. Aghamolaei T, Fazel I: Medical students’ perceptions of the
educational environment at an Iranian Medical Sciences University.
BMC Med Educ 2010, 10:87.

31. Dimoliatis I, Vasilaki E, Anastassopoulos P, Ioannidis J, Roff S: Validation of
the Greek Translation of the Dundee Ready Education Environment
Measure (DREEM). Educ Health 2010, 23(1).

32. Lai NM, Nallah S, Jutti RC, Hla YY, Lim V: The educational environment and
self-perceived clinical competency of senior medical students in a
Malaysian medical school. Educ Health 2009, 22(2).

33. Jakobsson U, Danielsen N, Edgren G: Psychometric evaluation of the
Dundee ready educational environment measures: Swedish version. Med
Teach 2011, 33:e267–e274.

34. Riquelme A, Oporto M, Oporto J, Mendez JI, Viviani P, Salech F, Chianale J,
Moreno R, Sanchez I: Measuring students’ perceptions of the educational
climate of the new curriculum at the Pontificia Universidad Catolica de
Chile: performance of the Spanish translation of the Dundee Ready
Education Environment Measure (DREEM). Educ Health 2009, 22(1):112.

35. Mikkonen J, Ruohoniemi M: How do veterinary students’ motivation and
study practices relate to academic success? J Vet Med Educ 2011,
38(3):298–304.

36. Ruohoniemi M, Parpala A, Lindblom-Ylanne S, Katajavuori N: Relationships
between students’ approaches to learning, perceptions of the
teaching-learning environment, and study success: a case study of
third-year veterinary students. J Vet Med Educ 2010, 37(3):282–288.

37. Whittle S, Whelan B, Murdoch-Eaton DG: DREEM and beyond; studies of
the educational environment as a means for its enhancement. Educ
Health 2007, 9:1–9.

38. Payne LK: Comparison of students’ perceptions of educational
environment in traditional vs. accelerated second degree BSN programs.
Nurse Educ Today 2013, 33(11):1388–1392.

39. Al-Mohaimeed A: Perceptions of the educational environment of a new
medical school, Saudi Arabia. Int J Health Sci (Qassim) 2013, 7(2):150–159.

40. Denz-Penhey H, Murdoch J: Is small beautiful? Student performance and
perceptions of their experience at larger and smaller sites in rural
remote longitudinal integrated clerkships in the Rural Clinical School of
Western Australia. Rural Remote Health 2000, 10(3):1470.

41. Bennett D, Kelly M, O’Flynn S: Are the bigger hospitals better: DREEM on?
Ir J Med Sci 2010, 179(4):515–519.

42. Carmody D, Jacques A, Denz-Penhey H, Puddey I, Newnham J: Perceptions
by medical students of their educational environment for obstetrics and
gynaecology in metropolitan and rural teaching sites. Med Teach 2009,
31:e596–e602.

43. McKendree J: Can we create an equivalent eduational experience on a
two campus medical school? Med Teach 2009, 31:202–205.

44. Miles S, Leinster SJ: Comparing staff and student perceptions of
the student experience at a new medical school. Med Teach 2009,
31(6):539–546.

45. Miles S, Leinster S: Medical students’ perceptions of their educational
environment: expected versus actual perceptions. Med Educ 2007,
41:265–272.

46. Varma R, Tiyagi E, Gupta JK: Determining the quality of educational
climate across multiple undergraduate teaching sites using the DREEM
inventory. BMC Med Educ 2005, 5(1):8.

47. Finn Y, Avalos G, Dunne F: Positive change in the medical education
following introduction of a new systems-based curriculum: DREEM or
reality? Curricular change and environment. Ir J Med Sci 2013. doi:10.1007/
s11845-013-1000-4.

48. Shankar P, Dubey A, Balasubramanium R: Students’ perceptions of the
learning environment at Xavier University School of Medicine, Aruba.
J Educ Eval Health Prof 2013, 10:8.

49. Avalos G, Freeman C, Dunne F: Determining the quality of the medical
educational environment at an Irish medical school using the DREEM
inventory. Ir Med J 2007, 100:522–525.

50. Vieira J, Nunes M, Martins M: Directing student response to early patient
contact by questionnaire. Med Educ 2003, 37:119–125.

51. Dunne F, McAleer S, Roff S: Assessment of the undergraduate medical
education environment in a large UK medical school. Health Educ J 2006,
65(2):149–158.



