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ABSTRACT

Background: Medicine is a challenging field in which students are expected to grasp large volumes of
information and continuously evolving concepts, emphasizing the importance of effective study strategies
to help students manage the demands of medical education and improve academic outcomes. Only a few
local studies have explored the study strategies of medical students in relation to academic performance.
This study aimed to identify the relationship between study strategies and exam performance of medical
students at FEU-NRMF.

Methods: This cross-sectional study was carried out among second-year medical students at FEU-NRMF
School of Medicine during the second semester of AY 2025-2026. The final examination scores in one
of the subjects during the first semester were used as the outcome variable. The Study Strategy score
was obtained using a 4-point Likert Scale for spaced repetition and reverse scoring for cramming. Mean
examination score difference between the two groups was assessed using an independent sample t-test,
and potential confounding variables were checked through multiple linear regression.

Results: Among the 128 respondents, 61.7% were classified as Spaced Repetition users, while 38.3%
were Crammers. A slightly higher mean examination score (80.34%) was seen in Spaced Repetition
users compared to Crammers (79.49%); However, the mean difference between the two groups is small
(0.85 percentage points). After controlling for confounding variables, further analysis showed that Study
Strategy was not significantly associated with exam performance and explained only 2.8% of the variance
in exam scores.

Conclusions: The study found that spaced repetition may have limited effects on the short-term
examination performance among medical students. The findings also indicate that, beyond study strategies,
academic performance is influenced by many other factors that contribute to examination performance.
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M edicine is known to be one of the most
challenging fields that require students to master vast
knowledge and keep up with constantly evolving ideas
and concepts (Omar, 2024). Due to the overwhelming
academic demands of medical school, detrimental
effects on the students’ mental health were identified

From the School of Medicine

such as disruption of students’ psychological well-
being and heightened levels of anxiety, depression,
and emotional exhaustion (Adesola et al., 2025). 70
percent of students report being overwhelmed by their
coursework (Mohd Radzuan et al., 2022). In addition,
negative effects were also seen in students’ ability
to concentrate, retain information, and perform well
academically, leaving them ill-equipped to handle
academic pressure. Thus, students may find it difficult
to meet academic expectations and experience cycles
of poor performance. Additionally, medical students
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lack knowledge about how to study efficiently
and retain the information effectively (Augustin,
2014). Effective study strategies are important not
only in helping students manage the demands of
medical education, but also in improving academic
outcomes. Among commonly used study strategies
is cramming which involves the quick absorption
of large amounts of information for short-term
memorization (Daroedono et al., 2024), and often
stems from procrastination. On the other hand,
spaced repetition strengthens long-term memory
by reviewing information with intervals (Tamm,
2023). At FEU-NRMF, students often choose study
methods based on convenience rather than evidence,
highlighting the need to investigate how cramming
and spaced repetition influence academic outcomes
in this context.

Several studies have explored the influence of
cramming and spaced repetition study strategies
on academic performance. Spaced repetition has
been shown to not only significantly enhance
medical students’ ability to retain and apply clinical
knowledge over time, but also suggests that reliance
on less effective strategies like cramming may
harm exam performance and long-term competence
(Durrani et al., 2024). Hjiej et al. (2017) implemented
a cross-sectional design in Morocco and found
that students who practiced spaced repetition and
regularly attended classes were likelier to perform
well academically, while students who crammed
and skipped chapters had poor outcomes. Likewise,
in France, Burel et al. (2025) found that those who
used spaced repetition were twice as likely to pass
their entrance examination. In Pakistan, Ali et al.
(2025) investigated the study behaviors of medical
students, and cramming was found to be significantly
associated with lower academic performance,
particularly among first-year students, highlighting
the need to examine further cramming as a potential
contributing factor to academic difficulties among
medical students. Sunarti et al. (2022) and Siagan
(2022) both note that students who resorted to
cramming were more likely to underperform in
tests. In Illinois, Mehta et al. (2023) reported that
early and consistent use of spaced repetition was
linked to higher summative exam performance. The
Bulacan-based study of Capiral et al. (2025) also
supports the conclusion that spaced repetition is more
effective over last-minute preparation. On the other
hand, a study by Chai and Guest (2017) determined
that there is a direct relationship between time spent

on cramming and academic performance, wherein
the more that students concentrated their study into
the immediate period before an exam, the higher
their academic performance. Seo (2012) found that
cramming can be effective, especially for active
procrastinators who perform well under pressure.
Those who crammed a day before the exam achieved
comparable or even better results than those who
studied earlier.

