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ABSTRACT

وطالب  الثالثة  السنة  طالب  نظر  وجهات  عرض  األهداف:  
الطبي  البرنامج  في  املوجه  الذاتي  التعليم  في  بقدراتهم  التخرج 
املبنية بوسيلة االستبيان  الثقة  املبتكر للخريجني املشتركني و حتديد 

املستخدمة.

االستبيان  وإعطاء  استطالعي  استبيان  مخطط  عمل  مت  الطريقة:  
الشخصي لطالب الطب ما فبل التخرج وعددهم 47 _ جامعة امللك 
العربية  اململكة   _ الرياض   _ الصحية  للعلوم  عبدالعزيز  بن  سعود 
السعودية في أكتوبر 2008 ومارس 2009 وبعد دخول برنامج التعليم 
االستبيان  .  كما بحث   )PBL( املشاكل املتكامل عن طريق حل 

.SDL التقدير الشخصي ل 14 قدرة للتعليم الذاتي املوجه

النتائج:  كانت الثقة املبنية على االستبيان عالية )a=0.945( وكان 
التعليم  إلى عالية بقدراتهم في  للمستجيبني وجهات نظر متوسطة 
الرئيسي للتعليم  البناء  التي بني أساسيات  املناطق  الذاتي املوجه في 
الذاتي املوجه.  مقارنة مع طالب التخرج، كان لدى طالب التخرج 
متوسط عالي ومهم إحصائيًا ومقدر على 11 من 14 كفاءة التقدير 

          .p<0.05 SDL  الشخصي للتعليم الذاتي املوجه

اخلريجني  في   SDL ل  أخرى  دراسات  مع  مشترك  بشكل  خامتة:  
املشتركني مبناهج )PBL(، يرى معظم الطلبة أنفسهم أنهم امتلكوا 
قدرات متوسطة إلى عالية SDL.  احتلت معرفة املتعلمني مستويات 
واملتعلمني  للطلبة  مفيدة  تعتبر  والتي  الشخصي  االجتاه  لتحديد 
الطبيني.  عن طريق فهم وجهات نظر املتعلمني بقدراتهم على التعليم 
على  املبني  الطبي  البرنامج  تعديل  نستطيع تصميم  املوجه،  الذاتي 
البراهني الذي يرفع من أهداف املناهج املعدة.  نحتاج إلى دراسات 

متطورة ملالحظة التطبيقات و ثبات القدرات احلسية.

Objectives: To explore junior and senior students’ 
perceptions of their self-directed learning )SDL( 
capabilities in an innovative graduate-entry medical 
program and to determine the construct reliability of the 
survey instrument utilized.

Methods: A cross-sectional survey design in which a self-
report questionnaire was administered to undergraduate 

medical students )n=43( of King Saud bin Abdul Aziz 
University for Health Sciences, Riyadh in October 2008 
and March 2009; soon after entry and in their year 3 of 
an integrated  problem-based learning  )PBL( program.  
The questionnaire sought self-assessment on 14 SDL 
capabilities.  

Results:  Questionnaire construct reliability was high 
)Cronbach’s alpha=0.945(. Respondents had medium 
to high perceptions of their self-directed learning 
capabilities in areas that are among the main building-
blocks of self-directed learning. In comparison to junior 
students, senior students had statistically significantly 
higher mean scores on 11 of 14 self-assessed SDL 
competencies )p<0.05(.

Conclusions: Consistent with other studies of SDL 
in a graduate-entry PBL curriculum, most students 
perceived themselves as having moderate to high SDL 
capabilities. Knowledge of learners’ perceived levels of 
self-directedness is helpful for both students and medical 
educators. By understanding learners’ conceptions of 
their self-directed learning capabilities we can design 
evidence-based program modifications that are likely to 
promote intended curriculum objectives.  Longitudinal 
studies are needed observing the application and stability 
of perceived capabilities.
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Problem-based learning )PBL( is an instructional 
method that uses real world cases or problems 

