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ABSTRACT
Background: This study aimed to assess the self-directed learning readiness (SDLR) level among the pre-clinical 
versus clinical years and identify the factors influencing this level. 

Methods: A validated, cross-sectional questionnaire-based study. SDL Instrument was sent to medical students 
at Imam Abdulrahman Bin Faisal University using an online survey tool. Participants were asked to rate their 
learning motivation, planning, implementation, self-monitoring, and interpersonal motivation. Data were ana-
lyzed using descriptive statistics. 

Results: The findings demonstrate that more than half of the study participants had an above-average level 
of SDL. Pre-clinical students (80.1 ± 11.1) reported higher total mean scores compared with clinical students 
(75.3 ± 12.6). The highest scores were for the learning motivation and planning/implementation domains. 
Female students scored higher (79.3 ± 11.4) than male students (75.1 ± 12.7). A negative correlation in age was 
observed; however, the grade point average showed a positive correlation with the mean SDL score.

Conclusion: Undergraduate pre-clinical medical students felt adequately prepared and motivated in planning 
and implementing SDL. However, a decreased level of SDLR was observed among students in their clinical 
years. Further longitudinal studies are recommended to assess the causes of deterioration in SDLR levels 
among clinical students.
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Background

Self-directed learning (SDL) is an essential and effective 
skill for medical students as they prepare for greater 
responsibilities in their future careers, especially with 
the rapid transitions in curricula and technological 
advances [1,2]. It assists students with decision-making 
in the learning process, time management skills, 
and choosing topics and sources [3]. SDL is a well-
structured educational method frequently used as a key 
competency in the current century. It has been shown 
that SDL can surpass traditional teaching in improving 
medical students’ performance [4]. Therefore, an early 
assessment of medical students’ SDL readiness (SDLR) 
is crucial [5].

Problem-based learning (PBL) is used to identify students’ 
evolving needs by estimating their abilities and cognitive 
capabilities so that they can be placed in an active and 
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dynamic teaching environment in which understanding 
occurs through exercises and practical experiences 
[6]. In this respect, multiple studies have compared 
SDL levels among different school-age groups, and 
some studies have suggested that students’ SDL ability 
increases as they progress in their academics. A study at 
the University of Bisha, Saudi Arabia, found that SDLR 
scores were significantly higher among medical students 
in their fourth year compared to those in their first 
through third years [7]. In another study, students who 
studied the PBL curriculum had a progressively better 
SDLR score [8]. A study of graduates’ competencies in 
relation to problem-based versus conventional medical 
schooling reported the positive impact of PBL on their 
problem-solving and SDL, whereas the conventional 
strict curriculum was shown to inhibit SDLR [9]. 
No studies from this region have yet determined the 
implications of reformed curricula on students’ SDLR, 
which necessitates assessing medical students in their 
pre-clinical and clinical years as a crucial step to monitor 
their progression and ensure that they are on the right 
track to becoming self-directed learners. 

Recently, the College of Medicine at Imam Abdulrahman 
bin Faisal University (IAU) has started to shift its 
traditional curricula to innovative curricula utilizing 
PBL as one of the teaching strategies used to improve 
its students’ competencies [10]. The input students 
are generally more dependent on family and teachers, 
less trained for SDL during their school years, and 
more adapted to a rote learning style. This means that 
classroom dynamics would be entirely different from 
what students have learned from traditional instruction. 
Students’ readiness is therefore a challenge in this 
educational paradigm shift. The aim of this study was to 
assess the level of SDLR among medical students at IAU 
in the pre-clinical versus clinical years and to identify the 
factors influencing this level. 

Materials and Methods

This study utilized a descriptive questionnaire-based 
cross-sectional conducted at the College of Medicine, 
IAU wherein, the questionnaires have been distributed to 
1,286 medical students in their pre-clinical and clinical 
years. A total of 765 (59.5%) responded from December 
2020 to February 2021. The sample size is drawn into 
385 participants with a non-response rate of 20% using 
the following formula: 
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where n is the required sample size, DE = 1% is the design 
effect for cluster surveys, p = 50% is the hypothesized 
percent of outcome factor in the population, N = 1,286 
is the population size, d = 5% is the absolute precision, 
and Z = 1.96 is the probability of the standard normal 
distribution.

