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Introduction The educational climate profoundly shapes student learning. Following
Egypt’s 2017 medical education reform, little is known about the current learning
environment or its influence on student approaches. This study examined the
relationship between the educational climate and learning approaches among Egyptian

medical students.

Methods A cross-sectional study was conducted from December 2024 to March 2025
using convenience sampling across universities in Egypt’s seven regions. Students’
deep and surface learning approaches were measured with the Revised Two-Factor
Study Process Questionnaire (R-SPQ-2F), and perceptions of the educational climate
were assessed using the Educational Climate Inventory (ECI). Multiple linear regression

identified factors associated with students’ learning approaches.

Results A total of 1,752 students participated (mean age 20.9 years; 55.7% female).
Only 31.3% received study guidance, while 80.4% felt exams prioritize recall over
critical thinking, and 85.5% saw education as entirely memorization-based. Higher deep
learning scores were associated with receiving formal study guidance (B = 1.29, p <
.001), a perceived climate valuing the Centrality of Learning and Mutual Respect (B =
0.19, p <.001), and greater perceived Competitiveness and Stress (B = 0.12, p = .046).
In contrast, a perceived climate of Passive Memorization was associated with lower
deep learning (B =-0.21, p = .013). Higher surface learning scores were associated
with a perceived climate of Passive Learning and Memorization (B = 0.26, p < .001),
while a climate valuing Centrality of Learning and Mutual Respect was linked to lower

surface learning (B = -0.16, p <.001).

Conclusion A supportive educational climate that values meaningful learning is
associated with deeper learning approaches, whereas recall-driven environments

promote surface learning. Reducing memorization-focused assessments and



implementing guided learning may foster more effective learning approaches among

medical students.

Keywords Medical education - Learning approaches - Educational climate - Medical

students - Egypt

Introduction

Medical education is often characterized by the extensive study hours students must
dedicate to meet both the rigorous demands of medical school and the rapidly
expanding body of medical knowledge. In response to evolving educational needs,
medical curricula worldwide have shifted in recent years from traditional lecture-based
instruction toward integrated curricula and competency-based medical education
(CBME) [1]. This shift, recently implemented in Egypt as well [2], seeks to develop not
only what students know but, more importantly, their capacity to translate that
knowledge into practice. However, achieving the intended outcomes of integrated
curricula and competencies outlined in CBME depends largely on the quality and depth
of students’ learning processes, as different approaches to learning are shown to yield
markedly different outcomes [3].

In 1976, Marton and Saljo distinguished between two contrasting approaches to
learning: the deep and the surface approaches [4]. A deep approach reflects a learner’s
intention to understand new knowledge meaningfully by connecting ideas and building
coherent understanding. In contrast, a surface approach is characterized by rote
memorization and recall of information, often focused on passing examinations rather
than developing genuine understanding [5]. Numerous studies among medical students
have since associated deep learning with superior diagnostic reasoning and greater
knowledge retention [6, 7], whereas surface learning has been associated with poorer
academic outcomes and reduced ability to transfer foundational knowledge to real
clinical problem-solving contexts [6, 8]. Accordingly, this learning approach distinction is
particularly relevant in medical education where learning is cumulative, and a superficial
grasp of earlier material can undermine clinical reasoning and the development of long-

term competence [9, 10].
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Building on the deep—surface distinction, Biggs proposed the 3P model of
learning which conceptualizes learning as a dynamic and reciprocal interaction among
Presage, Process, and Product [11, 12]. In this framework, student characteristics and
contextual factors (presage) influence the approach students adopt (process), which in
turn shapes the quality of learning outcomes (product). Among these presage factors,
the educational climate has been shown to significantly influence how students
experience and respond to study demands, thereby shaping the learning approaches
they adopt [13].

The relationship between learning approaches and the perceived academic
environment was first empirically established by Ramsden and Entwistle [14], who
found a strong association between students’ perceptions of a heavy academic
workload and their adoption of a surface studying approach. Subsequent research in
medical education has consistently demonstrated similar patterns. For instance, in a
cross-sectional study among Norwegian medical students, perceiving an excessive
workload was significantly associated with higher surface approach scores [15]. In
contrast, a multicenter European study found that students’ perceptions of student-
centered teaching emphasizing long-term understanding positively predicted deep
learning approaches and negatively predicted surface approaches [16]. Moreover, the
study reported that integrated lecture-based curricula fostered deeper learning
compared to traditional formats. Consistent with these findings, a cross-sectional study
in Egypt comparing medical students enrolled in the newly implemented integrated
system with those in the traditional system found that the former reported significantly
higher perceptions of learning and greater learning motivation [17].

However, despite the recent adoption of CBME and integrated curricula in Egypt,
several challenges continue to shape the Egyptian medical education climate and may,
in turn, influence the learning approaches adopted by students [2]. Since the 2018
reform, both the number of medical schools and enrolled students have nearly doubled,
yet this expansion has not been matched by proportional growth in teaching hospitals or
faculty capacity, raising concerns about the quality of learning experiences provided
[18]. Despite this, research assessing the post-reform Egyptian medical education

climate is limited and has mostly utilized the Dundee Ready Education Environment
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Measure (DREEM) to evaluate students’ perceptions [17, 19, 20]. However, as Krupat
et al. argue, instruments such as the DREEM assess the learning environment broadly
but may overlook the specific dimensions of the educational climate that directly
influence learning approaches [21].

In response to this limitation, Krupat et al. developed the Educational Climate
Inventory (ECI) [21], an instrument designed to assess whether the learning
environment emphasizes mastery and collaboration or performance and competition,
drawing on Carol Dweck’s mastery versus performance orientation model [22]. Utilizing
this instrument alongside Biggs’ well-established Revised Two-Factor Study Process
Questionnaire (R-SPQ-2F) [23], which measures students’ surface and deep learning
approaches, may provide a theoretically grounded understanding of how the post-
reform Egyptian educational climate shapes students’ learning approaches. In this light,
this study aims to investigate the relationship between the perceived educational
climate and students’ approaches to learning within the context of Egypt’s recent
medical education reforms. Specifically, we first seek to describe the prevailing
educational climate and the learning approach profiles among medical students in
Egypt. Next, we aim to examine factors associated with learning approaches, including

the educational climate.

Methods
Study design and period

A descriptive cross-sectional study with an analytical component was conducted from
December 2024 to March 2025. This study followed the STROBE guidelines for

reporting observational studies [24].
Target population and settings

The study sample consisted of first to fifth year medical students from seven public

universities across Egypt. To minimize bias and ensure a proper representation of the
medical student population in Egypt, one university was included from each of Egypt’s
seven regional units [25] according to the availability of collaborators. The universities

included in the study, categorized by region, were: Alexandria University (Alexandria
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region), Cairo University (Greater Cairo region), Suez Canal University (Suez Canal
region), Mansoura University (Delta region), Minia University (North Upper Egypt
region), Assiut University (Central Upper Egypt region), and Sohag University (Southern
Upper Egypt region).