as a starting point for learning and several studies 
have discussed the positive effects of PBL on various 
aspects of student learning and performance.1-4  These 
include development of self-directed learning skills and 
enhancement of intrinsic interest in lifelong learning. 
In a world of rapidly expanding knowledge, promoting 
in students the capacity to engage in self-directed )SDL( 
lifelong learning is a goal of medical education.  Many 
graduate-entry courses encourage SDL and students 
appear to appreciate the flexibility offered.5 Trying to 
capture the essence of this multifaceted concept in a 
single definition is however, very difficult.6  Knowles7 
originally defined SDL as “a process in which individuals 
take the initiative with or without the help of others 
in diagnosing their learning needs, formulating goals, 
identifying human and material resources, and evaluating 
learning outcomes”. Attempting to bring more clarity 
to the definition and application of the concept recent 
authors8-10 have described self-directed learning as an 
internalized process related to motivation, self-identity 
and behaviors that are also dependent on external 
factors that facilitates a student taking responsibility for 
their learning.  Both internal and external aspects can 
be viewed on a continuum and optimal learning occurs 
when the learner’s level of self-direction is balanced with 
the extent to which self-directed learning opportunities 
are possible.11-13   Self-directed learning is however, an 
aspect of learning in innovative curricula that students 
often express scepticism, and a need for formal support 
and guidance in application of the process at the 
beginning of their courses.14  This desire for instruction, 
according to Knowles15 reflects the belief that some 
adults may be unfamiliar with self-directed learning.  
By implication, it may also reflect little self-insight into 
an understanding of their own self-directed learning 
preparedness or capabilities and there is a paucity 
of medical education studies in our socio-cultural 
context in this regard.  Indeed, as Miflin16 suggests, the 
assumption that students will be self-directed on entry 
to medical programs has been given little attention in 
the research literature.

Five medical schools in Saudi Arabia are known to 
be implementing PBL curricula. As indicated earlier 
however, successful implementation of PBL calls on 
conceptions of learning capabilities, attitudes and 
experience of SDL that students are often assumed 
to possess on entry to medical school.  Furthermore, 
a review of the literature indicates that little is known 
about Saudi medical  students’  conceptions of learning, 
attitudes and self-concepts as autonomous, self-
directed learners  or  their perceptions of whether the 
learning environment in medical schools implementing 

innovative curricula  are antagonistic to or supportive 
of self-directed learning.  Student’s perceptions of their 
capabilities are important as both have an effect on 
their learning.17  The aim of this study were therefore 
to explore  our  junior and senior medical students 
perceptions of their self-directed learning capabilities in a 
contemporary graduate-entry program.  The author also 
aimed to determine the psychometric properties of the 
survey instrument used to determine SDL capabilities.  
Specific objectives of the study were to determine the 
extent to which first and third year students at the 
College of Medicine, King Abdul-Aziz University for 
Health Sciences perceive themselves as self-directed 
learners and if there were any statistically significant 
differences between junior and senior students’ self-
assessed SDL capabilities.  

Materials. In November, 2008 first year medical 
students )Junior students( entering the graduate entry 
course at King Saud bin Abdul Aziz University for 
Health Sciences in the academic year 2008-2009 )n=22(, 
were administered a questionnaire aimed at eliciting 
self-assessment of self-directed learning competencies. 
In March 2009, the third year class )senior students( 
)n=21(, were administered the same questionnaire.
       Defining self directed learning capabilities. For the 
purpose of this study, self-directed learning competency 
and therefore readiness is defined as ‘the degree to 
which the individual possess the attitudes, abilities and 
personality characteristics necessary for self-directed 
learning’.19 Important assumptions underlying this 
definition are that adults are inherently self-directing; 
SDL capabilities exist along a continuum and are 
present in all individuals to some extent.  

Self-directed learning self-assessment.  A review of 
the literature revealed 2 main instruments available for 
the assessment of readiness for SDL.  Oddi’s Continuing 
Learning Inventory )OCLI(20  and Guglielminos’  Self-
Directed Learning Readiness Scale )SDLRS(.21  The 
SDLRS was initially considered a better instrument 
since it addresses both attributes and skills and has been 
used in several disciplines. This 58-item Likert scale 
aims to measure the degree to which people perceive 
themselves as having a capacity to engage in self-directed 
learning.  However, although a practical instrument for 
measuring self-directed learning readiness, studies have 
indicated that the instrument falls short of measuring 
characteristics that were determined as associated 
with self-directed learning.  For example, exploring 
the underlying factor structure of the SDLRS Hoban, 
Lawson, Mazmanian, Best and Seibel22 concluded that 
medical educators should hold limited expectations of 
the scale for measuring medical students’ readiness for 
self-directed learning.  Cognizant of the shortcomings of 