Cepeda et al. (2006) also noted that cramming
can outperform spaced repetition when the exam is
taken shortly after. Additionally, Bego et al. (2024)
indicated that spaced repetition’s effectiveness
may be context-dependent, as its benefits were
not consistently observed across all learning
environments. However, existing studies vary in
their methods; some studies utilized self-reports,>!3
while others relied on software tracking or academic
records,®'> making comparison of results challenging.
Participants have also differed, ranging from medical
students in different year levels® and non-medical
students,**%!” which may introduce variability in
workload and learning environments. Furthermore,
the effectiveness of spaced repetition may vary
based on subject matter, question type, and feedback
availability,* while cramming can be beneficial in
specific conditions or for certain learner types.®"
Despite these findings, a lack of local research
remains on how cramming and spaced repetition
study strategies influence the exam performance of
medical students in the Philippines.

This research intends to explore how the study
strategy correlates with exam performance among
medical students at FEU-NRMF. It is hypothesized
that medical students who predominantly use spaced
repetition will achieve better exam performance than
those who primarily rely on cramming. Therefore,
the study aims to determine the association of study
strategy with exam performance of medical students.

MATERIALS AND METHODS

Study Design

Researchers used cross-sectional design in order
to identify the relationship between study strategies
and exam performance among medical students. The
design chosen allows the evaluation of exposure in
study strategy and outcome of the exam performance
in a well- defined population at a single time point.
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Setting

The setting was at FEU-NRMF School of
Medicine involving second-year medical students
enrolled during the second semester of 2025-2026
academic year. Data were collected in this same
academic year so that all subjects were regularly
attending class and had completed the required final
exam in the chosen subject.

Participants

The study included second-year medical students
at the FEU-NRMF School of Medicine during the
Second Semester Academic Year 2025-2026. This
population was selected because second-year students
are in a relatively stable preclinical phase and have
already adjusted to the academic demands of medical
school, while maintaining a more uniform, exam-
based learning environment. In contrast, first-year
students are still in the adjustment phase, while
third- and fourth-year students are engaged in clinical
training. The study behaviors of those in their third or
fourth year of medical school are influenced by patient
exposure, rotating schedules, and varied assessment
methods.

These factors make direct comparison less
consistent.

Eligible participants were those who had
completed the Final Examination in the chosen
subject during the first semester of the same
academic year and who provided informed consent
to participate in the study. Second year students were
selected as the target population as first year students
are still in the phase of adjustment entering medical
school while third and fourth year students are
engaged in clinical rotations which may limit their
availability and may pose difficulty in coordination.
Irregular students were excluded, given the
differences in academic schedules as they may have
retaken the subject and are currently enrolled in the
course during mid-year schedule which could affect
both study patterns and comparability of examination
performance. Students without recorded examination
scores or with incomplete questionnaire responses
were excluded from the analysis.

A total of 128 participants were included.
Participants were selected using a non-probability
sampling approach, specifically haphazard sampling,
wherein available and consenting students were
recruited during the data collection period. All

participants were actively enrolled and attending
classes at the time of data collection.

Variables

Study variables in this analysis included the
outcome, exposure, and potential confounders. The
primary outcome variable was exam performance, a
continuous variable defined as the final exam score
of second-year medical students in the chosen subject
during the First Semester Academic Year 2025-2026
from official academic records of the Department
expressed as percentage. The main exposure variable
was study strategy, which was defined as the method
used by medical students to prepare for exams and
was operationalized using a composite Study Strategy
Score. Spaced repetition was defined as reviewing a
study material multiple times from 3 to 5 days or 2
weeks before a scheduled examination and measured
through a 4 point Likert Scale. Cramming was defined
as studying within 24-48 hours before a scheduled
examination, measured through reverse scoring.

Scores were computed by aggregating spaced
repetition items and reverse-scored cramming items.
Based on the total score, participants were classified
into two groups based on predefined cutoff to identify
predominant study strategy categorizing a respondent
as either a spaced repetition user with a Study Strategy
Score of 50 to 80 or a crammer with a Study Strategy
Score of 20 to 49.

