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Purpose: Students have diverse learning preferences that can impact the achievement of 
learning outcomes. However, there is a lack of unequivocal evidence for an association 
between the learning preferences and academic success. The purpose of the study was to 
examine the association between learning approaches and academic success of medical 
students during the basic science curriculum.
Methods: In this cross-sectional comparative study, low-achieving (n=80) and high- 
achieving students (n=50) from semesters 1 through 3 of the Ross University School of 
Medicine’s basic science curriculum completed the Approaches and Study Skills Inventory 
for Students (ASSIST) short-form to provide data on their learning approaches. 
Student’s-t test was applied to find statistical differences in learning approaches of low 
and high achievers, and point-biserial was used to analyze the correlation between aca
demic performance and learning approaches. Mean sum scores with standard deviation on 
ASSIST short-form scales (deep, surface, and strategic approaches) as well as subscales are 
reported.
Results: High-achieving students reported a preference for using deep and strategic learning 
approaches compared to low-achieving students (p < 0.05). Low achievers indicated that they 
predominantly used the surface approach to learning (p<0.05). Yet, “fear of failure,” 
a subscale of the surface approach, was greater among high achievers. Additionally, sig
nificant gender differences were found on subscales of “lack of purpose,” “syllabus bound,” 
“unrelated memorization” (surface approach), and “time management” and “organized study
ing” (strategic approach).
Conclusion: Our results suggest that low-achieving medical students’ predominant reliance 
on the surface approach to learning may affect their academic success and that it may be 
worthwhile to help medical students become aware of the effectiveness of their individual 
preferred learning approaches early on in their training. Identification and adoption of 
optimal learning approaches should increase the achievement of successful learning 
outcomes.
Keywords: learning approaches, learning outcomes, remediation, medical curriculum, 
ASSIST short-form

Introduction
Preclinical training of medical students is demanding because of the vast volume of 
content students need to learn in a limited period of time. Moreover, content needs 
to be efficiently attained, assimilated, integrated, and applied to solve problems, to 
score well on assessments. Medical students bring with them diverse learning 
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experiences at the time of matriculating into a medical 
school. These experiences lead to the development of 
diverse learning preferences that the students use to 
engage with learning material.1 Diverse learning prefer
ences, however, present a challenge to educators to meet 
their individual educational needs. Student motivation and 
performance is reported to improve when instruction is 
adapted to their learning preferences.2

Learning preferences are understood and characterized 
in several different ways based on a variety of theoretical 
models.3 Two of these are “learning styles” and “learning 
approaches.”4 One of the most widely used learning style 
models, the VARK model, is based on the preferred sen
sory modality used for learning, and differentiates learning 
styles into visual (V), auditory (A), read/write (R), and 
kinesthetic (K) modalities.4,5 Learning approaches, on the 
other hand, are based on the work of Marton and Säljö,6 

which defines learning preferences in terms of “deep,” 
“surface,” and “strategic” learning approaches.7 Students 
using the deep approach to learning interact with the study 
material with a deep desire to understand and make mean
ing of what is being learned as well as to connect dots 
across concepts to synthesize knowledge. Students using 
the surface approach to learning are driven by a desire to 
avoid failure. They primarily employ rote-learning and 
memorization to become able to recollect and regurgitate 
material in examinations. The strategic approach entails 
student efficiency in studying to achieve the highest pos
sible grades. Students using the strategic approach tend to 
organize their time well and be informed by the structure 
and content of previous examinations to guide what to 
learn and to what depth so as to perform well in 
examinations.

Research on students’ learning approaches is relevant 
because the way students choose to approach the learning 
material has an impact on achievement of learning out
comes as measured by performance on assessments.8 

Unless the educator learns how individual students 
approach learning, efforts to make changes in teaching- 
learning methods in a curriculum may not be successful in 
yielding desired learning outcomes.9 Prior studies have 
examined learning approaches of medical students and 
have reported varying results.7,10,11 Samarakoon et al 
showed that advancement from undergraduate to postgrad
uate medical training is associated with increasing prefer
ence for deep and strategic learning approaches over time.7 

Salamonson et al studied learning approaches across dis
ciplines and found no significant difference in the use of 

surface approach, but wide variations in the use of deep 
approach.12 While Reid et al showed higher preference for 
deep approach to learning among undergraduate medical 
students and attributed them to changes made to 
curriculum,10 Shah et al found that preference for deep 
approaches decreased after the first year of undergraduate 
medical training.11 These studies did not examine the 
difference in learning approaches of students with varying 
academic abilities. The studies in other health science 
fields that have attempted to explore the association 
between learning approaches and academic performance 
have done so prospectively using performance on a single 
examination or student grades at the time of data 
collection.13,14 Naqvi et al found no significant relation
ship between learning approaches and academic perfor
mance of undergraduate medical students,15 whereas, 
Bonsaksen et al reported that approaches to studying pre
dict academic performance.16 Lack of unequivocal find
ings on the association between learning approaches and 
student academic performance requires further exploration 
to inform refinements in educational strategies.

