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ABSTRACT: Objectives: The College of Medicine at Gulf Medical University (GMU), Ajman, United Arab Emirates,
was subjected to a curricular reform, which shifted the institution from a traditional curriculum to a hybrid, student-
centred, integrated curriculum. There are no previous studies analysing the consequences of such a curricular
modification on the educational environment (EE). Therefore, this study aimed to analyse the EE of a pioneer cohort
of the innovative curriculum over their five-year course of study. Methods: This prospective longitudinal study was
conducted between September 2009 and September 2013 at the College of Medicine. The Dundee Ready Education
Environment Measure questionnaire was completed by a pioneer cohort of students at the start of each academic
session for five consecutive years. The mean overall, subscale and individual statement scores were evaluated using the
Kruskal-Wallis and Wilcoxon-rank sum tests. Results: A total of 178 responses were collected (response rate: 90.4%).
The mean overall score throughout the five years of study was 130/200. A significant difference in the scores (P <0.05)
was observed as the students proceeded through the course. The overall and subscale scores were significantly higher
in the first and final years of study. Analysis of the statements recognised the medical knowledge of the teachers” and
students’ awareness of empathy and social interactions as persistent strengths of the college over the entire course
of study. A curricular overload, a want for support systems for stressed students, students’ waning interest levels
and assessment strategies emerged as areas that warranted further attention. Conclusion: The pioneer cohort of the
new curriculum rated their EE as positive throughout their five years of study at GMU. An examination of individual
statements revealed the programme’s strengths and areas for improvement for the institution.

Keywords: Curriculum; Environment; Longitudinal Study; Medical Students; Perception; Undergraduate Medical
Education; United Arab Emirates.
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ADVANCES IN KNOWLEDGE
The pioneer cohort of students perceived a sustained positive EE in the new organ-system-based integrated curriculum over their entire
course of study.

- A curricular overload, a want for a support system for stressed students, students’ waning interest levels and assessment strategies
emerged as persistent areas that warrant further development.

APPLICATION TO PATIENT CARE
- Students are major stakeholders in a medical curriculum and their experiences in the EE can influence their learning outcomes.
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A Five Year Longitudinal Study of the Educational Environment in a Newly Integrated Medical Curriculum

- As the EE is deeply influenced by the curriculum, students’ perceptions of their EE can provide indispensable input for designing better

curricular strategies to maximise learning

- Enhanced learning outcomes and improved curricular designs will eventually have bearing on the achievements, satisfaction and

success of future doctors.

- Learning and teaching approaches can be developed that foster problem-solving skills in future physicians for the benefit of the

communities they will serve.

HE EDUCATIONAL ENVIRONMENT (EE) OF ANY

institution influences the scholastic experiences

of the students.” Favourable educational out-
comes are strongly shaped by an encouraging EE. As
“any new curriculum cannot be sensibly separated
from its learning milieu, with the introduction of a
new curriculum creating repercussions in the learning
milieu, and these repercussions, in turn, affecting the
new curriculum and moderating its impact,” the active
curriculum of any institution has a primary influence
on its EE.!

Students’ perceptions of EEs have been measured
through the Dundee Ready Education Environment
Measure (DREEM) questionnaire.>> DREEM has been
used to give institutional feedback, assess new or changed
curricula, compare different medical schools’ EEs and
evaluate multiple teaching sites’ EE differences.®*?
Students’ expectations of EEs at the start of the
first year have also been compared with their actual
experiences.” Although studies have compared the
perceptions of students at two given points in time, no
studies have scrutinised the long-term consequences
of curricular reform on EE.**"1¢

The Bachelor of Medicine Bachelor of Surgery
(MBBS) programme at the College of Medicine (CoM)
at Gulf Medical University (GMU), Ajman, United
Arab Emirates, is a five-year programme followed by
a one-year internship. The CoM reformed its curriculum
from a discipline-based model to a student-centred,
modular, integrated curriculum. In the English-medium
programme, the new curriculum is divided into three
phases. Phase one consists of one year and introduces
the basics of medical science. Phase two is two years and
includes studying the organ systems in an integrated
manner. Phase three is two years and consists of clinical
clerkship training. During the course of this study, the
final year of the clinical clerkship training took place in
a tertiary hospital which was not part of the principal
teaching hospital.

