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ABSTRACT
Objectives This study aimed to evaluate the level of 
medical students’ self- directed learning (SDL) ability in 
mainland China and to identify its modifiable influencing 
factors for medical educators to take measures to improve 
medical professionals’ ability in SDL.
Design This was a cross- sectional study conducted 
between January and June 2019.
Setting This study involved students from five medical 
colleges located in the cities of Shenyang, Binzhou, 
Xuzhou, Shanghai and Guangzhou of mainland China.
Participants Participants included 365 medical students 
and residents sampled by the stratified clustered random 
method from five medical colleges.
Methods The t- test, F- test and multiple linear regression 
analyses were performed to test the association between 
personal and contextual factors of medical students and 
SDL.
Results The mean total SDL score was 76.12 (SD=10.96), 
implying that Chinese mainland medical students had 
moderate SDL ability. A univariate analysis found that 
the personal characteristics of confidence, students’ 
enjoyment of their specialty, utilisation of library resources, 
learning goals and habits and academic performance as 
well as the contextual factors of age, gender, learning 
resources, family income and group discussion were 
significantly associated with the total SDL score (p<0.05). 
Multiple linear regression analyses showed that academic 
performance, learning goals, confidence, learning 
resources, utilisation of library resources, family income 
and age were significantly associated with the total SDL 
score (p<0.05).
Conclusion Our study indicated that the contextual 
factors of learning resources, family income and age as 
well as the personal factors of academic performance, 
learning goals, confidence and utilisation of library 
resources were associated with medical students’ 
SDL ability in mainland China. It may be advisable to 
implement appropriate teaching strategies to improve 
students’ confidence and assist them establish learning 
goals, as well as to amplify school learning resources and 
encourage students to use them fully.

INTRODUCTION
The medical field is considered to have 
the most quickly evolving knowledge.1 
Medical professionals need to master the 
latest medical technologies and methods 

to maintain professional competence2 and 
better serve patients.3 A decline in physicians’ 
knowledge with time may result in lower 
quality of care. It is suggested that medical 
professionals continue to learn throughout 
their professional careers.4 It is increasingly 
recognised that medical education should 
prepare students to be lifelong learners.5 6 
Self- directed learning (SDL) is understood as 
a promising methodology that can promote 
lifelong learning in medical education.7

SDL stems from adult education litera-
ture by Knowles.8 Knowles defined SDL as ‘a 
process in which individuals take the initia-
tive, with or without the help of others, in 
diagnosing their learning needs, formulating 
learning goals, identifying human and mate-
rial resources for learning, choosing and 
implementing appropriate learning strat-
egies and evaluating learning outcomes.’9 
In other words, SDL entails that individuals 

Strengths and limitations of this study

 ► Student’s t- test, analysis of variance and multiple 
linear regression analysis were used to examine the 
relationships between self- directed learning (SDL) 
and influencing factors.

 ► A stratified clustered random sampling method was 
used to select participants from five medical schools 
in different cities representing different regions of 
China—Shenyang (northeastern), Binzhou (east-
ern), Xuzhou (central), Shanghai (southeastern) and 
Guangzhou (southern)—to improve the sample’s 
representativeness.

 ► A standardised instrument that assesses medical 
students’ SDL ability was used to make the results 
more reliable.

 ► The cross- sectional study design limited our survey 
factors’ correlation with SDL ability and did not per-
mit conclusions concerning causality.

 ► Our results for the factors of confidence and learning 
goals were obtained from a single question, rather 
than a scale, as well as the sample size was small, 
which could limit the reliability and generalisability 
of the findings.
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control and take responsibility for their learning.10 To 
help explain the concept and its elements, Hiemstra and 
Brockett proposed that learners’ personal characteristics 
and social context are significant factors affecting the 
SDL process.11 Exploring these two factors will allow us to 
better intervene in medical students’ SDL skills.