A self-administered structured questionnaire was used 
for this study. The first section referred to the socio-
demographic data in terms of age, gender, marital status, 
residence, monthly family income, and education level of 
the father and mother. The second section concerned the 
students’ academic information in terms of grade point 
average (GPA) and high school type. These two sections 
were developed by the researchers after reviewing the 
related literature regarding data collection. 

To evaluate the students’ self-perceived SDL skills, the 
study used the validated and shortened English version 
of the Self-Directed Learning Instrument (SDLI) scale. 
The questionnaire comprises 20 questions across 4 
sections: learning motivation (Questions 1–6), planning 
and implementation (Questions 7–12), self-monitoring 
(Questions 13–16), and interpersonal motivation 
(Questions 17–20). Regarding the reliability and internal 
consistency for the sections, Cronbach’s alpha scores 
were 0.801, 0.861, 0.785, and 0.765, respectively, which 
signified that the SDLI scale is valid and reliable for 
identifying students’ SDL abilities. The respondents were 
requested to score each item on a 5-point Likert scale 
ranging from 1 to 5 (1 = strongly disagree and 5 = strongly 
agree). Thus, the total possible score on the SDLI varied 
from 20 to 100, with a higher score indicating a higher 
level of SDL [11].

Statistical analysis

The data were collected through an online survey tool 
using a Google form (Google), which included the 
informed consent form. Designated data collectors 
were in charge of explaining the purpose of the study 
to participants and that their information would be used 
only for study purposes.

Data were coded and tabulated, and statistical analysis 
was carried out using Statistical Package for the Social 
Sciences version 23 (IBM Inc., Chicago, IL). Categorical 
variables are represented as numbers and percentages. 
Continuous variables are displayed as means and standard 
deviations. The chi-squared test was used to establish an 
association between two categorical variables. A t-test 
was used to find the association between categorical 
and continuous variables. Pearson’s correlation (r) was 
used as a parametric correlation test. A p-value less than 
0.05 was considered statistically significant, and the 
confidence interval was set at 95%.

Ethical approval for this study was obtained from 
the Institutional Review Board (IRB) of IAU (IRB-
UGS-2020-01-345). Furthermore, data confidentiality 
was ensured following the Declaration of Helsinki 
principles. 

Result 

Of the 1,286 total medical students, 765 (59.5%) 
participated in this study. Of these, 320 participants 
(41.8%) were in the pre-clinical group and 445 (58.2%) 
were in the clinical group. The demographic data 
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distribution of undergraduate medical students in terms 
of age, GPA, gender, marital status, monthly income, 
mother’s education, and school type are shown in Table 1. 

The mean scores were above average (74–100) for 
52.29% of medical students and below average (26–73) 
for 47.71% of students (Table 2).

The total SDLI mean score was higher for the pre-
clinical group (80.1 ± 11.1) than for the clinical group 
(75.3 ± 12.6). Differences were observed between 
the pre-clinical group and clinical group for all four 
sections of the SDLI. The pre-clinical group performed 
better than the clinical group for learning motivation 
(25.9 ± 3.4 vs. 24.4 ± 4.6), planning and implementation 
(22.1 ± 4.8 vs. 21.2 ± 5.0), self-monitoring (16.1 ± 2.9 vs. 
14.2 ± 3.8), and interpersonal communication (16.1 ± 2.8 
vs. 15.6 ± 2.9) (Table 3). 

The correlation of SDL mean score with mean age and 
GPA was observed in both the pre-clinical and clinical 
groups. The correlation coefficient for age and SDL 
score was -0.35 for the combined pre-clinical and clinical 
groups (p < 0.001), whereas the coefficient for GPA and 
SDL was 0.102 (p < 0.005) (Table 4).

The mean SDLI score for all medical students in the pre-
clinical and clinical years is presented in Figure 1.

Female students had a higher mean SDLI score 
(79.3 ± 11.4) than male students (75.1 ± 12.7) in Figure 2. 

Figure 3 presents the mean SDLI score for the pre-
clinical and clinical students.

Discussion

The purpose of this study was to assess the level of SDLR 
and the factors influencing the SDLR among medical 
students in the pre-clinical versus clinical years using 

Table 2. Below versus above average mean scores among the medical students.

