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SUMMARY

Accurate and rapid histological slide identifica-
tion is crucial for medical students, essential for
understanding normal and pathological tissues.
Traditional teaching methods often lack the dy-
namic and interactive components necessary for
effective learning. Rapid Cycle Deliberate Practice
(RCDP) integrates short, repetitive practice cycles
with immediate feedback, enhancing learning ef-
ficiency and skill retention. This study evaluates
the impact of RCDP on the histological identifica-
tion skills of first-year MBBS (Bachelor of Medi-
cine, Bachelor of Surgery) students, measuring
improvements in accuracy and speed following
a six-week RCDP intervention compared to tra-
ditional methods. A randomized controlled trial
involving 150 first-year MBBS students was con-
ducted. A pre-test assessed baseline skills, fol-
lowed by a six-week RCDP program with immedi-
ate feedback. A post-test identical to the pre-test
but with a reduced time limit measured improve-
ments. Statistical analysis using paired t-tests de-
termined the significance of changes observed.
The RCDP group showed a significant increase

in mean scores (74.50 + 14.29) compared to the
traditional group (48.03 + 16.90), with a t-value of
14.63 and p < 0.001, indicating enhanced accu-
racy and speed. This study supports integrating
RCDP into histology education for first-year MBBS
students. RCDP fosters rapid learning and skill
refinement through immediate feedback and re-
petitive practice, offering an effective alternative
to traditional methods. Further exploration and
broader implementation of RCDP in health sci-
ences could improve educational outcomes and
patient care.
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INTRODUCTION

The ability to accurately and quickly identify his-
tological slides is a critical competency for medi-
cal students, as it underpins their understand-
ing of normal and pathological tissue structures.
However, the complexity of histological features
and the cognitive load associated with interpret-

Corresponding author:

Dr. M. Vani, Professor. Department of Anatomy, Tagore Medical College
& Hospital, Rathinamangalam, Melakottaiyur, Chennai, Tamil Nadu
600127, India. Phone: 8056023520. E-mail: vani_balaji2007 @yahoo.com

Submitted: August 28, 2024. Accepted: October 7, 2024

https://doi.org/10.52083/WEYW4214

413



414

Enhancing histological identification skills through rapid cycle deliberate practice: a study on accuracy and speed for first-year MBBS students in anatomy

ing them can make this a challenging skill to mas-
ter, particularly for first-year MBBS students who
are new to the field of histology. Traditional teach-
ing methods, while foundational, often lack the
dynamic and interactive components necessary
to foster rapid and effective learning.

RCDP a learning technique grounded in repet-
itive practice with immediate feedback, offers a
promising alternative to traditional approach-
es. Initially developed for training in high-stakes
environments like emergency medicine and
surgery, RCDP has demonstrated significant im-
provements in clinical skills and decision-mak-
ing (Weinstock et al., 2017). In these contexts,
the method has been shown to enhance both the
speed and accuracy of skill acquisition by empha-
sizing immediate error correction, iterative learn-
ing, and active engagement.

In a simulation-based study on pediatric resus-
citation, the use of RCDP resulted in quicker mas-
tery of essential life-saving techniques compared
to conventional methods (Auerbach et al., 2018).
Similarly, a study in surgical training found that
RCDP significantly reduced the time taken by res-
idents to achieve procedural competency, while
also improving retention and confidence (Sawyer
et al., 2015). These findings suggest that RCDP’s
strengths lie in its ability to accelerate learning
curves and reinforce correct behaviors through
repetition and feedback.

Given its success in procedural and clinical set-
tings, the application of RCDP to histology identi-
fication presents a compelling opportunity. His-
tology, a discipline that requires precise visual
recognition and interpretation, shares similari-
ties with clinical tasks that demand accuracy un-
der time constraints. The cognitive load associat-
ed with interpreting complex histological slides
can be overwhelming for first-year students, but
RCDP’s structured approach could help mitigate
this challenge by breaking down the learning pro-
cess into manageable, iterative cycles.

This study aims to evaluate the impact of
RCDP on the histological identification skills of
first-year MBBS students. Specifically, we seek
to measure improvements in both the accuracy
and speed of histological identification follow-

ing a six-week RCDP intervention, compared to
traditional teaching methods. By demonstrating
the efficacy of RCDP in this context, we hope to
provide a basis for its broader implementation in
health sciences, ultimately enhancing the com-
petency and confidence of future healthcare pro-
fessionals.

