
Introduction

Teaching anatomy has changed significantly to acco-
mmodate a variety of student-specific learning 

styles and to stay up with technological advancements. 
More progressive methods that promote active learning 
are in competition with traditional instructive methods 
that promote a more passive learning style. Traditional 
techniques of teaching anatomy, such as cadaveric dis-
sections and prosections, have grown more challenging 
because of a shortage of donated bodies, growing safety 

1,2concerns, and high costs.  Furthermore, tertiary anatomy 
courses have steadily moved away from rote memori-
zing and toward comprehension of the material, which 
is fueled by concept-based, problem-solving methodo-
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learning, primarily due to their time efficiency and ease of use. Reading/writing was identified as the 
predominant learning style among students, highlighting the importance of aligning teaching strategies with 
learner preferences.
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3,4
logies.  These developments have been complemented 
by dynamic technological advancements that have 
improved the quality and accessibility of medical ima-

3
ging methods, models, and simulations.  As a result, 
mixed, or multimodal, learning methodologies have 
been used, giving pupils access to a range of conven-
tional and innovative sources of information. Traditional 
dissections and didactic lectures are frequently supple-
mented (and occasionally replaced) by commercial 
models, computer simulations, clay modeling, body 

5,6
painting, and other living anatomy teaching techniques.

The anatomage creates a 3-dimensional (3-D) recon-
struction of the various human body components by 
combining software with stereoscopic pictures of the 
entire body. To enable virtual dissection and reconstruc-
tion of the human body, these pictures were obtained 
from two cadavers, have been frozen and divided into 

5pieces.  The anatomage has proven to be an effective 
tool in teaching anatomy, as it provides students with 
hands-on experience without the need for a cadaver. 
This shift towards alternative learning tools is part of 
a broader discussion in anatomy education, with some 
research exploring if models and simulations can replace 

7cadavers altogether.

Given the variability in available resources and institu-
tional constraints across medical schools, there is a need 
to evaluate and adapt anatomy teaching methods to 
ensure effective learning. Furthermore, understanding 
students’ preferred learning styles is essential for infor-
med curriculum remodeling and optimization of tea-
ching strategies. In-order to compare teaching aids and 
learning styles in anatomy, the current study was planned 
with aims to assess students’ perceptions regarding the 
effectiveness of anatomical teaching aids and tools like 
anatomage table, plastic models and cadaveric speci-
mens in facilitating their learning and to explore students' 
perspectives on their preferred learning styles. The 
results of this study will add to present literature regar-
ding preferred learning style among students in curri-
culum remodeling.

Methodology

This was a cross-sectional study conducted over a period 
of six months at Azra Naheed Medical and Dental 
College. The sample size of 190 was calculated by 
assuming the proportion of preferred learning style is 
equal to 40% with a confidence level equal to 95% 

3 
and a margin of error equal to 7%.

Ethical consideration: The study was approved by the 
ethical review board (Reference No. FRB/BMS/13/ 03/ 
2025, Dated: 13-03-2025). Informed written consent 
was obtained from the participants, and the confiden-
tiality of their data was clearly explained. 

Data was collected by a questionnaire that was distri-
buted among first- and second-year MBBS students, 
as well as first-year BDS students at Azra Naheed 
Medical and Dental College. Non-probability conve-
nience sampling technique was used. Plastic models, 
specimens and anatomage were used as learning tools 
for anatomy (soft tissue and bones). The questionnaire 
consisted of 25 questions, pertaining to the comparison, 
benefits and drawbacks of different teaching aids: black-
board, PowerPoint, overhead projectors and video 
animation. The questions were styled in multiple-choice 
format, with two sections based on the 04-point Likert 
Scale. In the first section their perception regarding 
these aids was categorized as unsure, fair, good and 
excellent in form of marks from 0-3 as used in other 

8,9studies previously.  On the other hand, in the second 
section, learning style was categorized into Reading/ 

10Writing, Visual, Kinesthetic and Auditory.  Learning 
styles were given a score from 1-4 according to preference 
by students. Score of 4 was regarded as excellent while 
1 was marked as unsure. A pilot study was conducted 
to check the reliability and Cronbach alpha revealed a 
value of 0.79. 

Inclusion Criteria: All willing male and female first- 
and second-year MBBS students, as well as first-year 
BDS students, were included. 

Exclusion Criteria: Students who were unwilling or 
not interested in providing their feedback were excluded.