We engaged in an academic enhancement program to 
facilitate the academic success of low-achieving medical 
students who failed to progress to the next semester. The 
motivation to undertake this project was to explore the 
learning approaches of low-achieving and high-achieving 
medical students, with the goal of using the findings to 
promote academic success of low-achieving students. The 
study was designed to answer the research question

What is the difference in learning approaches of medical 
students who failed a semester (low-achieving students) 
and their classmates who passed the semester with high 
grades (high-achieving students) in the basic science cur
riculum of the Ross University School of Medicine 
(RUSM)? 

We hypothesized that high-achieving medical students use 
primarily the deep learning approach to excel in medical 
training and the low-achieving medical students rely pri
marily on the surface learning approach.

Materials and Methods
Study Design and Setting
We conducted this cross-sectional, comparative, and 
a quasi-experimental study at the Center for Teaching 
and Learning (CTL; now The Academy for Teaching and 
Learning) of the RUSM, Commonwealth of Dominica, in 
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the Summer of 2013. The Institutional Review Board of 
RUSM granted permission for the study.

The RUSM students complete their basic sciences pre
clinical training in an organ systems-based integrated cur
riculum at the school’s Caribbean campus (at the time of 
study in Dominica; the campus is now located in 
Barbados) and the clinical training in the United States at 
certified clinical sites. RUSM offers students two curricu
lum tracks, a four-semester accelerated track and a five- 
semester track, to complete basic science training in 60 
weeks and 75 weeks, respectively. The first-semester pro
gram is common for all students. At the completion of the 
first semester, students have the option to remain in the 
standard four-semester accelerated track to complete the 
basic sciences course in the next three semesters or 
“decelerate” into the five-semester track to complete 
basic sciences course in the next four semesters. An appro
priate track is selected based on the student’s academic 
progress in semester one. The remaining six semesters 
(clinical sciences) of the medical school training are the 
same in duration for all students and are completed at 
various clinical sites in the United States.

Students who fail to pass a semester are required to 
repeat that semester. The repeating students, defined as 
low-achieving students in the study, of each semester are 
enrolled in a mandatory Essential Lifelong Learning Skills 
(ELLS) program of 13-weeks duration, which is taken 
concurrently with the regular basic science classes through 
the semester. The ELLS program focuses on enhancing 
students’ cognitive, language, and reasoning skills. The 
program’s design involves a facilitator devoted to a small 
group of students (usually 4–5). The facilitator provides 
a safe environment for students to discuss their weak
nesses and strengths with regard to their study habits and 
subject matter, with the purpose of enabling students to 
identify their own learning needs and learn to develop 
strategies to manage their time efficiently.

Participants and Recruitment
Students who failed to progress to the next semester were 
defined as low achievers. These students would repeat the 
failed semester. Students who passed and progressed to 
next semester by scoring >80% marks were defined as 
high achievers. In this manner, first-semester students 
who failed were defined as first-semester low achievers 
and their classmates who progressed to second semester by 
scoring >80% marks were defined as first-semester high 
achievers. Similarly, students who failed second and third 

semesters were defined as second- and third-semester low 
achievers, respectively, and their classmates who pro
gressed to next semesters by scoring >80 marks were 
defined as second- and third-semester high achievers, 
respectively. Lists of low achievers and high achievers of 
first, second, and third semesters were obtained from the 
RUSM exam center.

A quasi-experimental design was used for enrolment of 
subjects in the study. A total of 80 low achievers and 95 
high achievers were identified. The ideal sample sizes of 
67 and 77 subjects were estimated for the low achiever and 
the high achiever groups, respectively, at a confidence 
interval of 95% with margin of error of 5%.17

An informed consent was obtained from each subject 
before the commencement of the study. All 80 low achie
vers participated in the study. These students were 
required to respond to the study survey at the time of 
enrollment into the ELLS program. Out of 95 high achie
vers, 50 participated in the study.

