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Abstract

Background Evaluation of a new systems-based curricu-

lum in an undergraduate Irish Medical School was carried

out with the validated Dundee Ready Educational Envi-

ronment (DREEM) inventory. Comparison was made with

the results from a previous DREEM study in the old

curriculum.

Methods DREEM was administered to 225 medical stu-

dents enrolled in the new curriculum. Data analysis was

carried out using SPSS 17.0 and the Student unpaired t test.

Results Increased mean scores supported greater satis-

faction with the educational environment in the new cur-

riculum. Students perceived better opportunities to develop

interpersonal skills, ask questions and learn about empathy.

Areas of concern included timetabling, support for stressed

students and provision of feedback. Clinical students per-

ceived their overall environment more positively. Pre-

clinical students were more confident about passing exams

and felt better prepared for clinical practice. Male students

were more positive about the environment and found the

teaching more stimulating. Female students perceived

greater development of their problem-solving skills. Non-

Irish students no longer perceived the atmosphere and their

social self-perceptions more negative than Irish students, as

was the case in the old curriculum.

Conclusions DREEM is a valuable tool in evaluating the

educational environment and monitoring the impact of

curricular change.
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Introduction

There has been a global move for change in medical edu-

cation with key documents coming from the Association of

American Medical Colleges, the General Medical Council

in the U.K. (2009) and from the Irish Medical Council

[1–3]. In response our School of Medicine at the National

University of Ireland, Galway introduced a new 5-year

curriculum which is a student-centered, systems-based

curriculum with emphasis on integration, interactive

learning and professionalism. The new curriculum consists

of a core curriculum and electives and was introduced in

September 2006 with the enrolment of students into year 1

of the 5-year program. By contrast, the old curriculum was

a 6-year, Flexner-style curriculum, which was divided into

pre-clinical and clinical years, where disciplines were

separated and much of the teaching was didactic. With the

introduction of a new curriculum parallel changes take

place in the environment, indeed ‘‘the environment derives

from, and is a manifestation of the curriculum’’ [4].

Analysis of the educational environment gives us valuable

information about the satisfaction of students with the

delivery of the curriculum, the quality of the learning

experience and the learning atmosphere. Furthermore stu-

dents’ perceptions of the climate of the educational envi-

ronment are related to their achievements and satisfaction

with the course [5–7].

The Dundee Ready Education Environment Measure

(DREEM) is a 50 item validated test, which has been
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shown to have reliability across culturally diverse student

samples [8]. It can be used to assess both the whole and

part of the educational environment with five subscales

analyzing the following:

– Students’ perceptions of learning—12 items, maximum

score 48

– Students’ perceptions of teaching—11 items, maximum

score 44

– Students’ academic self-perceptions—8 items, maxi-

mum score 32

– Students’ perceptions of atmosphere—12 items, max-

imum score 48

– Students’ social self-perceptions—7 items, maximum

score 28

The total score for all subscales (domains) is 200. Each

item is scored from 0 to 4 with scores of 4, 3, 2, 1 and 0

assigned for strongly agree, agree, unsure, disagree and

strongly disagree. Items with a mean score [3.5 have a

very positive score, and items with a mean score \2

indicate problem areas. Negative items are scored in

reverse.

Aim

Using the DREEM inventory we planned to measure the

medical education environment in the new curriculum and

compare the results with the findings of a previous study

carried out in 2004 in the old curriculum [9].

Methods

The DREEM questionnaire was made available electroni-

cally to all 394 students enrolled in the new curriculum at

the end of the academic year 2008/2009. Students partici-

pating were requested to indicate their year of study,

gender and nationality. Data were analyzed using the sta-

tistical package SPSS 17.0. Analysis of the data included

means of total scores, subscale scores and item scores for

the whole group and subgroups (male/female, pre-clinical/

clinical and Irish/non-Irish). Student t test was used to

determine statistically significant differences (p \ 0.05).

Results were compared with the findings of the 2004

DREEM study on the medical educational environment in

the old curriculum.

Results

Two hundred and twenty-five of the three hundred and

ninety-four students—57 %—completed the inventory.

65 % were pre-clinical and 35 % clinical; 39 % were male

and 61 % female, and 72 % were Irish and 28 % non-Irish.

The total mean score in the new curriculum was 134 out

of 200, indicating a more positive than negative score.

Compared with the old curriculum (DREEM 2004) this

total score was significantly higher—134 versus 130,

p = 0.003 (Table 1).