Potential confounding variables included age,
sex, travel time, and total academic unit load. These
variables were selected for possible influence on
examination performance, and were accounted for
in the analysis. Age was the chronological age of the
respondent measured in completed years while data
were collected and treated as a continuous variable,
while sex was the biological designation of the
respondent as male or female and was analyzed as a
categorical variable. Quantitative variables of travel
time and total academic unit load were converted into
categories to facilitate comparison between groups,
and were grouped based on predefined cut-off values.
Travel time was defined as the average duration in
minutes or hours that the respondent travels from
residence to the school campus per day in the First
Semester Academic Year 2025-2026. It was categorized
into <30 minutes as short commute duration and >30
minutes as long commute duration. Total academic
unit load was defined as the cumulative credit units
enrolled by the student in First Semester Academic
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Year 2025-2026, and was grouped into <20 units or
low unit load and >20 units or high unit load. The cut-
off values were based on practical distinctions in daily
travel time and academic workload. The measures
of central tendency and dispersion that were used to
summarize age and exam performance were mean
and standard deviation. For inferential analysis, study
strategy, travel time, and academic unit load were
treated as categorical variables, while age and exam
performance were analyzed as continuous variables.

Data Sources

The First Semester (AY 2025-2026) Final
Examination scores in the chosen subject were
obtained from the Department at FEU-NRMF School
of Medicine upon obtaining written consents. A
written, in-person consent was obtained to ensure
voluntariness of the 128 participants. In line with the
data privacy policies, the examination scores were
anonymized and researchers had no access to it.

Upon signing the consent form, self-reported data
were obtained through Google forms questionnaires.
The data obtained included the following:

1. Demographics (Age, Sex, Travel Time, and Total
Academic Unit Load) and Independent variable
(Study Strategy) were obtained through the google
forms, which were accessed via QR code.

2. Dependent variables (Final Examination scores
in the chosen subject) were obtained from the
official records of the Department of the chosen
subject in FEU-NRMF. The data set released
contains only the unique participant codes and
corresponding scores ensuring all information
remains confidential and are solely used for
research purposes.

Bias

Data collection procedures were uniform for all
participants and questionnaires used were adapted
from the validated, researcher-developed survey
questionnaire of Capiral et al. (2025). This included
20 questions focusing on spaced repetition and
cramming. The examination and scoring system
used in the final examination of the chosen subject
for First Semester Academic Year 2025-2026 were
departmentalized. In addition, scores were obtained
from the official records of the Department handling

the chosen subject ensuring comparability and
minimizing biases during data collection.

Study Size

The sample size was determined using a one-
tailed alternative hypothesis with alpha error of 5%
and 80% power. The following values were also
used in the estimation of sample size: SD = 0.86 for
cramming and SD = 0.73 for spaced-repetition with
a hypothesized difference of 0.35 in the mean exam
scores of the two study strategy groups. The sample
size calculated was 128.

Statistical Methods

In order to conduct data analysis, IBM SPSS
was utilized. To summarize the characteristics of
participants and study variables, descriptive statistics
were utilized. The continuous variables (age and exam
performance) were presented via mean + standard
deviation while the categorical variables of sex, travel
time, total academic unit load, and study strategy
categories were summarized through percentages and
frequencies. To assess association of study strategy
with exam performance, independent samples t-test
was performed for comparison of mean examination
scores between spaced repetition users and crammers.
Additionally, in order to account for any potential
confounding variables, multiple linear regression
analysis was performed. Exam performance was
treated as dependent variable, while study strategy
was the primary independent variable. Age, sex,
travel time, and total academic unit load were entered
as covariates. Adjusted regression coefficients
with corresponding 95% confidence intervals were
reported to estimate the independent effect of
study strategy on exam performance. A one-tailed
p-value of less than 0.05 was considered statistically
significant. Neither subgroup or interaction analysis
nor sensitivity analyses were performed. Participants
with incomplete data were excluded from the analysis,
and no imputation methods were used. The study
abided by a non-probability sampling method, hence
findings were interpreted with consideration of
potential selection bias.

Funding

This study did not receive any funds from external
sources and was conducted solely for academic
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purposes. No funding or sponsorship has influenced
the study.