Several studies have investigated the factors that influ-
ence SDL ability. A study conducted of internal medi-
cine residents demonstrated that the personal aspects 
of motivation and individual characteristics and their 
development over time as well as the contextual factors of 
external guidance, residency programme structure and 
learning barriers influenced the SDL process.12 Some 
studies have reported that the personal characteristic 
of academic performance has a strong relationship with 
SDL ability,13 14 while another study reported a weaker 
relationship between the two.15 Regarding contextual 
factors, Premkumar et al16 proposed that older medical 
students were better self- directed learners than younger 
ones in the same cohort and that gender and years of 
premedical training had no significant effect on SDL 
ability; however, another study indicated no association 
between age and SDL ability.17 Leatemia et al18 revealed 
that grade 1 students had higher levels of SDL Readiness 
(SDLR) than grade 2 students. Other research noted 
that students from higher grades were more accustomed 
to SDL principles.19 The conclusions from these studies 
are therefore inconsistent and even contradictory. Some 
evidence indicates that culture influences students’ SDL 
ability.18 20 Therefore, it is necessary to explore the factors 
influencing SDL with students’ national background as a 
reference point.

Several researchers have developed scales to evaluate 
SDL ability, such as the SDLR Scale,21 22 the Self- rating 
Scale of SDL (SRSSDL)23 and the Self- directed Learning 
Instrument (SDLI).6 The SDLR and SRSSDL were devel-
oped using an exploratory factor analysis approach, and 
they only analyse content and factor domains. They have 
the potential weakness of their psychometric properties 
not being stable when applied to various cultural popu-
lations and different types of students.22 24 The original 
Chinese version of the SDLI demonstrated good reli-
ability and validity in assessing nursing students’ SDL 
ability in Taiwan.6 It has also been used to evaluate SDL 
ability of students belonging to different cultures and 
medical programmes, including nursing students from 
mainland China25 and Italy3 and medical students from 
Indian.26

With the development of educational technology, 
learning tools and methods have gradually diversified. 
In the future, learning behaviours will undergo signifi-
cant changes. The traditional dominant form of learning 
based on classroom instruction will also be supplemented 
by online learning, distance learning or other learning 
methods, and SDL can take place ‘using any method in 
any circumstances at any time.’27 At present, with the 
ongoing COVID- 19 pandemic, a large number of courses 
have shifted from didactic instruction in classrooms to 

learning via digital platforms.28 By engaging with SDL 
effectively, medical students can complete learning 
assignments and remain informed, and prepare for the 
future as a lifelong learner.

Better understanding and exploration of influencing 
factors may be helpful in enhancing students’ SDL 
capacity. Therefore, this study aimed to evaluate what’s 
the level of medical students’ SDL ability in mainland 
China and explore which factors affect SDL. This study 
would provide information on how students experience 
SDL and contributes information for evidence- based 
decision of medical educators to identify strategies to 
promote them in medical education programmes.

METHODS
Patient and public involvement
As the study objects were medical students, patients and 
the public were not involved in the design, conduct or 
analysis of our research.

Participants and procedures
A physician’s growth in China goes through three stages: 
undergraduate education, postgraduate training and 
continuing education.29 Undergraduate education lasts 
5 years and is divided into 2 years each of basic sciences 
and clinical medicine and 1 year of internship. Post-
graduate medical training consists of 3 years of resident 
training and/or 2–4 years of fellowship. Continuing 
education is a process of lifelong learning based on SDL 
principles.30 31 This study was a cross- sectional survey 
conducted between January and June 2019. Based on the 
outcomes about averages (−x  =76.7) and SDs (σ =11.2) of 
a previous research on SDLI32 and the sample size calcu-
lation formula ( n =

