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Abstract

Medical schools are increasingly reducing required contact hours and incorporating self-
directed learning strategies, yet the impact of these curricular changes on academic per-
formance remains uncertain. This retrospective cohort study compared performance
on NBME-based organ system examinations across three consecutive pre-clerkship co-
horts at a U.S. allopathic medical school that experienced different levels of required
instructional time. Cohorts included 178 students and differed in total required contact
hours from 306 to 412 h. Mean MCAT scores did not differ significantly among cohorts
(510.4 £5.4,509.6 & 6.3, and 510.0 £ 4.9; p = 0.74). Significant differences in the proportion
of students scoring above the national reference value were observed in the Pulmonology
(p = 0.003), Gastroenterology (p = 0.020), and Endocrinology (p = 0.003) blocks; however,
these differences did not demonstrate a consistent relationship with contact hour totals.
Across cohorts experiencing different contact-hour requirements and concurrent curricular
changes, examination performance did not demonstrate a consistent pattern corresponding
to the amount of required instructional time. These findings demonstrate that lower contact-
hour requirements were not accompanied by consistently poorer short-term standardized
outcomes in these cohorts; however, the independent contribution of contact hours cannot
be separated from concurrent curricular changes.
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1. Introduction

Medical education has undergone substantial reform over the past two decades as
schools seek to balance evolving accreditation standards, competency-based training,
and the needs of modern healthcare. Traditional pre-clerkship models were built on
extensive didactic teaching, often exceeding 3040 h per week, based on the assumption
that greater time in structured learning would yield stronger knowledge acquisition and
examination performance [1-3]. However, theories of adult learning, particularly Knowles’
framework, suggest that self-directed learning, flexibility, and autonomy are critical to
student motivation and mastery [4,5]. As a result, medical schools have increasingly
reduced required in-person contact hours while integrating small-group, flipped-classroom,
and technology-enhanced strategies [6-9]. These changes have been justified as aligning
with best practices in adult education, yet empirical evidence on their impact remains
mixed [10-12].
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Prior studies in professional and undergraduate education have explored the rela-
tionship between instructional time and academic performance. In undergraduate biology
courses, reduced lecture hours supplemented with active learning were associated with
improved exam scores [13]. In nursing programs, lower required contact time correlated
with higher student satisfaction, though effects on standardized assessments were incon-
sistent [14]. Within medical education, most existing literature has focused on lecture
attendance rather than required contact hours [15-17]. For example, several studies found
that voluntary lecture attendance was not strongly associated with exam performance,
as many students preferred asynchronous resources [18-20]. Most prior studies have ex-
amined lecture attendance, instructional format, or active-learning interventions rather
than the total amount of institutionally required instructional time. Although these studies
provide relevant context, attendance reflects individual student behavior, whereas required
contact hours represent a curriculum-level decision. Consequently, findings from atten-
dance and active-learning studies may not be directly generalizable to the relationship
between required instructional time and academic performance. The distinction is impor-
tant because contact hour requirements influence not only learning opportunities but also
student workload, faculty allocation, and curricular philosophy [21].

Despite ongoing debate, few studies have directly examined whether reductions in
required contact hours influence academic performance among medical students. Most
available data come from undergraduate or professional school settings, or from older
medical education models that predate current emphases on integration, technology, and
self-directed learning [22-24]. Moreover, the impact of reduced contact hours on stu-
dent attitudes and perceptions of educational quality remains unclear. This represents
a critical gap, as curricular reform has accelerated following the transition of USMLE
Step 1 to pass/fail scoring [25,26]. Many institutions have reduced mandatory attendance
requirements and increased flexibility to promote self-directed learning, wellness, and
individualized study strategies. Despite widespread adoption of these reforms, evidence
regarding their effects on academic performance remains limited.

Therefore, the purpose of this study was to compare academic performance on Na-
tional Board of Medical Examiners (NBME) subject examinations across successive medical
student cohorts that experienced different levels of required pre-clerkship contact hours
within an evolving curriculum at a single U.S. allopathic medical school. Based on adult
learning theory and the increased opportunity for self-directed study created by reductions
in required instructional time, we hypothesized that cohorts with fewer required contact
hours would not demonstrate consistently lower NBME examination performance than
cohorts with more required contact hours. By examining this relationship in the context of
an evolving curriculum, this study seeks to contribute empirical evidence to the ongoing
discussion of how curricular time structures affect medical student outcomes.