Students’ perceptions of learning were significantly

higher in the new curriculum, with items in this domain

having mean scores equal to or increased in the new cur-

riculum. Four items had statistically significant higher

mean scores in the new curriculum compared with the old

curriculum. These were the communication skills of the

teachers, mean score 2.8 compared with 2.5 in the old

curriculum (p = 0.03), opportunities to develop interper-

sonal skills, mean score 3.1 compared with 2.8 in the old

curriculum (p = 0.03), learning about empathy in the

medical profession, mean score 2.8 compared with 2.4 in

the old curriculum (p = 0.01) and being able to ask the

questions they want, 2.7 compared with 2.3 in the old

curriculum (p = 0.03). In the new curriculum two items

had a mean score of 3.5—‘‘the teachers are knowledge-

able’’ and ‘‘I have good friends in the medical school’’—

indicating real positive points. By comparison none of the

DREEM items had a mean score of 3.5 or greater in the old

curriculum. Table 2 lists all items with mean scores of 3 or

greater in the new curriculum. In the new curriculum four

items had a mean score B2 indicating problem areas. These

were support for stressed students, timetabling, being able

to memorize all they need and provision of feedback. Both

timetabling and provision of feedback were negatively

affected with curricular change while the perception that

the teaching over-emphasizes factual knowledge—a prob-

lem area in the old curriculum—was no longer one in the

new curriculum. The issues of support for stressed students

and difficulty memorizing facts were problem areas already

identified in the old curriculum and remained problem

areas in the new curriculum.

Table 1 Total and domain scores in the new curriculum (DREEM

2009) and the old curriculum (DREEM 2004)

DREEM 2009 DREEM 2004 p value

Mean scores Mean scores

Learning (max 48) 32 31 0.01

Teachers (max 44) 30 30 0.99

Academic (32) 21 19 0.68

Atmosphere (48) 32 32 0.17

Social (max 28) 19 19 0.83

Overall (max 200) 134 130 0.003
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Subgroup analysis: pre-clinical compared to clinical

students

In the new curriculum the pre-clinical group had a mean

score of 134 and the clinical group a mean score of 136; the

difference did not reach statistical significance. Pre-clinical

students had higher scores in the subscales of perceptions

of atmosphere and students’ social self-perceptions; the

difference being statistically significant in the domain of

social self-perceptions (p = 0.02). While the clinical sub-

group had higher scores in students’ perceptions of teachers

and academic self-perceptions these were not statistically

significant. There was no difference in perceptions of

learning between the two groups.

In the clinical subgroup perceptions of learning, aca-

demic self-perceptions and total scores were significantly

higher in the new curriculum compared with the old

curriculum (Table 3). A number of items had statistically

significant higher scores in the new curriculum compared

to the old curriculum. In the domain of learning these

included encouragement to participate in class, mean

score 3.0 compared with 2.6 in the old curriculum

(p = 0.002) and ‘‘the teaching helps to develop my

competence’’, mean score 3.3 compared with 3.0 in the

old curriculum (p = 0.002). In academic self-perceptions

students felt that they were being better prepared for the

profession, mean score 3.0 compared with 2.2 in the old

curriculum (p \ 0.001), they were learning more about

empathy, mean score 3.1 compared with 2.7 in the old

curriculum (\0.001) and were developing more problem-

solving skills, mean score 2.8 compared with 2.4 in the

old curriculum (p = 0.001). Inadequate support for

stressed students, poor timetabling, difficulty memorizing

content and poor feedback from teachers were items

identified as problem areas by clinical students in the old

curriculum: these items continued to be problem areas in

the new curriculum, with no significant difference in

scores in the new and old curricula. One item, ‘‘I feel

too tired to enjoy the course’’ had a mean score \2 (1.8)

in the new curriculum compared with the old curriculum

(mean = 2.2): this difference was statistically significant

(p = 0.008).

Pre-clinical students in the new curriculum had a mean

total score of 134 compared with 132 in the old curriculum

(Table 3) this difference was not statistically significant. In

the domain analysis academic self-perceptions were sig-

nificantly higher in this subgroup (p = 0.002), with the

following items having statistically significant higher

scores:

– I feel I am being well prepared for my profession, mean

score 2.8 compared with 2.6 in the old curriculum

(p = 0.001)

– I have learned a lot about empathy, mean score 2.7

compared with 2.2 in the old curriculum (p = 0.001)

– My problem-solving skills are being well developed,

mean score 2.6 compared with 2.2 in the old curriculum

(p = 0.001)

Problem areas identified in the new curriculum in the

pre-clinical subgroup, i.e., with a mean score\2, were poor

timetabling, difficulty memorizing content and poor/inad-

equate feedback. Pre-clinical students rated provision of

feedback more negatively in the new compared with the

old curriculum, 1.9 versus 2.5 (p = 0.001).