( ua/2σ
δ

)2
 ) for cross- sectional study,33 as 

well as setting the allowable error δ =1.5 and  a =0.05, we 
estimated the sample size required for this study to be 
no less than 258, including the loss to response rate of 
20%. It recruited medical students and residents from 
five medical campuses located in cities representing the 
different regions of China: Shenyang (northeastern), 
Binzhou (eastern), Xuzhou (central), Shanghai (south-
eastern) and Guangzhou (southern). We applied a 
stratified clustered random sampling method to select 
participants from two or three classes for each grade. 
Subjects were invited to participate after receiving the 
appropriate information regarding the study’s aims and 
procedures. Data were collected by considering one class 
as a unit, and questionnaires were collected on the spot. 
Ultimately, we totally recruited 375 participants, of whom 
365 completed the paper- based questionnaire.

Instruments
The survey questionnaires were self- administered and 
comprised two sections: basic information and the SDLI. 
According to Hiemstra and Brockett’s SDL model,11 we 
divided the inquiry information into two dimensions: 
contextual factors consisting of age, gender, grade, 
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student leader, family monthly income per capita, school 
resources and city and personal characteristics variables 
including confidence, students’ enjoyment of their 
specialty, library resource utilisation, learning goals, 
academic performance, learning habits and group discus-
sion. The item to evaluate the frequency of using library 
resources was ‘How often do you browse books and 
periodicals?’ The possible answers were ‘less than twice 
a week,’ ‘2 to 3 times a week,’ and ‘more than 3 times 
a week.’ The item, ‘Do you enjoy your specialty?’ with a 
‘yes, neutral, or no’ response format was used to assess the 
degree to which students enjoyed their specialty.

The SDLI6 is a self- administered pencil- paper instru-
ment containing 20 items across the four domains of 
learning motivation (LM, six items), planning and 
implementation (PI, six items), self- monitoring (SM, 
four items) and interpersonal communication (IC, four 
items). It uses a five- point Likert scale scoring method—
strongly agree (5), agree (4), neutral (3), disagree (2) 
and strongly disagree (1). The total possible score of the 
scale is the sum of all item scores, ranging from 20 to 100, 
with higher scores indicating higher levels of SDL ability. 
The internal consistency reliability for the SDLI in this 
study had an overall Cronbach’s α coefficient of 0.944, 
and for the four domains it was 0.856 (LM), 0.894 (PI), 
0.785 (SM) and 0.688 (IC). The reliability analysis showed 
good internal consistency for SDLI to test the SDL ability 
of medical students in mainland China. The form of the 
SDLI is included in online supplemental file 1.

Statistical analysis
Student’s t- tests and F- tests were performed to test the 
association between variables in personal factors, contex-
tual factors and SDLI scores. To evaluate the factors 
influencing SDL ability, we performed a multiple linear 
regression analysis with the total SDLI score as the depen-
dent variable and personal and contextual factors as inde-
pendent variables. The enter method was employed to 
enter the independent variables of all models. Statistical 
analyses were conducted using SPSS V.21.0 for Windows. 
Statistical significance was set at p<0.05.

RESULTS
Contextual and personal characteristics of medical students
A total of 375 medical students participated in the survey, 
and 365 completed the questionnaires, with a response 
rate of 97.3%. The mean total SDL score was 76.12 
(SD=10.96), which was comparable to results obtained in 
Taiwan, implying that the SDL ability of medical students 
in mainland China was moderate.5 The contextual charac-
teristics of the participants are presented in table 1. There 
were 213 female participants (58.36%) and 152 male 
participants (41.64%). Their ages ranged from 20 to 42 
years, with a mean age of 25.01 years (SD=2.69), which was 
negatively associated with the SDL scores total (r=−0.059, 
p>0.05). A total of 212 participants (58.08%) were resi-
dents, and the rest were medical students. Approximately 

one- third of the participants were class leaders and had 
stronger interpersonal communication skills than those 
who were not leaders. About half of the students who felt 
that their school had rich learning resources had higher 
SDLI scores. The F- test and t- test revealed significant 
differences in the SDL scores between different student 
groups of age, gender, family monthly income per capita 
and learning resources (p<0.05). Male students scored 
higher than female students. Medical students whose 
family monthly income was less than ¥2000 per capita had 
the highest scores. No statistically significant differences 
in SDL and the four domain scores were found between 
the different grade, student leader and city groups.