Statistical Analysis:

Statistical Package for Social Sciences (SPSS) 
version 26 was used for statistical analysis. Mean and 
standard deviation were calculated for effectiveness 
ratings score. Normality of the data was checked by 
Shapiro Wilk test. A one-way ANOVA test was used to 
compare the effectiveness ratings score of anatomical 
learning resources for soft tissue across different lear-
ning styles. Frequency and percentage were given for 
gender, predominant learning style and responses to 
the perceived effectiveness of anatomical learning 
Resources. A p-value of 0.05 was taken as statisti-≤
cally significant.
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Results 

The study sample consisted of 190 participants, with a 
nearly equal gender distribution. There were 96 (50.5%) 
male and 94 (49.5%) female students. The most pre-
ferred learning style was Reading/Writing, followed by 
Visual, Kinesthetic, and Auditory as shown in Figure I.

Figure-I: Frequency Distribution of Predominant 
Learning Style

The results indicated that plastic models were the most 
highly rated learning resource for both soft tissue and 
bone anatomy, with most of the participants rating them 
as Excellent and Good as shown by Table I. Specimens 
received more varied responses, with Excellent ratings 
of 36.8% for both soft tissue and bone, while a signifi-
cant proportion rated them as Fair. Anatomage models, 
however, received the lowest ratings, with the highest 
percentage of participants rating them as Fair (40.0% 
for soft tissue, 35.3% for bone), and only 22.6% (soft 

tissue) and 25.3% (bone) rating them as Excellent. A 
small proportion of participants were Unsure about 
Anatomage (4.7% for soft tissue, 3.7% for bone), whereas 
none were uncertain about plastic models or specimens 
for bone anatomy. Overall, plastic models were perceived 
as the most effective resource, followed by specimens, 

while Anatomage was rated less favorably, particularly 
for soft tissue learning.

Plastic models were perceived as the most time-saving 
medium for learning anatomy, with most of the partici-
pants rating them as Excellent (63.2%) and Good 
(29.5%), while very few rated them as Fair (6.8%) or 
were Unsure (0.5%) as presented in Table II. Specimens, 
on the other hand, received more mixed ratings, with 
the highest proportion rating them as Good (37.4%), 

followed by Fair (33.7%) and Excellent (25.3%), indi-
cating moderate effectiveness. Anatomage models had 
the lowest proportion of Excellent ratings (16.3%), 
with a significant percentage of participants rating them 
as Fair (39.5%) or Good (41.1%), and a small proportion 
(3.2%) expressing uncertainty. Overall, plastic models 
were the preferred time-saving resource, while Anato-
mage was perceived as less efficient compared to other 
methods.

Significant variations were observed in the perceived 

Table I:  Frequency Distribution of Perceived Effectiveness 
of Anatomical Learning 

Medium you think 
clears your 

concepts

Unsure
n (%)

Fair
n (%)

Good
n (%)

Excellent
n (%)

S
of

t 
T

is
su

e Plastic Models 0 (0.0) 19(10.0) 72 (37.9) 99 (52.1)

Specimens 6 (3.2) 53(27.9) 61 (32.1) 70 (36.8)

Anatomage 9 (4.7) 76(40.0) 62 (32.6) 43 (22.6)

B
on

e Plastic Models 0 (0.0) 16(8.4) 77 (40.5) 97 (51.1)

Specimens 0 (0.0) 57(30.0) 63 (33.2) 70 (36.8)

Anatomage 7 (3.7) 67(35.3) 68 (35.8) 48 (25.3)

n: number of participants

Table II: Frequency Distribution of Perceived Time 
Efficiency of Anatomical Learning

Time-Saving 
Medium for 

Learning Anatomy

Unsure
n (%)

Fair
n (%)

Good
n (%)

Excellent
n (%)

Plastic Models 1 (0.5) 13 (6.8) 56 (29.5) 120 (63.2)

Specimens 7 (3.7) 64 (33.7) 71 (37.4) 48 (25.3)

Anatomage 6 (3.2) 75 (39.5) 78 (41.1) 31 (16.3)

n: number of participants

Soft Tissue Learning Style Mean ± SD p-value

Plastic models Visual 2.7 ± 0.5 0.000*

Auditory 2.1 ± 0.8

Kinesthetic 2.1 ± 0.7

Reading/writing 2.5 ± 0.6

Specimens Visual 2.1 ± 0.7 0.002*

Auditory 2.2 ± 0.8

Kinesthetic 2.4 ± 0.8

Reading/writing 1.8 ± 0.9

Anatomage Visual 1.8 ± 0.9 0.589

Auditory 1.7 ± 0.9

Kinesthetic 1.8 ± 0.8

Reading/writing 1.6 ± 0.9

Table III: Effectiveness of Anatomical Learning Resources 
for Soft Tissue Across Different Learning Styles