1221www. smj.org.sa     Saudi Med J 2009; Vol. 30 )9( 

Medical students’ preparation for PBL … Elzubeir

the SDLRS and a need to administer a short and easily 
intelligible instrument in our context, the author chose 
to utilize a modified version of the self-assessment of 
self- learning skills scale developed by Heimstra.13  This 
10-item instrument is based on 7 competencies Knowles7 
identified for being a self-directed learner, namely: )i( 
Understanding the differences between teacher-directed 
and student-directed learning, )ii( Determining one’s 
concept as a self-directed being, )iii( Relating to peers 
collaboratively and as resources for learning, )iv( 
Diagnosing learning needs and formulating objectives, 
)v( Viewing teachers as facilitators, )vi( Identifying 
other resources, and )vii( Collecting and validating 
evidence of accomplishments. The survey was intended 
to give respondents an opportunity to develop a better 
understanding of their own levels of self-directed 
learning competencies and thereby to determine how 
well they fit these skills as personal attributes. The author 
adopted this survey as a framework, adding items of 
interest in our context and modifying the language to 
ensure students for whom English is a second language 
would be likely to understand statements.  The result 
was a 14-item survey.  A written outline of the purpose 
of the survey and instructions on its completion were 
provided.  Informed consent was sought and surveys 
were completed anonymously. Participants were asked 

to respond to all survey statements indicating their 
perceived )high, medium, low( self-directed capabilities.  
A “Don’t Know” category was included for those who 
might have ambivalence/lack of insight regarding their 
SDL capabilities.

For descriptive and inferential statistical analyses, 
the SPSS software for Windows Version 16 was used. 
Means and standard deviations were generated. The 
independent samples t-test was applied to compare 
sample means.  A 2-tailed p value of <0.05 was considered 
statistically significant.  The Cronbach’s  alpha was 
calculated to determine the internal consistency of the 
questionnaire.

Results. Twenty-two of 25 first year students 
)Junior students, 88% response( and 21 of 22 students 
third years )senior students( returned completed 
questionnaires )95% response( )91% response overall(. 
Few responded “Don’t Know” )4/47( indicating a high 
level of self-awareness among respondents. In this study, 
the internal consistency )Cronbach’s alpha( of the total 
instrument was 0.945.  Results regarding perceived 
SDL capabilities are as follows:

Medium and high SDL self assessments. Table 1 
shows means and standard deviations for the total 
sample and for groups’ regarding perceived SDL 

Table 1 - First year and third year medical students’ self-directed learning capabilities self-ratings.

Statements  Overall 
(n=43)

First year
(n=22)

Third year
(n=21)

1. A concept of myself as a learner who is not dependent on faculty for directing my 
learning

1.49 ± 0.51 1.68 ± 0.72 2.33* ± 0.66

2. A concept of myself as a learner who takes personal responsibility for planning 
and carrying out learning activities

2.00 ± 0.76 1.91 ± 0.81 2.57* ± 0.59

3. An ability to collaborate with peers in seeking and providing help regarding 
learning activities

2.23 ± 0.78 1.82 ± 0.79 2.71* ± 0.46

4. My ability to realistically diagnose my own learning needs 2.26 ± 0.80 1.86 ± 0.73  2.24* ± 0.77
5. My ability to turn my learning needs into learning goals, plans and activities 2.05 ± 0.76 2.23 ± 0.75 2.48* ± 0.51
6. My ability to relate to teachers as helpers or facilitators and take initiative in 
making use of their expertise

2.35 ± 0.65 1.82 ± 0.66 2.48* ± 0.51

7. My ability to identify human and material resources appropriate to my different 
learning needs and goals

2.14 ± 0.68 1.86 ± 0.73 2.33* ± 0.73

8. My ability to select and use strategies for making good use of learning resources 2.10 ± 0.68 1.77 ± 0.53 2.48* ± 0.60
9. My ability to collect evidence regarding my achievement of various kinds of 
learning objectives

2.12 ± 0.66 1.68 ± 0.84 2.24* ± 0.77

10. My ability to assess my performance through feedback received from others 
)namely assessment results, feedback from students and facilitators(

1.95 ± 0.84 1.86 ± 0.83 2.43* ± 0.81

11. My ability to observe and model the performance of other respected peers and/or 
faculty members to improve myself

2.14 ± 0.86 2.18 ± 0.73 2.62* ± 0.59

12. My ability to assess my performance through self reflection 2.40 ± 0.70 2.00 ± 0.87 2.43* ± 0.51
13. My concept of myself as a learner who knows how best I learn )namely I know 
my learning style/preferences(

