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Abstract—
Background: The students’ perception of the learning environment is important for proper learning to take place. Students’
reflection in this regard is also crucial in the accreditation process. Sudan has witnessed huge expansion in higher education
which resulted in many challenges facing the educational environment. This study aimed to assess the medical students’
perception of the learning environment at a Sudanese University, October 2019.
Methods and material: The study was descriptive cross-sectional. Medical students from 2nd to 5th class were chosen
proportionately, using systematic random technique. Calculated sample size was 330. Data was collected using selfadministered modified Dundee Ready Educational Environment Measure. 17 questions with total mean score of 68 involved
assessment of five domains of the educational environment namely, Students’ perception of learning (SPL), Students̛
perception of teachers (SPT), Students’ academic self perception (SAS), Students’ perception of the atmosphere (SPA) and
social self-perception (SSS). Data was analyzed using SPSS version 23.
Results: 315 students participated in the study with 95% response rate. Males were almost as twice as females. The total
mean score was 37.8 out of 68 that means more positive than negative. 2 out of 3 SPL, 2 out of 5 SPA items, and one out of 3
SSS items were identified as problem areas. In total, 5 out of 17 items were identified as problematic. There was no
statistically significant difference between males and females regarding the sub-groups (P >0.05). As regarding the
association between students’ perception of the learning environment and academic achievement and class level; has shown
significance only for the later with P values < 0.05 mainly between 5 th and 3rd year.
Conclusion: Medical students’ perception of the learning environment at a Sudanese university was positive more than
negative. Some items of the learning environment were in need of improvement. There was significant ascending difference
between some of the classes in relation to perception of the learning environment.
Recommendations: Adjustment of the learning environment and continuous evaluation of students’ perception.
Keywords: Medical, students, perception, learning, environment.

I.

INTRODUCTION

The learning environment is the physical, social, and psychological context in which students learn. A supportive learning
environment contributes to student well-being and enhances student empathy, professionalism, and academic success, whereas
an unsupportive learning environment may lead to burnout, exhaustion, and distrust. Student’s perceptions of the medical
school learning environment may change over time and be associated with student's year of training and may differ
significantly depending on the student's gender or ethnicity. (1)
Medical education in Sudan started long ago. In 1924, the first medical school in the Sudan, Kitchener School of Medicine
(KSM) was founded.(2) Training of paramedical staff started shortly before establishment of KSM with startup of school of
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medical assistants in 1918 and another school of modern midwifery in 1921. (3) Juba university medical school was established
in 1977 and Gezira university medical school in 1978. In the 1990s, there was a huge expansion in higher education,
particularly in colleges of medicine, with more than 30 being established. (4) Currently, Sudan has more than 60 colleges of
medicine.(5) The intake of students to medical schools had increased from 300 to 1500 in one year 1991. Around 2009 more
than 2500 students were admitted.(6) This expansion was accompanied by shortage in qualified staff and basic infrastructure. (4)
The students’ perception of the learning environment has been assessed globally, regionally and to some extent locally.
The Dundee Ready Education Environment Measure (DREEM) questionnaire was found to be an important instrument for
measuring students’ opinions on the educational climate in Turkey. It was administered to undergraduate students from 11
different medical faculties all over Turkey and the scores were compared and positive scores with some questionable areas
were found.(7)
Studies have also been done in the region. A study was conducted to investigate students’ perception of the educational climate
in a medical school in Dammam, Kingdom of Saudi Arabia. The result concluded that perception of medical students about the
educational climate was more positive than negative and highlighted the importance of addressing the weak areas and
addressing the issues raised by students.(8)
Another study was conducted in Basra (Iraq) to evaluate the educational environment. All results in every parameter of the
educational environment inventory, whether total mean score or the five subscales, showed presence of low values probably
related to the traditional system of teaching which needed consideration and solutions. (9) In Sudan, some studies have been
done for example: evaluation of the students’ perception of the learning environment of the faculty of medicine at Gezira
university (Sudan) which revealed differences in perception related to year of study and academic performance.(10) With the
explosion of higher education more studies are needed in Sudan to explore the needs of medical colleges and try to meet them
as a step forward to attain accreditation.
The 1990s era had witnessed an explosion in medical education, as a result of which 25 new medical schools were
established. Most of these are in Khartoum state. (11) Since then more and more medical colleges are being established. This
explosion was associated with various problems such as an increased student intake without adequate resources for support.
Due to the improper planning, the medical educational system suffered major impedance. (2) This together with the
accreditation process through which medical colleges must pass, makes assessment of the learning environment an urgent
and important issue. Being chartered, licensed and/or accredited by the appropriate Sudanese higher education-related
organization is the most important step in ranking universities in Sudan. (12) Assessment of the students’ perception of the
learning environment plays important role.
Students’ perception of the learning environment has great effects on their responses to learning processes. Even changing
the physical structure of a classroom is one way to alter the environment of a classroom and influence students’ perception. (7)
Understanding the changes in perceptions of the learning environment related to student characteristics and year of training
could inform interventions that facilitate positive experiences in undergraduate medical education. (1) The Sudan Medical
Council and the Ministry of Higher Education; the two regulatory bodies of medical education, have recognized the problems
and constraints and the need for improvement in the quality of medical education in the country. They have developed
standards and programs and they recommended feedback from stakeholders, students and trainers. (2)
The medical schools in Khartoum state are looking forward to be accredited. Ensuring a learning environment, which is
comfortable, clean and safe for students is a very important step in the accreditation process. (13)
This study aimed to explore undergraduate learners’ perception of the learning environment of a faculty of medicine of a
Sudanese university in Khartoum in 2019. This was done through the following specific objectives which intended to:


Evaluate the learners’ perception of learning, teachers and academic self perception.



Identify the learners’ perception of the atmosphere and social self perception.



Assess the association between the score of the learner’s perception of the learning environment and (the gender, Grade
Point Average (GPA), and year of training).
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MATERIALS AND METHODS

Study design:

Descriptive cross sectional study.
2.2

Study area

The current study was done at the faculty of medicine at a Sudanese university, mainly to aid improvement in the way for
accreditation.
The university is located in the urban setting of the metropolis of Khartoum. It offers courses and programs leading to
officially recognized higher education degrees such as pre-bachelor degrees (i.e. certificates, diplomas, and associate or
foundation degrees), bachelor degrees, master degrees, doctorate degrees in several areas of study. The faculty of medicine
was established in the year 2000. The curriculum is innovative, problem based and integrated. Now after 20 years of its
establishment, the faculty of medicine has expressed the need for assessment of perception of the medical students of the
learning environment as a crucial step in improvement and hence, accreditation.
2.3

Study population

Officially registered medical students of the 2nd - 5th class in the study area. Students get exposed to patients starting at the 2nd
year. Their total number was 1144 student.
2.4

Sampling

A calculated sample of 330 students was taken proportionately from each batch by systematic random sampling technique.
2.5

Data collection methods and tools

The data was collected by self-administered questionnaire (modified DREEM i.e. the shortened DREEM). It is composed of
17 questions inquiring about the variables at the physical, social and psychological domains of the learning environment. The
questionnaire was pretested for ambiguity and readability with a convenience sample. The questionnaire took about ten
minutes to be completed. After this pretest the questions were adjusted to be clear and understandable.
Data collectors were well trained, a field supervisor was recruited, and in-office check was done immediately after receiving
the data to ensure accuracy, correctness, completeness, and relevance.
2.6

Study variables

2.6.1

The independent variables

-Socio-demographic characteristics (age, gender, academic class, nationality, and last GPA).
2.6.2

The dependent variables fell within five domains




Perception of learning, SPL (teaching).
Perception of teachers, SPT (concentration on the patients, preparedness…etc).



Academic self perception, SAS (relevance to future career, problem solving skills…etc).