Those students who had failed a semester more than 
once or failed more than one semester were excluded from 
the study. Students in the final basic science semester 
(fourth semester of the four-semester accelerated curricu
lum track and fifth semester of the five-semester track) 
were also excluded.

Assessment Tool
The Approaches and Study Skills Inventory for Students 
(ASSIST) short-form was used to assess learning 
approaches of medical students during their preclinical 
training.18 ASSIST is a validated tool based on the con
ception of learning described by Marton and Säljö.6,19 The 
ASSIST short-form (Appendix 1) presents three scales of 
learning approaches, deep, surface, and strategic, with six 
items under each, for a total of 18 items. Six items of each 
scale are further grouped under four subscales.18 The sub
scales define the themes covered by items under them.

The tool consists of statements that students indicate 
the ways in which they are going about their studying by 
describing their typical actions. The items of the tool are 
scored using a 5-point Likert scale in which score 1 
indicates strongly disagree, 2 disagree, 3 undecided, 4 
agree, and 5 strongly agree. Studies have reported internal 
consistency of ASSIST short-form. In one study, Cronbach 
α for the deep, the surface, and the strategic approaches 
were 0.65, 0.70, and 0.75, respectively.18 Furthermore, the 
strength of associations of ASSIST short-form with the 
scales on the full-form was r = 0.86 (the deep scale), 
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0.87 (the surface scale), and 0.85 (the strategic scale). The 
strong association of the short-form with the full-form 
renders it relatively equal in terms of its ability to predict 
outcomes.20

Data Collection
Low-achieving students from each semester (first, second, 
and third semester) were enrolled in the study from their 
respective ELLS groups at the CTL. High-achieving stu
dents who had progressed to the next semester were sent 
emails informing them about the purpose of the study and 
inviting them to participate. The ASSIST short-form ques
tionnaire, in printed form, was administered to low- 
achieving students at the beginning of their ELLS ses
sions. The identified high-achieving students who volun
teered to participate in the study received emails with an 
attached pdf copy of the questionnaire. These students 
were asked to either print the questionnaire, enter their 
responses to items, and leave the questionnaire in author 
SB’s departmental mail box, or send their responses by 
email by attaching the filled-in questionnaire. Students 
who chose to visit the authors’ (SB, MB) department to 
respond to the questionnaire were provided private sitting 
space. Demographic data on age and gender were col
lected along with the responses to the ASSIST question
naire. The data were immediately codified to anonymize 
the respondents, and confidentiality of the data was main
tained throughout the study.

Data Analysis
We used IBM SPSS Statistics for Windows, version 25 
(IBM Corp., Armonk, NY, USA) for data compilation and 
running statistical tests. As learning approaches of low- 
and high-achieving students of a class were analyzed to 
answer the study’s research question, Student’s t-test with 
post-hoc Bonferroni correction was applied to determine 
statistical significance of differences in learning 
approaches of the two student groups of each semester.21 

Point-biserial was applied to find correlations between 
academic performance (two student groups: low achievers 
and high achievers) and their learning approaches. Mean 
sum scores on ASSIST scales and subscales with standard 
deviations are reported. A p-value ≤0.05 was used for 
statistical significance.

Results
One hundred thirty basic science medical students partici
pated in the study. There were 61.5% (n=80) low-achieving 

students and 38.5% (n=50) high-achieving students. Out of 
130 students, 38.5% (n=50; 32/18, low/high achievers) were 
first semester, 31.5% (n=41; 26/15, low/high 
achievers) second semester, and 30% (n=39; 22/17, low/ 
high achievers) third semester students. The study cohort 
was balanced in terms of gender distribution, with 50.7% 
male (n=67; 44/23, low/high achievers) and 49.3% female 
(n=63; 36/27, low/high achievers) students. The mean age of 
students was 25.8 years. The response rate of low-achieving 
and high-achieving students to the ASSIST short-form ques
tionnaire was 100% and 53% (50/95), respectively.

ASSIST Short-Form Scores
Mean sum scores on each scale (deep, surface, and strate
gic approach) as well as mean sum scores of subscales of 
each scale are reported (Table 1). Scores for each scale 
range from 6 to 30. A minimum score of 6 is possible 
when a student gives a score of 1 on each item of a scale, 
and a maximum score of 30 can be attained when a student 
gives a score of 5 to each item of a scale. For subscales, 
the range of mean scores is 1–5 when a subscale comprises 
only one item, and 2–10 when a subscale comprises 2 
items. A higher mean score on a scale or subscale depicts 
higher agreement with the theme of the scale or subscale.