As curriculum is a partial determinant of an
institution’s EE, any curricular reform will potentially
transform an institution’s EE.! However, the long-term
effects of GMU’s curricular change on EE has not been
previously assessed. The EE at GMU, therefore, both
prior and subsequent to the curricular change, was
analysed."? This study aimed to analyse the EE of the
pioneer/first cohort involved in the revised curriculum
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over their entire course of study and investigate any
gender or ethnic differences as they relate to students’
perceptions. The longitudinal evaluation of the EE
assessed the impact of the new curriculum as it matured
and determined whether changes were occurring in
the correct direction. Moreover, the utilisation of a
standardised tool, the DREEM questionnaire, for the
same cohort over their entire curriculum captured
more comprehensive and evolving viewpoints, allev-
iating any personality differences arising due to the
diversity in different cohorts. Subsequently, the results
of this study may provide indispensable input for impr-
oving the curriculum to maximise student learning.

Methods

This prospective longitudinal study was conducted
between September 2009 and September 2013. The
DREEM questionnaire was used to determine the CoM’s
EE. This questionnaire has 50 statements which are
distributed among five subscales—students’ perceptions
of learning, students’ perceptions of teachers, students’
academic self-perceptions, students’ perceptions of
atmosphere and students' social self-perceptions. The
statements are scored on a five-point Likert scale
ranging from zero for ‘strongly disagree’ to four for
‘strongly agree’ with the maximum attainable score
of 200.” The DREEM questionnaire underwent pilot
testing and explanations were provided for some
statements for better understanding.

From the second year onwards, the DREEM
questionnaire was administered at the commencement
of each academic year for five consecutive years. The
questionnaires were distributed to a convenience
sample of students attending class on the days that
surveys were conducted every year. Any new entrants
to the course (i.e. transfer students from other univ-
ersities or those from a previous batch) were excluded
from the study. The research objectives were explained
and participants were instructed to answer the quest-
ionnaire based on their experiences in the previous
academic year. Regular contact with the programme’s
first cohort emphasising their contribution in resolving
issues with the new curriculum and apprising them
of publications involving them were strategic in
preventing survey fatigue.'
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Table 1: Mean characteristics and mean global Dundee Ready Education Environment Measure scores of the pioneer
cohort after a curricular change by year of study (N = 178)

Characteristic n (%)

First year Second year* Third year* Fourth year Fifth year All responses

(n=44) (n =40) (n=37) (n=35) (n=22) (n=178)
Gender
Male 17 (38.6) 16 (41) 12 (33.3) 12 (34.3) 9 (40.9) 66 (37.5)
Female 27 (61.4) 23 (59) 24 (66.7) 23 (65.7) 13 (59.1) 110 (62.5)
Mean age + SD in 19.98 + 2.0 2122 +21 2220 +25 22.85+2.28 23.18 + 1.05 21.70 £ 2.37
years
Mean global DREEM 13541 +22.13 123.33 + 22.58 130.3 + 21.61 126.11 £ 2096 13527 £ 1449  129.79 + 21.43
score + SD (% of (67.7) (61.7) (65.2) (63.1) (67.6) (64.9)
maximum score) AN J/ AN J/ AN /
P =0.02 P =0.09 P =0.06 P=0.02

Pvalue - - - - - 0.02

DREEM = Dundee Ready Education Environment Measure; SD = standard deviation. *One student did not indicate gender:

Statistical analysis was conducted using Statistical
Package for the Social Sciences (SPSS), Version 24 (IBM
Corp., Armonk, New York, USA). Means + standard
deviation in the overall, subscale and individual statement
scores between all five years were evaluated with
the Kruskal-Wallis test. If any significant variances
were observed, pairwise comparisons were used. The
Wilcoxon-rank sum and Kruskal-Wallis tests were
utilised to analyse gender and ethnic differences,
respectively. A P value of 0.05 was considered stat-
istically significant. For analysis, statements were
considered as either reflective of excellence, areas that
could be enhanced or areas of shortcoming if their mean
scores were >3, 2—3 or <2, respectively. The scores for
negative statements were reversed so as to facilitate
exact conclusions about the statements. High reversed
scores indicated that more students disagreed with the
statements.

Informed consent was obtained from all partic-
ipants and their confidentiality was assured. Ethical
approval was attained from the Institutional Ethics
Review Committee of GMU.

Results

A total of 178 responses were obtained during the five-
year course of study (overall response rate: 90.4%). The
response rates for the first to fifth year were 94%, 90%,
92.5%, 97% and 73%, respectively. Most respondents
were female (62.5%) and of multi-ethnic descent
[Tables 1 and 2]. The majority of students were of
Asian descent, from the Indian subcontinent (67.5%)
followed by Africans (20.8%) and Arabs (11.7%).

