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Abstract
Objectives: This study was conducted to characterize the 
relative strength of associations of learning environment 
perception with academic performance and with personal 
growth.  
Methods: In 2012-2014 second and third year students at 
Johns Hopkins University School of Medicine completed a 
learning environment survey and personal growth scale. 
Hierarchical linear regression analysis was employed to 
determine if the proportion of variance in learning  
environment scores accounted for by personal growth was 
significantly larger than the proportion accounted for by 
academic performance (course/clerkship grades).  
Results: The proportion of variance in learning environ-
ment scores accounted for by personal growth was larger 
than the proportion accounted for by academic perfor-

mance in year 2 [R2∆ of 0.09, F(1,175) = 14.99,  p < .001] and 
year 3 [R2∆ of 0.28, F(1,169) = 76.80, p < .001].  
Learning environment scores shared a small amount of 
variance with academic performance in years 2 and 3.  The 
amount of variance between learning environment scores 
and personal growth was small in year 2 and large in year 3.  
Conclusions: Since supportive learning environments are 
essential for medical education, future work must  
determine if enhancing personal growth prior to and during 
the clerkship year will increase learning environment  
perception. 
Keywords: Learning environment, medical students, 
personal growth, education environment, academic  
performance 

 

 

Introduction 
The learning environment in medical school includes the 
physical space, social interactions, curriculum, and psycho-
logical context for students.  How students process and 
make meaning of their learning environment influences 
how they develop behaviors and form identities as physi-
cians.1-3 The learning environment has been a focus of 
research since the 1960s, with new learning environment 
assessment tools being developed each decade.4  Recent 
research has investigated how factors influence medical 
students’ perceptions of the learning environment. Specifi-
cally, students with a higher learning environment percep-
tion perform better on course examinations5 and on the 
United States Medical Licensing Examination (USMLE) 
Step1,6 spend more time observing physicians or participat-
ing in consults during clerkships,7 and self-report a higher 
level of personal growth.3,8  Not surprisingly, burnout 

among medical students has been shown to be negatively 
associated with learning environment perception.9   Trying 
to achieve clarity on the practical significance10 of these 
results is difficult because proportions of variance in learn-
ing environment scores accounted for by academic perfor-
mance, time with physicians, personal growth, or burnout 
scores was not provided in each study.  

In considering factors associated with learning envi-
ronment perceptions it is unknown if the strength of the 
relationships are the same or different at various time points 
in medical school. As students progress through the medical 
school curriculum from a predominant pre-clinical to a 
predominant clinical learning experience, the learning 
environment changes in significant ways, as a more struc-
tured pedagogy in the medical school building gives way to 
social learning in the academic medical center filled with 
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new expectations, transitions, uncertainties, stress, and 
potentially social isolation.11-12  In addition, adapting to 
learning in clinical settings typically involves processing of 
interpersonal experiences and relationships, emotions, 
modeling, and incorporating feedback into future perfor-
mance.3,13 Thus, as the learning environment changes, the 
ability to adapt and thrive in clerkships may depend more 
on personal qualities that permit a student to engage in a 
relational and reflective fashion, and may depend less on 
cognitive or academic aspects.  This in turn could influence 
how students perceive their success in navigating the 
learning environment, resulting in changes in the way 
particular factors vary in their strength of association with 
pre-clinical compared to clinical learning environment 
perception.  

We conducted this study to measure the relative 
strength of associations of learning environment perception 
with academic performance and with personal growth at the 
end of the pre-clinical curriculum (traditional year 2 in 
United States medical schools) and the end of the core 
clerkship year (traditionally year 3 in United States medical 
schools).  Based on prior research3,5,6-8 we expected positive 
relationships between learning environment perception and 
both academic performance and personal growth.  Addi-
tionally, situational cognition theory suggests that outcomes 
of learning are situated or dependent on the learning 
environment14 and thus academic performance should 
relate to learning environment perception.   Since prior 
research has not investigated personal growth and academic 
performance together we did not know which factor would 
share a stronger association with learning environment 
scores, and how they might vary in importance by phase of 
medical school training. 

Methods 

Study design 
This was a cross-sectional study relying on a convenience 
sample of 178 second year medical students and 172 third 
year medical students or 350 students total.  

Participants and setting 
Between May-June of 2012, 2013, and 2014 second and 
third year medical students from two consecutive classes 
(expected graduation year 2014 or 2015) at Johns Hopkins 
University School of Medicine were invited to complete an 
online questionnaire.  The questionnaire included a learn-
ing environment survey and personal growth scale. Students 
who completed the questionnaire had a chance to win 1 of 
12 $60 gift certificates to a local restaurant.  The Institution-
al Review Board at Johns Hopkins University School of 
Medicine approved this study.  All data were stored on a 
password-protected computer and no identifying infor-
mation was stored to protect participants’ anonymity. There 
were no curriculum differences for students in the classes of 

2014 and 2015 and both cohorts participated in a learning 
communities program.   