Table 1 shows that high-achieving students used the 
deep and the strategic learning approaches significantly 
more than low-achieving students (p<0.05). Mean sum 
scores with standard deviations (M(SD)) on the ASSIST 
short-form scales of deep approach and strategic approach 
of low-achieving medical students were 21.72 (3.26) and 
22.11 (3.15), respectively, and of high-achieving students 
were 26.12 (1.64) and 26.61 (1.94), respectively. On the 
surface approach, low-achieving students scored signifi
cantly higher (M(SD), 24.63 (2.7)) than high-achieving 
students (M(SD), 19.32 (4.09)) (p<0.05)). The difference 
between ASSIST scores of low- and high-achieving stu
dents was significant (p<0.05) for all subscales except 
subscales of “seeking meaning,” “interest in ideas,” “fear 
of failure,” and “organized studying.”

Similarly, as shown in Table 2, the low-achieving stu
dents of each individual semester (first, second, and third 
semester) scored significantly lower on the scales of deep 
and strategic approaches (p<0.05); whereas on the scale of 
surface approach, they scored significantly greater com
pared to high-achieving students.

Point-biserial analysis revealed that progression from 
low to high achievers shows a positive correlation of 
academic performance with deep and strategic learning 
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approaches, rpb = 0.614 and 0.623, respectively, and a 
negative correlation with surface approach, rpb= −0.582, 
with significance level of <0.001.

Female students scored significantly greater 
(p<0.05) on subscales of “lack of purpose,” “syllabus 
bound,” “unrelated memorization” (the subscales of 
surface approach) as well as “time management” and 
“organized studying” (the subscales of strategic 
approach) (Table 3).

Discussion
The present study was conducted to explore learning 
approaches of low-achieving and high-achieving medical 
students during their preclinical training with the objective 
of planning effective interventions that could help low- 
achieving students to overcome previously utilized inef
fective learning approaches.

We found that the use of the deep and the strategic learning 
approaches was significantly greater among high-achieving 

Table 2 Comparison of Mean Scores on ASSIST Short-Form Scales Between Low-Achieving and High-Achieving Students of Individual 
Semesters (First, Second, and Third Semester) (n=130)

Low-Achieving Students, Mean (SD) High-Achieving Students, Mean (SD) p value

First semester (n=50) n=32 n=18

Deep approach scale 21.3 (3.3) 26.6 (1.3) 0.000*

Surface approach scale 25.8 (2.6) 18.3 (4.4) 0.000*
Strategic approach scale 21.6 (2.7) 27.0 (2.3) 0.000*

Second semester (n=41) n=26 n=15

Deep approach scale 22 (2.9) 26 (1.8) 0.000*
Surface approach scale 23.93 (2.2) 20.15 (4.0) 0.002*

Strategic approach scale 22.58 (3.8) 26.4 (2.0) 0.001*

Third semester (n=39) n=22 n=17
Deep approach scale 22 (3.5) 25.5 (1.6) 0.001*

Surface approach scale 24 (2.9) 19.8 (3.5) 0.000*

Strategic approach scale 22.2 (2.9) 26.3 (1.4) 0.000*

Note: *Indicating statistical significance at p ≤ 0.05. 
Abbreviations: ASSIST, Approaches and Study Skills Inventory for Students; SD, standard deviation.

Table 1 Comparison of Mean Scores on ASSIST Short-Form Scales and Subscales Between Low-Achieving and High-Achieving 
Medical Students (n=130)

ASSIST Short-Form Scales and Subscales Low-Achieving Students, n=80  
Mean (SD)

High-Achieving Students, n=50  
Mean (SD)

p value

Deep approach scale 21.72 (3.26) 26.12 (1.64) 0.000*

Seeking meaning (item 2) 3.75 (0.86) 4.29 (0.67) 0.37
Interest in ideas (item 6) 3.71 (0.85) 4.59 (0.53) 0.07

Relating ideas (items 10, 15) 7.15 (1.5) 8.51 (0.79) 0.000*

Use of evidence (items 12, 17) 7.11 (1.5) 8.73 (0.88) 0.001*
Surface approach scale 24.63 (2.7) 19.32 (4.09) 0.01*