Range Frequency Percent
Overall Mean of SDI 77.3 ± 12.2

Below average (26–73) 365 47.71

Above average (74–100) 400 52.29

Table 1. Demographic data distribution of undergraduate medical students.

Factors
Pre-clinical (n = 320) Clinical (n = 445)

p-values
Mean ± SD

Age (years) 20.9 ± 1.4 22.0 ± 2.4 <0.001
GPA (score) 4.54 ± 0.39 4.39 ± .46 <0.0001

Percentage
Gender
• Male
• Female

184 (57.5%)
136 (42.5%)

172 (38.7%)
273 (61.3%) <0.0001

Marital status
• Single
• Married

317 (99.1%)
3 (0.9%)

393 (88.3%)
52 (11.7%) <0.0001

Monthly income (SR)
• <5,000
• 5,000–10,000
• >10,000

36 (11.3%)
64 (20.0%)
220 (68.8%)

25 (5.6%)
74 (16.6%)
346 (77.8%)

0.005

Father’s education
• PGs and above
• University
• Up to 12 standards
• Up to primary

146 (45.6%)
113 (35.3%)
42 (13.1%)
19 (5.9%)

189 (42.5%)
161 (36.2%)
63 (14.2%)
32 (7.2%)

0.79

Mother’s education
• PGs and above
• University
• Up to 12 standards
• Up to primary

103 (32.2%)
111 (34.7%)
79 (24.7%)
27 (8.4%)

103 (23.1%)
213 (47.9%)
89 (20.0%)
40 (9.0%)

0.002

School type
• Public
• Private
• International

215 (67.2%)
99 (30.9%)
6 (1.9%)

320 (71.9%)
105 (23.6%)
20 (4.5%)

0.017
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the SDLI. For medical students to adapt to the curricula 
transition, they need an intimate understanding and self-
realization of their learning process and how this process 
influences their learning development to become lifelong 
learners throughout their careers [12]. A study conducted 
at King Abdulaziz University in the Western Region of 
Saudi Arabia revealed that 99% of medical students had 
a below-average readiness [13].

The results of this study identified that 52.29% of IAU 
medical students scored above average for SDL. Studies 

have shown that students in their clinical years had 
significantly higher SDL scores than those in their pre-
clinical years indicating that the further they progress 
in their academic program, the higher their SDLR 
score [14]. However, our study shows a significant 
deterioration in SDL scores as the students progressed 
to their clinical years. In this respect, our results are 
in line with the study conducted by Premkumar et al. 
[9], who found that medical students become less self-
directed with progressing years of medical training. 

Table 3. Mean scores on individual SDLI items among the medical students.

Items
Mean ± SD

p-values
Pre-clinical Clinical

Learning motivation 25.9 ± 3.4 24.4 ± 4.6 <0.001

 I know what I need to learn. 4.0 ± 1.0 3.4 ± 1.2 <0.001

  Regardless of the results or effectiveness of my learning, I still like 
learning. 4.1 ± 1.0 3.7 ± 1.3 <0.001

 I strongly hope to constantly improve and excel in my learning. 4.7 ± .8 4.6 ± .9 0.231

 My successes and failures inspire me to continue learning. 4.2 ± 1.0 4.0 ± 1.2 0.011

  I enjoy finding answers to questions. 4.6 ± .7 4.5 ± .9 0.073

  I will not give up learning because I face some difficulties. 4.4 ± .9 4.2 ± 1.2 0.045

Planning and implementation 22.1 ± 4.8 21.2 ± 5.0 0.012

 I can proactively establish my learning goals. 3.9 ± .9 3.5 ± 1.2 <0.001

  I know what learning strategies are appropriate for me in reaching 
my learning goals. 3.5 ± 1.2 3.6 ± 1.2 0.168

 I set the priorities of my learning. 4.0 ± 1.1 4.0 ± 1.0 0.904

  Whether in the clinical practicum, classroom, or on my own, I am 
able to follow my own plan of learning. 3.6 ± 1.1 3.5 ± 1.1 0.235

 I am good at arranging and controlling my learning time. 3.3 ± 1.4 3 ± 1.3 0.006

  I know how to find resources for my learning. 3.9 ± 1.1 3.6 ± 1.2 <0.001

Self-monitoring 16.1 ± 2.9 14.2 ± 3.8 <0.001

 I can connect new knowledge with my own personal experiences. 4.2 ± .9 3.9 ± 1.2 <0.001