Sample size

The sample size was calculated using the samplingbook package [26] in R [27]. The R-
SPQ-2F yields scores ranging from 10 to 50 for each of the two main approaches. To
estimate the standard deviation, the range (40) was divided by 4, adhering to the range
rule of thumb, resulting in a standard deviation of 10. Considering a 95% confidence
level, a margin of error of 1, and a standard deviation of 10, a sample size of 385 was
calculated. Assuming a design effect of 4, the targeted sample size was 1,540. A total of
1,782 students completed the questionnaire; after data cleaning, the final analytic

sample was 1,752.
Sampling method and data collection approach

A convenience sampling approach was used in data collection. Students participated in
the study by answering the questionnaire online on the FormNX form hosting platform.
These forms were sent to official channels and groups on Telegram and other social
media platforms of the selected Egyptian medical schools. At least one author took
charge of collecting data from each university, disseminating the questionnaire in official
groups for all academic years, guaranteeing extensive reach, and making it accessible
to all students. Participants were able to answer the questions freely and anonymously.

They were also able to view their learning approaches scores after submitting the form.

Study questionnaire

The questionnaire collected sociodemographic data including age (in years), sex,
academic year, and residence. Participants were also asked whether they had received
formal guidance on how to study.

The R-SPQ-2F was used to measure students’ learning approaches [23]. The R-
SPQ-2F consists of 20 items rated on a 5-point Likert scale (1 = Never true of me to 5 =

Always true of me). The scale yields two main scores: Deep Approach and Surface
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Approach, each comprising 10 items. Each approach is further divided into two
subscales, Motive and Strategy, containing 5 items each. Higher scores on the Deep
Approach indicate a more intrinsic and meaningful engagement with learning, while
higher Surface Approach scores reflect a more rote, performance-focused learning
style. The scale has demonstrated acceptable internal consistency, with Cronbach’s
alpha values of 0.737 for the Deep Approach and 0.746 for the Surface Approach
among Saudi medical students [28].

Medical students’ perceptions of the educational climate were assessed using
the ECI [21]. The ECI consists of 20 items rated on a 4-point Likert scale (1 = Strongly
Agree to 4 = Strongly Disagree), with negatively worded items reverse-coded so that
higher scores consistently reflect a more mastery-oriented learning environment. The
scale is divided into three subscales: Centrality of Learning and Mutual Respect (10
items), Competitiveness and Stress (6 items), and Passive Learning and Memorization
(4 items). The ECI was developed based on Dweck’s framework of performance vs.
learning orientation [22] and has demonstrated strong internal consistency, with
Cronbach’s alpha values of 0.88, 0.80, and 0.71 for the three subscales respectively,

and 0.95 for the overall scale.

Statistical Analysis

Statistical analysis was performed using R [27]. Categorical data were presented as
frequencies and percentages, whereas continuous data were presented as means and
standard deviations (SD). Pearson’s correlation coefficients were calculated to examine
linear relationships between the R-SPQ-2F and ECI scores. Univariable and
multivariable linear regression models were used to identify factors associated with
deep and surface learning approach scores. Within these models, unstandardized
coefficients (B) and their 95% confidence intervals (Cl) were calculated. A p-value <

0.05 was considered statistically significant.

Results

Participant demographics
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A total of 1,752 medical students in Egypt were included in the study. The mean age of
participants was 20.9 years (SD = 1.8). The majority of students were female (55.7%),
resided in urban areas (75.3%), and were from the Central Upper Egypt region
university (22.8%). Only 31.3% of participants reported receiving formal guidance on

how to study. The demographic characteristics are detailed in Table 1.

Table 1. Demographic characteristics of medical students in Egypt (N = 1,752)

Variable Overall’
Age (years) 20.9 (1.8)
Academic year
1st year 334 (19.1%)
2nd year 366 (20.9%)
3rd year 284 (16.2%)
4th year 340 (19.4%)
5th year 428 (24.4%)
Sex
Female 976 (55.7%)
Male 776 (44.3%)
Residence
Urban (City) 1,319 (75.3%)
Rural (Countryside) 433 (24.7%)
Region
Central Upper Egypt 400 (22.8%)
Greater Cairo 360 (20.5%)
Alexandria 266 (15.2%)
Southern Upper Egypt 250 (14.3%)
Delta 225 (12.8%)
North Upper Egypt 160 (9.1%)
Suez Canal 91 (5.2%)
Received formal guidance on how to study
No 1,204 (68.7%)
Yes 548 (31.3%)

"Mean (SD); n (%)
Learning approaches and educational climate scores

As shown in Table 2, deep and surface approach scores were comparable, with mean
totals of 27.3 + 7.1 and 26.2 £ 7.3, respectively. The educational climate was perceived

as highly stressful (mean 18.5 £ 3.1; 77.1% of total score) and passive (mean 12.9 +



2.4; 80.6% of total score), whereas centrality of learning and mutual respect was lower
(mean 23.6 £ 6.8; 59.0% of total score). Pearson correlation analysis (Table 3) details
the associations observed between learning approaches and educational climate
measures. Notably, there was a significant positive correlation between the total deep
approach and total ECI (r = 0.25, p < 0.001) and a significant negative correlation
between the total surface approach and total ECI (r = -0.23, p < 0.001). Additionally, a
negative correlation was observed between deep and surface approaches (r = -0.29, p
<0.001).

Table 2. Descriptive statistics of R-SPQ-2F and ECl among medical students in Egypt (N = 1,752)

Scale Item Mean (SD) 95% CI Range
Deep Motive 14.1 (4.0) 13.9, 14.2 5-25
Deep Strategy 13.2 (3.9) 13.0, 13.4 5-25
Total Deep Approach 27.3(7.1) 26.9, 27.6 10 - 50

R-SPQ-2F
Surface Motive 11.9 (4.2) 11.7, 121 5-25
Surface Strategy 14.4 (3.9) 14.2,14.5 5-25
Total Surface Approach 26.2 (7.3) 25.9, 26.6 10 - 50
Centrality of Learning and Mutual Respect 23.6 (6.8) 23.3,24.0 10-40

ECl Competitiveness and Stress' 18.5 (3.1) 18.3, 18.6 6-24
Passive Learning and Memorization' 12.9 (2.4) 12.8,13.0 4-16
Total ECI 42.3 (9.6) 41.8, 42.7 20-75

'The score for this subscale was reversed when calculating the Total ECI score

Abbreviations: Cl = Confidence Interval, R-SPQ-2F = Revised Two-Factor Study Process
Questionnaire, ECI = Educational Climate Inventory