Study measures 

Learning environment perception 

Students’ perception of the learning environment was 
measured with the 28-item Johns Hopkins Learning Envi-
ronment Survey (JHLES).3 Students responded to each 28 
item using a 1-5 Likert scale based on their perceptions 
from day 1 of medical school to the present.  Although 
Shochet et al.3 computed a total score by summing across all 
survey items in the original citation of JHLES we decided to 
average item scores for each domain and then sum these 
scores across the 7 domains resulting in a possible range of 
1-35 with higher values indicating more positive endorse-
ment. Summing average domain scores allowed us to treat 
each domain equally since the number of items varied by 
domain.  Validity evidence for content, response process, 
internal structure, and relationship to other variables has 
been provided in a prior study.3 

Personal growth 

Students’ personal growth was measured with a revised 
personal growth scale.15  We selected the top three items 
from each of the two subscales based on factor analysis 
loadings, and omitted “humanistic approach to patients” 
since year 2 students do not see patients as much as year 3 
students.  We also split “clarity of goals, values, and direc-
tion” into two items. Students indicated the extent to which 
they were worse or better compared to when they started 
medical school for each item using a -2 to +2 Likert scale 
where -2 = much worse, -1 = worse, 0 = no change, +1 = 
better and +2 = much better.  Summing ratings for the 
seven items created a personal growth score with a possible 
range of -14 to 14. Negative scores indicated a decline in 
growth, positive scores indicated an increase in growth, and 
a score of zero indicated no change. Validity evidence for 
this scale has been provided in a sample of residents in the 
form of content, response process, internal structure and 
relationship to other variables.15  

Academic performance 

An end-of-year 2 academic performance variable was 
computed by averaging final percent scores (0-100%) in 
year 1 and year 2 courses.  An end-of-year 3 academic 
performance variable was computed by averaging numerical 
scores (Fail = 0, Pass = 1, High Pass = 2, and Honors = 3) 
for all required clerkships (Internal Medicine, Emergency 
Medicine, Pediatrics, Psychiatry, Neurology, Surgery, 
Women’s Health) completed during year 3.  

Data analyses 
All data were analyzed with SPSS version 21 (IBM Corp., 
Armonk, New York). Descriptive statistics were calculated
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for demographic variables, JHLES scores, personal growth 
scores, and academic performance.  To assess whether 
survey responders were representative of all medical stu-
dents, distributions of gender and race were compared 
between survey responders and all students with Mann 
Whitney U tests for years 2 and 3 separately. JHLES scores 
and personal growth scores were also compared between 
year 2 and year 3 students with Mann-Whitney U tests.  

Separate hierarchical linear regression analyses were 
employed for year 2 and year 3 to determine if the propor-
tion of variance in learning environment scores accounted 
for by personal growth was significantly larger than the 
proportion accounted for by academic performance.  To 
perform hierarchical linear regression analysis, academic 
performance and personal growth were entered in two 
models.  In model 1, JHLES scores were regressed on 
academic performance.  In model 2, JHLES scores were 
regressed on both personal growth scores and academic 
performance and the two models were statistically com-
pared to each other with a R2∆ value. The delta value 
provides a measure of the difference between the R2 value in 
model 1 and the R2 value in model 2. A significant R2∆ value 
would indicate personal growth scores accounted for a 
significantly larger proportion of variance in JHLES scores 
than the variance accounted for by academic performance.  
Percentages of variance were computed between JHLES 
scores for both academic performance and personal growth 
with squared correlation coefficients, and for each variable 
uniquely with squared partial correlation coefficients.  A 
value above 24% indicates a high degree of variance, a value 
between 9%-24% indicates a moderate degree of variance, 
and a value less than 9% indicates a small degree of variance 
between two variables.16 

To investigate associations of JHLES scores, academic 
performance, and personal growth scores in years 2 and 3, 
we identified a subset of students who started year 3 imme-
diately after year 2, and completed all survey items in both 
years.  At Johns Hopkins School of Medicine, students may 
take time off between years 2 and 3 for leave of absence, 
research, and other degree programs.  To ensure the subset 
was not different from the overall sample, we verified the 
results of the hierarchical linear regression analyses.  We 
then computed correlations between JHLES, personal 
growth, and academic performance scores in years 2 and 3 
with Spearman’s rho.  Finally, students were grouped into 
one of four categories based on their personal growth scores 
in years 2 and 3: (1) positive personal growth scores in both 
years, (2) positive personal growth score in year 2 only, (3) 
positive personal growth score in year 3 only, or (4) nega-
tive personal growth score and/or a score of zero (no 
change) in both years. Year 3 JHLES scores were compared 
among the four groups with ANOVA and Schefflé post-hoc 
tests were conducted as appropriate.  