Personal factors are shown in table 2. Over half of the 
medical students reported feeling confident (n=189, 
51.78%), and they had higher SDL scores when compared 
with students who did not. Overall, 70% of students who 
enjoyed their specialty obtained the highest SDL scores, 
while students who were uncertain had the lowest scores. 
The majority of the participants had good to moderate 
learning goals, learning habits and academic perfor-
mance (95.89%, 91.51% and 95.07%, respectively), and 
they obtained higher SDL scores. The F- test and t- test 
demonstrated significant differences in SDL scores for 
all students’ inputs regarding personal characteristics 
of different student groups of confidence, enjoyment of 
their specialty, utilisation of library resources, learning 
goals and habits, academic performance and group 
discussion (p<0.05).

Exploratory investigation of possible related factors of 
medical students’ SDL ability
The results of the multiple linear regression analysis are 
shown in table 3. The independent variables of all models 
are listed according to the value of the standardised coef-
ficient β. Among the contextual and personal character-
istics, academic performance, learning goals, confidence, 
school learning resources and frequency of the utilisation 
of library resources were positively correlated with the 
total SDL scores of the medical students (p<0.05), with 
standardised coefficients of 0.397, 0.305, 0.241, 0.125 and 
0.093, respectively. Family income and age of participants 
were negatively associated with SDL (p<0.05), with stan-
dardised coefficients of −0.189 and −0.125, respectively.

DISCUSSION
Our study found that the personal characteristics of 
academic performance, confidence as well as the contex-
tual factors of learning resources, family income and age 
were significantly associated with medical students’ SDL 
ability in mainland China (p<0.05). Identifying modifi-
able influencing factors for medical educators to prepare 
medical students’ SDL ability might become meaningful.

The analysis of the association between academic 
performance and SDL scores showed significant differ-
ences. Students with better academic performance were 
found to have significantly higher SDLI scores. Our 

https://dx.doi.org/10.1136/bmjopen-2021-051590
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findings were consistent with a study showing that SDL 
skills such as the identification of learning needs, the utili-
sation of learning resources, the management of learning 
processes and planning time were related to academic 
success.34 35 Nevertheless, several previous studies 
concluded that academic performance had no significant 
effect on SDL scores, as SDL may not be necessary for 
learning foundational knowledge, provided students are 
given specific instructions on what to study.16 36 Our find-
ings probably due to the fact that the participants were 
senior medical students and residents who should be 
proficient in comprehensive clinical practice skills, which 
may need SDL to master.

We found that confidence was associated with medical 
students’ SDL ability, the higher the confidence, the 
higher the SDLI score. This was in line with a study showing 
that students with greater confidence in controlling their 
learning process were more self- directed than others.21 
Confidence has been proposed as a factor in readiness 
for SDL.30 As students gained confidence in their SDL 
ability, they were more willing to become independent 

in their learning.37 Additionally, one study conducted 
of residents indicated that different levels of confidence 
affected how they approached SDL. Over time, residents 
naturally become more confident when identifying and 
using the appropriate resources for a given objective,12 
which enabled the SDL process.