Table 3. Pearson correlation matrix for R-SPQ-2F and ECI scales and subscales among medical
students in Egypt (N = 1,752)

Variable 1 2 3 4 5 6 7 8
1. Total Deep

Approach

2. Deep Motive 0.91***

3. Deep Strategy 0.90***  0.64***
4. Total Surface -0.29***  -0.28***  -0.24***

Approach

5. Surface Motive -0.32** -0.32*** -0.25"*  0.91***

6. Surface -0.20***  -0.18*** -0.19***  0.90***  0.63***
Strategy

7. Total ECI 0.25***  0.22***  0.23** -0.23** -0.21** -0.20"**



8. Centrality of 0.26™**  0.24**  0.24***
Learning and
Mutual Respect

9. -0.06* -0.04 -0.06*
Competitiveness

and Stress

10. Passive -0.16***  -0.14**  -0.16™**
Learning &

Memorization

-0.22*  -0.23*** -0.18***

0.07** 0.04 0.09***

0.17***  0.14**  0.18"**

0.88***

-0.61***  -0.21***

-0.70**  -0.39***

0.54***

*p < 0.05; **p < 0.01; ***p < 0.001

Abbreviations: R-SPQ-2F = Revised Two-Factor Study Process Questionnaire, ECI = Educational Climate Inventory

Differences in learning approaches by educational climate

Analysis of ECI items (Table 4) showed significant differences in learning approach

scores based on student perceptions. Students who agreed that their school focuses on
"discovery and the excitement of inquiry" had significantly higher deep approach scores
(29.7 vs. 26.0, p < 0.001) and lower surface approach scores (24.5 vs. 27.1, p < 0.001)
compared to those who disagreed. Conversely, agreement with the statement that
education is "all about memorizing as much content as you can" was associated with
lower deep scores (26.9 vs. 29.2, p < 0.001) and higher surface scores (26.5 vs. 24.7, p
<0.001).

Table 4. Differences in surface and deep learning approach scores across Educational Climate
Inventory (ECI) items among medical students in Egypt (N = 1,752)

Surface Deep
Item’ n (%) Approach p-value® Approach p-value®
Score? Score?
In this medical school, we focus on a sense of <0.001 <0.001
discovery and the excitement of inquiry.
Agree 600 24.5 (6.6) 29.7 (7.3)
(34.2%)
Disagree 1,152 27.1(7.4) 26.0 (6.7)
(65.8%)
| often get valuable and supportive advice from <0.001 <0.001
faculty on how to improve.
Agree 797 25.1 (6.7) 28.8 (7.3)
(45.5%)
Disagree 955 27.2 (7.6) 26.0 (6.7)
(54.5%)
Most faculty here are deeply interested in the <0.001 <0.001

welfare of their students.



Agree

Disagree
When you make an error here, it is seen as an
opportunity for learning and growth.

Agree

Disagree
The faculty care about how I think, not simply
about whether | get the right answer.

Agree

Disagree
Students here are encouraged to embrace
uncertainty rather than be afraid of it.

Agree

Disagree
There is a great deal of trust and respect
between students and faculty here.

Agree

Disagree
Faculty and students here see themselves as
partners in learning.

Agree

Disagree

Faculty here are more interested in building up
students’ confidence rather than tearing them
down.

Agree

Disagree
The faculty here react well when students
question or challenge them.

Agree

Disagree

The atmosphere here is highly competitive.

622
(35.5%)

1,130
(64.5%)

1,040
(59.4%)

712
(40.6%)

683
(39.0%)

1,069
(61.0%)

849
(48.5%)

903
(51.5%)

1,020
(58.2%)

732
(41.8%)

931
(53.1%)

821
(46.9%)

817
(46.6%)

935
(53.4%)

1,045
(59.6%)
707
(40.4%)

25.0 (6.9)

26.9 (7.4)

25.3 (6.8)

27.6 (7.7)

25.2 (6.5)

26.9 (7.6)

25.2 (6.8)

27.3 (7.5)

25.4 (7.0)

27.4 (7.4)

25.1 (6.9)

27.6 (7.4)

25.4 (6.9)

27.0 (7.5)

25.6 (7.1)

27.2(7.4)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.008

28.8 (7.2)

26.4 (6.9)

28.2 (7.1)

25.9 (6.9)

28.6 (7.1)

26.4 (7.0)

28.1(7.2)

26.5 (7.0)

27.9 (7.1)

26.4 (7.0)

28.5 (7.0)

25.9 (7.0)

28.3 (7.1)

26.3 (7.0)

27.6 (7.1)

26.7 (7.0)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.008

0.13



Agree

Disagree

Around here you have to act confidently even if

you have little idea what you are doing.
Agree

Disagree

Most students worry more about how they did
compared to their classmates than whether
they mastered the material.

Agree
Disagree
Faculty here tell us not to be competitive, then
pit students against one another.
Agree
Disagree
Faculty tell us they are concerned with our
welfare, but then put us under great stress.
Agree
Disagree
When students are having difficulties here, it is
best if they hide these from anyone else.
Agree
Disagree
Most of what we do here is focused on the
passive transfer of knowledge.
Agree
Disagree
Education here is all about memorizing as
much content as you can.

Agree

Disagree

1,500
(85.6%)

252
(14.4%)

1,364
(77.9%)

388
(22.1%)

1,517
(86.6%)

235
(13.4%)

1,060
(60.5%)

692
(39.5%)

1,533
(87.5%)

219
(12.5%)

947
(54.1%)

805
(45.9%)

1,186
(67.7%)
566
(32.3%)

1,498
(85.5%)
254
(14.5%)

26.1(7.3)

27.3 (7.0)

26.2 (7.1)

26.3 (7.7)

26.2 (7.3)

26.3 (6.8)

26.5 (7.3)

25.9 (7.1)

26.2 (7.2)

26.4 (7.4)

27.1(7.4)

25.3 (7.0)

26.9 (7.3)

24.9 (6.9)

26.5 (7.2)

24.7 (7.5)

0.83

0.88

0.14

0.72

<0.001

<0.001

<0.001

27.4(7.1)

26.7 (6.9)

27.3 (7.0)

27.0 (7.3)

27.1(7.1)

28.1(7.0)

27.2(7.2)

27.4 (7.0)

27.1(7.1)

28.2 (7.2)

26.7 (7.1)

27.9 (7.0)

26.5 (7.0)

28.9 (7.1)

26.9 (7.1)

29.2 (7.0)

0.44

0.061

0.44

0.042

<0.001

<0.001

<0.001



The faculty tell us that they are interested in our 0.028 0.033
thinking, but their tests suggest otherwise.