*p-value £ 0.05 statistically significant; p-value calculated by 
one way ANOVA, SD= Standard Deviation.
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effectiveness of different anatomical learning resources 
across learning styles (Table III). Plastic models for 
soft tissue were rated the highest overall, with visual 
learners showing the strongest preference and kines-
thetic learners giving the lowest rating. Specimens for 
soft tissue had a lower overall rating, with kinesthetic 

learners rating them the highest and reading/writing 
learners the lowest. In contrast, Anatomage for soft 
tissue received the lowest ratings, with no significant 
variation across learning styles. 

Table IV shows that plastic models were rated highest 

for bone anatomy, followed by specimens, while Anato-
mage received the lowest ratings. Significant differences 
were observed across learning styles for plastic models 
and specimens, whereas no significant variation was 
noted for Anatomage.

For general learning and time-saving methods, plastic 
models were rated the highest, with visual learners 
giving the strongest preference and kinesthetic learners 
rating them the lowest but the results were not significant 
(Table V). Specimens received comparatively lower 
ratings, although kinesthetic learners rated them higher 
than other groups, with a significant difference across 
learning styles. In contrast, Anatomage received the 
lowest ratings overall, with no significant variation 
across learning styles. Overall, plastic models emerged 
as the most effective learning resource across all cate-
gories, followed by specimens, while Anatomage had 
the lowest ratings and no significant preference among 
learners.

Discussion

A comprehensive understanding of anatomy is essential 
for the practice of medicine therefore, it should not rely 
solely on a single teaching modality. This study evalua-
ted different tools in relation to students preferred lear-
ning styles and it also dressed the student’s perception 
on different teaching styles. Results of present study 
indicated that plastic models were the most highly 
rated learning resource for both soft tissue and bone 
anatomy, with the majority of participants rating them 
as Excellent and Good. Paradoxically, previous studies 
have demonstrated that cadaveric dissection has 
historically remained a fundamental method for 

7,11 teaching anatomy in medical schools world-wide.
Students have expressed a strong belief that engaging 
in cadaveric dissection enhances their under-standing 
of anatomy and fosters greater respect for the human 

8body.  Furthermore, other anatomists have 
emphasized that cadaveric dissection cannot be replaced, 
although it can be effectively augmented with additional 

9,12
teaching tools to enhance anatomical learning..  How-
ever, in contrast to studies favoring cadaveric dissection, 
the present findings highlighting the effectiveness of 
plastic models are supported by previous research 
demonstrating that students taught using plastic models 
achieved significantly higher scores compared to those 

13taught through cadaveric dissection.  It was reported 
that plastic models improved concept clarity, structured 
learning, repeated access and exam performance as 
these models provide a clear, tangible representation 

Bone Learning Style Mean ± SD p-value

Plastic 
models

Visual 2.7 ± 0.5 0.000*

Auditory 2.3 ± 0.8

Kinesthetic 2.1 ± 0.7

Reading/writing 2.5 ± 0.6

Specimens Visual 2.1 ± 0.7 0.008*

Auditory 2.2 ± 0.8

Kinesthetic 2.4 ± 0.8

Reading/writing 1.9 ± 0.8

Anatomage Visual 1.9 ± 0.9 0.627

Auditory 1.8 ± 0.8

Kinesthetic 1.9 ± 0.8

Reading/writing 1.7 ± 0.9

Table IV: Effectiveness of Anatomical Learning Resources 
for Bone Across Different Learning Styles

*p-value £�0.05 statistically significant; p-value calculated 
by one way ANOVA, SD= Standard Deviation.

Time-Saving 
Medium for 

Learning Anatomy
Learning Style Mean ± SD p-value

Plastic models Visual 2.7 ± 0.6 0.057

Auditory 2.5 ± 0.5

Kinesthetic 2.3 ± 0.8

Reading/writing 2.6 ± 0.6

Specimens Visual 1.8 ± 0.8 0.001*

Auditory 2.1 ± 0.8

Kinesthetic 2.2 ± 0.8

Reading/writing 1.6 ± 0.9

Anatomage Visual 1.8 ± 0.8 0.158

Auditory 1.7 ± 0.6

Kinesthetic 1.9 ± 0.7

Reading/writing 1.6 ± 0.8

Table V: Perceived Time-Saving Effectiveness of Anatomi-
cal Learning Resources Across Different Learning Styles