The Cronbach’s alpha coefficient was 0.93 which
suggests excellent internal consistency and reliability
of the DREEM questionnaire with the current sample.
Although the Alpha coefficient for the subscale “social

self-perceptions” was low, the other subscales indicated
satisfactory reliability, with perceptions of learning at
0.82, perceptions of teachers at 0.75, academic self-
perceptions at 0.75, perceptions of atmosphere at 0.81
and social self-perceptions at 0.63.

A significant pattern of difference in the overall
scores was observed as the students proceeded through
the entire course (P = 0.02). The mean overall scores
were significantly higher between the first and second
year and the fourth and final year of the study when
compared to the scores in the second and third years
and third and fourth years of study (P = 0.02 and 0.02
versus 0.09 and 0.06, respectively). No significant
differences were detected between the mean overall
scores between the second and third years and
between the third and fourth years [Table 1].

Significant differences were identified in the mean

)«

subscale scores of students’ “perceptions of teachers’,
“academic self-perceptions” and “perceptions of
atmosphere” for all responses. The mean subscale scores
of “perceptions of learning’, “perceptions of teachers”
and “academic self-perception” were statistically sign-
ificantly higher in the first year of study when compared
to the scores in the second year (P = 0.03, 0.006 and
0.007, respectively). Similarly, higher mean scores
were also observed for “perceptions of atmosphere” in
the final year as compared to the scores in the fourth
year (P = 0.007) [Table 2].

Among the five subscales, “academic self-per-
ception” had the highest mean score for all responses
and in all the years except in the final year. “Perceptions
of atmosphere” was the highest scoring subscale in
the final year. In all years, except the third year, and
for all responses, the “social self-perceptions” subscale
obtained the lowest mean scores. “Perceptions of
teachers” was recognised as the subscale with the
lowest scores in the third year [Table 2].
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Table 2: Mean Dundee Ready Education Environment Measure subscale scores of the pioneer cohort after a curricular change by year of study,
gender and ethnicity (N = 178)

DREEM Mean DREEM score + SD (% of maximum score)
subscale
* fiet

———— Year of study All P Gender P Ethnicity P

responses  value value value
score) One Two Three Four Five (n=178) Male Female Asian African Arab

(n=44) (n =40) (n=37) (n=35) (n=22 (n=66) (n=110) (n=81) (n=25) (n=14)
Students’ 3336 +521 30+7.1 3114+62 2994+629 3241+33 3135+603 0.60 318+707 3107+539 0.75 3143+589 3512+623 2843+46 0.007
perceptions (69.5) (62.5) (64.9) (62.4) (67.5) (65.3) (66.3) (64.7) (65.5) (73.2) (59.2)
of learning ~ 7
(48) P=003
Students’ 2998+508  2733+5 27514513 2789+536 2973+487 2843+518 0.02 2952+509 2782+518 0.08 2916+43 3148+503 25+595  0.002
perceptions (68.1) (62.1) (62.5) (63.4) (67.6) (64.6) (67.1) (63.2) (66.3) (71.5) (56.8)
of teachers \P _0 006/
(44) ’
Students’ 2241 +413 20+£4.22 2214+41 21314379 2159+335 2149+4.05 002 2206+412 2115+402 045 2162+41 2272+417 2014+271 0.23
academic (70) (62.5) (69.2) (66.6) (67.5) (67.2) (68.9) (66.1) (67.6) (71) (62.9)
self- N N 7
. P=0.007 P=0.005
perceptions
(32)
Students’ 3145+717 2953+652 3124+625 2989+566 3291+4.14 3085+626 0.047 3177+639 3032+62 0.33 3109+619 34.16+607 2907+455 0.06
perceptions (65.5) (61.5) (65.1) (62.3) (68.6) (64.3) (66.2) (63.2) (64.8) (71.2) (60.6)
of ~N N pd
P=0.03 P =0.007

atmosphere
(48)
Students’ 1821+4.66 1647+434 1827+365 1709+367 1864+365 1766+412 0.10 1868+389 1706+417 0.04 1833+367 1796+496 1679+458 0.54
social self- (65) (58.8) (65.3) (61) (66.6) (63.1) (66.7) (60.9) (65.5) (64.1)
perceptions \P -0 03/

(28)

DREEM = Dundee Ready Education Environment Measure; SD = standard deviation

The highest score was from statement 15: “The
students have good friends in this school” in the first
to fourth years and in the entire sample. However,
statement 2: “The teachers are knowledgeable” garnered
the highest scores in the final year. Students in the first
year, final year and throughout all five years perceived
that teaching emphasised factual learning too much as
statement 25 obtained the lowest score. In the second,
third and fourth years, the lowest scores were given
to statements 3, 14 and 17: “There is a good support
system (help) for students who get stressed’, “The
students are rarely bored in this course” and “Cheating
is a problem in this school’, respectively [Tables 3 and 4].