Agree 1,408 26.4 (7.3) 27.1(7.2)
(80.4%)
Disagree 344 25.5(7.1) 28.0 (6.7)
(19.6%)
The goal of most students here is to figure out 0.10 0.1
what we will be tested on and to study that
material.
Agree 1,604  26.3(7.3) 27.2(7.1)
(91.6%)
Disagree 148 25.4 (6.9) 28.1 (6.8)
(8.4%)

TAgree = strongly agree and somewhat agree, Disagree = strongly disagree and somewhat disagree
2Mean (SD)
3Welch Two Sample t-test

Factors associated with deep learning approach

Multivariable linear regression analysis identified significant associations with the deep
learning approach (Table 5). Male students demonstrated higher deep approach scores
compared to females (B = 1.09; 95% CI = 0.46, 1.72). Students who received formal
guidance on how to study also exhibited higher scores (B = 1.29; 95% CIl = 0.62, 1.97).
Regarding educational climate subscales, “Centrality of Learning and Mutual Respect”
(B =0.19; 95% CI = 0.14, 0.25) and "Competitiveness and sStress" (B = 0.12; 95% CI =
0.00, 0.24) were positively associated with deep scores. Conversely, "Passive Learning
& Memorization" showed a negative association (B = -0.21; 95% CI = -0.37, -0.04).
Higher surface approach scores were significantly associated with lower deep approach
scores (B =-0.24; 95% CI = -0.29, -0.20).

Table 5. Linear regression analysis of Deep Approach scores among medical students in Egypt (N
=1,752)

Univariable Multivariable
Variable Deep Approach regression regression?

Score!
B (95% CI) p-value B (95% CI) p-value

Academic year
1st year 27.8 (7.5) Reference Reference



2nd year
3rd year
4th year
5th year

Sex
Female
Male

Residence
Urban (City)
Rural (Countryside)

Region
Central Upper Egypt
Greater Cairo

Alexandria

Southern Upper Egypt

Delta

North Upper Egypt

Suez Canal
Received formal guidance on
how to study

No
Yes

Surface Approach
Centrality of Learning and
Mutual Respect

Competitiveness and Stress

Passive Learning &
Memorization

27.7 (6.9)
27.2 (7.6)
26.7 (7.0)

27.0 (6.7)

27.0 (7.1)
27.6 (7.2)

27.4(7.1)
27.0 (7.1)

27.4 (7.0)
26.7 (6.9)

26.9 (7.4)
27.3(7.5)
27.6 (7.3)
27.9 (6.8)

28.0 (6.5)

26.7 (6.9)
28.5 (7.4)

-0.07 (-1.12,
0.98)

-0.54 (-1.66,
0.59)

-1.08 (-2.15, -
0.01)

-0.72 (-1.74,
0.29)

Reference

0.55 (-0.12,
1.22)

Reference

-0.38 (-1.15,
0.39)

Reference

-0.66 (-1.67,
0.35)

-0.50 (-1.60,
0.60)

-0.11 (-1.23,
1.01)

0.17 (-0.99,
1.33)

0.45 (-0.86,
1.75)

0.55 (-1.07,
2.17)

Reference

1.84 (1.13,
2.56)

-0.28 (-0.33, -
0.24)

0.27 (0.23,
0.32)

-0.12 (-0.23, -
0.02)

-0.49 (-0.63, -
0.35)

0.90

0.35

0.048

0.16

0.11

0.33

0.20

0.37

0.85

0.77

0.50

0.50

<0.001

<0.001

<0.001

0.021

<0.001

0.57 (-0.43,  0.26
1.57)

018 (-1.24, 074
0.89)

-0.09 (-1.13,  0.87
0.95)

0.08 (-0.91,  0.87
1.08)

Reference

1.09 (0.46,  <0.001
1.72)

Reference

-0.70 (-1.46,  0.068
0.05)

Reference

0.05(-0.94,  0.93
1.03)

-0.13(-1.18,  0.80
0.91)

0.71(-0.36,  0.19
1.78)

0.55(-0.55,  0.33
1.65)

1.00 (-0.23,  0.11
2.24)

0.82(-0.70,  0.29
2.34)

Reference

1.29 (0.62,  <0.001
1.97)

-0.24 (-0.29, - <0.001
0.20)

0.19(0.14,  <0.001
0.25)

0.12 (0.00,  0.046
0.24)

-0.21(-0.37,- 0.013
0.04)




"Mean (SD)
2R? = 0.147; Adjusted R2 = 0.139; F(17, 1734) = 17.64, p < 0.001; Residual SD = 6.59

Abbreviations: B = Unstandardized Coefficient, Cl = Confidence Interval

Factors associated with surface learning approach

Factors associated with the surface learning approach were analyzed using
multivariable linear regression (Table 6). Male students were associated with higher
surface scores (B = 2.00; 95% CI = 1.36, 2.63). Students in higher academic years
showed lower surface scores compared to 1st-year students, specifically those in the
3rd year (B = -1.53; 95% Cl = -2.61, -0.45), 4th year (B = -1.38; 95% Cl = -2.43, -0.32),
and 5th year (B = -1.18; 95% CIl = -2.19, -0.17). Regionally, students from the Delta (B =
1.87; 95% Cl = 0.75, 2.98) and Suez Canal (B = 2.08; 95% CI = 0.54, 3.63) regions had
higher scores compared to those from Central Upper Egypt. Regarding educational
climate perceptions, "Passive Learning & Memorization" was associated with higher
surface scores (B = 0.26; 95% CI = 0.10, 0.43), while "Centrality of Learning and Mutual
Respect" was associated with lower scores (B = -0.16; 95% CI = -0.21, -0.11). Higher
deep approach scores were significantly associated with lower surface approach scores
(B =-0.25; 95% CI = -0.30, -0.21).

Table 6. Linear regression analysis of Surface Approach scores among medical students in Egypt
(N =1,752)

Univariable Multivariable
Variable Surfacse Aperoach regression regression?
core
B (95% CI) p-value B (95% Cl) p-value
Academic year
1st year 26.4 (7.9) Reference Reference
2nd year 26.4 (7.2) -0.04 (-1.11, 0.95 -0.60(-1.62, 0.25
1.04) 0.42)
3rd year 25.7 (7.3) -0.72 (-1.87, 0.22 -1.53(-2.61,- 0.006
0.42) 0.45)
4th year 26.4 (7.2) -0.10 (-1.20, 0.86 -1.38(-2.43,- 0.010
1.00) 0.32)
5th year 26.2 (6.8) -0.23 (-1.27, 0.66 -1.18(-2.19,- 0.023
0.81) 0.17)