2. Materials and Methods
2.1. Study Design and Setting

This single institution, retrospective, observational cohort study was conducted during
the spring semester of the first phase of medical school at the Kirk Kerkorian School of
Medicine at the University of Nevada, Las Vegas. Data used in this study were drawn
from institutional databases which had been de-identified in accordance with the existing
Institutional Review Board (IRB) guidelines titled Medical Education Research Using
Program Evaluation Data. The IRB protocol (UNLV-2022-293) approved the use of de-
identified program evaluation data for medical education research. The first fall semester is
centered around the foundational sciences, followed by organ system blocks in the spring
and remaining Phase 1 time. Students also participate in Problem-Based Learning sessions
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tailored to lecture content and Foundations of Clinical Practice, where students practice
physical exam techniques, interact with standardized patients, and learn clinical skills.
Additional required courses cover topics such as ethics, public health in Southern Nevada,
and integrative medicine. Required contact hours represented the aggregate scheduled time
devoted to in-person instructional activities, including content-focused sessions, problem-
based learning, clinical-skills instruction, and standardized patient encounters. Thus,
contact hours reflected the quantity of required instructional time but did not distinguish
among instructional modalities or capture attendance, participation, instructional quality,
or the degree of student engagement during individual sessions.

2.2. Data Collection

Three consecutive cohorts (Classes of 2024, 2025, and 2026) were included in the
analysis. Cohort sizes were 58, 58, and 62 students for the Classes of 2024, 2025, and
2026, respectively. MCAT scores were compared across cohorts using analysis of variance
(ANOVA) to assess baseline academic comparability. Course schedules from each cohort’s
spring semester were reviewed to determine required contact hours by organ system block
and for the semester overall. Contact hours were defined as instructional activities requiring
in-person attendance. Based on total required hours, cohorts were categorized as high-,
moderate-, or low-contact-hour curricula.

2.3. Student Exam Performance

Course data at the Kirk Kerkorian School of Medicine were individually collected
at the completion of each course in accordance with the guidelines set by the active IRB.
Exam performance during the spring semester of the first year of medical school was
obtained and evaluated regarding its association with required contact hours. Organ block
examinations consisted of retired NBME questions selected by course faculty. Student
performance was compared with the national reference performance provided through the
NBME item bank. Because only benchmark performance relative to the national reference
value was available through institutional reporting systems, outcomes were analyzed as
binary variables. Students scoring above the national reference value were coded as 1,
whereas students scoring below the reference value were coded as 0.

2.4. Data Analysis

Descriptive statistics were used to summarize contact hours across cohorts and organ
system blocks. Analysis of variance (ANOVA) was used to compare mean MCAT scores
across cohorts. Chi-square tests were used to compare the proportion of students scoring
above the national reference value across cohorts for each organ system block. Statisti-
cal significance was defined as p < 0.05. The block-level analyses were exploratory, and
p-values were not adjusted for multiple comparisons. Therefore, statistically significant
block-level findings were interpreted cautiously as nominal associations. Given that out-
comes were available only as above- or below-reference performance, analyses were limited
to comparisons of proportions rather than continuous score distributions.

3. Results
3.1. MICAT Scores and Cohort Characteristics

Mean MCAT scores were 510.4 + 5.4 for the Class of 2024 HCH cohort (n = 58),
509.6 4+ 6.3 for the Class of 2025 LCH cohort (n = 58), and 510.0 + 4.9 for the Class of 2026
MCH cohort (n = 62). No significant difference in mean MCAT scores was observed among
the cohorts (one-way ANOVA, F (2,175) = 0.30, p = 0.74), suggesting similar measured
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baseline academic preparedness across the three cohorts. These results are shown in

Figure 1.
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Figure 1. Mean MCAT scores and standard deviations across the three cohorts: Class of 2024 HCH
cohort (n = 58; 510.4 + 5.4), Class of 2025 LCH cohort (n = 58; 509.6 + 6.3), and Class of 2026 MCH
cohort (n = 62; 510.0 & 4.9).