RESULTS

Participant Recruitment and Inclusion

Figure 1 presents the flow of participation
recruitment and inclusion in the study. Second
year medical students were identified as potential
the respondents and are screened for eligibility
based on the inclusion criteria. Those who did
not meet the criteria, did not complete the final
examination and had incomplete questionnaire
responses were excluded. Eligible respondents were
recruited, provided informed consent, and assigned
unique participation codes for confidentiality and
anonymization. Data collection was conducted using
Google forms and official examination records.

Final analysis included a total of 128 participants.

Researchers identified potential
respondents

n= Enrolled 2" year medical students

Excluded:
l * Did not meet
inclusion criteria
Di
Potential respondents are screened for + Didinot completg
I . N L Pharmacology Final
eligibility based on inclusion criteria it
Examination
e Incomplete
guestionnaire
= responses
Eligible respondents

I

Recruitment by researchers with
Maximum of 7 respondents per

researcher
— _J

l

( Obtained informed consent on
recruited respondents
L (voluntary participation ensured ) )

I

4 )
Assigned unique participant codes for
confidentiality and anonymization

-

( Data collection conducted )

® Google forms (demographics + study
strategy)

e Official exam scores obtained from
Pharmacology department

& J

Final sample analyzed
n=128

Figure 1. Participant recruitment and inclusion.

Descriptive Data

A total of 128 second-year medical students from
FEU-NRMF in the first semester of Academic Year
2025-2026 were covered within the analysis. The
mean age was 24.86 £ 1.00 years with ages ranging
from 23 to 28 years old. Most were female which
comprised 78.1% of the sample size. The majority
of the participants reported a travel time of <30
minutes from their residences to campus (76.6%)
while the remaining respondents had longer commute
durations >30 minutes (23.4%). All respondents were
enrolled in > 20 Total Academic Unit Load which
showed a uniformed load across the sample. The
mean Final Examination score was 80.02 + 6.15%
with scores ranging from 64% to 96%. The standard
deviation suggests moderate dispersion around the
mean, indicating a reasonable spread of examination
performance within the cohort without evidence of
extreme clustering or outliers.

Respondents were categorized into two groups
based on the operational cutoff of the Study Strategy
Score. The majority of 79 respondents (61.7%) were
categorized as Spaced Repetition users, while the
remaining 49 respondents (38.3%) were categorized
as Crammers, indicating a higher prevalence of
distributed learning strategies within the sample. No
variables in the analysis had missing data.

Main Results

Respondents were classified based on study
strategy scores into Spaced Repetition users (61.7%)
and Crammers (38.3%). Spaced Repetition users
had a slightly higher mean exam score (80.34% =+
5.72%) compared to Crammers (79.49%), with a mean
difference of 0.85 percentage points (Levene’s test F
= 3.227, p = 0.075). In the unadjusted analysis, no
statistically significant difference emerged in exam
performance between the two groups (t(126) =-0.076,
p = 0.449), with a small effect size (d = -0.14, 95%
Cl: -0.50 to 0.22).

Figure 2 presents the distribution of exam scores
for each dominant study strategy group. Visual
assessment of the boxplot supports the non-significant
t-test results by confirming the difference between the
two distributions.

Figure 3 presents the subgroup analysis that
showed both males and females predominantly used
space repetition, with a slightly higher proportion
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Exam Score

Table 1. Demographic profile of the respondents (N = 128).

Variable

n (%) or Mean * SD

Age (years), mea
Sex
Female
Male
Travel time
< 30 minutes
> 30 minutes

n+SD

Total academic unit load

High unit load (> 20 units)

Exam score (%), mean £ SD

Range

24.86 +1.00

100 (78.1%)
28 (21.9%)

98 (76.6%)
30 (23.4%)

128 (100%)
80.02 £ 6.15
64 — 96

Note. SD = standard deviation.

Table 2. Study strategy classification and exam performance results.

Study Strategy n Performance SD t p-value
Spaced Repetition 79 5.72 —.760 449
Cramming 49 6.82

Note. SD = standard deviation. t = independent samples t-test statistic (df = 126).
p-value is two-tailed. Equal variances assumed based on Levene’s test (F = 3.227,

p = .075). a = 0.05.