Sex
Female 254 (7.1) Reference Reference



Male 27.4 (7.3) 1.99 (1.31, <0.001 2.00(1.36, <0.001
2.67) 2.63)
Residence
Urban (City) 26.2 (7.2) Reference Reference
Rural (Countryside) 26.5 (7.4) 0.35 (-0.43, 0.38  0.63 (-0.13, 0.11
1.14) 1.40)
Region
Central Upper Egypt 25.6 (7.1) Reference Reference
Greater Cairo 26.8 (7.1) 1.22 (0.19, 0.020 0.65 (-0.35, 0.21
2.25) 1.65)
Alexandria 25.7 (7.4) 0.12 (-1.00, 0.83 -0.26(-1.32, 0.64
1.25) 0.81)
Southern Upper Egypt 26.1 (7.4) 0.48 (-0.66, 0.41 -0.01(-1.10, 0.99
1.63) 1.09)
Delta 27.3 (7.5) 1.77 (0.58, 0.003 1.87(0.75, 0.001
2.95) 2.98)
North Upper Egypt 25.8 (6.8) 0.23 (-1.10, 0.74 012 (-1.14, 0.85
1.55) 1.38)
Suez Canal 27.3 (7.4) 1.74 (0.09, 0.039 2.08 (0.54, 0.008
3.38) 3.63)
Received formal guidance on
how to study
No 26.4 (7.2) Reference Reference
Yes 26.0 (7.3) -0.38 (-1.12, 0.31 0.47 (-0.22, 0.19
0.35) 1.16)
Deep Approach -0.30 (-0.34, - <0.001 -0.25(-0.30,- <0.001

Centrality of Learning and

Mutual Respect

Competitiveness and Stress

Passive Learning &
Memorization

0.25)

-0.24 (-0.29, - <0.001
0.19)

0.17 (0.06,  0.002
0.28)

0.53(0.39, <0.001
0.67)

0.21)

-0.16 (-0.21, - <0.001
0.11)

0.01(-0.11,  0.81
0.14)

0.26 (0.10,  0.002
0.43)

"Mean (SD)

2R2 = 0.151; Adjusted R? = 0.143; F(17, 1734) = 18.13, p < 0.001; Residual SD = 6.71

Abbreviations: B = Unstandardized Coefficient, Cl = Confidence Interval

Discussion

This study aimed to measure medical students’ learning approaches in Egypt, describe
the perceived educational climate, and examine factors associated with learning
approaches, including the educational climate.

The students in our study reported nearly equal deep and surface learning
approach scores, with mean scores of 27.3 and 26.2, respectively. This learning profile



contrasts the broader literature, where medical students almost consistently report
significantly higher deep learning scores than surface learning scores [6, 7, 28-31].
Further, our mean Deep Approach score (27.3) is notably lower than those reported
among medical students in Ghana (31.23) [29], Switzerland (33.46) [7], and Spain
(median 33) [31]. Conversely, our students’ mean Surface Approach score (26.2)
exceeds those reported in Saudi Arabia (17.7) [28], Switzerland (22.24) [7], and Ghana
(22.62) [29]. These differences likely stem from variations in the educational climate and
assessment practices across contexts. Notably, the students in our study perceived a
significantly less favorable overall educational climate than that reported in prior studies.
Our total score (42.3) was substantially lower than the mean score of 56.8 reported
across six U.S. medical schools [21], the score observed in a single-center study of
internal medicine residents and attendings in Minnesota (65.4) [32], and both the pre-
reform (51.9) and revised “Pathways” curriculum (62.4) scores reported at Harvard
Medical School [33]. This disparity was most pronounced in the Centrality of Learning
and Mutual Respect domain, where our score (23.6) was markedly lower than the score
reported across six U.S. medical schools (30.5) [21] and that observed in the single-
center study of internal medicine residents and attendings (34.0) [32].

In the context of this less favorable educational climate, we found that a higher
perceived Passive Learning & Memorization score of the educational climate was
associated with greater surface and lower deep approaches, whereas a higher
perceived Centrality of Learning and Mutual Respect score was associated with higher
deep and lower surface approaches. Our findings are similar to the results of the path
analysis conducted by Isba et al. [16], who found that higher students' perceptions of
the DREEM "learning” dimension was positively associated with deep approaches, while
traditional curricula emphasizing factual reproduction were negatively associated with
deep learning strategies. Similarly, Scouller [34] and Jensen et al. [35] reported that
students were more likely to adopt a deep approach when preparing for assignments
they viewed as requiring higher-order cognitive processing rather than rote
memorization. Unfortunately, 80.4% of the students in our study felt exams prioritize
recall over critical thinking, and 85.5% saw education as entirely memorization-based.

This dominance of surface-level assessments and dissatisfaction with teaching in
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Egyptian medical education is not a new finding; rather, it was the main concern
reported by students in a national context evaluation that later informed the 2017
Egyptian medical education reform [2]. They were also identified as major sources of
dissatisfaction with the integrated curriculum by Egyptian faculty in a multinational post-
reform survey [36]. Yet, despite the nationwide reform, a recent study assessing
students’ perceptions at an Egyptian university still recommended “focusing on factual
teaching” and “promoting students’ memorization” as areas for improvement [20]. Such
assessments and recommendations that promote surface learning directly contradict
Biggs’ view that effective teaching should aim to foster deep rather than surface
approaches to learning [23, 37], and run counter to the core objectives of CBME, which
aim to cultivate reflective, competent learners. Collectively, these findings highlight that
memorization-based assessments remain deeply entrenched in Egyptian medical
education, significantly and negatively shaping students’ learning approaches, and
ultimately undermining the overarching goals of the educational reform.

Our regional findings further underscore the alignment between assessment
practices and learning approaches. Students in the Delta and Suez Canal regions
reported significantly higher surface-approach scores than those in Central Upper
Egypt. A recent multi-center study on determinants of academic performance in Egypt
similarly found that students in Lower Egypt, where the Delta is located, achieved
significantly higher academic performance scores than peers elsewhere [38]. Taken
together, these results suggest that surface strategies may not only be incentivized but
actively rewarded in certain faculties. This pattern carries important implications for
equity in the national postgraduate residency selection process, which ranks students
solely by cumulative scores without accounting for regional differences in curriculum
delivery or assessment rigor.

Our regression analysis showed that perceived Competitive and Stress
educational climate scores were not significantly associated with surface approaches
but were significantly positively associated with deep approaches, suggesting that
competitiveness and stress do not inherently promote shallow learning. This contrasts
with multiple studies linking stressful environments to surface learning [14, 15, 39], and

may appear at odds with our finding that nearly 86% of students reported peers focus
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more on relative performance than on mastering the material. Nevertheless, as Biggs
explains, students often adopt surface strategies primarily as a coping response to
passive, rote-focused environments [3]. However, when the influence of a passive
learning environment is accounted for, as in our regression model, appropriate levels of
competitiveness and stress may instead foster deeper engagement. This is supported
by the achievement goal theory, which posits that students motivated to excel relative to
their peers can engage in deep learning when they perceive educational demands as
opportunities rather than threats [40, 41]. Further, research shows that moderate levels
of stress optimize cognitive engagement and learning [42, 43], suggesting that in
challenging yet supportive educational climates, competitiveness may indeed
encourage deep learning. Nevertheless, because the ECI is perception-based,
responses may be strongly influenced by individual student characteristics. High-
achieving students who perceive greater stress and competitiveness may adopt deeper
learning approaches to maintain their performance, whereas students who are less
academically engaged and therefore perceive lower stress and competitiveness may
rely more on surface learning strategies to meet minimum requirements; an
interpretation which mimics the findings of Foong et al. among pre-clinical medical
students [44]. However, given the cross-sectional design of this study, longitudinal and
mixed-method research is needed to test this hypothesis and to examine how these
relationships evolve over time.