Statisticallysignificant differencesacrossall years
were observed for eight statements, of which many had
significantly higher scores in the first year compared
to the second year. The highest mean scores for all
but five statements were observed either in the first or
final years of study. Statements 10, 27, 46 and 47 had
their highest scores observed in the third year and the
highest scores for statement 49 were reported in the
second year [Tables 3 and 4].

The statements with mean scores above three,
representing areas of excellence in all years, were state-
ments 2, 15, 31 and 33: “The teachers are knowledge-
able’;, “The students have good friends in this school’,
“The students have learned a lot about empathy in
their profession” and “The students feel comfortable in
class socially’, respectively. The areas of shortcoming,
as highlighted by scores <2 over the five years, were
statements 3, 14, 17, 25 and 27: “There is a good support
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. “Two students did not indicate gender.

system (help) for students who get stressed’, “The
students are rarely bored in this course’, “Cheating is
a problem in this school’, “The teaching gives too much
importance to factual learning” and “The students are
able to memorise all they need’, respectively. The other
41 statements’ scores reflected areas that could be
enhanced [Tables 3 and 4].

No significant gender differences were observed
in the overall scores throughout the five years. Although
males reported more positive scores for “social self-
perceptions” (P = 0.04) in comparison to females across the
five years of study, no other significant gender differ-
ences in subscale scores were observed [Table 2]. Males
also gave significantly higher scores to ten statements
than females. However, female students did not perceive
that “The teachers are authoritarian” (statement 9)
compared to males, therefore this was scored higher
than the males (2.29 + 0.91 versus 1.95 + 1.01) [Table 5].

Significant ethnic differences (P <0.05) were det-
ected in overall scores, with students of African ethnicity
(141.44 + 22.56) generally giving higher scores than
Asian (131.63 + 20.11) or Arab students (119.43 + 18.02).
Similarly, the subscales “perceptions of learning” and
“perceptions of teachers” and 13 other statements also
revealed statistically significantly differences based on
ethnicity [Tables 2 and 5].

In general, students in the first and final years
showed more positive perceptions as they had two
(4%) and one (2%) statement with a mean score of <2,
and 11 (22%) and 12 (24%) statements with a mean
score of >3, respectively [Figure 1].

'58 students did not indicate their ethnicity.
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Table 3: Mean Dundee Ready Education Environment Measure statement scores of the pioneer cohort after a curricular change by year of study (N = 178)