Pelzer et al. BMC Research Notes 2014, 7:170 Page 10 of 10
http://www.biomedcentral.com/1756-0500/7/170
52. Sobral D: Medical students’ self-appraisal of first-year learning outcomes:
use of the course valuing inventory. Med Teach 2004, 26:234–238.

53. Kiran H, Gowdappa B: “DREEM” comes true - students’ perceptions of
educational environment in an Indian medical school. J Postgrad Med
2013, 59(4):300–305.

54. Abraham R, Ramnarayan K, Vinod P, Sharmila T: Students’ perceptions
of learning environment in an Indian medical school. BMC Med Educ
2008, 8:20.

55. Demiroren M, Palaoglu O, Kemahli S, Ozyurda F, Ayhan I: Perceptions of
students in different phases of medical education of educational
environment: Ankara University Faculty of Medicine. Med Educ Online
2008, 13:1–8.

56. Jawaid M, Raheel S, Ahmed F, Aijaz H: Students’ perception of educational
environment at Public Sector Medical University of Pakistan. J Res Med
Sci 2013, 18(5):417–421.

57. Hamid B, Faroukh A, Mohammadhosein B: Nursing students’ perceptions
of the educational environment based on DREEM model in an Iranian
university. Malays J Med Sci 2013, 20(4):56–63.

58. Jiffry MTM, McAleer S, Fernando S, Masasinghe RB: Using the DREEM
questionnaire to gather baseline information on an evolving medical
school in Sri Lanka. Med Teach 2005, 27(4):348–352.

59. Zaini R: The use of DREEM as a curriculum analysis tool. Med Teach
2005, 27:385.

60. Bouhaimed M, Thalib L, Doi S: Perception of the educational environment
by medical students undergoing a curricular transition in Kuwait. Med
Princ Pract 2009, 18:204–208.

61. Pierre R, Branday J, Pottinger A, Wierenga A: Students’ perceptions of the
educational climate at the Faculty of Medical Sciences, The University of
the West Indies, Jamaica. West Indian Med J 2010, 59:45–49.

62. Al-hazimi A, Al-hyiani A, Roff S: Perceptions of the educational environment of
the medical school in king Abdul Aziz university, Saudi Arabia. Med Teach
2004, 26:570–573.

63. Hasan T, Gupta P: Assessing the learning environment at Jazan Medical
School of Saudi Arabia. Med Teach 2013, 35(Suppl 1):S90–S96.

64. Al-Ayed I, Sheik S: Assessment of the educational environment at the
College of Medicine of King Saud University, Riyadh. East Mediterr Health
J 2008, 14:953–959.

65. Tomas I, Millan U, Casares M, Abad M, Ceballos L, Gomez-Moreno G, Hidalgo
JJ, Llena C, Lopez-Jornet P, Machuca MC, Monticelli F, Pales J: Analysis of
the ‘Educational Climate’ in spanish public shools of dentistry using the
Dundee Ready Education Environment Measure: a multicenter study.
Eur J Dent Educ 2013, 17:159–168.

66. Thomas B, Abraham R, Alexander M, Ramnarayan K: Students’ perceptions
regarding educational environment in an Indian dental school. Med Teach
2009, 31:185–188.

67. Kossioni A, Varela R, Ekonomu I, Lyrakos G, Dimoliatis I: Students’ perceptions of
the educational environment in a Greek dental school, as measured by
DREEM. Eur J Dent Educ 2011, 15:1–6.

68. Wang J, Zang S, Shan T: Dundee Ready Education Environment Measure:
psychometric testing with Chinese nursing students. J Adv Nurs 2009,
65:2701–2709.

69. Lakshmi K, Lama S, Shrestha M, Bhattacharya S: Educational environment
in nursing college of Nepal. Med Teach 2008, 30:727.

doi:10.1186/1756-0500-7-170
Cite this article as: Pelzer et al.: Veterinary students’ perceptions of their
learning environment as measured by the Dundee Ready Education
Environment Measure. BMC Research Notes 2014 7:170.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Doctor of Veterinary Medicine (DVM) program
	Participants and data collection
	Dundee ready education environment measure
	Statistical analysis

	Results
	Discussion
	Conclusions
	Competing interest
	Authors’ contributions
	Authors’ information
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