Distribution of Exam Scores by Dominant Study Strategy
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Figure 2. Distribution of final examination scores by dominant study strategy.
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among females; however, no meaningful differences
in outcomes were observed across subgroups. Among
female respondents (n = 100), 63.0% were classified
as Spaced Repetition users and 37.0% as Crammers.
Among male respondents (n = 28), 57.1% were
classified as Spaced Repetition users and 42.9% as
Crammers.

The unadjusted multiple linear regression analysis
revealed no significant association between study
strategy and exam performance (f = 0.894, 95% Cl:
-1.34 to 3.13, p = 0.430) following control for age,
sex, and travel time. None of the covariates were
significant predictors: age (B = -0.834, SE = 1.129,
t =0.791, 95% CL: -1.34 to 3.13, p = 0.430), sex

(B =0.769, SE = 1.336, t = 0,575, p = 0.566, 95%
CI: -1.88 to 3.41), travel time (p = 0.475, SE=1.308,
t=0.363, p = 0.717, 95% CI: -2.11 to 3.07). No
statistical significance was observed for the overall
model (F(4,123) = 0.875, p = 0.48) and accounted
for merely 2% of the variance (RR?=0.028) in exam
scores. None of the individual predictors attained
statistical significance at the a = .05 level.

No interaction analysis was conducted following
that the primary analysis showed no statistically
significant association between study strategy and
examination performance. No sensitivity analysis
was performed as there were no missing data and all
analysis followed the predefined study protocol.

Dominant Study Strategy Distribution by Sex

100 4

80 -

60 A

Percentage (%)

40 A

20 A

I Spaced Repetition
HEE Cramming

Female
(n =100)
Figure 3. Dominant study strategy distribution by sex.

Male
(n = 28)

Table 3. Multiple linear regression analysis of factors associated with exam performance (N = 128).

Independent Variable B SE t p-value 95% CI
Age -0.834 0.547 -1.523 130 [-1.918, 0.250]
Sex (Female = 1) 0.769 1.336 0.575 .566 [-1.876, 3.414]
Travel time
(> 30 min = 1) 0.475 1.308 0.363 717 [-2.114, 3.065]
Study Strategy (SR = 1) 0.894 1.129 0.791 430 [-1.342, 3.129]

R?=.028 Adj. R2=-.004 F(4, 123) =.875, p = .481
Note. B = unstandardized regression coefficient. SE = standard error. SR = Spaced
Repetition. a = 0.05. Academic unit load was excluded due to zero variance (all

participants enrolled in > 20 units).
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Correlation of Study Strategy Subscale Scores with Exam Performance
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Figure 4. Scatterplots of spaced repetition score and cramming score versus final examination score in the chosen

subject.

Outcome Data

This study examined the Final Examination
performance in the chosen subject as the primary
outcome, measured as a percentage score. Among the
128 respondents included in the analysis, the mean
examination score was 80.02% (SD=6.15). Scores
ranged from 64% to 96%, indicating a moderate
spread of performance across the cohort.

The study also measured students’ study
approaches using the Study Strategy Score, which
served as the basis for classifying respondents
according to their dominant study strategy. The
sample Study Strategy Scores vary between 32 to
69, having an overall mean of 51.46 (SD=6.57).
These scores were then used to classify respondents
according to their predominant study strategy.

Among the 79 students categorized as Spaced
Repetition users, the mean Final Examination score
reached 80.34% (SD=5.72). In comparison, the 49
students classified as Crammers obtained a slightly
lower mean score of 79.49% (SD=6.82%). Although
Spaced Repetition users showed a marginally higher
score, the difference between the two groups was
small, 0.85 percentage points overall.

Item-level responses provided additional
detail on reported study behaviors. Within the
Spaced Repetition subscale, the highest mean score
corresponded to spending more time reviewing
difficult topics (M=3.38). The lowest mean score
reflected use of flashcards or digital tools (M=2.58).

For the Cramming subscale, the highest mean
score appeared in the reviewing materials perceived

as easier or more likely to appear on the examination
(M=3.22). The lowest mean score corresponded to
relying solely on existing knowledge without further
review (M=2.02).

Across both strategy groups, examination scores
showed substantial overlap in range and variability.
Overall performance remained comparable between
respondents classified as Spaced Repetition users and
those classified as Crammers within the study sample.