Item DREEM subscale statement Mean DREEM score + SD P
2 Year one Yeartwo  Yearthree  Year four Year five ~ All responses value
(n=44) (n =40) (n=37) (n=35) (n=22) (n=178)
Students’ perceptions of learning
16 The teaching is sufficiently concerned to develop the student’s competence. 2.95 1&65 2,43/1 111 268+085 254+1.01 291+0.68 2.69 +0.9 0.13
P=0.02
20 The teaching is well focused. 291 t&56 2438/t O{S 2.81/t 070 2.54+085 2.82+073 2.69 +0.79 0.02
P =0.005 P=0.03
22 The teaching is sufficiently concerned to develop the students’ confidence. 30+ 0\48 2.63/1 0.87 273+0.77 266+084 282+059 277 +0.74 0.25
P =0.04
24 The teaching time is put to good use. 291 0\.71 2.38/t 113 262+086 226+1.09 25+0.96 2.55 £0.97 0.03
P=0.02
Students’ perceptions of teachers
2 The teachers are knowledgeable. 316+068 31+063 308+049 3.0%0.59 3.5+051 3.14 % 0.61 0.01
\P = 0.003/
6 The teachers are patient with the hospital patients. BIOEE (HS 2.5/1r (l\78 2.89/1 0.84 271+0.75 3.0+0.69 281+0.79  0.007
P =0.002 P =001
18 The teachers have good communication skills with hospital patients. 291+088 25+091 276+093 251+098 295+079 271+092  0.046
\P = 0.02/
29 The teachers are good at providing feedback to students. 22+098 1.83+1.24 219+1.02 234+106 273+0.99 221+1.09 0.04
Students’ academic self-perceptions
5 Learning strategies which worked for the students before continue to work for them now. ~ 2.52 + &9 1.93/1 114 224+098 243+092 25+0.96 231+1 0.053
P =0.007
10 The students are confident about passing this year. 302+079 26+093 338+072 289+08 282+091 295+0.86  0.002
~ RS 7N ~
P =0.04 P <0.001 P =0.006
26 The students’ work last year has been a good preparation for this year’s work. 307+0.7 268+0.83 3.05+074 2.89+076 245+101 2.87+0.81 0.01
\P = 0.02/ \P = 0402/
27 The students are able to memorise all they need. 2.09+105 170 t{09 2.231 113 1891096 2.1+0.96 2.0 + 1.06 0.19
P=0.04
Students’ perceptions of atmosphere
11 The atmosphere is relaxed during the hospital-ward teaching. 277+091 26+0.87 292+076 257 t&92 3.05/1 0.65 2.76+0.85 0.10
P =0.04
12 The timetable of this school is appropriate. 248 + Q)S 1483/1 115 224+114 186+126 205+129 211+1.18 0.07
P =0.008
17 *Cheating is a problem in this school. 198+130 21+126 205+125 163+1.14 232+1.09 199 +1.23 0.24
\P = 0.02/
36 The students are able to concentrate well. 266+108 225+1.06 257+084 251+092 264+066 252+095 0.19
\P = 0.03/
43 The atmosphere motivates the students as learners. 2.68 1&91 2.2/1 114 262+098 246+1.01 2.73+0.63 2.52+098 0.16
P =0.04
Students’ social self-perceptions
4 *The students are too tired to enjoy this course. 214+121 193 1{16 2.4;1 117 209+1.07 236+09 217 +1.13 0.29
P =0.04
14 The students are rarely bored in this course. 209+131 143+122 195+1.15 166+1.03 214+094 1.83+1.18 0.07
\1’ = 0.02/
15 The students have good friends in this school. 336+081 325+093 349 1&51 ?xl}i 0.73 341+059 333+0.75 0.35
P =0.04

DREEM = Dundee Reacly Education Environment Measure; SD = standard deviation.

“Indicates negative statements with reversed scores. Higher scores for these statements shows that more students disagreed with the statement.

Discussion

The role of curriculum is important to the EE because
curriculum changes are essentially changes in the EE.!
GMU's curricular reform emphasises a student-centred
approach that had an encouraging influence on the

studied EE as reflected in the significantly higher scores
of second year students in the integrated curriculum.'
The results of the current study indicated that this
effect was sustainable, with a positive EE maintained
over five years as the curriculum progressed.
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Table 4: Mean Dundee Ready Education Environment Measure subscale statement scores without statistical significance
of the pioneer cohort after a curricular change by year of study (N = 178)

Item DREEM subscale statement Mean DREEM score *+ SD
# Year one  Year two Year Year four  Year five All

(n =44) (n =40) three (n=35) (n=22) responses

(n=37) (n=178)

Students’ perceptions of learning
1 The students are encouraged to participate in class. 3.07+£0.7 278+095 297+093 291+0.85 323+069 297084
7 The teaching is often stimulating. 291+08 258+093 284+09 269+08 3+0.54 2.79 +0.83
13 The teaching is “student-centred”. 291+071 278+1 276+086 274+074 291+0.68 2.81+0.81
25 *The teaching gives too much importance to factual learning. 1.77+1.16 1.88+1.07 1.78+1.06 1.94+0.97 195+095 1.85+1.05
38 The students are clear about the learning objectives of the course. ~ 2.68 + 0.83  2.53 + 0.93 23+1 2.34+1.03 2.68+0.89 25+0.94
14 The teaching encourages the students to be active learners. 289+0.72 278+077 265+092 26+1.01 277+061 2.74+0.82
47 Long-term learning is given importance over short-term learning.  2.77 +0.94 2.65+0.86 2.86+0.75 257+0.88 25+0.86 2.69 +0.86
48 *The teaching is too “teacher-centred”. 259+09 225+113 214+1.08 214+097 232+1 2.3+1.03
Students’ perceptions of teachers
8 *The teachers ridicule the students. 2.86+1.09 265+095 276+0.8 26+1 25+1.1 270+ 1
9 *The teachers are authoritarian. 234+0.89 218+096 192+1.09 217+086 2.14+104 2.16+*096
32 The teachers provide constructive criticism. 275+£0.78 243+1.04 241+£107 257+078 273+0.83 257+091
37 The teachers give clear examples. 2.89+054 268+076 273+0.65 283+062 273+0.77 2.78+0.66

39 *The teachers get angry in class.
40 The teachers are well-prepared for their classes.
50 *The students irritate the teachers.