*p-value £�0.05 statistically significant; p-value calculated 
by one way ANOVA, SD= Standard Deviation.
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of anatomical structures, which likely enhances under-
standing and retention. In the current study, visual 
learners rated plastic models highest, supporting the 
idea that visual representation is key to grasping comp-
lex spatial relationships in anatomy. Moreover, plastic 
anatomical models may demonstrate improved learning 
outcomes in certain contexts due to their ability to facili-
tate tactile and repetitive hands-on interaction, allowing 
students to repeatedly explore structures without the 
limitations associated with cadaver availability. Addi-
tionally, models provide clear, standardized visualiza-
tion of anatomical relationships, which can reduce 
cognitive overload for novice learners and enhance 
spatial understanding. This combination of tactile engage-
ment and simplified representation can, in some settings, 
lead to better short-term comprehension compared to 

14cadaver-based learning.

However, previous studies have reported that anatomi-
cal models were perceived as less useful in achieving 
intended learning objectives, with students demonstra-

15,16
ting a preference for cadaver-based learning.  In 
contrast, advancements in digital technology have 
introduced three-dimensional (3D) anatomical models 
and texture mapping, which can effectively represent 
the morphological attributes of human tissues and 
structures. These tools are particularly valuable in visua-
lizing complex anatomical relationships that are diffi-
cult to appreciate through conventional methods, thereby 
enhancing the effectiveness of anatomy instruction. 
Traditional anatomical models were initially introduced 
to compensate for the limited availability of cadaveric 

17,18
specimens.  Despite these advancements, the Anato-
mage table received comparatively lower ratings from 
students in the present study. This may be attributed to 
several factors, including limited training, lack of fami-
liarity, reduced accessibility, and the high cost associated 
with the technology, making it less feasible for wide-
spread institutional use.

The present study showed that most preferred learning 
style was Reading/Writing, followed by Visual, Kines-
thetic and Auditory. Similarly, previous studies on 
learning anatomy by different styles have reported 
that reading/writing was the priority of the students on 
any teaching tools followed by visual while auditory 

15,19,20
styles was least preferred.  These findings provide 
valuable insight for educators to better under-stand 
students’ learning needs and adapt their teaching 
strategies accordingly. In terms of time efficiency, plastic 
models received the highest ratings, while specimens 

had mixed results and the Anatomage table lagged. The 
observation that visual learners consistently rated 
plastic models highest in both effectiveness and time-
saving measures suggests that this method aligns well 
with the predominant learning style within the study 

21
population.  Plastic models were widely adopted because 
they are easy to handle, require minimal setup, and 
allow rapid repetition of learning tasks as reported by 

22one study.  These features directly translate into higher 
time efficiency ratings by students. A previous study 
showed that plastinated specimens improved perfor-
mance and clinical understanding. However, they involve 
handling complexity, preparation time, and limited 
availability. Consequently, they are less time-efficient 

23and more variable in student preference.

Overall, these findings suggest that plastic models 
remain the most effective and adaptable teaching tool 
for a majority of students, making them a strong candi-
date for continued and expanded use in the curriculum. 
Specimens, while less universally favored, still hold 
value for kinesthetic learners, supporting their continued 
inclusion alongside other resources. The comparatively 
lower ratings for the Anatomage table indicate that, 
despite its technological advantages, it may require 
improved integration, adequate training, or comple-
mentary instructional strategies to enhance its educational 

15,24
effectiveness.

Conclusion

Plastic models were perceived as the most effective 
resource for anatomy learning, primarily due to their 
time efficiency and ease of use. Reading/writing was 
identified as the predominant learning style among 
students, highlighting the importance of aligning tea-
ching strategies with learner preferences.

Limitations and Recommendations

This study has certain limitations. This was a single 
center study and cross-sectional design was used which 
limits the ability to establish causal relationships. Addi-
tionally, the use of convenience sampling may introduce 
selection bias and limit the representativeness of the 
study population, thereby affecting the generalizability 
of the findings.

Curriculum remodeling efforts should prioritize a 
balanced, multimodal approach that integrates traditional 
models and specimens with newer technologies like 
the Anatomage table but only if the technology can be 
adapted to better meet student learning needs. Further 
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research may be necessary to explore how the Anato-
mage table can be enhanced or paired with other methods 
to improve its effectiveness, particularly for visual and 
kinesthetic learners. By aligning teaching strategies 
with students' preferred learning styles, medical edu-
cation can become more engaging, efficient, and effec-
tive, ultimately fostering a deeper understanding of 
anatomy.
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