Subgroup analysis: male compared to female students

Seventy-eight male and one hundred and twenty-one

female students completed the inventory, representing 39

and 61 %, respectively. Male students had a total mean

score of 137 and females a total mean score of 133; the

difference did not reach statistical significance. This is in

contrast to the total male and female scores in DREEM

2004 where females had a higher total mean score than

their male peers—131 versus 129 (difference not signifi-

cant). Male students in the new curriculum had a higher

mean score in the subscale perceptions of teachers, 31

compared with female students, who had a mean score of

29 (p = 0.02). Male students felt more confident about

passing the year, mean score of 3.0 compared with 2.8 in

the female subgroup (p = 0.03) and were more comfort-

able about asking questions, mean score of 3.0 compared

with 2.7 in the female subgroup (p = 0.01). Female stu-

dents, on the other hand, were more confident in their

Table 2 Items with mean

scores C3 in the new curriculum

(DREEM 2009)

* Score C3.5 indicating a real

positive point, ** reversed

scored

Item DREEM 2009 DREEM 2004 p value

The teachers are knowledgeable* 3.5 3.3 0.07

I have good friends in this school* 3.5 3.3 0.13

The teaching helps to develop my competence 3.1 2.9 0.13

There are opportunities for me to develop interpersonal skills 3.1 2.8 0.03

I find the experience disappointing** 3.1 3.0 0.52

My accommodation is pleasant 3.3 3.3 0.99
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learning strategies than males, mean score 2.4 compared

with 2.1 in the male subgroup (p = 0.04).

Male students had a significantly higher total score in

the new curriculum—137 compared with 129 in the old

curriculum with a p value of 0.003 (Table 4). Perceptions

of learning, academic self-perceptions and perceptions of

atmosphere also had statistically significant higher scores.

Male students found the teaching more stimulating, mean

score of 2.8 in the new compared with 2.5 in the old

curriculum (p = 0.002) and the teaching helped for

developing their confidence, mean score of 2.9 in the

new compared with 2.6 in the old curriculum (p = 0.02).

They also had more opportunities to develop interper-

sonal skills in the new curriculum, mean score of 3.1

compared with 2.7 in the old curriculum (p = 0.001).

Support for stressed students and difficulty in memorizing

everything they need to know were problem areas iden-

tified by males in the old curriculum—these remained

problem areas in the new curriculum with mean scores of

2 and 1.9, respectively. Satisfaction with timetabling

deteriorated with a mean score [2 in the old curriculum

(2.1) for becoming a problem area (mean 1.7) in the new

curriculum, a difference which was statistically signifi-

cant (p \ 0.001).

Female students had a total mean score of 133 in the

new curriculum compared with 131 in the old curriculum

(Table 4). In academic self-perceptions the mean score was

significantly higher in the new curriculum (p \ 0.001).

Items in this domain which scored significantly more

positively in the new curriculum were:

– ‘‘I feel I am being well prepared for my profession’’,

mean score 2.8 in the new compared with 2.5 in the old

curriculum (p = 0.002)

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

year’s work’’, mean score 2.6 in the new compared

with 2.3 in the old curriculum (p = 0.01)

– ‘‘I have learned a lot about empathy in my profession’’,

mean score 2.8 in the new compared with 2.4 in the old

curriculum (p \ 0.001)

– ‘‘My problem-solving skills are being well developed

here’’, mean score 2.6 in the new compared with 2.3 in

the old curriculum (p \ 0.001)

Similar to male students, female students in the new

curriculum continued to feel there was insufficient support

for stressed students and had difficulty in memorizing all

they needed to know—with mean scores\2 in the new and

old curricula (differences not significant). Timetabling and

provision of feedback were negatively affected by the

transition to the new curriculum, with mean scores falling

below 2; these were 1.6 and 1.9, respectively.

Subgroup analysis: Irish compared to non-Irish students

One hundred and sixty-three Irish and sixty-two non-Irish

completed the inventory, representing 72 and 28 %,

respectively. The overall mean scores in the Irish and non-

Irish groups were 135 and 134, respectively; similarly there

were no statistically significant differences in the mean

domain scores (Table 5). By comparison in DREEM 2004,

non-Irish students had statistically significant lower scores

in their perceptions of atmosphere and social self-percep-

tions compared with their Irish peers.