Students’ academic self-perceptions

21 The students feel they are being well-prepared for their profession. 2.66 + 0.83  2.38 + 0.9
3.05+0.89 3.05+0.64 2.95+0.88
289+0.75 2.8+0.82
311+£058 288+079 289+081 3.09+051 291+053 298+0.67

31 The students have learned a lot about empathy in their profession.
41 Students’ problem solving skills are being well developed here.
45 Much of what students have to learn seems relevant for a

career in medicine.
Students’ perceptions of atmosphere
23 The atmosphere is relaxed during lectures.

30 There are opportunities for the students to develop interpersonal skills.

2.66+1.08 238+1.03 216+£1.09 231+090 259+1.1
2.89+£0.69 288+072 262+072 2.63+0.84
232+1.1

2.7+0.93
2.68 £098 288+0.69 281+£078 291061 291+0.81

242 +1.05
232+1 2.71£0.79

2.23+1.14 2+1.03 22+099 255+1.22 224+1.09

251+09 243+092 277+0.81 2.53+0.88
30+042 3.09+068 3.02+0.73

2.89+£052 271+071 286+0.64 283+07

27+0.82 281+0.88 294+0.59 3.05+088 281+0.78

2.83 £0.79

33 The students feel comfortable in class socially. 3.0+0.86 313+046 3.03+05 291+078 323+043 3.04+0.65
34 The atmosphere is relaxed during seminars/tutorials 3.02+0.85 278+086 295+052 3.0+034 3.05+065 295+0.69
35 *The students find the experience (of studying here) disappointing. 2.3 +1.23 1.88+1.14 192+1.06 1.86+1.22 227+1.03 203+1.15
42 The enjoyment outweighs the stress of studying medicine. 23+1.23 218+1.24 241+1.09 229+1.02 264+105 233+1.14
49 The students’ feel able to ask the questions they want. 2.89+0.81 3.03+053 292+055 294+059 30+076 295+0.65
Students’ social self-perceptions

3 There is a good support system (help) for students who get stressed. ~ 2.14 + 1.11  1.75+1.3 1.59+1.21 174+095 209+1.19 1.85+1.17
19 The students’ social life is good. 298+1.02 278+11 305+103 291+092 3.14+0.83 296+ 1
28 The students seldom feel lonely. 259+13 258+1.15 265+101 257+095 273+099 261+1.1

46 The students’ accommodation is pleasant.

291+124 278+123 311+£094 297+092 277+092 292+1.08

DREEM = Dundee Ready Education Environment Measure; SD = standard deviation.
“Indicates negative statements with reversed scores. Higher scores for these statements shows that more students disagreed with the statement.

The EE is likely to be dynamic during the early
years of a curricular change. During this phase, the
educational climate needs to be closely monitored
to ensure that the new curriculum is being correctly
implemented and progressing in the correct direction.
Additionally, any new medical curriculum should
continue to be receptive to evolving trends in the
community, healthcare advances and innovative
teaching-learning practices; as a result, ongoing
curriculum renewal becomes an essential requirement.'®
The current findings, in fact, contribute to the evidence-
based renewal process of the current curriculum.
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The mean overall score over all five years (130/200)
was higher than that reported by most medical schools
in the Gulf Cooperation Council (GCC) countries, with
studies from Saudi Arabia reporting scores of 107/200,
102/200, 100/200, 97/200 and 90/200; a Yemeni study
reported a score of 100/200 and a study from Kuwait
reported scores of 109/200 and 106/200.>719-2
Although schools in Saudi Arabia and Kuwait have
similar student-centred curricula, the current EE was
observed to be more conducive to learning as reflected
by the higher overall score.”** The well-accepted,
student-centred nature of the studied curriculum,
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Table 5: Mean Dundee Ready Education Environment Measure significant subscale statement scores with gender and
ethnic differences of the pioneer cohort after a curricular change across all years of study (N = 178)