 Perception of the atmosphere, SPA (social interaction, motivation, enjoyment….etc).
 Social self perception, SSS (support, social life and accommodation).
2.7

Data management

Data was analyzed using the Social Package for Social Science (SPSS). First descriptive statistics then bi-variate analysis (Ttest for numerical data) and ANOVA to test for the associations between students’ satisfaction compared to their college year
in the university. 95% confidence level was used and P value<0.05 was taken as significant. Mean and standard deviation of
total DREEM score and five subscales were reported.
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TABLE 1
AN ADAPTED APPROXIMATE GUIDE TO INTERPRET, THE DREEM TOTAL AND INDIVIDUAL SCORES ADAPTED
FROM (S. MCALEER AND S. ROFF, 2001).
Total score
0-17
18-34
35-51
52-68
Individual item(mean score)
<2
2-3
≥3.5
Subscales
SPL
0-3
4-6
7-9
10-12
SAS
0-3
4-6
7-9
10-12
SSS
0-3
4-6
7-9
10-12
SPT
0-3
4-6
7-9
10-12
SPA
0-5
6-10
11-15
16-20
2.8

Interpretation
Very poor
Significant problem
More positive than negative
Excellent
Interpretation
Problem areas
Could be enhanced
Real positive points
Interpretation
Very poor
Negatively viewed teaching
A more positive perception
Teaching highly regarded
Feelings of total failure
Many negative aspects
Feeling more on the positive side
Confident
Miserable
Not a nice place
Not too bad
Very good socially
Very poor
Negatively viewed teaching
A more positive perception
Teaching highly regarded
Very poor environment
Many issues need changing
A more positive attitude
A good overall feeling

Ethical considerations

Ethical approval was obtained from the ethical review board of the Education Development Center (Sudan Medical
Specialization Board). Permission from the university administration was taken and consent was obtained from the
participants. Approval to use the shortened DREEM was obtained from the inventor. The questionnaire was anonymous. The
data was kept confidential. No information that point to the identity of the participants was disclosed.

III.

RESULTS

This study was conducted to identify undergraduate learners’ perception of the learning environment of the faculty of
medicine in a Sudanese university. The response rate was 95%
3.1

Alpha Coefficient reliability
Reliability Statistics
Cronbach's Alpha

Number of Items

0.838

17
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Cronbach's Alpha indicated that the data collection tool was reliable and with deleting any item it became smaller which
indicated that all the items in the questionnaire were adding to the reliability.

TABLE 2
BASIC DEMOGRAPHIC STATISTICS OF RESPONDENTS TO THE STUDY OF MEDICAL STUDENTS’ PERCEPTION OF
THE LEARNING ENVIRONMENT 2019
Characteristics
Gender
Male
Female
Missing
Total
Age group
20 and less
More than 20
Missing
Total
Nationality
Sudanese
Other
Total
Year in school
Second
Third
Fourth
Fifth
Total
Grade score
3.5-4
3-<3.5
2.5-<3
2.0-<2.5
<2
Missing
Total
3.2

Frequency

(%)

191
122
2
315

60.6
38.8
0.6
100.0

143
169
3
315

45.4
53.6
1
100.0

296
19
315

94.0
6.0
100.0

72
82
75
86
315

22.9
26.0
23.8
27.3
100.0

40
125
95
36
8
11
315

12.7
39.7
30.2
11.4
2.5
3.5
100.0

The Overall and Subscales Results

The mean of overall scores was 37.8 out of 68 that are more positive than negative. The mean SPL score was 5.97; mean
SPT score, 7.40; mean SAS score, 7.03; mean SPA score, 10.87; and mean SSS score, 6.55.
According to the interpretation criteria in the adapted Roff’s guideline, 2 out of 3 SPL, 2 out of 5 SPA items, and one out of 3
SSS items were identified as problem areas. In total, 5 out of 17 items were identified as problematic (Table 3).