Regarding learning resources, students who deemed 
that their schools had abundant learning resources and 
frequently used library resources had higher SDLI scores. 
Students’ evaluations of the richness of their school’s 
learning resources varied for the same school: the stronger 
their SDL ability, the better their exploration and utilisa-
tion of learning resources. Knowles9 and Iwasiw38 identi-
fied learning resources as an important part of the SDL 
process. Our findings were congruent with previous work 
suggesting that medical students who had higher scores 
on SDL scales used learning resources such as libraries 
and electronic medical databases more frequently and 
spent more time studying independently.39 A recent study 
implemented a case- based SDL activity in a first- year 
medical school course. The study graded students, not 

Table 1 Relationship between contextual factors and SDL (n=365)

Variable n (%) LM PI SM IC SDL

Total participants 365 (NA) 23.8±4.98 22.22±5.15 15.40±3.21 15.25±3.27 76.12±10.96

Gender*

  Male 152 (41.64) 24.39±3.93† 22.89±4.26† 15.64±2.44† 15.54±2.68† 78.48±11.28†

  Female 213 (58.36) 23.38±3.66 21.74±4.03 14.81±2.33 14.52±2.56 74.45±10.43

Grade*

  Student 153 (41.92) 23.79±3.85 22.18±4.10 14.90±2.34 14.78±2.58 75.65±10.77

  Resident 212 (58.08) 23.81±3.78 22.25±4.21 15.34±2.45 15.06±2.71 76.46±11.11

Student leader*

  Yes 130 (35.62) 23.94±3.67 22.40±3.95 15.37±2.36 15.45±2.35 77.15±9.85

  No 233 (63.84) 23.73±3.89 22.11±4.29 15.04±2.44 14.68±2.79 75.57±11.54

Family monthly income per capita‡

  <¥2000 68 (18.63) 25.13±3.17† 23.34±4.18† 15.90±2.32† 15.94±2.71† 80.31±10.14†

  ¥2000–¥4000 176 (48.22) 23.05±3.80 21.44±4.02 14.71±2.14 14.34±2.43 73.53±10.17

  >¥4000 121 (33.15) 24.15±3.90 22.72±4.18 15.39±2.69 15.27±2.73 77.53±11.60

Learning resources*

  Rich 193 (52.88) 24.63±3.56† 23.13±3.79† 15.64±2.35† 15.38±2.57† 78.79±10.27†

  No 172 (47.12) 22.87±3.86 21.19±4.33 14.62±2.36 14.45±2.67 73.13±10.96

City‡

  Shenyang 56 (15.34) 23.75±3.50 22.82±4.24 15.34±2.54 14.96±2.95 76.88±11.76

  Shanghai 89 (24.38) 23.34±3.69 21.70±4.50 14.98±2.40 14.76±2.49 74.78±10.94

  Xuzhou 81 (22.19) 24.20±3.97 22.16±3.85 15.57±2.31 15.35±2.75 77.27±10.34

  Binzhou 74 (20.27) 24.23±3.72 23.05±4.40 15.27±2.48 15.27±2.50 77.82±11.41

  Guangzhou 65 (17.81) 23.49±4.07 21.54±3.55 14.60±2.28 14.31±2.61 73.94±10.23

*Learner’s t- test.
†Statistically significant associations are bolded (p<0.05).
‡One- way ANOVA.
ANOVA, Analysis of Variance; IC, interpersonal communication; LM, learning motivation; NA, not applicable; PI, planning and implementing; 
SDL, self- directed learning; SM, self- monitoring.
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on the accuracy of their differential and final diagnoses 
but on their ability to provide a rationale and supporting 
documentation to justify their conclusions. The students 
perceived that the activity helped them develop SDL 
skills.40

Students from middle- income families obtained the 
lowest SDLI scores, while those from low- income fami-
lies obtained the highest scores. This was different from 
previous studies that concluded that income level did not 
affect SDL.34 41 This difference might be due to a discrep-
ancy in culture. Most students from middle- income fami-
lies living in a comfortable environment might tend to 
be satisfied with their current living status and lack a 
sense of crisis. However, students from low- income fami-
lies might be more eager to learn because they wish to 

develop themselves to improve their future living status 
and upgrade their social class.