Mean DREEM score + SD

Item DREEM subscale statement
#

Gender P Ethnicity P

Male Female value Asian African Arab value
Students’ perceptions of learning
7 The teaching is often stimulating. 294+086 27+081 003 278+0.89 308+057 25+094 0.15
20 The teaching is well-focused. 273+0.83 266+0.77 049 279+0.61 296+079 20+096 <0.001
24 The teaching time is put to good use. 255+1.04 255+£095 094 26+£094 3.08+0.64 157+1.22 <0.001
25 *The teaching gives too much importance to factual learning.  1.71 £1.15 1.95+0.99 013 177+1.06 24+1.04 171%0.99 0.045
Students’ perceptions of teachers
2 The teachers are knowledgeable. 327+062 3.06+06 002 319+062 332+048 3.0+088 048
6 The teachers are patient with the hospital patients. 3.02+0.75 27+079 0.005 281+0.74 3.08+0.57 279+1.12 0.36
8 *The teachers ridicule the students. 2.82+096 2.62+1 025 2.88+084 276+101 20+13 0.04
9 *The teachers are authoritarian. 1.95+1.01 229+091 0.03 228+091 244+092 193+1.14 0.32
29 The teachers are good at providing feedback to students. 248 +1.03 205+11 001 206+114 276+1.01 1.86+1.03 0.02
32 The teachers provide constructive criticism. 267+0.87 251+095 037 257+084 30+087 221+098 0.02
37 The teachers give clear examples. 291+£0.65 269+066 002 283+£059 3.08+0.64 214£095 <0.001
40 The teachers are well-prepared for their classes. 2.79+0.81 266+078 025 278+0.67 296+0.89 207z+1 0.004
Students’ academic self-perceptions
31 The students have learned a lot about empathy in their profession. 3.2 +0.56  2.92+0.8 0.03 3.01+0.75 332+048 2641 0.04
45 Much of what students have to learn seems relevant fora 3.06 £0.58 2.94+0.72 035 3.04+0.62 316+047 271+047 0.03

career in medicine.
Students’ perceptions of atmosphere
11 The atmosphere is relaxed during the hospital-ward teaching. 2.82+091 273 +0.82 044 281+0.87 3.12+0.67 236+*1 0.03
30 There are opportunities for the students to develop 3.05+0.69 27+082 0006 275+0.81 308+057 279+08 023
interpersonal skills.

34 The atmosphere is relaxed during seminars/tutorials. 3+0.78 292+064 018 29+075 324+052 264+0.75 0.02
36 The students are able to concentrate well. 258+0.95 247+097 060 259+0.85 288+0.88 214+1.03 0.04
Students’ social self-perceptions
15 The students have good friends in this school. 347+ 0.66 325+0.79 0045 343+0.76 328+046 3.14+1.03 0.14
19 The students’ social life is good. 3.15+0.88 2.83+1.05 004 3.07+082 28+112 321+112 025
28 The students seldom feel lonely. 2.89+113 245+1.05 0003 283+099 244+116 236+1.15 0.13

DREEM = Dundee Readly Education Environmment Measure; SD = standard deviation.
*Indicates negative statements with reversed scores. Higher scores for these statements shows that more students disagreed with the statement.
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Figure 1: Mean individual Dundee Ready Education
Environment Measure item scores by year of study of
the pioneer cohort after a curricular change. Scores of
<2 indicate areas of shortcoming, scores of 2-3 indicate
areas that could be enhanced and scores of >3 indicate
areas of strength.

opens channels of communication with students with
regular emphasis on the theoretical underpinnings
of the change, the well-planned execution of the

change, the backing of all stakeholders, feelings of
faculty ownership, numerous faculty development
programmes and continuous evaluations and feedback
from students probably contributed to the positive,
persistent curricular change.?*

According to one interpretation of DREEM
scores, the EE of GMU over five years was “more
positive than negative” (overall score range: 101-150).%
Throughout the five years, learning was perceived to be
“more positive” (subscale score range: 25—36); teachers
were “moving in the right direction” (subscale score
range: 23-33); academic self-perception was “more
on the positive side” (subscale score range: 17—24); the
atmosphere was “more positive” (subscale score range:
25-36); and social self-perceptions were “not too bad”
(score range: 15-21). These results emphasise the
importance of consistency in maintaining a positive
EE in GMU over the entire course of study of the
revised programme’s pioneer cohort.