Lack of purpose (item 1) 4.2 (0.7) 3.51 (1.1) 0.00*

Syllabus bound (item 4) 4.36 (0.69) 3.47 (1.06) 0.001*
Unrelated memorization (items 8, 18) 8.96 (0.9) 7.05 (1.7) 0.000*

Fear of failure (item 14, 16) 5.29 (1.9) 7.04 (1.9) 0.8

Strategic approach scale 22.11 (3.15) 26. 61 (1.94) 0.001*
Organized studying (item 13) 3.88 (0.74) 4.61 (0.57) 0.75

Alert to assessment (item 5) 3.80 (0.93) 4.32 (0.65) 0.05*

Time management (items 3, 7) 7.03 (1.39) 9.0 (0.93) 0.02*
Achieving (items 9, 11) 7.40 (1.5) 8.67 (1.00) 0.001*

Note: *Indicating statistical significance at p ≤ 0.05. 
Abbreviations: ASSIST, Approaches and Study Skills Inventory for Students; SD, standard deviation.
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medical students. The high-achieving students relied signifi
cantly less on the surface approach while low-achieving stu
dents leaned predominantly towards the surface approach to 
learning. Similar differences were found between low- 
achieving and high-achieving students within each semester 
(first, second, and third semester). Correlation between aca
demic performance and learning approaches showed increas
ing preference for deep and strategic learning approaches and 
decreasing preference for surface learning approach with 
increasing academic performance. These findings are in line 
with the results of Trigwell et al.8 In contrast, some studies 
have reported that students’ learning preferences do not influ
ence their learning outcomes. Sadler-Smith et al reported that 
a majority of students among the mid-, high- and low-achiever 
category embraced the deep or the strategic learning approach 
and there was no significant difference among low- and high- 
achieving students.22 Similarly, Liew et al reported that learn
ing approaches did not contribute significantly to learning 
outcomes.4 These findings might be influenced by the type 
of instructional methods and assessments used in delivering 
a curriculum.23 A curriculum that ensures a traditional didactic 
teaching style and assessments that measure only rote memor
ization skills without deep learning may not show any differ
ence in learning approaches of students with varying academic 
abilities.24 Moreover, previous studies have shown that stu
dents do not use a single static learning approach to learn 
different subjects.25–27 Our findings suggest that even the 
high-achieving students use all learning approaches in study
ing a subject, but what appears to make them high achievers is 
their predominant preference for the deep and the strategic 
learning approaches. Using the deep and the strategic learning 
approaches simultaneously might have helped these students 
stay on track to complete their assignments efficiently.

Further analysis of subscales of the Approaches and 
Study Skills Inventory for Students (ASSIST) short-form 
revealed that high achievers scored greater on all the deep 
approach subscales, but the difference in scores on 

subscales of “seeking meaning” and “interest in ideas” 
between low-achieving and high-achieving students did 
not reach a statistical significance. While the results sug
gest that low-achieving students, too, had desire for seek
ing meaning and had interest in ideas, although less than 
high achievers, their lack of ability to use evidence and 
relate ideas in the presence of predominant use of the 
surface approach might have prevented them from suc
ceeding in academics.

In stark contrast to findings of other studies,1,7,8,10,11,13 

our study demonstrated that high-achieving students 
scored greater on the subscale of “fear of failure,” 
a subscale of the superficial approach to learning. Martin 
et al suggested that fear of failure can be divided into two 
themes, over-striving and self-protection.28 Students with 
anxiety, low resilience, and vulnerability to learned help
lessness tend to be affected negatively by fear of failure. 
Students with self-belief, control, learning focus, and value 
of school tend to cope positively with fear of failure.28 We 
construe that fear of failure can be associated with non
productive outcomes when standing alone, but when it is 
present along with traits that are constructive, it can lead to 
positive outcomes. Fear of failure might be driving high- 
achieving students in planning their studies meticulously 
so that they achieve better learning outcomes compared to 
low-achieving students who seem to be taking the escape 
pathway to avoid deeper engagement with the study 
material.