Results 
Response rates were 81% (178) for second year students and 
72% (172) for third year students. Table 1 provides demo-
graphic information for respondents.  Distributions of 
gender and race were not significantly different between 
respondents and all medical students in year 2 (p> 0.49 for 
gender and race) or year 3 (p> 0.45 for gender and race) 
suggesting that the sample was representative of all medical 
students at the Johns Hopkins University School of Medi-
cine.  Table 1 also provides means for JHLES scores, per-
sonal growth scores, and academic performance for survey 
respondents. JHLES and personal growth scores were not 
significantly different between year 2 and year 3 students 
(p> 0.75). 

Table 1. Demographics and mean JHLES scores, personal 
growth score, and academic performance for 178 year 2 and 172 
year 3 medical students  

Student characteristic Year 2 
N (%) 

Year 3 
N (%) 

Gender 

   Female 94 (53) 82 (48) 

   Male 84 (47) 90 (52) 

Race 

   Asian 55 (31) 57 (33) 

   Caucasian 96 (54) 91 (53) 

   Underrepresented minority* 25 (14) 23 (13) 

   Unknown 2 (1) 1 (1) 

Study Measures  Mean  
(Standard Deviation) 

Mean  
(Standard Deviation) 

   JHLES† 26.98 (3.22) 27.07 (3.38) 

   Personal Growth‡ 2.72 (3.95) 2.65 (4.77) 

   Academic Performance¶ 87% (4%) 2.25 (0.49) 

*Includes all students who self-identified as Pacific Islander, American Indian, African 
American or Hispanic (alone or in combination with another racial category). 
†Johns Hopkins Learning Environment Survey (JHLES) scores have a possible range 
of 1-35 with higher values reflecting more positive endorsement of the learning 
environment.  
‡Personal Growth scores have a range of -14 to +14. Negative scores indicate a 
decline in growth, positive scores indicate an increase in growth, and a score of zero 
indicates no change.  
¶Academic performance was measured on a 0-100% scale for year 1-2 courses and 
0(fail), 1(pass), 2(high pass), 3(honors) scale for required clerkships in year 3.  

Hierarchical linear regression analyses showed that for year 
2 students, academic performance was not significantly 
related to JHLES scores in model 1, R2 = 0.02, F(1,176) = 2.40, 
β=0.12, p= 0.12. In model 2, academic performance and 
personal growth scores were significantly related to JHLES 
scores (R2 = 0.08), and personal growth scores accounted for 
a significantly larger proportion of variance in JHLES scores 
than academic performance, R2∆ of 0.06, F(1,175) = 14.99, 
β=0.25, β=0.12,  p= 0.01. For year 3 students, academic 
performance was significantly related to JHLES scores in 
model 1, R2 = 0.08, F(1,170) = 14.39, β=0.28, p< 0.001.   In 
model 2, academic performance and personal growth scores 
were significantly related to JHLES scores (R2 = 0.38), and 
personal growth scores accounted for a significantly
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larger proportion of variance in JHLES scores than academ-
ic performance, R2∆ of 0.30, F(1,169) = 80.22, β=0.16, β=0.56, 
p< 0.001.  In year 3, personal growth scores shared a large 
amount of variance with JHLES scores (30%) while the 
amount of variance between these two variables was small 
in year 2 (6%). Additionally, academic performance shared 
a small amount of variance with JHLES scores for both 
years 2 (4%) and 3 (2%). 

There were 129 students who started year 3 immediately 
after year 2 and completed all survey items in both of those 
years.  Hierarchical linear regression analyses for these 
students were similar to the entire sample, with personal 
growth scores accounting for a significantly larger propor-
tion of variance in JHLES scores than academic perfor-
mance for year 2, R2∆ = 0.04, p= 0.02, and year 3, R2∆ = 
0.26, p< 0.001. There were strong positive correlations 
between year 2 and year 3 JHLES scores, (Spearman’s rho = 
0.69), year 2 and year 3 personal growth scores, (Spearman’s 
rho = 0.54), and year 2 and year 3 academic performance 
(Spearman’s rho = 0.50).  

The majority of these 129 students (52%, 67) had posi-
tive personal growth scores in years 2 and 3. Sixteen percent 
(20) had a positive personal growth score in year 2 only, and 
12% (16) had a positive personal growth score in year 3 
only.  Twenty percent (26) had negative personal growth 
scores and/or scores of zero in years 2 and 3.   