Table 3 Subgroup analysis—clinical compared with pre-clinical

students: total and domain mean scores in the new (DREEM 2009)

and old curricula (DREEM 2004)

Clinical Pre-clinical

New Old p value New Old p value

Learning (max 48) 32 30 0.02 32 31 0.14

Teachers (max 44) 31 30 0.38 30 30 0.50

Academic (32) 22 18 \0.001 21 19 0.002

Atmosphere (48) 32 31 0.15 33 32 0.58

Social (max 28) 18 18 0.80 19 19 0.79

Overall (max 200) 136 128 0.008 134 132 0.23

Table 4 Subgroup analysis—male compared with female students:

total and domain mean scores in the new (DREEM 2009) and old

curricula (DREEM 2004)

Male Female

New Old p value New Old p value

Learning (max 48) 32 30 0.02 32 31 0.18

Teachers (max 44) 31 30 0.07 29 30 0.19

Academic (32) 21 19 \0.001 21 19 \0.001

Atmosphere (48) 33 31 0.009 32 32 0.70

Social (max 28) 19 19 0.13 19 19 0.11

Overall (max 200) 137 129 0.003 133 131 0.42

Table 5 Subgroup analysis—Irish compared with non-Irish students:

total and domain mean scores in the new (DREEM 2009) and old

curricula (DREEM 2004)

New curriculum Old curriculum

Irish Non-

Irish

p value Irish Non-

Irish

p value

Learning (max 48) 32 32 0.82 30 31 0.46

Teachers (max 44) 30 30 0.50 30 30 0.37

Academic (32) 21 22 0.46 19 20 0.07

Atmosphere (48) 33 32 0.38 33 31 0.003

Social (max 28) 19 19 0.91 20 18 \0.001

Overall (max 200) 135 134 0.67 131 129 0.31
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Irish students had a higher total score in the new cur-

riculum compared with the old curriculum, 135 and 131,

respectively (not significant). They were, however, more

positive about their learning and their academic self-per-

ceptions and less positive about their social environment,

differences which were statistically significant (Table 6).

In the new curriculum Irish students felt more confident

about passing the year, mean score of 2.9 in the new

compared with 2.6 in the old curriculum (p = 0.004),

being well prepared for the course, mean score of 2.9 in the

new compared with 2.6 in the old curriculum (p = 0.001),

learning about empathy, mean score of 2.8 in the new

compared with 2.2 in the old curriculum (p = 0.001), and

developing their problem-solving skills, mean score of 2.6

in the new compared with 2.2 in the old curriculum

(p = 0.001). They did, however, feel more fatigued, mean

score of 2.3 in the new compared with 2.1 in the old cur-

riculum (reversed scored, p = 0.03) and rated their social

life lower in the new curriculum, mean score of 2.6 in the

new compared with 3.1 in the old curriculum (\0.001).

Non-Irish students had a non significant increase in the

DREEM mean total score in the New Curriculum

(Table 6). Their academic self-perceptions were greater in

the new curriculum (p B 0.001), as were their social self-

perceptions (p = 0.02). They felt they were being better

prepared for their profession, mean score of 2.6 in the new

compared with 2.3 in the old curriculum (p = 0.03), their

problem-solving skills were being more developed, mean

score of 2.8 in the new compared with 2.3 in the old cur-

riculum (p = 0.001) and they were learning more about

empathy, mean score of 3.0 in the new compared with 2.6

in the old curriculum (p = 0.001). Timetabling was a

problem area in the new curriculum with a mean score of

1.4 compared with 2.2 in the old curriculum (p = 0.001).

In addition, provision of feedback dropped from a mean of

2.6 in the old curriculum to 1.9 in the new curriculum

(p = 0.001). Difficulty in memorizing curricular content

remained a concern in this group with a mean score of 1.8

in the new curriculum and 1.7 in the old curriculum.

Discussion

DREEM has been employed to make comparisons between

medical schools [10, 11], expected versus actual percep-

tions [12] and more recently to compare the environment at

different points during curricular reform [13, 14]. Our

study compares the educational environment before and

after the transition from a traditional curriculum to a sys-

tems-based curriculum. Our mean total score of 134 in the

new curriculum compares favorably with results from other

undergraduate medical schools. For example, from results

in developing world, an evolving medical school in Sri

Lanka had a mean score of 108 [15] and a traditional

undergraduate curriculum in a medical school in Saudi

Arabia had a score of 102 [16]. In the developed world

overall scores were higher: a new medical school at the

University of East Anglia had a mean score of 143 in 2005

[12]; studies at both the University of Dundee [10] and

Birmingham University [17] reported overall mean scores

of 139 and more recently Lund University in Sweden

reported a mean total score of 145 [13].