The findings of this study also demonstrated that age 
was negatively associated with students’ SDLI scores, 
differing from previous studies that revealed no correla-
tion between student age and SDL skills.13 18 This result 
disagreed with previous studies indicating that older 
students had significantly higher scores than younger 
students.19 The original concept of SDL theory was based 
on the principles of adult education, suggesting that it is 
more suitable for adult learners9 42; yet, in other studies, 
SDL was proven effective with children in preliminary and 
secondary education.7 A study elucidated that SDLR was 
not attributable to age itself but, rather, to the students’ 
experiences.43 These findings suggest a dichotomy in 

Table 2 Relationship between personal factors and SDL (n=365)

Variable n (%) LM PI SM IC SDL

Total participants 365 (NA) 23.8±4.98 22.22±5.15 15.40±3.21 15.25±3.27 76.12±10.96

Confidence*

  Yes 189 (51.78) 25.07±3.41† 23.75±3.91† 16.13±2.28† 15.94±2.52† 80.89±9.99†

  No 176 (48.22) 22.44±3.74 20.58±3.79 14.11±2.08 13.88±2.37 71.00±9.57

Enjoyment of specialty‡

  Yes 257 (70.41) 24.84±3.36† 22.99±4.12† 15.58±2.29† 15.37±2.61† 78.78±10.24†

  Neutral 46 (12.60) 20.80±3.79 19.33±4.13 13.83±2.37 13.52±2.47 67.48±10.27

  No 62 (16.99) 21.73±3.54 21.16±3.12 14.37±2.40 14.24±2.47 71.50±9.54

Utilisation of library resources

  <Twice a week 237 (64.93) 23.30±3.59† 21.76±4.01† 14.74±2.34† 14.46±2.61† 74.27±10.39†

  2–3 times a week 77 (21.10) 24.36±4.46 22.77±4.64 15.86±2.38 15.92±2.66 78.91±11.99

  >3 times a week 51 (13.97) 25.27±3.21 23.53±3.79 16.02±2.34 15.71±2.30 80.53±9.93

Learning goals‡

  Clear 134 (36.71) 25.81±3.28† 23.97±4.06† 16.00±2.36† 15.82±2.68† 81.60±10.03†

  Neutral 216 (59.18) 22.84±3.46 21.32±3.81 14.75±2.22 14.56±2.42 73.47±9.85

  No 15 (4.11) 19.67±4.29 19.53±4.56 13.53±3.23 12.67±3.09 65.40±12.61

Academic performance‡

  Good 175 (47.95) 25.03±3.27† 23.65±3.68† 16.04±2.37† 15.58±2.78† 80.30±9.97†

  Neutral 172 (47.12) 22.88±3.79 21.20±4.08 14.48±2.10 14.60±2.25 73.17±10.02

  Poor 18 (4.93) 20.67±4.59 18.06±3.92 13.00±2.25 12.00±2.52 63.72±10.66

Learning habits

  Good 93 (25.48) 25.75±3.06† 24.45±3.42† 16.37±2.13† 15.84±2.72† 82.41±9.15†

  Neutral 241 (66.03) 23.32±3.72 21.77±3.92 14.84±2.28 14.65±2.50 74.57±10.27

  Poor 31 (8.49) 21.71±4.18 19.03±4.90 13.97±2.85 14.58±3.06 69.29±12.93

Group discussion‡

  Regular 59 (16.16) 24.36±3.46† 23.19±3.77† 15.29±2.35 15.31±2.61† 78.14±10.56†

  Neutral 267 (73.15) 23.89±3.81 22.28±4.08 15.23±2.37 15.00±2.62 76.41±10.63

  Never 39 (10.68) 22.33±3.40 20.31±4.74 14.46±2.69 14.00±2.8 71.10±12.53

*Learner’s t- test.
†Statistically significant associations are bolded (p<<0.05).
‡One- way ANOVA
ANOVA, Analysis of Variance; IC, interpersonal communication; LM, learning motivation; NA, not applicable; PI, planning and implementing; 
SDL, self- directed learning; SM, self- monitoring.
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Table 3 Multiple linear regression analyses for influencing factors associated with SDL (n=365)