DISCUSSION

Key Results

The study found no significant statistical
difference (0.85%) on exam performance of second
year medical students based on their study strategies.
Results revealed that students who predominantly use
spaced repetition as a study strategy, had a slightly
higher mean Finals Examination score (X = 80.34,
SD = 5.72) compared to the students who cram
their studies (X = 79.49, SD = 6.82). Furthermore,
after adjusting using the aforementioned covariates,
using either study strategies were not independently
associated with the Final exam score in the chosen
subject. With the overall regression yielding non
statistically significant results and accounted for only
2.8% of the variance of the exam performance.

Limitations and Bias

The limitations present in this study should
be taken into consideration when interpreting the
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Mean Item Scores for Spaced Repetition and Cramming Subscales

Spaced Repetition Items (1-10)

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

Item 9

Item 10

Cramming Items (11-20)

Item 11

Item 12

Item 13

Item 14

Item 15

Item 16

Item 17

Item 18

Item 19

Item 20

1.0 15 2.0 2.5 3.0 3.5 4.0

Mean Score

1.0 1:5 2.0 2.5 3.0 35 4.0
Mean Score

Figure 5. Mean item scores for spaced repetition (Items 1-10) and cramming subscales (ltems 11-20)

results. First, it should be taken into account that the
study used a self-reported questionnaire in order to
determine what is the dominant study strategy for
each respondent. This is why recall bias and social
desirability bias may be present because the students
may have not answered the questionnaire accurately.
As it was also mentioned in other similar researches,
Ali et al. (2025) and Sunarti et al. (2022), reported
that these can have an impact on how accurately the
respondents are classified.

Second, since this was a cross-sectional study,
causality could not be established. The association
between the study strategy and examination
performance was examined but other confounding
variables such as the students’ prior academic
performance, motivation, study time, and length of
sleep of the respondents were not measured and taken
into consideration in this study. The other confounding
variables that were mentioned may have influenced
the result of the students’ exam performance as well
(Siagian, 2022).

Third, the sample population used in this study
was limited to second-year medical students only
from a single institution with relatively similar
characteristics. This limited variability also limited
the analysis of some variables. Overall, the findings
of the study’s generalizability were affected.

Fourth, the binary classification used to identify
the participant’s study strategy could have been too
simple or has oversimplified the actual behaviors of
the participants. Students may have been probably
using a combination of strategies that possibly diluted

the true difference between cramming and spaced
repetition (Cepeda et al., 2026).

Lastly, although the sample size used in the
study was acceptable (N = 128), the exam scores
of the students showed a relatively low variability
(range of 64-96%, mean of 80.02%, and an SD of
around 6.15), which suggests that most students in
the study performed at a similar level. This limited
variability may have reduced the ability to detect the
small differences present between the two groups,
as it was reflected by a small effect size (d = -0.14)
and a non-significant result (p = 0.449). The low R?
value (2.8%) also suggests that other unmeasured
factors could have a stronger impact on the students’
examination performance (Bego et al., 2024).

Interpretation

The lack of a significant difference between
the strategy used to study for the exam and the
performance of the students on the exam indicates
that both cramming and spaced repetition appear to
be equally effective at producing similar short-term
examination results within this group of medical
students. These results are in line with studies by
authors like Seo (2012) and Chai and Guest (2017),
which have shown that cramming for exams can still
lead to favorable results on those exams. Similarly,
Cepeda et al. (2006) also noted that cramming for
exams may be effective if the exams are to be taken
immediately following the cramming sessions, which
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may explain the lack of difference in effectiveness
between the two types of studying within this study.
However, these results should not be taken to mean
that both study strategies are equally effective in
all situations. Durrani et al. (2026), Mehta et al.
(2023), and Capiral et al. (2025) reported that spaced
repetition is generally associated with better academic
performance. One possible reason for the difference in
the findings is that spaced repetition mainly supports
long-term retention, while the present study focused
only on performance in a single examination. Thus,
its advantage may not have been fully demonstrated.
Another point to consider is that many participants
may likely have used a combination of cramming and
spaced repetition, which makes it more difficult to
isolate their individual effects.

The regression analysis also showed non-
significant results, which suggests that other factors
not measured in this study, including motivation, prior
knowledge, cognitive ability, stress levels, and quality
of study materials, may play a more important role in
influencing exam performance. Taken together, these
factors may have a stronger impact on outcomes than
study strategy alone.