2.21 ± 0.74 1.91 ± 0.87 2.52* ± 0.51

14. My preference to take part in deciding what I will learn and how 2.21 ± 0.77 2.00 ± 0.71 2.62* ± 0.50
Data are expressed as mean ± SD. *p<0.05. Scoring: 0= don’t know; 1 = low; 2 = medium; 3 = high. 
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capabilities.  Overall ratings indicate that our students 
have moderate self-perceptions of their capabilities as 
self-directed learners.  This was particularly the case for 
junior students )first year(.  However, on comparing 
group means, senior students )third year( tended to 
rate themselves as having higher self-conceptions of 
their capabilities on 11 of the 14 indicators of SDL 
readiness and the analysis showed statistically significant 
differences between the groups regarding a concept of 
self as a learner who is not dependent on faculty for 
directing my learning )p=0.003(; a concept of self as a 
learner who takes personal responsibility for planning 
and carrying out learning activities )p=0.004(; ability 
to collaborate with peers in seeking and providing help 
regarding learning activities )p=0.000(; ability to relate 
to teachers as helpers or facilitators and take initiative 
in making use of their expertise )p=0.001(; ability to 
identify human and material resources appropriate to 
different learning needs and goals )p=0.040(; ability to 
select and use strategies for making good use of learning 
resources )p=0.000(; ability to collect evidence regarding 
own achievement of learning objectives )p=0.029(; 
ability to assess performance through feedback received 
from others )namely assessment results, feedback from 
students and facilitators( )p=0.030(; ability to observe 
and model the performance of other respected peers 
and/or faculty members to improve self )p=0.037(; 
self concept as a learner who knows how best I learn 
)p=0.007( and preference to take part in deciding what 
and how I learn )p=0.002(.  No statistically significant 
group differences were found regarding ability to 
realistically diagnose own learning needs, to turn 
learning needs into learning goals, plans and activities 
and to assess performance through self reflection. 

Discussion.  This study provides a glimpse into 
junior and senior medical students’ perceptions of their 
self-directed learning competencies.  It comprises part 
of an on-going evaluation process within the College of 
Medicine to improve and assure quality teaching and 
learning.  To the best of the researcher’s knowledge, this 
is the first exploration of self-directed learning readiness 
in a PBL course in a Saudi population. The hope is that 
the paper stimulates discussion about how to maximize 
the self-directed learning capabilities of students at 
different stages of PBL curricula and in different socio-
cultural contexts. Findings of the study indicate that our 
graduate-entry medical students are no different from 
those in other socio-cultural contexts; as they perceive 
themselves as possessing moderate to high self-directed 
learning capabilities on entry to and at a later stage of a 
PBL curriculum respectively.  They appear to have the 
main goal setting and self-management competencies 
that are the basic building blocks of self-directed 

learning.23  The study reported here also indicated that 
senior students had stronger conceptions of themselves 
as self directed learners;  knowledgeable on how best 
they learn and  perceive themselves as individuals with 
a preference for deciding on what and how they learn-
skills, which will be highly relevant in the internship 
and throughout their professional careers.  Self-directed 
learning is a multifaceted process and strategies evolve 
over time.  Metacognitive and reflective strategies can 
develop gradually with guidance. Anecdotal and research 
evidence have suggested ability to apply metacognitive 
strategies including self-evaluation and reflection are 
influenced by epistemological beliefs,24 which in turn 
may be influenced by socio-cultural background.  
Using a reflective journal assignment with clinical 
physiotherapy students in the United Arab Emirates 
however, Larin et al25 found students’ ability to reflect 
on how they learn in clinical placements compared 
positively with those of Canadian students. Case studies 
conducted by Evensen et al26  also suggest that learner 
reflection about SDL leads to increasing tendency to 
modify or invent better SDL strategies.  However, most 
groups need help to reflect on their learning.27 Overall 
findings thus indicate a diversity of SDL capabilities 
and experience of skills on entry to and during later 
stages of medical school, which are consistent with 
similar studies of graduate-entry students’ self-directed 
learning.10  From their experiences of  graduate entry 
students’ self direction, Miflin et al10 found that  
students became “more rather than better, self directed 
learners as a  result of growing confidence in the [PBL]  
tutorial process” and suggests that  this is perhaps a more 
accurate reflection of how mature students develop in 
a PBL curriculum, supporting the argument endorsed 
here, that mature students are self-reliant and capable 
of self-direction when they enter a course, but need 
guidance as to the direction they should take at the 
beginning of new experiences.  Indeed, most authors 
acknowledge that SDL is a developmental process 
and competencies evolve over time,23,28 supporting the 
belief that “self-directed learning is more in tune with 
our natural processes of psychological development”15 
and is an orientation developed through socialization. 
Self-directed learning theory building in a framework of 
sociological, psychological and pedagogical dimensions 
is therefore vital.30