MATERIALS AND METHODS

This study was designed to evaluate the effec-
tiveness of Rapid Cycle Deliberate Practice (RCDP)
in improving the histological identification skills
of first-year MBBS students. A total of 150 stu-
dents participated in the study, serving as their
own control and experimental groups. The meth-
odology involved two phases: an initial phase,
in which students were taught using traditional
methods (control phase), followed by a second
phase, in which the same students underwent
RCDP training (experimental phase).

Pre-Test (Control Phase): All 150 students were
first exposed to traditional histology teaching
methods, including standard lectures and prac-
tical lab sessions. These methods did not include
the structured repetition or immediate feedback
mechanisms typical of RCDP. Following this tra-
ditional instruction, a pre-test was administered
to assess the baseline histological identification
skills of the students.

o Pre-test design: The pre-test consisted of a
series of histological slides. Students were re-
quired to identify the slides and list key iden-
tification points within a set time frame (one
minute per slide). Their accuracy and speed
in identifying histological structures were re-
corded, providing a baseline for each student’s
skills using traditional teaching methods.

e Control group designation: For the purpose
of this study, the students’ performance after
receiving traditional teaching was considered
the control group performance.

RCDP Intervention (Experimental Phase): Af-
ter the pre-test and completion of the traditional
teaching phase, the same group of 150 students
participated in the RCDP intervention over a six-
week period. RCDP is an educational technique
that focuses on repeated practice cycles with im-



mediate feedback, designed to improve skill ac-
quisition and retention.

 RCDP sessions: Students engaged in brief, fo-
cused practice cycles in which they repeated-
ly identified histological structures on slides.
After each attempt, they received immediate
feedback from instructors, highlighting both
correct identifications and areas for improve-
ment. This iterative process enabled rapid
correction of mistakes and reinforcement of
accurate identifications, promoting accelerat-
ed learning and skill refinement.

Session Structure:

Each RCDP session followed a highly structured
format that included short practice cycles, im-
mediate feedback, and opportunities for repeat-
ed improvement. The aim was to break down the
learning process into manageable, iterative seg-
ments, allowing students to refine their skills pro-
gressively.

RCDP Schedule:

Topics Covered: The RCDP sessions focused
on histological identification related to key organ
systems, including:

+  Week 1: Introduction to Histology, Cell Types,
and Tissue Classification

«  Week 2: Histology of the Nervous System
+  Week 3: Histology of the Sensory Organs

+  Week 4: Histology of the Musculoskeletal Sys-
tem

«  Week 5: Histology of the Cardiovascular Sys-
tem

+  Week 6: Histology of the Respiratory and Di-
gestive Systems

Duration:

« Each session lasted 1 to 1.5 hours.

« Sessions were held twice a week for six weeks,
totaling 12 hours of RCDP training.

Slide Identification Practice:

« Ineach session, students were presented with
a series of histological slides to identify, focus-
ing on specific organ system.

Cycle Format:

Step 1: Practice Cycle (1-2 minutes per slide).
Students were given a limited time (1-2 minutes
per slide) to identify the histological structure, list
key features, and note down their conclusions.

Step 2: Immediate Feedback (1-2 minutes per
slide). After each identification attempt, instruc-
tors provided immediate, individualized feedback
on the accuracy of the students’ identification.
This feedback highlighted the key structures they
correctly identified, as well as areas where mis-
takes were made or improvement was needed.

Step 3: Correction and Repetition. Following the
feedback, students would immediately attempt
the same slide or a similar one, applying the cor-
rections and suggestions. This cycle was repeated
multiple times within the same session to rein-
force learning.

Post-Test (Experimental Phase): Upon comple-
tion of the six-week RCDP training, a post-test iden-
tical in format to the pre-test was administered to
the same 150 students. However, the time allotted
for each slide was reduced to 30 seconds, aiming to
assess both improvements in speed and accuracy
of identification after the RCDP intervention.

« Post-test design: The post-test measured the
same parameters as the pre-test (accuracy
and speed of histological identification) under
time constraints, allowing for a direct com-
parison of student performance before and
after the RCDP training.

« Experimental group designation: The post-
test performance following the RCDP inter-
vention was considered as the experimental
group data.