3.2. Contact Hours per Cohort

Because total required instructional hours differed across cohorts, the Class of 2024
(412 h), Class of 2026 (352.5 h), and Class of 2025 (306 h) were designated as the high-
contact-hour (HCH), moderate-contact-hour (MCH), and low-contact-hour (LCH) cohorts,
respectively. Cohort labels were used descriptively to facilitate interpretation of differences
in total instructional time. These differences are outlined in Table 1.

Table 1. Total required contact hours per organ system block for each cohort (2024, 2025, 2026),
illustrating differences in instructional time across the cohorts.

Organ System Block Class of 2024 Class of 2025 Class of 2026

(HCH) (LCH) (MCH)
Pulmonology 68 64 72
Cardiology 76 58 68
Renal 64 42 49
Gastroenterology 72 52 58
Endocrinology 68 48 52
Reproductive 64 42 54

Total Contact Hours 412 306 352

3.3. Exam Performance Across Cohorts

Nominally significant differences among cohorts were observed in the Pulmonology
(p = 0.003), Gastroenterology (p = 0.020), and Endocrinology (p = 0.003) blocks. Because
these p-values were not adjusted for multiple comparisons, the block-level findings should
be interpreted cautiously. The HCH cohort had the lowest proportion of students scoring
above the national reference value in Pulmonology, whereas the LCH cohort had the
highest proportion in Gastroenterology. In Endocrinology, the MCH cohort had the lowest
proportion. Overall, these findings did not demonstrate a consistent pattern in which
cohorts with greater required contact hours achieved superior examination performance.
Complete cohort-level percentages are presented in Table 2.
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Table 2. Percentage of students scoring above the NBME national reference value by organ system
block and cohort. Values represent the proportion of students in each cohort who scored above the
national reference benchmark on NBME-based organ system examinations.

Organ System  Class of 2024 Class of 2025 Class of 2026

Block (HCH) (LCH) (MCH) p-Value
Pulmonology 39.66% 68.97% 61.29% 0.003
Cardiology 29.31% 48.28% 45.16% 0.083
Renal 55.17% 63.79% 41.94% 0.053
Gastroenterology 58.62% 79.31% 56.45% 0.020
Endocrinology 86.21% 82.76% 61.29% 0.003
Reproductive 62.07% 75.86% 72.58% 0.236

Although significant differences were observed in selected organ system blocks, ex-
amination performance did not demonstrate a consistent pattern corresponding to cohort
contact-hour totals. Because contact-hour differences occurred alongside other curricular
changes, these comparisons should not be interpreted as estimating the independent effect
of required instructional time.

4. Discussion

This study compared NBME-based organ system examination performance across
successive pre-clerkship cohorts with different required contact-hour totals within an
evolving curriculum. Although significant cohort-level differences were identified in
selected organ system blocks, these differences did not consistently correspond to the
amount of required instructional time. Importantly, contact-hour requirements changed
alongside other aspects of curricular design. Therefore, the findings describe performance
across different curricular configurations and do not establish an independent effect of
contact hours on examination outcomes.

Direct comparison with prior research remains difficult because relatively few studies
have evaluated total required instructional time as a distinct curricular exposure [27].
Existing studies vary in how instructional time is defined and often evaluate changes in
teaching format simultaneously with changes in scheduled hours [27-30]. Similar to the
present study, this makes it difficult to separate the influence of instructional time from the
effects of instructional design and other concurrent curricular changes.

Our findings are consistent with prior studies suggesting that the amount of scheduled
instructional time alone may not determine academic performance. Previous research has
demonstrated that reductions in traditional lecture time, particularly when accompanied
by active-learning or blended-learning approaches, may result in similar or improved
examination outcomes [29-32]. Studies of medical and health profession students have also
found that lecture attendance is not consistently associated with examination performance,
as students increasingly use asynchronous and external learning resources [32,33]. How-
ever, these studies have generally examined attendance or specific instructional methods
rather than institutionally required contact hours [32,34]. The present study extends this
literature by comparing standardized examination performance across successive medical
student cohorts exposed to different overall levels of required instructional time.