Factor

Unstandardised coefficient Standardised coefficient

t P valueB SE β

Academic performance

  Good 8.707 2.351 0.397† 3.703 <0.001

  Neutral 5.747 2.237 0.262* 2.569 0.011

Learning goals§

  Clear 6.930 2.689 0.305† 2.577 0.010

  Neutral 3.875 2.509 0.174 1.544 0.123

  Confidence: yes 5.286 1.000 0.241† 5.286 <0.001

  Learning resources: rich 2.743 0.968 0.125† 2.833 0.005

Utilisation of library resources¶

  2–3 times a week 2.517 1.158 0.093* 2.173 0.030

  >3 times a week 2.279 1.375 0.072 1.658 0.098

Family monthly income per capita**

  =¥2000–¥4000 −4.142 1.227 −0.189† −3.376 0.001

  >¥4000 −1.636 1.292 −0.070 −1.266 0.206

  Age −0.511 0.209 −0.125 −2.451 0.015

Learning habits††

  Good 2.625 2.057 0.105 1.276 0.203

  Neutral 0.209 1.792 0.009 0.116 0.907

Group discussion‡‡

  Regular 3.041 1.879 0.102 1.618 0.107

  Neutral 0.871 1.596 0.035 0.546 0.586

  Gender: male 1.659 0.925 0.075 1.793 0.074

  Student leader: yes 1.174 0.965 0.051 1.217 0.224

  Grade: resident 0.822 1.061 0.037 0.774 0.439

City§§

  Shenyang 0.896 1.778 0.030 0.504 0.615

  Shanghai −2.544 1.566 −0.100 −1.624 0.105

  Xuzhou −2.420 1.621 −0.091 −1.493 0.136

  Binzhou −0.648 1.586 −0.025 −0.431 0.666

Enjoyment of specialty¶¶

  Yes 0.285 1.370 0.012 0.208 0.836

  Neutral −2.835 1.688 −0.086 −1.679 0.094

SDLI score was the dependent variable.
Statistically significant associations are bolded (p <0.05).
*P<0.05.
†P<0.01.
‡Reference group=poor.
§Reference group=no.
¶Reference group=poor. Reference group=<Twice a week.
**Reference group<¥2000.
††Reference group=Poor.
‡‡Reference group=Never.
§§Reference group=Guangzhou.
¶¶Reference group=No.
B, regression coefficient; SDL, self- directed learning; SDLI, Self- directed Learning Instrument.
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the understanding of the association between SDL and 
age. A further research on the influence of age on SDL 
is needed.

A limitation of this study is that the cross- sectional study 
design was implemented at only one point in time, which 
may limit our survey factors’ correlation with SDL ability 
and prevent the drawing of causality conclusions. Addi-
tionally, results for the factors of confidence and learning 
goals were obtained from a single question, rather than 
a scale, which could limit the reliability of the findings. 
Moreover, our participants just from mainland China as 
well as the sample size was small, which might hinder the 
generalisability of the study to other countries. Therefore, 
a further longitudinal study and a well- founded study 
design with expanded sample size including different 
regional and cultural participants should be used for this 
subject.

CONCLUSION
The present study demonstrated that the SDL ability 
of medical students in mainland China was moderate. 
Several factors influencing SDL were identified, including 
the contextual factors of age, family income and learning 
resources as well as the personal factors of academic 
performance, learning goals, confidence and utilisation 
of library resources. Younger students from low- income 
families or those with good academic performance had 
higher SDL ability. It may be useful that medical students 
improve confidence and establish clear learning goals 
to enhance SDL ability. Concurrently, medical colleges 
educators should amplify learning resources and 
encourage students to make good use of them, as well 
as implement appropriate teaching strategies, such as 
problem- based learning to foster medical students’ confi-
dence and assist them in setting learning goals to facili-
tate effective SDL.
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