TABLE 3
TOTAL AND SUBSCALE RESULTS OF M DREEM SURVEY OF MEDICAL STUDENTS’ PERCEPTION OF THE
LEARNING ENVIRONMENT 2019
Subscales of mDREEM (number of items)
Min Max Mean
SD
Number of problematic items
SPL (3)
0
12
5.97
2.647
2
SPT (3)
0
12
7.40
2.381
0
SAS (3)
0
12
7.03
2.307
0
SPA (5)
0
20
10.87
3.963
2
SSS (3)
0
12
6.55
2.402
1
Total 17 items
37.83
10.271
5
All responses were acquired using Likert scale (0–4).
m DREEM: modified Dundee Ready Educational Environment Measure.
SD: standard deviation.
SPL: students’ perceptions of learning; SPT: students’ perceptions of teachers; SAS: students’ academic self-perceptions;
SPA: students’ perceptions of atmosphere; SSS: students’ social self-perceptions.
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TABLE 4
THE MEAN ITEM SCORES OF MEDICAL STUDENTS’ PERCEPTION OF THE LEARNING ENVIRONMENT 2019
Item

Mean score

Student Perception of Learning (SPL):
The teaching is well focused

2.10

The teaching helps to develop my confidence

1.98

The teaching time is put to good use

1.89

Student Perception of Teachers (SPT):
The teachers concentrate on the patient’s needs during consultations

2.50

The teachers give clear examples

2.52

The teachers are well prepared for their teaching sessions

2.38

Student Academic Self-Perception (SAS):
Last year’s work has been a good preparation for this year’s work

2.09

My problem solving skills are being well developed

2.33

Much of what I have to learn seems relevant to a career in healthcare

2.61

Student Perception of Atmosphere (SPA):
There are opportunities for me to develop proper interaction with others

2.49

I feel comfortable in class socially

2.53

The enjoyment outweighs the stress of the program

1.87

The atmosphere motivates me as a learner

1.73

I feel able to ask the questions I want

2.26

Student Social Self-Perception (SSS):
There is a good support system for students who get stressed

1.08

My social life is good

2.68

My accommodation is pleasant

2.81

(Items with values under 2 are in bold).
3.3

Subgroup Analysis

TABLE 5
m DREEM MEAN SCORE ACCORDING TO GENDER AMONG MEDICAL STUDENTS 2019
Subscales

Male mean(SD)

Female mean(SD)

𝑡

𝑝 value

SPL

5.88 (2.92)

6.04(2.43)

.519

0.604

SPT

7.32(2.51)

7.48(2.26)

.592

0.554

SAS

6.83(2.39)

7.17(2.26)

1.289

0.198

SPA

10.99(3.97)

10.85(3.95)

-.302

0.763

SSS

6.75(2.49)

6.43(2.35)

-1.144

0.254

There was no statistically significant difference between males and females regarding the sub-groups.
m DREEM: modified Dundee Ready Educational Environment Measure.
Statistics are expressed as mean (standard deviation SD). P < 0.05 considered significant
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TABLE 6
ASSOCIATION BETWEEN PERCEPTION OF LEARNING ENVIRONMENT SUBSCALES AND ACADEMIC
ACHIEVEMENT AMONG MEDICAL STUDENTS 2019
Grade scores of the previous semester (academic achievement)
Subscales

Low score
<2.5

Middle score
2.5 -<3.5

High score
>3.5

Total

P-value

SPL

5.7(2.874)

5.94(2.64)

6.25(2.73)

5.94(2.68)

0.648

SPT

6.98(2.454)

7.40(2.39)

8.03(2.24)

7.42(2.39)

0.129

SAS

7.07(2.546)

6.90(2.30)

7.50(2.15)

7.01(2.32)

0.323

SPA

10.05(4.38)

10.84(3.89)

12.00(3.81)

10.88(3.97)

0.076

SSS

6.2(2.97)

6.59(2.30)

6.73(2.35)

6.55(2.41)

0.555

Total DREEM Score

5.7(2.87)

5.94(2.64)

6.25(2.73)

5.94(2.68)

0.130

There was no statistically significant association between perception of the learning environment and academic achievement
(P-values >0.05).

