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INTRODUCTION

- Vertical Integration in medical education refers to the 
instructional design which links clinical curriculum with 
basic sciences [1]
-  Contextual Vertical 
Integration (CVI) is micro-
level vertical integration  
which establishes a 
relationship between 
clinical  knowledge and
it’s basic science foundation
using an explanatory narrative [2,3].
- An example of CVI for Hypertensive Disorders of 
Pregnancy is shown in the Figure above.
- Sweller’s Cognitive Load Theory (CLT) describes the 
framework for  understanding the interplay between the 
psychological construct of cognitive load (CL) and the 
neurophysiology of learning [4, 5]. 
- It guides teachers to optimise cognitive load to 
facilitate learning. 
- ICL represents the proportion of working memory 
resources that deal with the perceived complexity of the 
topic and ECL represents the load on working memory 
due to instructional design – these prevent schema 
acquisition in long-term memory (figure below).
- GCL is the allocation of working memory resources 
towards understanding a topic and correlating it with 
pre-existing knowledge hence promotes schema 
formation (figure below).

- Intrinsic and Extraneous cognitive loads (ICL, ECL) 
impede learning, and Germane load (GCL) promotes 
learning through schema formation.
- Formation of schema is essential to retrieve 
information from long-term memory to solve clinical 
problems (Figure below).

- The primary objective of the study was to evaluate the 
differences in ICL, ECL & GCL between students taught 
with and without integration. The secondary objective 
involved studying the relationships between I/E/GCL.

METHODS
This study comprises eight single-blinded, randomised 
controlled trials (RCTs) involving 3rd-year medical 
students from Newcastle University on their O&G clinical 
placement. 
- In each RCT, students were 
randomised to clinical teaching 
with or without integration.
- Self-reported ICL, ECL & GCL 
were measured using Klepsch’s 
instrument, a reliable and valid 
psychological instrument for CL 
measurement [6,7].
- The study evaluated the 
effects of CVI on 4 Obs and 4 Gynae topics to ensure 
adequate sampling of the curriculum to enhance the 
study’s generalisability.

- Data was analysed using parametric statistical tests 
aligning with the quantitative consideration of 
psychological constructs in educational research [8, 9, 
10].
- ICL, ECL & GCL differences between cohorts for each 
topic were analysed with unpaired t-tests, whereas 
differences within students were analysed using paired 
t-tests. Pearson’s correlation was used to study 
relationships between different CLs.

RESULTS

- Students taught with CVI consistently had significantly 
lower ICL and ECL and a higher GCL with each topic 
(tables below)

                                                    - The image below shows mean 
                                                            changes in I/E/GCL with CVI.

- Similar effects were noted when ‘within’ students' 
analysis was performed to assess curriculum-wide 
effects.

- The secondary outcomes of the study revealed that with 
and without CVI - a decrease in ECL is associated with a 
decreased perception of ICL (r = 0.78 and 0.88) and an 
increased perception of GCL (r = -0.82 and -0.79), with 
these associations being statistically significant (scatter 
plot below).

- We also noted a strong and 
significant negative correlation
between ICL and GCL with 
(-0.84) and without CVI (-0.85) 
– scatter plot on right.

CONCLUSION

- CVI allows new information to be encoded on existing 
schemas and significantly reduces ICL and ECL, allowing 
limited working memory resources to be allocated for 
generating GCL, which facilitates schema acquisition
- It is, hence, incumbent upon clinical teachers to 
include basic-science explanations when delivering or 
facilitating clinical teaching to optimise cognitive load 
and facilitate learning.
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