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Bioscience Problem?

●The medical & allied-health students worldwide reported a 
growing concern over the loss of bioscience knowledge of 
first-year of their degree program. 
● They lose approx. 50-80% of the first-year anatomical 
knowledge within two or more years of medical school.

● Ninety-two (92%) of second year medical students reported 
that anatomical knowledge was very helpful.

● Only 14.0% of the final year medical students felt confident 
in their first-year anatomy knowledge.

● Knowledge retention studies have not yet been assessed in 
nursing students.

Narnaware & Neumeier, Educator, 2021



● Assess the anatomical knowledge acquisition in the 
first-year nursing students and its transfer/loss, retention, 
and application in the second year.
● Identify factors impacting knowledge acquisition, 
retention, and application.
● Discuss robust interventional strategies to bridge the 
gap between first-year theory and second-
year of nursing.

Objectives 



Pre-assessment



• How do you evaluate knowledge acquisition in the 
first-year & its retention & application in the 
second year?

Course/Project Design



Kahoot Time!



Results



Knowledge 
Acquisition 
& Retention

Narnaware & Neumeier, Anat. Sci. Educ., 2020

29%



Knowledge Retention in Second-
Year  



Factors That Impact Learning



Inadequate time to study anatomy
Class time & attendance
Lab experience

English as a second language
Program entry (BScN vs. DPN)
Student factors:

- Prioritization
- Previous experience
- Self-efficacy

Student-Related Factors Impacting 
Teaching & Learning of Bioscience

McVicar et al., NET (Rev.), 2014;2015



Faculty-Related Factors Impacting 
Teaching & Learning of Bioscience

 Course organization and methods of delivery
Available curriculum time.
 Teaching style and strategies
 Experience in didactic, passive teaching



Factors 
Impacting the 
Present Study

Teaching/Contact hours



Factors 
Impacting the 
Present Study

Class time



Factors Impacting the Present Study

BScN vs. DPN



A Mini Break & Humour
in Classroom!

Factors Impacting the 
Present Study



Interventional Strategies



Interventional 
Strategies in 
Present Study

Introduction of a Virtual Human 
Cadaver-Anatomage 

Inclusion of the Anatomical Images 
in Anatomy exams

Various Online & In-class teaching 
activities.

Content Reinforcement (On-line 
and In-class Activities) 



Strategy I:
3D Virtual Human Cadaver- Anatomage

Narnaware & Neumeier, TLIN, 2021



Strategy I:
3D Virtual Human Cadaver- Anatomage



Strategy I:
3D Virtual Human Cadaver-Anatomage

GPA



Strategy I:
Virtual 
Human 
Cadaver-
Anatomage

Advantages of Using Virtual Human Cadaver
Provides a true perception of the human 
body
Stimulate real-life learning environments
Provide a social hub for faculty-student 
interaction
Help students to develop a social & 
communication skills
Provide visualizing effects that increase 
learning and alter cognitive load (Custers et 
al., 2010)
Help recall anatomical knowledge



Strategy II:
Inclusion of 
Anatomical 
Images in 
Exams

More Images Vs. Less Images

Narnaware & 
Cuschieri, CJNR,
2022



Strategy II:
Inclusion of 
Anatomical 
Images in 
Exams

Text + Images Vs. Text Only



Strategy II:
Inclusion of 
Anatomical 
Images in 
Exams

Advantages of Images in Exams

Increase visualization 
May reduce exam anxiety and stress in 

students
Alter cognitive load (Custers et al., 2010)
Help recall anatomical knowledge
Provide a hint to an answer



Strategy III:
On-line & 
In-class 
Activities

The Impact of On-line and In-class 
Activities

On-line Activities (Outside the class):
WileyPlus & Orion
Muscle assignments, dissection videos
Practice questions on anatomy contents

In-class Activities:
Kahoot quizzes
In-class quizzes, discussion & engagement
Anatomical matching questions



Strategy 
III:
On-line & 
In-class 
Activities

Narnaware & Chahal, FASEB, 2019



Strategy III:
On-line & 
In-class 
Activities

GPA



The academic performance (Class average & 
GPA)  
Help gain communication and social skills 
Promote active learning
Improve class attendance and engagement  
Develop critical thinking 
Help retain long-term anatomical knowledge  

Advantages of On-line & In-class Activities



Strategy IV:
Content Reinforcement (Repeated 
Knowledge Testing)

Narnaware, Y., FASEB, 2022



Future Directions



Post-Assessment



Conclusion

Multi-modal, blended pedagogical approaches may foster 
students engagement, improve academic performance, 
provide social &  communication skills, promote critical 
thinking, & may help retain a long-term knowledge in nursing 
students.  



Thank you
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