The key findings in this study that students perceived the

overall educational environment and specifically the

learning environment more satisfying in the new curricu-

lum are reassuring. This is particularly so when it is

acknowledged that the process of change and the rate of

change are unavoidably stressful for both students and staff

[18]. Furthermore it is encouraging to find that students in

the new curriculum agreed more strongly that their prob-

lem-solving skills were being developed, that they were

learning about empathy and that they had opportunities to

develop interpersonal skills. It is also reassuring that the

new curriculum has helped to address the more negative

perceptions of the atmosphere and their social well-being

held by our non-Irish subgroup in the old curriculum. Most

of our non-Irish students have less immediate family sup-

port and indeed, many do not have English as their first

language. In the study on the old curriculum, 97.5 % of the

non-Irish subgroup did not have English as their first lan-

guage compared with 85.5 % in new curriculum. Higher

mean scores were found in the following items: ‘‘I have

good friends’’, mean score of 3.3 in the new versus 3.1 in

the old curriculum (p = 0.03), and ‘‘I seldom feel lonely’’,

mean score of 2.6 in the new versus 2.3 in the old curric-

ulum (p = 0.02). They felt more comfortable in class

socially, 3.0 versus 2.7 (p = 0.02) and disagreed more with

the statement ‘‘I find the experience disappointing’’, mean

score 3.0 versus 2.8 (p = 0.04). The change to an inter-

active curriculum, with more opportunities to participate

and small-group teaching sessions, has presumably con-

tributed to their increased satisfaction with the educational

environment. It is of interest to note that male students are

more positive about the environment than females in the

Table 6 Subgroup analysis: (A) Irish subgroup in the new and old

curricula (B) Non-Irish subgroup in the new and old curricula

(A) Irish (B) Non-Irish

New Old p value New Old p value

Learning (max 48) 32 30 0.03 32 31 0.19

Teachers (max 44) 30 30 NS 30 30 0.35

Academic (32) 21 19 \0.001 22 20 \0.001

Atmosphere (48) 33 33 NS 32 31 0.12

Social (max 28) 19 20 0.02 19 18 0.02

Overall (max 200) 135 131 NS 134 129 0.06
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new curriculum. Out of the 50 items in DREEM the male

subgroup had statistically significant higher mean scores in

14 items and a lower mean score in 1 item in the new

compared with the old curriculum. Females by comparison

had statistically significant higher scores in 10 items and

lower in 5 items. Females perceived themselves to be more

tired, the teachers more authoritarian, timetabling to be a

greater problem, to have a poorer social life and receive

less feedback in the new curriculum. By comparison males

felt only that timetabling had deteriorated in the new cur-

riculum. The reasons why females had a lower increase in

their perceptions of the environment after introduction of

the new curriculum are unclear at present. This finding

should be noted and monitored in future measurements of

the educational environment.

Support for stressed students and inadequate provision

of feedback remain issues of concern in the new curricu-

lum. Other studies have also found these to be perceived

poorly by students, implying these are areas difficult to

improve [10, 11, 19]. Effective feedback can be described

as feedback in which ‘‘information about previous perfor-

mance is used to promote positive and desirable develop-

ment’’ [20]. Giving feedback is frequently a balance

between giving honest and accurate information to a stu-

dent on his/her performance and the student’s ability to

translate this into learning and improved performance. It

can be compared to walking a tightrope and, at times, can

lead to avoidance and negative behavior rather than the

desired outcome. This may lead to insufficient feedback

being given to students. Congested timetabling and content

overload have emerged as new problem areas and will

require remedial curricular adjustments. Some of these

issues have already been addressed by our curriculum

review committee. These include the introduction of a

mentoring programme, display of flyers on student sup-

ports, introduction of end of module individual feedback

sessions and formative assessments at the end of semesters/

modules, and student representation on curricular com-

mittees. Further investigation and action is required

including focus group discussions and communication of

key findings to all contributing parties. Follow-up mea-

surements of the educational environment are recom-

mended to ensure these problem areas are responding

positively to remedial interventions.

Conclusions

DREEM provides valuable feedback to Medical Schools on

the changes in the educational environment following the

introduction of new curricula. By measuring the environ-

ment appropriate interventions can be made to create a

more positive educational environment for all students.
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