Regarding demographic factors associated with learning approaches, male
students demonstrated significantly higher scores on both deep and surface learning
approaches compared with females. This contrasts with studies reporting higher surface
learning among males and others finding no gender differences [45]. One possible
explanation is that male students may adopt an “effortless achievement” orientation
[46], reporting high deep engagement to align with masculine mastery norms while
concurrently employing surface strategies to maintain the appearance of natural
success [47]. This interpretation is further supported by our finding that nearly 86% of
students perceived their peers as prioritizing relative performance over mastery of the
material. Alternatively, this finding can also be interpreted through the lens of the

strategic learning approach [12], where students are driven by deep learning motives but
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adapt their study behaviors to focus on content most likely to be assessed [5].
Consistent with this interpretation, nearly 92% of the students in our study agreed that
the goal of most of their peers is to identify what will be tested and focus their studying
on that material.

We also found that students in the later years of study reported significantly lower
surface-approach scores than first-year students. This pattern is consistent with some
studies among students that have reported a similar decline in surface strategies
utilization over time [48, 49], yet contrasts with others that have observed a shift toward
greater surface learning after the first year [50, 51]. A plausible explanation for our
finding is that, although the first language of most students in Egyptian medical schools
is Arabic, the medical curricula are entirely in English. First-year students may therefore
rely more on surface strategies to memorize unfamiliar terminology and concepts rather
than fully comprehend them as they try to keep pace with the heavy lecture load and
frequent examinations. In contrast, senior students—having adapted to both English
medical terminology and the academic workload—may process material more
effectively and rely less on surface strategies. This pattern is supported by an Egyptian
study in which 44.5% of faculty reported that English posed a barrier to learning only in
the first year, suggesting that students gradually overcome initial linguistic challenges
[52]. Nevertheless, our finding that deep-approach scores did not differ significantly
across students in different years aligns with a systematic review of 43 longitudinal
studies among university students [53], which concluded that there is no clear empirical
evidence to support the assumption that students naturally progress toward deeper
learning during higher education, highlighting the importance of active interventions by
medical educators to foster deeper learning approaches.

In line with this, we found that students who reported receiving formal guidance
on how to study, as well as those who frequently received supportive advice from
faculty on how to improve, had significantly higher deep-approach scores than their
peers who did not. These findings are consistent with prior research showing that
structured study guidance and faculty feedback enhance deep learning and overall
academic engagement [54, 55]. Unfortunately, less than half of our participants reported

receiving either type of support, highlighting a critical gap in the current educational
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environment. Taken together with our findings on the wide use of perceived
memorization-based assessments, these results highlight the need for medical schools
to provide formal guidance on effective study strategies, expand faculty mentorship and
feedback, and restructure assessments to emphasize understanding rather than rote
recall. Such interventions could promote deeper, mastery-oriented learning and help
achieve the overarching goals of CBME and ongoing educational reform.

Nevertheless, the findings of this study should be interpreted in light of several
limitations. The cross-sectional design precludes conclusions about causality or the
direction of associations between variables, limiting our ability to determine whether the
educational climate shapes learning approaches or vice versa. Further, the use of self-
reported measures introduces the possibility of reporting bias and social desirability
effects, which may have influenced responses regarding learning strategies and
perceptions of the educational environment. The study also included only public
universities and utilized convenience sampling, which may have introduced selection
bias and limits generalizability to the broader population of medical students in Egypt.
Finally, although validated instruments were employed, cultural and linguistic factors
may have affected how students interpreted and responded to certain items, particularly
given that most students’ first language is Arabic.

In conclusion, our study demonstrates that perceived memorization-oriented
learning environments are predominant in Egyptian medical schools and continue to
promote surface approaches and hinder deep learning, thereby limiting the impact of
curricular reform. In contrast, a greater perceived learning-centered climate that fosters
mutual respect was associated with higher deep approaches and lower surface
approaches. Formal study guidance and faculty mentorship were also strongly
associated with deep learning, yet remain underutilized, highlighting an important area
for intervention.

Taken together, these findings emphasize the need for medical schools to
restructure assessments away from rote recall, provide systematic support for effective
study strategies, and cultivate an environment that values mastery and understanding.
Implementing such measures is essential to help students move from surface tactics

toward deep, reflective, and competence-driven learning.



Conflict of interest
The authors declare no conflicts of interests.

Funding

No funding or sponsorship was received from any companies, groups, individuals,

organizations, or any other entities.
Data Availability

The data of this study is available from the corresponding author upon reasonable

request.

Author contributions

YMO and ND contributed equally to this work. The conception and design of the study
were done by YMO, ND, and AE. Acquisition of data was done by all authors except
AE. Analysis and interpretation of data were done by ND and AE. Drafting the
manuscript was done by all authors. YMO, ND, and AE revised the manuscript critically

for important intellectual content. All authors read and approved the final manuscript.

Ethical Approval

Ethical approval was obtained from the Institutional Research Board (IRB) of Mansoura
University's Faculty of Medicine (approval code: R.25.04.3155), and the study was
conducted according to the principles of the Helsinki Declaration. All participants were
invited to voluntarily and anonymously complete an online survey, provided electronic

informed consent, and were free to respond at their convenience.
References

1. Frank JR, Snell L, Englander R, Holmboe ES. Implementing competency-based
medical education: Moving forward. Med Teach. 2017;39:568—-73.
https://doi.org/10.1080/0142159X.2017.1315069.

2. Badrawi N, Hosny S, Ragab L, Ghaly M, Eldeek B, Tawdi AF, et al. Radical reform of
the undergraduate medical education program in a developing country: the Egyptian
experience. BMC Med Educ. 2023;23:143. https://doi.org/10.1186/s12909-023-04098-3.


https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc

3. Biggs J, Tang C. Teaching for quality learning at university: what the student does
(2nd ed.). 2003.

4. Marton F, Saljo R. ON QUALITATIVE DIFFERENCES IN LEARNING: I —OUTCOME
AND PROCESS*. Br J Educ Psychol. 1976;46:4—11. https://doi.org/10.1111/j.2044-
8279.1976.tb02980.x.