The highest subscale scores for “academic self-
perceptions” and “perceptions of atmosphere” indicated
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the high acceptance of the innovative curriculum
with its student-centred approach whereas the lowest
subscale scores in “social self-perceptions” in almost
all years indicated persistent areas of shortcoming.

The adeptness of the teachers, sensitisation of
students towards empathy, a camaraderie with friends
and social comfort levels in the classes were identified
as persistent areas of excellence with scores >3 while
an emphasis on factual learning, waning interest levels
of students, a propensity towards academic dishonesty,
the inability of students to memorise and a deficit of
support systems for stressed students were areas of
shortcoming (scores <2). Most of these shortcomings
have been recognised by other medical schools as
well and indicate common issues faced by medical
students globally.>->8152022 These results should aid
curricular reform committees in re-examining the
areas necessitating remedial interventions and allow
them to consolidate areas of excellence.

Frequent faculty development programmes and
familiarising teachers with the theoretical under-
pinnings of the new curriculum may have resulted in
positive perceptions of the faculty. Continuing these
programmes for new faculty members will prevent any
future impediment to curricular progress.”® However,
the emphasis on factual learning, students’ diminishing
interest levels and students’ difficulty in memorising
facts indicate a curricular overload and intensive
efforts should be advocated to address these issues.
Many studies have reported high levels of stress
among medical students in all types of curricular
programmes and the lack of strategies for handling
this.® Although endeavours have been made to offer
a support system for stressed students in the form of
academic preceptors and easier accessibility to clinical
psychologists at GMU, these efforts have not been
adequate. It is recommended that stress management
techniques be introduced in formal training sessions
from the first year to encourage stress resilience and
self-care among the students.” The predicament of
academic dishonesty can be addressed by reviewing the
assessment strategies and establishing an institutional
culture of integrity.**

The DREEM scores indicated that students in
the first and final year have significantly more positive
perceptions of the EE. The positive perceptions in the
first year may be due to initial enchantment with the
novel curriculum and not a deterioration in the EE as no
significant differences in the scores were observed with
the subsequent two cohorts.?? Moreover, a consistent
deterioration in medical students’ perceptions of their
EE as they proceed through a course of study, especially
in hybrid delivery and problem-based learning curricula,
has been previously reported.* Positive perceptions in
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the final year may be due to more conducive learning
experiences in the tertiary hospital supervising
clinical training. Other studies have reported no such
differences in perceptions about EE between different
clinical training sites.!®!* These positive perceptions
will also be communicated to the academic leadership
with the aim of consolidating favourable learning
experiences in the future.

Although no significant gender differences were
observed for the overall scores, the subscale score of
“social self-perceptions” and individual statement
analysis indicated that males had generally more
positive perceptions of the GMU programme than
females. Other studies have also reported the more
critical attitude of females among students from
GCC countries.”” However, to the best of the author’s
knowledge, differences in perception of EE based on
ethnicity have not been reported elsewhere.

Although not exactly comparable to the current
study, evolutions around perceptions of EE over time
have been previously investigated.'"*"'® Edgren et al.
investigated their EEs of a Swedish school twice in a
two-year period and found that their high overall score
was maintained after two years of curricular reform.*
A similar study in Saudi Arabia observed a more
positive EE following quality improvements compared
to three years earlier.’® Another institution in Aruba
reassessed their EE after six months of curricular
change and recounted significant improvements in
their scores.'

The limitations of the current study are the
self-reported nature of the data and the inability to
generalise the results due to the involvement of just
one institution. These results, nevertheless, measure
the sustained impact of a curricular change on EE
for the first time in any medical school in the GCC
countries. Monitoring EE by evaluating perceptions in
the future will give more valuable input on the success
of the school’s curricular approaches. Qualitative in-
depth analysis of the highlighted problem areas might
also act as a delimiter in this study.

Conclusion

The long-term effects of a newly introduced integrated
curriculum on the EE of a medical school have been
investigated for the first time anywhere in the GCC
countries. The mean overall score for all responses
(130/200) showed that the curricular reform had a
sustained and encouraging influence on the EE at GMU
throughout the pioneer cohort’s course of study. The
overall and subscale scores were significantly higher
in the first and final years of the study. No significant
gender differences were noted in the overall scores.



Syed I. Shehnaz

The statement analyses recognised the knowledge of
the faculty, students’ awareness about empathy and
social interactions as persistent strengths of the school
over the entire course. A curricular overload, a want
of support systems for stressed students, students’
waning interest levels and assessment strategies
emerged as areas that warranted remedial attention.
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