Evaluation Process

We included a section detailing the evaluation
process for RCDP, specifying the total number of
required teaching hours compared to traditional
methods to provide insight into resource implica-
tions. The RCDP sessions required a total of twelve
hours over six weeks, as opposed to the ten hours
typically allocated for traditional methods during
the same period. This evaluation highlighted the
additional time commitment involved in imple-
menting the RCDP approach.
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RESULTS

The collected data were tabulated and analyzed
using both descriptive and inferential statistics.
All the parameters were assessed using statisti-
cal package for social science (SPSS), version 24,
with a significance level of p value less than 0.05
and a 95% confidence interval set for all analy-
sis. The Shapiro-Wilk test confirmed the normal
distribution of the data (P > 0.05), allowing for the
use of parametric tests. On comparing the mean
values between the Traditional Histology Spotters
Test (THST) and Rapid Cycle Deliberate Practice
(RCDP), a significant difference is observed. How-
ever, RCDP, with a higher mean value of 74.50
*+ 14.29, is more effective than the alternative,
THST, which has a mean value of 48.03 + 16.90.
The t value is 14.63, with significance at 0.001 (P
< 0.05) (Table 1).

Table 1. Comparison of histology spotters marks between
traditional histology spotters test (THST) and rapid cycle
deliberate practice (RCDP).

TEST THST RCDP
Mean 48.03 74.50
S.D. 16.90 14.29
Mean Difference (MD) 26.46

Lower Confidence Interval -30.02

Upper Confidence Interval -22.9

Standard Error Difference (SED) 1.8

t-test 14.63

Degrees of Freedom (df) 298.0

p-value 0.001

(**- P < 0.05) - Significant

The above table reveals the Mean, Standard Deviation (S.D),
Mean Difference (MD), Lower Confidence Interval, Upper
Confidence Interval, Standard Error Difference (SED), t - test,
degree of freedom (df) and p-value between Traditional His-
tology Spotters Test (THST) and Rapid Cycle Deliberate Prac-
tice (RCDP). This table shows that statistically significant dif-
ference in the Histology Spotters Marks between Traditional
Histology Spotters Test (THST) and Rapid Cycle Deliberate
Practice (RCDP) at **P < 0.05.

DISCUSSION

The results of this investigation support and
broaden previous studies about the effective-
ness of RCDP in health sciences. The study find-
ings indicate that first-year MBBS students who
received RCDP significantly improved in their
histology identification skills when compared to

those who got traditional instruction. These find-
ings are consistent with other research that has
demonstrated the benefits of intentional practice
in skill acquisition. The efficacy of RCDP in im-
proving accuracy and speed is demonstrated by
the significant rise in mean scores for the RCDP
group (74.50 + 14.29) compared to the traditional
group (48.03 + 16.90), with a t-value of 14.63 and
p < 0.001. This improvement mirrors findings
emphasized that structured, repetitive practice
with immediate feedback is crucial for the devel-
opment of expert performance in medical fields
(Colman et al., 2024).

Immediate feedback, a cornerstone of RCDP,
allows for rapid correction and reinforcement of
accurate identification techniques, preventing
the solidification of errors. This aspect of RCDP
supports the principles of adult learning theo-
ry, which posits that timely feedback and active
participation significantly enhance learning out-
comes (Blanchard et al., 2021).

The iterative nature of RCDP also ensures con-
tinuous engagement and mastery, where simula-
tion-based education with deliberate practice out-
performed traditional clinical education (Taras
et al.,, 2017). Furthermore, the study’s findings
suggested that practical, hands-on training meth-
ods yield better retention and understanding in
health sciences compared to passive learning ap-
proaches; it also demonstrated that high-fidelity
medical simulations, which share characteristics
with RCDP, such as repetitive practice and imme-
diate feedback, are highly effective in improving
clinical skills (Blanchard et al., 2022). The results
of this study also resonate with work that found
that deliberate practice significantly enhances
procedural skills and patient safety (Bhalala et al.,
2019)

Despite these positive outcomes, the study’s lim-
itations include a relatively small sample size and
a short intervention period of six weeks, which
may not fully capture the long-term benefits of
RCDP. Additionally, the sample may not represent
the diverse demographics of first-year MBBS stu-
dents across various institutions. Future research
should aim to address these limitations by con-
ducting longitudinal studies with larger, more di-
verse cohorts to validate and expand upon these
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findings. Moreover, exploring the application of
RCDP in other areas of medical education, such
as clinical skills and diagnostic reasoning, could
provide further insights into its broader applica-
bility and effectiveness.

CONCLUSION

In conclusion, this study supports the integra-
tion of RCDP into histology education for first-
year MBBS students, highlighting its potential to
significantly enhance both accuracy and speed
in histological identification. By fostering rapid
learning and skill refinement through immedi-
ate feedback and repetitive practice, RCDP offers
a dynamic and effective alternative to tradition-
al teaching methods, contributing to the devel-
opment of more proficient and confident future
healthcare professionals. The promising results
from this study warrant further exploration and
broader implementation of RCDP in health sci-
ences, potentially leading to improved education-
al outcomes and patient care.
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