Nonetheless, developing SDL capabilities currently 
perceived as low to moderate by junior students in our 
context will require a number of supportive strategies 
including encouraging students to generate learning 
contracts with advising faculty/personal tutors. Learning 
contracts are an important tool for successful and positive 
self-directed study experiences for both students and 
advising faculty members.31,32 In negotiating a learning 
contract for goals, strategies, and evaluation criteria, 
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faculty can therefore help create a sense of partnership 
with learners and facilitate a needs assessment approach 
to discovery of what objectives should be set and what 
resources match identified learning needs. In this way, 
junior students’ development of a sense of control in 
SDL could be enhanced. The PBL facilitators’ roles in 
promoting students’ motivation for learning and acting 
as a metacognitive coach are also essential support 
mechanisms.33 Encouraging faculty to see themselves 
as partners in the educational process and to provide 
guidance and support to students both outside PBL 
sessions, and [to a lesser extent] within  the PBL 
process are additional important aspects for faculty 
development programs. Other researchers have observed 
misinterpretations regarding the amount of guidance to 
provide for students in courses that emphasize SDL, 
which has resulted in a minimalist “hands off” approach 
being adopted.12 As with any new curriculum, formal 
orientation and development will also be required of 
faculty members to ensure that they fully understand 
their roles and responsibilities and are able to articulate 
the rationale for and defend SDL to skeptical students.  
Many universities, like our own, now have medical 
education departments which assist faculty in gaining 
a sound understanding of modern educational theories 
and strategies like PBL and should be utilized for 
the purpose of articulating the multifaceted nature 
of SDL throughout the academic year.  Interestingly, 
there were no statistically significant mean differences 
between groups regarding perceived abilities to 
realistically diagnose own learning needs, to turn 
learning needs into learning goals, plans and activities 
and to assess performance through self reflection.  This 
could be an indication of effectiveness of the College’s 
encouragement of critical self-evaluation and a move 
beyond students’ sole reliance on external expert 
assessment of their performance. The lack of group 
differences in these areas may thus be an indication that 
most students perceive they are developing confidence 
and competence in evaluating whether their learning 
theories and actions are effective.  Another interesting 
finding was that approximately a third of junior students 
rated themselves low on knowledge of how best they 
learn. Understanding how one prefers to learn can be 
examined through a learning style inventory. In our 
series, this finding was surprising given recent efforts to 
include administration of a learning style inventory in 
the student orientation program.  There is a number of 
learning style or learning preference inventories available 
in the literature.  Among those commonly cited are 
the Kolb34 and Honey and Mumford35 inventories. 
Both have congruence with concepts fundamental 
to SDL such as experiential learning, reflection and 
experimentation. 

Finally, the study involved ‘self assessment’ of SDL 
capabilities and one might legitimately question whether 
self-assessments are a true reflection of self-directed 
learning capabilities.  Various authors have questioned 
the ability of students and physicians to accurately 
self-assess their capabilities, performance and learning 
needs.36,37  A recommendation is that self-assessment 
should be used as one tool amongst other sources to 
provide a more complete appraisal of competencies.36   
The author supports this recommendation as well as 
the sentiments of Hoban et al22 that there should be 
a reorientation of self-directed learning in a direction 
away from measures of perceptions towards observation 
of self-directed learning endeavors and a future 
qualitative study is planned to achieve this objective in 
our context.

Findings of this study should be interpreted 
cautiously since this was an exploratory study.  They 
may however provide a baseline on which to consider 
the preparedness of graduate-entry medical students 
for SDL in similar contexts.  Furthermore, the junior 
students were approximately one month into the PBL 
curriculum before data collection took place. Due 
to time-tabling constraints at the beginning of the 
academic year, it was not possible to administer the 
questionnaires any earlier.  It is therefore possible that 
early, albeit short, PBL experiences before questionnaire 
administration to this group may have positively 
influenced self-assessments of SDL capabilities. 