Year 3 JHLES scores significantly varied among the four 
groups, F(3,125) = 9.21, p < 0.001, ηp

2   = 0.18.  Post-hoc analy-
sis showed this effect was due to higher JHLES scores for 
students who experienced positive personal growth in year 
3 only (mean JHLES score = 28) or positive personal growth 
in years 2 and 3 (mean JHLES score = 28) compared to 
students who had negative or no growth in years 2 and 3 
(mean JHLES score = 24), p= 0.02 and p< 0.001, respective-
ly. All other post-hoc analyses were not significant, p> 0.11.   

Discussion 
Personal growth scores accounted for a significantly larger 
proportion of variance in learning environment scores than 
did academic performance.  From our data, it appears as if 
academic performance may only be minimally related to 
learning environment perception as assessed by the JHLES. 
This finding surprised us because our a priori hypotheses 
was that people performing well academically would believe 
that the learning environment was working for them, and 
those not performing at the highest levels would be less 
satisfied with the learning environment. Interestingly, the 
amount of variance between personal growth and learning 
environment perception was greater at the end of the 
clerkship year than it was at the end of the pre-clinical phase 
in this study.  Students with positive personal growth scores 
at the end of the clerkship year and/or at the end of pre-
clinical phase rated the learning environment more  
favorably than did students who has negative personal 

growth scores and/or no change in growth (a score of zero) 
in years 2 and 3.  

Prior studies have found a positive relationship between 
academic performance and learning environment percep-
tion as measured by the Dundee Ready Educational Envi-
ronment Measure (DREEM)7 and the Learning Environ-
ment Questionnaire (LEQ).6  One reason for the minimal 
relationship between academic performance and learning 
environment perception in this study could be that we used 
a new tool (JHLES) that measures seven domains of the 
learning environment, including the social and relational 
process.  Each domain was weighted equally for computing 
JHLES scores.   The DREEM and the LEQ were developed 
prior to 2000 and proposed to capture 3-5 domains. If 
academic climate was one learning environment domain 
out of 3-5 domains compared to one out of 7 domains the 
relationship between overall learning environment percep-
tion and academic performance would be less pronounced 
for the 7 domain tool compared to the 3-5 domain tool.   

We did find the proportion of variance in learning envi-
ronment scores accounted for by personal growth and 
accounted for by academic performance to vary by training 
phase. The early pre-clinical phase of training in medical 
school is certainly a more familiar experience for those 
transiting from college to medical school given that it is has 
a highly structured curricula and is intentionally designed 
for medical students to build a foundation.  Thus, learning 
in the pre-clinical phase of medical school is focused on 
pedagogy with unambiguous curricular goals and struc-
tured and predictable assessments.  In the clinical years, the 
environment is more complex, constantly changing, and 
involves social awareness and engagement for learning, 
rather than primary reliance on structured pedagogy.  
Further, clerkship rotations require that the student take a 
more active role in their learning. On top of that, the need 
of another, “the patient”, supersedes all.  Some students 
struggle with this shift to being a self-directed learner.12 The 
structured pre-clinical years may allow some students to 
have a favorable perception of the learning environment 
even if they have not realized substantive personal growth.  
By the end of the clerkship year, personal growth and 
learning environment perception share a stronger associa-
tion than in year 2, such that positive growth may be 
necessary for students to appreciate or derive meaning from 
the clinical learning environment.  

Limitations 
Several limitations of this study should be considered. First, 
we used a cross sectional, rather than longitudinal design 
for the main analyses.  We decided to do this because we did 
not want to limit the results to only those students who start 
year 3 immediately after year 2.  This analytic plan allowed 
us to capture more students and therefore have higher 
power for the cross sectional design; the results were 
verified in the subset sample. Second, this study was
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conducted at one institution. Since learning environments 
vary by institution, the strength of associations between 
personal growth and learning environment perception may 
be different at other medical schools. Finally, our research 
design only allowed us to make assertions about associa-
tions between variables, not if one variable predicted the 
other variable.  

Implications and recommendations for future research 
All medical schools are being asked to thoughtfully consider 
and measure the learning environment.  The analyses in this 
manuscript involved multiple points in time during the 
medical school experience and explored the practical 
significance of results by quantifying how much variance 
was accounted for in learning environment perception by 
personal growth scores and by academic performance.  Both 
analytic approaches make novel contributions to the 
learning environment literature. Future research needs to 
investigate if lower perceptions of a learning environment 
can be improved by enhancing students’ personal growth 
prior to and during the clerkship years.  
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