TABLE 7
m DREEM SCORE ACCORDING TO YEARS IN COLLEGE AMONG MEDICAL STUDENTS 2019
College years
Subscales

Second year
Mean(SD)

Third year
Mean(SD)

Fourth year
Mean(SD)

Fifth year
Mean(SD)

TOTAL
Mean(SD)

SPL

6.19(2.66)

5.27(2.91)

5.61(2.51)

6.76(2.27)

5.97(2.65)

SPT

7.35(2.20)

6.98(2.54)

7.04(2.41)

8.17(2.19)

7.40(2.38)

SAS

7.10(1.92)

6.62(2.60)

6.64(2.38)

7.71(2.11)

7.03(2.31)

SPA

11.82(3.43)

10.00(3.95)

10.29(4.27)

11.42(3.92)

10.87(3.96)

SSS

6.96(2.51)
6.65(2.23)
6.13(2.43)
6.49(2.41)
m DREEM: modified Dundee Ready Educational Environment Measure.
Statistics are expressed as mean (standard deviation).

6.55(2.40)

TABLE 8
DIFFERENCE BETWEEN THE SUBGROUPS MEANS AMONG MEDICAL STUDENTS 2019

t
Perception of Learning
.519
(SPL)
Perception of Teachers
.592
(SPT)
Academic Self-Perception
1.289
(SAS)
Perception of Atmosphere
-.302
(SPA)
Social Self-Perception
-1.144
(SSS)

Independent Samples Test
t-test for Equality of Means
95% Confidence Interval of the
Sig. (2Mean
Std. Error
Difference
tailed)
Difference
Difference
Lower
Upper
.604

.165

.317

-.460

.790

.554

.162

.274

-.377

.701

.198

.345

.268

-.182

.872

.763

-.138

.459

-1.041

.764

.254

-.320

.279

-.869

.230

No statistically significant differences between the means in each subgroup area.
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TABLE 9
ANOVA ANALYSIS OF STUDENTS’ SATISFACTION COMPARED TO THEIR COLLEGE YEAR
Details

F

Pvalue

Note

Perception of Learning
The difference is mostly clear between fifth year students compared to third year
5.282 0.001
(SPL)
students. As students progress their satisfaction most probably increases.
Perception of Teachers
The difference is mostly clear between fifth year students compared to third year
4.641 0.003
(SPT)
students. As students progress their satisfaction most probably increases.
Academic SelfPerception (SAS)

4.199 0.006

The difference is mostly clear between fifth year students compared to third year
students. As students progress their satisfaction most probably increases.

Perception of
Atmosphere (SPA)

3.878 0.010

The difference is mostly clear between second year students compared to third year
students. There seems to be no clear trend across the college years.

Social Self-Perception
1.523 0.208 No statistically significant difference.
(SSS)
The significant differences were found between 5th and 3rd years

IV.