Another possible explanation relates to the type of
the assessment employed in this study. Pharmacology
requires medical students to retain and apply
extensive information, including thousands of drugs
each with their own mechanism of action, indications,
and case-specific uses. This subject attains a high
level of complexity and need for long-term retention
making it an appropriate subject for the study. If the
pharmacology examination primarily focused on
factual recall, both cramming and spaced repetition
may have been similarly effective in supporting
short-term performance. Prior evidence indicates
that massed practice can yield comparable immediate
test outcomes, particularly when assessments are
administered shortly after learning and focus on
recall-based tasks. In contrast, the benefits of spaced
repetition are more consistently observed long-
term retention and knowledge durability rather than
immediate performance (Kang, 2021; Carpenter &
Agarwal, 2020).

Generalizability
The results showed limited generalizability

due to sample limitations, design constraints, and
contextual factors. The sample population was

obtained from a single institution and exhibited
homogeneous characteristics, particularly year level,
total academic unit load, age range, female gender,
and short commutes, which reduces applicability
to global or national medical student populations.
The study design is prone to bias susceptibility,
and dichotomous classification of strategies fails to
account for mixed types, thereby diminishing the
small differences between the two groups. Moreover,
the narrow range of scores collected may also suggest
variations in results across disciplines beyond the
chosen subject and exam types, as reported by past
studies. Although the non-significant findings align
with related literature showing the context-dependent
effects of study strategies, they contradict other
research favoring spaced repetition as the superior
strategy, highlighting other underlying factors that
were not measured. Thus, to enhance generalizability,
a multisite, longitudinal study utilizing digital
platform logs can be used to validate the absence of
differences and establish clear associations between
the variables in diverse settings.

CONCLUSION

The study showed no statistically significant
association between study strategy and exam
performance among second-year medical students at
FEU-NRMF. Spaced repetition users demonstrated
a slightly higher mean Final Exam score (80.34%
+ 5.72) compared to those who relied on cramming
(79.49% =+ 6.82), with a mean difference of 0.85
percentage points. The distinction was not statistically
significant (p = 0.449). In the adjusted analysis
using multiple linear regression, study strategy was
not significantly associated with exam performance
(B=10.894,95% CI: —1.34 t0 3.13, p=0.430), and the
model described only 2.8% of the variance in exam
performance.

The findings suggest that while spaced repetition
is known for enhancing retention, its effect on
short-term examination results may be limited. This
result is consistent with research indicating that the
effectiveness of study strategies may differ depending
on timing, assessment type, and individual learning
factors.

Overall, this study highlights that academic
performance is influenced by multiple variables,
and the choice of study strategy alone may not be
sufficient to determine examination outcomes.

14  Far Eastern University - Dr. Nicanor Reyes Medical Foundation Medical Journal, Vol. 32, No. 1 - January - June 2026



REFERENCES

. Adesola AA, Akoki DM, Aderemi TV, Fola-OyetayoOC,
Asogwa CS, Ojile MO & Ijezie IC. (2025). Exploring
burnout in medical education: A mixed-method study among
University of Ibadan medical students. BMC Med Educ 25,
Article 647. https://doi.org/10.1186/s12909-025-07252-1

. Ali F, Jamal H, Afal K, Naseem F & Mansoor S.
(2025). Cramming, distraction, time management, and
procrastination among medical students: Impact on final
exam performance. J Postgrad Med Inst 39(2). https://doi.
org/10.54079/jpmi.39.2.3486

. Augustin M. (2014, June 6). How to learn effectively
in medical school: Test yourself, learn actively, and
repeat in intervals. https://pmc.ncbi.nlm.nih.gov/articles/
PMC4031794/

. Bego CR, Lyle KB, Ralston PA, Immekus JC, Chastain RJ,
Haynes LD, Hoyt LK, Pigg RM, Rabin SD, Scobee MW &
Starr TL. (2024). Single-paper meta-analyses of the effects
of spaced retrieval practice in nine introductory stem courses:
Is the glass half full or half empty? Int ] STEM Educ 11(1).
https://doi.org/10.1186/s40594-024-00468-5

. Burel J, Trost O, Demeyere M, Rives N, Estour F, Lander
J, Crampon F, Deneuve S & Maquet C. (2025). Spaced
repetition and other key factors influencing medical school
entrance exam success: insights from a French survey. BMC
Med Educ 25(1036). https://doi.org/https://doi.org/10.1186/
$12909-025-07605-w