Our study revealed some gender differences in learning 
approaches. Female students reported significantly better 
“time management” and “organized studying,” the traits of 
the strategic approach to learning. Interestingly, female 
students also reported significantly more “syllabus- 
bound” study, “lack of purpose,” and “unrelated memor
ization,” all traits of the surface approach to learning. This 
shows female students used both the strategic and the 
surface learning approaches. Chonkar et al found gender 

Table 3 ASSIST Short-Form Subscales with Significant Gender Differences (n=130)

ASSIST Short-Form Subscales Male, n=67  
Mean (SD)

Female, n=63  
Mean (SD)

p value

Lack of purpose 3.46 (1.17) 4.1 (0.9) 0.002*

Syllabus bound 3.62 (1.16) 4.0 (0.89) 0.04*

Unrelated memorization 7.62 (1.8) 8.0 (1.5) 0.04*
Time management 7.60 (1.5) 8.20 (1.4) 0.03*

Organized studying 4.0 (0.74) 4.36 (0.7) 0.04*

Note: *Indicating statistical significance at p ≤ 0.05. 
Abbreviations: ASSIST, Approaches and Study Skills Inventory for Students; SD, standard deviation.
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differences in learning approaches of medical students 
attending a clinical posting.24 Their findings were similar 
to our study’s findings in terms of female students’ pre
ference to utilize the strategic approach. Yet, some other 
studies have reported no gender difference in learning 
preferences.29

The Center for Teaching Learning (CTL) of the Ross 
University School of Medicine designed the Essential 
Lifelong Learning Skills (ELLS) program for the purpose 
of addressing learning issues of students and provide 
timely, appropriate, and mandatory intervention to facil
itate students in modifying their learning approaches to 
achieve favorable learning outcomes. The program helped 
in providing needs-based interventions to individual stu
dents. Knowledge of learning approaches of low-achieving 
students helped in providing student-tailored support in 
enhancing their learning outcomes. Administration of the 
ASSIST short-form questionnaire complemented faculty 
efforts in making students aware of their existing as well 
as optimal learning approaches. We emphasize that the 
practice must not be to blame the struggling student even 
when other students are doing well.25,30 Learning out
comes, especially of struggling students, can be modified 
in response to changes made to the learning 
environment.2,31 Altering teaching practices can lead to 
increased student use of the deep approach to learning 
and, consequently, improved grades.32

Our study provides further insights into the field of 
research on learning approaches. The study’s findings can 
be helpful in curating medical school curricula and in 
taking preemptive steps in preventing student failure in 
academics. Students would benefit if they are made aware 
of their own learning approaches earliest at the time of 
matriculating into a medical school. This will help stu
dents to know “where they are” and “what they need to 
achieve” in terms of learning approaches to excel in med
ical training. In addition, knowing students’ learning 
approaches would benefit instructors in enhancing their 
classroom teaching-learning practices to motivate adoption 
of the deep and the strategic learning approaches by their 
students, with the goal of improving educational experi
ences and learning outcomes of all students. Such an 
approach of continuous quality improvement will be use
ful in tracking “actions taken” by faculty and students, and 
the “resulting learning outcomes,” which will further help 
in making informed and evidence-based interventions and 
instructional refinements.

Limitations
All low-achieving students succeeded to progress to their 
next semester. This cross-sectional study did not track how 
these students performed in higher semesters. It would be 
beneficial to explore student learning preferences long
itudinally to observe the impact of ELLS course and 
learn how the habit of employing deep approach to learn
ing impacted their academic performance in senior seme
sters. The sample size of the high achiever group poses 
another limitation that restricts the generalizability of our 
findings.

Future Research
As noted, findings of a number of studies on learning 
approaches from diverse subject areas have not shown 
unequivocal associations between learning approaches 
and performance on assessments. It can be useful to design 
studies in collaboration with educators at different medical 
schools, nationally and internationally, in generating evi
dence for clearer directions about the associations between 
learning approaches and learning outcomes of medical 
students. It would also be meaningful to extend a similar 
study to the clinical training and residency period for 
learning these associations, when students are not so pre
dominantly concerned about securing high grades on 
assessments.

Conclusions
The results of our study show significant differences in 
learning approaches of low-achieving and high-achieving 
medical students in single-institution context. Low achie
vers are found to use predominantly the surface approach 
to learning. In contrast, high achievers use mostly the deep 
and the strategic learning approaches that align with favor
able academic outcomes. Our findings suggest that it is 
worthwhile to examine learning approaches of medical 
students so that students become aware of their own indi
vidual preferred learning approaches early in their medical 
training rather than to wait until receiving unfavorable 
academic results. The information may enable students to 
shed their existing non-effective learning preferences and 
adopt ones that are more likely to yield successful aca
demic results in medical training. The findings support the 
need for early detection of inefficient learning approaches 
and providing education-supporting learning environment 
to improve academic success of medical students.
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