In conclusion, the speed of information proliferation 
and the complexities of medical education in the 
twenty-first century make development of self-directed 
learning capabilities of medical students imperative.  
These capabilities exist to some degree in all adults 
but need support, encouragement, and conducive 
learning environments in which to develop. The 
author concludes that our graduate-entry students are 
no different from the students in other socio-cultural 
contexts in terms of their readiness for SDL and their 
development of relevant capabilities.  They perceive 
themselves to possess basic characteristics necessary to 
engage in SDL at commencement, and as they near 
the end of the undergraduate medical course. These 
capabilities should be fostered by all aspects of the 
undergraduate and postgraduate learning environments.  
Support mechanisms are however, important for both 
faculty and students to assist development of a clearer 
understanding of the multifaceted nature of, goals and 
processes of SDL.   Knowledge of learners’ perceived 
self-directedness is helpful for both students and medical 
educators. Only by understanding students’ beliefs 
on their self-directed learning skills can we facilitate 
design of evidence-based interventions that are likely 
to promote undergraduate and postgraduate program 
objectives.   Longitudinal research with these and other 
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groups will however be necessary to further validate 
the results obtained and to determine the extent to 
which self-perceived capabilities change when students 
progress into postgraduate medical education.  

Acknowledgment. The author would like to thanks the students 
who participated in the study, Professor Mohi Magzoub, Chairman, 
Medical Education, for assistance with data collection and Ms Annabelle 
Borja for data entry and preliminary analysis.

References
  
  1. Albanese MA, Mitchell S. Problem-based learning: a review 

of literature on its outcomes and implementation issues. Acad 
Med 1993; 68: 52-81. Erratum in: Acad Med 1993; 68: 615.

  2. Vernon DT, Blake RL.Does problem-based learning work? A 
meta-analysis of evaluative research. Acad Med 1993; 68: 550-
563.

  3. Blumberg P. Evaluating the evidence that problem-based 
learners are self-directed learners: a review of the literature.  
In: Evensen D, Hmelo CE, editors. Problem-based learning: a 
research perspective on learning interactions.  )NJ(: Lawrence 
Erlbaum Associates; 2000. p. 199-226.

  4. Dochy F, Segers M. Bossche van den P, Gijbels D. Effects of 
Problem-Based Learning: A Meta-Analysis. Learning and 
Instruction 2003; 13: 533-568.

  5. Carter YH, Peile E. Graduate entry medicine: curriculum 
considerations. Clin Med 2007; 7: 253-256.

  6 Kerka S.  Self-directed learning.  Myths and realities. No. 
3.  Eric Clearing House on Adult Career and Vocational 
Education. Document No. ED435834. Washington )DC( 
ERIC Publications; 1999.  

  7. Knowles MS. Self-directed Learning: A guide for learners and 
teachers.  New York )NY(: Cambridge Books; 1975. 

  8. Jennings SF. Personal development plans and self-directed 
learning for healthcare professionals: are they evidence based? 
Postgrad Med J 2007; 83: 518-524.

  9. Greveson GC, Spencer JA. Self-directed learning--the 
importance of concepts and contexts. Med Educ 2005; 39: 348-
349.

10. Miflin BM, Campbell CB, Price DA. A lesson from the 
introduction of a problem-based, graduate entry course: the 
effects of different views of self-direction. Med Educ 1999; 33: 
801-807.

11. Schmidt HG. Assumptions underlying self-directed learning 
may be false. Med Educ 2000; 34: 243-245.

12. Miflin BM, Campbell CB, Price DA.  A conceptual framework 
to guide the development of self-directed, lifelong learning in 
problem-based medical curricula. Med Educ 2000; 34: 299-
306.

13. Hiemstra R.  Techniques, tools and resources for the self-
directed learner. )update: 2005 December 30, accessed 2008 
November 12(. Available from URL: http://www-distance.syr.
edu/sdltools.html

14. Lunyk-Child OI, Crooks D, Ellis PJ, Ofosu C, O’Mara 
L, Rideout E. Self-directed learning: faculty and student 
perceptions. Journal of Nursing Education 2001; 40: 116-123.