Although contact hours varied across cohorts, their relationship with performance was
not consistent across disciplines. For example, the Class of 2024 performed significantly
worse in the Pulmonology block despite having the highest contact hours, while the Class
of 2025 achieved higher scores in the Gastroenterology block with the fewest required
hours. Conversely, the Class of 2026 underperformed in the Endocrine block despite an
intermediate number of hours. These mixed findings suggest that the effect of contact hours
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may be subject-specific and influenced by additional factors such as curricular content,
instructional quality, and student engagement. The absence of significant differences in
other blocks, including Cardiology and Renal, further highlights the complexity of isolating
instructional time as a predictor of performance.

Several factors may have contributed to the observed results. Each cohort experienced
changes in both required contact hours and broader curricular design, so the observed
differences may reflect a combination of instructional time, curricular content, teaching
methods, and other unmeasured factors. One possible explanation is that students adapted
to reduced required instructional time by changing their independent study practices or
use of external learning resources. However, the present study did not measure attendance,
study behavior, resource use, self-directed learning, or student perceptions. Therefore,
the role of learner adaptation and self-directed study remains hypothetical and cannot be
established from these data.

This study has several limitations. It was conducted at a single institution with rela-
tively small cohorts, which may limit generalizability. In addition, required contact hours
changed alongside other curricular features, including potential differences in instruc-
tional content and pedagogical strategies. Therefore, the effects of contact hours cannot
be isolated from the broader curricular changes experienced by each cohort. The study
examined only one measure of performance, which was performance on NBME-based
organ system examinations. Additional outcomes such as clerkship performance, licensing
examination scores, and long-term knowledge retention were not assessed. Furthermore,
although contact hours were systematically tracked, the study did not evaluate attendance,
study habits, use of external learning resources, or engagement in self-directed learning,
all of which may have influenced performance. Finally, institutional reporting provided
examination performance only as whether each student scored above or below the NBME
national reference value. Continuous scaled scores were unavailable, which required the
outcome to be dichotomized. This resulted in a loss of information and may have obscured
meaningful differences in the underlying score distributions across cohorts. The analyses
therefore could not assess differences in mean scores, the magnitude of cohort-level differ-
ences, or variation among students within each cohort. Accordingly, the findings should be
interpreted as comparisons of the proportions of students exceeding the national reference
value rather than as comprehensive comparisons of academic performance.

Strengths of this study include the evaluation of three consecutive medical student
cohorts, the use of standardized NBME-based assessments, and the examination of naturally
occurring curricular changes rather than an artificial educational intervention. Additionally,
baseline academic preparedness was similar across cohorts, reducing the likelihood that
observed differences were attributable to incoming student characteristics.

Taken together, these findings suggest that required instructional time may not be the
sole determinant of short-term examination performance. Outcomes may also reflect differ-
ences in curricular content, instructional methods, learner behaviors, and other unmeasured
factors. These findings may be particularly relevant as medical schools reconsider required
instructional time following the transition of USMLE Step 1 to pass/fail scoring. In these
cohorts, lower required contact-hour totals were not accompanied by consistently poorer
short-term benchmark performance; however, the mechanisms underlying this pattern
remain unknown.

5. Conclusions

In this single-institution retrospective cohort study, NBME-based organ system exami-
nation performance did not demonstrate a consistent pattern corresponding to required
pre-clerkship contact-hour totals across three successive cohorts. Although significant
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cohort-level differences were observed in selected organ system blocks, cohorts with more
required instructional time did not consistently demonstrate better performance. These
findings should be interpreted cautiously because contact-hour requirements changed
alongside other curricular features, examination performance was available only as a di-
chotomized outcome relative to the national reference value, and multiple unadjusted
block-level comparisons were performed. Therefore, the findings do not establish an inde-
pendent effect of required contact hours on academic performance. Rather, they suggest
that instructional time is one component of a broader curricular structure that may in-
clude differences in content, teaching methods, and student learning behaviors. Future
studies should directly measure attendance, study behaviors, use of external resources, self-
directed learning, and student perceptions to determine how learners respond to changes
in required instructional time.
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