DISCUSSION

This study was conducted to assess the undergraduate medical students’ perceptions of the learning environment at a
Sudanese university in 2019. 315 self-administered questionnaires (m DREEM) were analyzed.
Almost two thirds (60.6%) of the participants were males. This result may be due to the fact that stratification by gender was
not done at the sampling phase, however this point was paid attention to during data analysis and gender was not a
statistically significant factor in perception of the learning environment. Some of the studies had done locally found
dominance of females in the Sudanese medical schools. In the study done by Awad Mohamed Ahmed, it was argued that; the
majority of students in the medical schools in Sudan are females (more than 60%) and he discussed how this can affect the
medical profession in the future. (4) Another study mentioned that the higher education revolution in Sudan has opened the
door for more females to engage in higher education institutions. (14) A study conducted in Egypt also found two thirds of the
participants as females.(15) The reverse of this gender proportion was found in a study conducted in Riyadh Saudi Arabia,
where more than two thirds of the students were males. (16)
The mean of overall scores was 37.8 out of 68 that is more positive than negative. This is an encouraging result regarding
accreditation. Most of the studies found similar result, the students’ perception of the learning environment being more
positive than negative overall, in a study conducted in Spain, where podiatric medical students declared that in general the
educational environment was more positive than negative in their school, according to the DREEM questionnaire. However,
although the results were on the whole good, some areas need to be revised to make improvements. (17) In a medical college in
Mumbai (India), the students reported an overall positive perception of the medical educational environment. Problem areas
including the research priorities were identified and this has led to preparation of an action plan to improve the situation. (18)
In a study conducted in Malaysia, the medical students positively perceived their learning environment. Some low-scoring
areas of the learning environment were also identified, which required improvement. (19) DREEM was used to assess students’
perception of the learning environment at Habib medical school in Uganda and the mean overall score was also more positive
than negative.(20)
Regarding the subscale results 5 out of the 17 subscales were problematic and were in need for improvement. This pointed
out the specific needy areas in order to concentrate the efforts and resources towards the improvement of these areas. The
areas needing improvement were found within: students’ perceptions of learning, students’ perceptions of the atmosphere,
and students’ social self-perceptions. The exact items included teaching aid to develop students’ confidence, teaching timemanagement, enjoyment, motivation and stress management mechanisms. The above mentioned studies from Spain (17), India
(18)
and Malaysia also highlighted needy areas that needed improvement and in India an actual action plan yielded from the
study done.
This result also coincides with the remarks from local studies: Ahmed Hassan Fahal highlighted in a study, some of the
weaknesses facing medical education in Sudan and which may have affected the learning environment of medical schools.
He gave examples such as problems of limited number of qualified trainers, the admission policies and the budget. (2) Awad
Mohamed Ahmed had also given some reasons for constraints in the medical learning environment such as issues related to
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teaching and others related to the teachers.(4) Yasin Abdalla Eltayeb Elhadary related issues of the learning in Sudanese
universities to the huge expansion in higher education. (14) So the weaknesses in the subscale areas may be attributed to the
rapid expansion in higher education which makes the concentration focused on the teaching process without paying attention
to the above mentioned important issues from the students’ stand point.
Further subgroup analysis did not reveal statistically significant results between males and females as regarding perception of
the learning environment in its five domains (P values > 0.05), as mentioned earlier. This absence of differences with regard
to gender may be due to the fact that the needy areas raised are of equal importance to both sexes. The study done at Victoria
University, Melbourne, Australia agreed with this argument, actually the results from that study were quite interesting, no
statistically significant difference was demonstrated between genders for the total DREEM score or subscale scores
(p > 0.13). The effect size was d = 0.04. However, statistically significant differences were noted at the item level for
gender,(21) this may be due to different issues raised in that study and further analysis of the data down to the item level.
There was no statistically significant association between perception of the learning environment and grade point average
(GPA) which reflects academic achievement. This may be due to the fact that most of the students were having average
GPAs which was reflected in the absence of extreme variations in perception of the learning environment when comparison
was done from this view. This result agreed with a result from a study conducted in Malaysia, which concluded that, no
relationship between the students’ perception of the academic environment and their academic performance was found, pvalue was >0.05.(19)
Analysis of students’ satisfaction compared to their year in college revealed that the significant differences were found
between 5th and 3rd years. This result also revealed growth through the years as regarding perception of the learning
environment. This may be due to the fact that students get used to the campus in which they learn. This contradicts the
Spanish study, which did not find any association with regard to students’ academic level, this may be attributed to
differences in context.(17)

V.

LIMITATIONS OF THE STUDY



Single center study: Although it’s a diagnostic study for the sake of shedding light upon the strengthen to augment them
and the weaknesses to amend them. Despite this, a multicenter study would provide more information and enable intercenter comparison.



Using the modified DREEM: many people are familiar with the original DREEM especially the total score as it has been
used since a long time ago. More concentration is needed to the interpretation of the modified DREEM.

VI.

CONCLUSION

Undergraduate medical students’ perception of the learning environment at a Sudanese university was positive more than
negative. There were some areas in need for improvement. There was no significant gender difference of perception at
subscale level. Differences in academic achievement were not significantly associated with differences in perception of the
learning environment. The most significant difference in perception of the learning environment was between fifth and third
year with probable growth across the academic years.

VII.

RECOMMENDATIONS



The administration of the university to consider amendment of the needy areas.



The students to work in collaboration with the administration to improve the learning environment.



Further research is needed including qualitative data to study the learning environment problems in more depth.



Studies including more than one center were recommended to facilitate comparison.
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