5. Vanthournout G, Donche V, Gijbels D, Petegem PV. (Dis)similarities in research on
learning approaches and learning patterns. In: Learning Patterns in Higher Education.
Routledge; 2013.

6. Paudel KR, Nepal HP, Shrestha B, Panta R, Toth S. Distribution and academic
significance of learning approaches among pre-clinical medical students at Trinity
School of Medicine, St Vincent and the Grenadines. J Educ Eval Health Prof.
2018;15:9. https://doi.org/10.3352/jeehp.2018.15.9.

7. Piumatti G, Guttormsen S, Zurbuchen B, Abbiati M, Gerbase MW, Baroffio A.
Trajectories of learning approaches during a full medical curriculum: impact on clinical
learning outcomes. BMC Med Educ. 2021;21:370. https://doi.org/10.1186/s12909-021-
02809-2.

8. Delgado AHDA, Aimeida JPR, Mendes LSB, Oliveira IND, Ezequiel ODS, Lucchetti
ALG, et al. Are surface and deep learning approaches associated with study patterns
and choices among medical students? A cross-sectional study. Sao Paulo Med J.
2018;136:414-20. https://doi.org/10.1590/1516-3180.2018.0200060818.

9. Boshuizen HPA, Schmidt HG. On the role of biomedical knowledge in clinical
reasoning by experts, intermediates and novices. Cogn Sci. 1992;16:153-84.
https://doi.org/10.1016/0364-0213(92)90022-M.

10. Woods NN. Science is fundamental: the role of biomedical knowledge in clinical
reasoning. Med Educ. 2007;41:1173-7. https://doi.org/10.1111/j.1365-
2923.2007.02911 .x.

11. Biggs JB. From Theory to Practice: A Cognitive Systems Approach. High Educ Res
Dev. 1993;12:73-85. https://doi.org/10.1080/0729436930120107.

12. Biggs JB. Student Approaches to Learning and Studying. Research Monograph.
Australian Council for Educational Research Ltd., Radford House, Frederick St.,
Hawthorn 3122, Australia.; 1987.

13. Struyven K, Dochy F, Janssens S, Gielen S. On the dynamics of students’
approaches to learning: The effects of the teaching/learning environment. Learn Instr.
2006;16:279-94. https://doi.org/10.1016/j.learninstruc.2006.07.001.

14. Ramsden P, Entwistle NJ. Effects of academic departments on students’
approaches to studying. Br J Educ Psychol. 1981;51:368-83.
https://doi.org/10.1111/j.2044-8279.1981.tb02493.x.


https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc

15. Mgrk G, Magne TA, Carstensen T, Stigen L, Asli LA, Gramstad A, et al.
Associations between learning environment variables and students’ approaches to
studying: a cross-sectional study. BMC Med Educ. 2020;20:120.
https://doi.org/10.1186/s12909-020-02033-4.

16. Gustin M-P, Abbiati M, Bonvin R, Gerbase MW, Baroffio A. Integrated problem-
based learning versus lectures: a path analysis modelling of the relationships between
educational context and learning approaches. Med Educ Online. 2018;23:1489690.
https://doi.org/10.1080/10872981.2018.1489690.

17. Kasemy ZA, Kabbash |, Desouky D, El-Raouf SA, Aloshari S, El Sheikh G.
Perception of educational environment with an assessment of motivational learning
strategies and emotional intelligence as factors affecting medical students’ academic
achievement. J Educ Health Promot. 2022;11:303.
https://doi.org/10.4103/jehp.jehp_1772_21.

18. Central Agency for Public Mobilization and Statistics. Annual Bulletin of Students
Enrolled - Teaching Staff Higher Education (2023/2024). 2024.
https://censusinfo.capmas.gov.eg/metadata-ar-v4.2/index.php/catalog/1914. Accessed
16 June 2025.

19. Awad SI, Masallat DTA, Shokry D, Abo El-atta HMH. Measuring the learning
environment of the competency-based undergraduate medical curriculum at Mansoura
school of medicine using DREEM. J Health Prof Educ Innov. 2025;2:14-27.
https://doi.org/10.21608/jhpei.2025.352616.1042.

20. Fayed MM, Abdo SA, Sharif AF. Preclinical and Clinical Medical Students’
Perception of the Learning Environment: A Reference to the Forensic Medicine and
Clinical Toxicology Course. Adv Med Educ Pract. 2022;Volume 13:369-406.
https://doi.org/10.2147/AMEP.S354446.

21. Krupat E, Borges NJ, Brower RD, Haidet PM, Schroth WS, Fleenor TJ, et al. The
Educational Climate Inventory: Measuring Students’ Perceptions of the Preclerkship
and Clerkship Settings. Acad Med. 2017;92:1757—-64.
https://doi.org/10.1097/ACM.0000000000001730.

22. Dweck CS, Mangels JA, Good C. Motivational Effects on Attention, Cognition, and
Performance. In: Motivation, Emotion, and Cognition. Routledge; 2004.

23. Biggs J, Kember D, Leung DYP. The revised two-factor Study Process
Questionnaire: R-SPQ-2F. Br J Educ Psychol. 2001;71:133—49.
https://doi.org/10.1348/000709901158433.

24. von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP, et
al. The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational studies. Ann Intern Med.
2007;147:573-7. https://doi.org/10.7326/0003-4819-147-8-200710160-00010.


https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc

25. State Information Service. Local Administration.
https://web.archive.org/web/20250715021246/https://www.sis.gov.eg/section/210/25657
lang=en-us. Accessed 26 Oct 2025.

26. Manitz J, Hempelmann M, Kauermann G, Kuechenhoff H, Shao S, Oberhauser C,
et al. samplingbook: Survey Sampling Procedures. 2021.

27. R Core Team. R: A Language and Environment for Statistical Computing. Vienna,
Austria: R Foundation for Statistical Computing; 2025.

28. Shaik SA, Almarzugi A, Alimogheer R, Alharbi O, Jalal A, Alorainy M. Assessing
Saudi medical students learning approach using the revised two-factor study process
questionnaire. Int J Med Educ. 2017;8:292—6. https://doi.org/10.5116/ijme.5974.7a06.

29. Mogre V, Amalba A. Assessing the reliability and validity of the Revised Two Factor
Study Process Questionnaire (R-SPQ2F) in Ghanaian medical students. J Educ Eval
Health Prof. 2014;11:19. https://doi.org/10.3352/jeehp.2014.11.19.

30. Qureshi SS, Larson AH, Vishnumolakala VR. Factors influencing medical students’
approaches to learning in Qatar. BMC Med Educ. 2022;22:446.
https://doi.org/10.1186/s12909-022-03501-9.

31. Urrizola A, Santiago R, Gea A, Rubio S, Vilalta-Lacarra A, Rodriguez J, et al. “What
medical students with better academic results do: a cross-sectional analysis.” BMC Med
Educ. 2023;23:19. https://doi.org/10.1186/s12909-023-03999-7.