 I understand the strengths and weaknesses of my learning. 4.0 ± 1.0 3.6 ± 1.3 <0.001

 I can monitor my learning progress. 3.9 ± 1.0 3.4 ± 1.3 <0.001

 I can evaluate my learning outcomes on my own. 4.0 ± 1.1 3.4 ± 1.4 <0.001

Interpersonal communication 16.1 ± 2.8 15.6 ± 2.9 0.011

 My interaction with others helps me plan for further learning. 4.1 ± 1.1 4.0 ± 1.1 0.423

  I would like to learn the language and culture of those whom I 
frequently interact with. 4.0 ± 1.2 3.9 ± 1.2 0.034

 I am able to express messages effectively in oral presentations. 4.0 ± 1.1 3.8 ± 1.1 0.09

 I am able to communicate messages effectively in writing. 4.1 ± 1.1 3.9 ± 1.1 0.05

Total mean score 80.1 ± 11.1 75.3 ± 12.6 <0.001

Table 4. Correlation of the mean age and GPA with mean SDL score among the study subjects.

Characteristics Pre-clinical students’ scores (r) Clinical students’ scores (r) Overall

Age -0.18 (p < 0.001) -0.38 (p < 0.001) -0.35 
(p < 0.001)*

GPA 0.08 (p = 0.1) 0.07 (p = 0.2) 0.102 
(p < 0.005)*

* Correlation is significant at the 0.05 level.
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The plausible reason for this finding could be that PBL 
is mainly implemented only in the pre-clinical years, 
requiring the students to take initiative to determine their 
learning objectives. This finding is in agreement with an 
Ethiopian study that showed that the practice of PBL in 
the pre-clinical years resulted in a significant increase in 
SDLR scores [1].

In addition, the higher SDL scores among females in their 
pre-clinical years indicate that women in Arabian culture 
are future-oriented, creative, and effective learners [15]. 
This is similar to an Egyptian study that found higher 
SDLR scores in females [16]. However, this finding is 
the opposite of the study conducted by Kar et al. [17], 
which found that males had higher SDLR. Other studies 
have shown no significant differences between genders 
[18,19].

Medical students have excellent planning implementation 
and learning motivation; thus, they prioritized learning as 
a key to achieving their goals. However, self-monitoring 
and interpersonal communication received low scores, 
which indicates the need for additional practical 
knowledge and skills in the curricula to improve the 

teaching strategies and assessment tools and augment the 
students’ readiness for learning. 

Our results showed that age had a significant negative 
correlation with the SDLR score. This was the opposite 
of the finding of Slater and Cusick [14], who reported that 
age had a positive influence on the SDLR score. Other 
studies did not find any association between SDLR score 
and age [1,7,20]. Kar et al.’s [17] study of SDLR among 
Indian medical students found that age and maturity were 
defining factors of SDL. The Egyptian study revealed 
that students with higher GPAs scored higher for SDLR 
[15]. This study found that GPA had a significant 
positive correlation with SDLR level. Therefore, this 
study reports that SDLR among pre-clinical and clinical 
students differs according to their age, gender, and GPA.

This study has some limitations. Since the study utilized 
a cross-sectional design, making causal inferences is 
not possible. Eliminating bias was a challenge since 
the questionnaire survey responses were self-reported. 
Furthermore, due to time constraints, which hindered 
following formal channels of communication to verify 
reported GPA results, all data were self-reported. This 
time constraint also prevented us from collecting a 
wide range of samples from other universities. It is 
recommended that future studies include diverse students 
from different universities. A future longitudinal study 
is needed to compare the actual readiness of medical 
students for SDL as they progress in their curriculum.

Conclusion

Our study revealed that SDLR is vital for medical 
students to become life-long learners. The higher level of 
SDLR among the undergraduate IAU medical students in 
their pre-clinical years than in their clinical years could 
be due to the adaptation of the innovative curriculum 
using PBL, which is mainly implemented in the pre-
clinical years. Therefore, further studies are needed to 
determine the reasons for SDLR deterioration among 
medical students during their clinical years. 

Figure 1. The mean SDLI score of all medical students.

Figure 2. The mean SDLI score of the undergraduate medical 
students by gender.

Figure 3. The mean SDLI score of the pre-clinical and clinical 
students.
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