15. Knowles MS. Andragogy in action: applying modern principles 
of adult learning. San Francisco )USA(: Jossey-Bass; 1984.

16. Miflin B. Problem-based learning: the confusion continues. 
Med Educ 2004; 38: 923-925. 

17. Boud D. Enhancing learning through self-assessment. London 
)UK(: Kogan Page; 1995.

18. Savery J, Duffy T.  Problem based learning: an instructional 
model and its constructivist framework. Englewood Cliffs )NJ(: 
Educational Technology Publications; 1995. p. 31-38.

19. Wiley K. Effects of a self-directed learning project and 
preference for structure on self-directed learning readiness. 
Nursing Research 1983; 32: 181-185.

20. Oddi LF. Development and validation of an instrument to 
identify self-directed continuing learners. Adult Education 
Quarterly 1986; 36: 97-107.

21. Gugliemino LM. Development of the Self-directed Learning 
Readiness Scale.  [Unpublished doctoral dissertation]. Athens 
)GA(:  University of Georgia; 1978. p. 6467A.

22. Hoban JD, Lawson SR  Mazmanian PE, Best AM Seibel HR. 
The Self-Directed Learning Readiness Scale: a factor analysis 
study.  Medical Education 2005; 39: 370-379.

23. Candy PC. Self direction for lifelong learning: a comprehensive 
guide to theory and practice.  San Francisco )CA(: Jossey Bass; 
1991.

24. Al-Sakiti SRS. Epistemological beliefs and their effects on 
reading strategies, metacognitive strategies and performance 
in an e-learning environment. Sultan Qaboos: Sultan Qaboos 
University [thesis]; 1997. )update 2007, accessed 2009 May 7(. 
Available from URL: http://eprints.usm 

25. Larin H, Wessel J, Al-Shamlan A. Reflections of physiotherapy 
students in the United Arab Emirates during their clinical 
placements: a qualitative study. BMC Med Educ 2005; 5: 3.

26. Evensen DH, Salisbury-Glennon J, Glenn J. A qualitative study 
of six medical students in a problem-based curriculum: Toward 
a situated model of self-regulation Journal of Educational 
Psychology 2001; 93: 659-676.

27. Hmelo-Silver CE. Knowledge Recycling: Crisscrossing the 
Landscape of Educational. Psychology in a Problem-Based 
Learning Course for Preservice Teachers. Journal of Excellence 
in College Teaching 2000; 11: 41-56.

28. Loyens SM, Rikers RM, Schmidt HG.  Students’ conceptions 
of constructivist learning in different program years and 
different learning environments.  British Journal of Educational 
Psychology, 2009; 79: 501-514.

29. Vann BA. Learning Self-Direction in a Social and Experiential 
Context. Human Resource Development Quarterly 1996; 7: 
121-130.

30. Long HB. Self-directed learning: Emerging theory and 
practice. In: Long HB. Self-directed learning: Emerging theory 
and practice. Oklahoma  Research Centre for Continuing 
Professional and Higher Education. Oklahoma: University of 
Oklahoma; 1989.

31. Rye KJ. Perceived benefits of the use of learning contracts to 
guide clinical education in respiratory care students.  Respiratory 
Care 2008; 53: 1475-1481.

32. McDermott MM, Curry RH, Stille FC, Martin GJ. Use of 
learning contracts in an office-based primary care clerkship. 
Medical Education 1999; 23: 374-381.

33. Kanter SL. Fundamental concepts of problem-based learning 
for the new facilitator. Bull Med Libr Assoc 1998; 86: 391-
395.

34. Kolb DA. Experiential Learning experience as a source of 
learning and development. New Jersey )NJ(: Prentice Hall; 
1984. 

35. Honey P, Mumford A. The manual of learning styles.  
Maidenhead, Berkshire )UK(: Peter Honey Publications Ltd; 
1992.

36. Davis DA, Mazmanian PE, Fordis M, Van Harrison R, Thorpe 
KE, Perrier L. Accuracy of physician self-assessment compared 
with observed measures of competence: a systematic review. 
JAMA 2006; 296: 1094-1102. 

37. Colthart  I, Bagnall G, Evans A, Allbutt H, Haig A, Illing 
J, McKinstry B. The effectiveness of self-assessment on the 
identification of learner needs, learner activity and impact on 
clinical practice: BEME Guide No. 10.  Medical Teacher 2008; 
30: 124-145. 