. Capiral RA, Joson LA, Lopez QT, Reyes K, Viray CM,
Santos J & Domingo E. (2025). Spaced Repetition versus
Cramming: Examination performance among the third-year
Bachelor of Elementary Education students. Int Res J Mod
Eng Techn Sci 7(5): 2582-5208. https://www.irjmets.com/
upload newfiles/irjmets70500194462/paper_file/irjmets7
0500194462.pdf

. Carpenter SK & Agarwal PK. (2020). How to use retrieval
practice to improve learning. Educ Psychol Rev 32(4):
959-73. https://doi.org/10.1007/s10648-020-09532-6

. Cepeda NJ, Pashler H, Vul E, Wixted JT & Rohrer D. (2006).
Distributed practice in verbal recall tasks: A review and
quantitative synthesis. Psychol Bull 132(3): 354-80. https://
doi.org/10.1037/0033-2909.132.3.354

. Chai A & Guest R. (2017). Exploring the links between online
lecture recordings,cramming and academic performance.
Austr J Econ Educ 14(1): 1-30.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Daroedono E, Fachly AH, Salshabila AA, Pasoro DI, Kambu
GH, Destrian F, Fatimatuzzahra R & Siagian FE. (2024).
Cramming analysis based on time to start studying and time
the exam being held. Int Neuropsychiatr Dis J 21(4): 6-17.
https://doi.org/10.9734/indj/2024/v21i4438

Durrani SF, Yousuf N, Ali R, Musharraf FF, Hameed A &
Raza HA. (2024). Effectiveness of spaced repetition for
clinical problem solving amongst undergraduate medical
students studying paediatrics in Pakistan. BMC Med Educ
24(1). https://doi.org/10.1186/s12909-024-05479-y
Gilbert MM, Frommeyer TC, Brittain GV, Stewart NA,
Turner TM, Stolfi A & Parmelee D. (2023). A cohort study
assessing the impact of AnKi as a spaced repetition tool on
academic performance in medical school. Med Sci Educ
33(4): 955-62. https://doi.org/10.1007/s40670-023-01826-8
Hjiej G, Hajjioui A & Fourtassi M. (2017). Medical students’
study habits and their impact on academic performance. J
Med Surg Res 3(3): 322-6.

Kang SHK. (2021). The benefits of spaced practice for
learning: A review of recent research. Educ Psychol Rev
33(1): 1-23. https://doi.org/10.1007/s10648-020-09553-1
Mehta A, Brooke N, Puskar A, Woodson MC, Masi B,
Wallon RC & Greeley DA. (2023). Implementation of spaced
repetition by first-year medical students: A retrospective
comparison based on summative exam performance. Med
Sci Educ 33(5): 1089-94. https://doi.org/10.1007/s40670-
023-01839-3

Mohd Radzuan H, Wan Omar WFN, Abd Rahim NE & Ismail
S. (2022). Overwhelming yet striving: The story of IIUM
medical students. Int J Care Scholars 5(1): 14-20. https://
doi.org/10.31436/ijcs.v511.233

Omar WF, Mohd Radzuan H, Abd Rahim NE & Ismail
S. (2022). Overwhelming yet striving; the story of IITUM
medical students. Int J Care Scholars 5(1): 14-20. https://
doi.org/10.31436/ijcs.v511.233

Seo EH. (2012). Cramming, active procrastination, and
academic achievement. Soc Behav Pers 40(8): 1333-40.
https://doi.org/10.2224/sbp.2012.40.8.1333

Siagian FE. (2022). Study the impact of cramming in medical
students. Int Blood Res Rev 53—-64. https://doi.org/10.9734/
ibrr/2022/v13i430186

Sunarti LS, Diani YH, Alfarabi M, Cing JM, Arodes ES,
Kurniaty L, Siagian FE & Fachly AHR. (2022). The practice
of cramming among pre-clinical medical students and
their remedial examination result: A simple preliminary
demographic analysis. Arch Curr Res Int 24-34. https://doi.
org/10.9734/acri/2022/v22i8545.

Far Eastern University - Dr. Nicanor Reyes Medical Foundation Medical Journal, Vol. 32, No. 1 - January - June 2026 15