32. Johnson MW, Gheihman G, Thomas H, Schiff G, Olson APJ, Begin AS. The impact
of clinical uncertainty in the graduate medical education (GME) learning environment: A
mixed-methods study. Med Teach. 2022;44:1100-8.
https://doi.org/10.1080/0142159X.2022.2058383.

33. Sullivan AM, Krupat E, Dienstag JL, McSparron JI, Pelletier SR, Fazio SB, et al. The
Harvard Medical School Pathways curriculum: A comprehensive curricular evaluation.
Med Teach. 2022;44:1268-76. https://doi.org/10.1080/0142159X.2022.2081142.

34. Scouller K. The influence of assessment method on students’ learning approaches:
Multiple choice question examination versus assignment essay. High Educ.
1998;35:453—72. https://doi.org/10.1023/A:1003196224280.

35. Jensen JL, McDaniel MA, Woodard SM, Kummer TA. Teaching to the Test...or
Testing to Teach: Exams Requiring Higher Order Thinking Skills Encourage Greater
Conceptual Understanding. Educ Psychol Rev. 2014;26:307-29.
https://doi.org/10.1007/s10648-013-9248-9.

36. Sharkas GF, EI-Masry R, Abdel-Ghany S, Baz AE, Abou-Elsaad T, Kassab AA, et
al. Satisfaction of academic medical staff with integrated medical curriculum: an
exploratory multinational survey. BMC Med Educ. 2024;24:1483.
https://doi.org/10.1186/s12909-024-06468-x.


https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc

37. Biggs JB. Approaches to the Enhancement of Tertiary Teaching. High Educ Res
Dev. 1989;8:7-25. https://doi.org/10.1080/0729436890080102.

38. Saad Sayed M, Omar YM, Shoman NA, Sherif M, Abu Nahla U, Khalil D.
Determinants of Academic Performance Among Medical Students in Egypt: A Multi-
Center Cross-Sectional Study. Front Public Health. 2025;13.
https://doi.org/10.3389/fpubh.2025.1710562.

39. Dogham RS, Ali HFM, Ghaly AS, Elcokany NM, Seweid MM, El-Ashry AM.
Deciphering the influence: academic stress and its role in shaping learning approaches
among nursing students: a cross-sectional study. BMC Nurs. 2024;23:249.
https://doi.org/10.1186/s12912-024-01885-1.

40. Huang X, Zhang S, Sun M, Kouhsari M, Wang D. Uncovering relationships between
formal and informal learning: unveiling the mediating role of basic need satisfaction and
challenge-seeking behavior. J Workplace Learn. 2025;37:1-18.
https://doi.org/10.1108/JWL-01-2024-0018.

41. Senko C, Hulleman CS, Harackiewicz JM. Achievement Goal Theory at the
Crossroads: Old Controversies, Current Challenges, and New Directions. Educ Psychol.
2011;46:26—47. https://doi.org/10.1080/00461520.2011.538646.

42. Almarzouki AF. Stress, working memory, and academic performance: a
neuroscience perspective. Stress. 2024;27:2364333.
https://doi.org/10.1080/10253890.2024.2364333.

43. Beerendonk L, Mejias JF, Nuiten SA, De Gee JW, Zantvoord JB, Fahrenfort JJ, et
al. Adaptive arousal regulation: Pharmacologically shifting the peak of the Yerkes-
Dodson curve by catecholaminergic enhancement of arousal. 2024.
https://doi.org/10.1101/2024.09.11.612196.

44. Foong CC, Bashir Ghouse NL, Lye AJ, Pallath V, Hong W-H, Vadivelu J.
Differences between high- and low-achieving pre-clinical medical students: a qualitative
instrumental case study from a theory of action perspective. Ann Med. 54:195-210.
https://doi.org/10.1080/07853890.2021.1967440.

45. Obadeji A, Oluwole LO, Adeyemo DA. Exploring Learning Approaches of
Undergraduate Medical Students and Their Association with Gender, Resilience, and
Psychological Distress. Health Prof Educ. 2023;9. https://doi.org/10.55890/2452-
3011.1048.

46. Yavorsky JE, Buchmann C, Miles A. High school boys, gender, and academic
achievement: Does masculinity negatively impact boys’ grade point averages. Ohio
State Univ. 2015.

47. Elmore KC, Oyserman D. If ‘we’ can succeed, ‘I’ can too: Identity-based motivation
and gender in the classroom. Contemp Educ Psychol. 2012;37:176-85.
https://doi.org/10.1016/j.cedpsych.2011.05.003.


https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc

48. Rodriguez L, Cano F. The learning approaches and epistemological beliefs of
university students: a cross-sectional and longitudinal study. Stud High Educ.
2007;32:647-67. https://doi.org/10.1080/03075070701573807.

49. Walker R, Spronken-Smith R, Bond C, McDonald F, Reynolds J, McMartin A. The
impact of curriculum change on health sciences first year students’ approaches to
learning. Instr Sci. 2010;38:707-22. https://doi.org/10.1007/s11251-009-9092-y.

50. Piumatti G, Abbiati M, Gerbase MW, Baroffio A. Patterns of Change in Approaches
to Learning and Their Impact on Academic Performance Among Medical Students:
Longitudinal Analysis. Teach Learn Med. 2021;33:173-83.
https://doi.org/10.1080/10401334.2020.1814295.

51. Turan S, iLhan Beyaztas D, Onan A, EIgiN M. Learning approach preferences of
medical students in different grades. Cukurova Med J. 2020;45:1051-60.
https://doi.org/10.17826/cum;.689968.

52. Sabbour SM, Dewedar SA, Kandil SK. Language barriers in medical education and
attitudes towards Arabization of medicine: student and staff perspectives. East Mediterr
Health J. 2010;16:1263—71. https://doi.org/10.26719/2010.16.12.1263.

53. Asikainen H, Gijbels D. Do Students Develop Towards More Deep Approaches to
Learning During Studies? A Systematic Review on the Development of Students’ Deep
and Surface Approaches to Learning in Higher Education. Educ Psychol Rev.
2017;29:205-34. https://doi.org/10.1007/s10648-017-9406-6.

54. Wu L, Li T. Nexus of Faculty Feedback Quality and Students’ Deep Approaches to
Learning in General Education: A Mixed-Methods Study. SAGE Open.
2025;15:21582440251328081. https://doi.org/10.1177/21582440251328081.

55. Xu Z, Yang J, Zhang H, Liu T. The impact of teachers’ teaching strategies on
students’ deep learning in online learning environments: the mediating role of learning
interaction. Front Educ. 2025;10:1680937. https://doi.org/10.3389/feduc.2025.1680937.


https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc
https://www.zotero.org/google-docs/?Gauhuc

