
A Quantitative Approach to Problem-based Learning:  
a model for measuring student learning outcomes (a Kingston case study) 

 
1,^Siva PR Muppala and 2Chandramohan Balasubramanyam 

 
Department of Engineering and the Environment, Kingston University London 

Friars Avenue, Roehampton Vale, London, SW15 3DW, United Kingdom 
 

2Senior Research Fellow 
Institute of Commonwealth Studies 

School of Advanced Study 
University of London 

^ email: s.muppala@kingston.ac.uk 
 

Abstract for 2019 
Conference Thematic Strand:  
Pedagogic research/scholarship of learning and teaching 
Discipline area: 
Engineering 
 
As interdisciplinary programmes at various universities are attracting students with a wide 
spectrum of abilities and interests from different backgrounds, the focus of teaching in 
Engineering subjects is shifting from subject(s) per se to problem-based learning.   
Although this method of teaching and learning has been proved to be effective [1], it is worth 
understanding quantitatively its general implications on various disciplines.  

A simple mathematical model is proposed to quantitatively predict the knowledge 
gains of a student who is involved in collaborative learning. Using this model one could   
estimate analytically the levels of learning achievements by students in small groups 
(maximum group size: 4).  

This predictive model is a complex function of the following parameters: previous 
knowledge of the learner, a measure of the environment conducive to learning, and the level 
and amount of information communicated which is the product of duration of exposure or 
communication and rate of communication among the students in a particular group.  

The above input parameters are required to evaluate the quantity, and to measure 
the level of attainment by a learner through PBL. It is assumed that the knowledge gained by 
the learner within the group-learning environment cannot exceed the defined cognizance of 
the leading student. Typically, the number of students not exceeding four in a group is a 
reasonable figure to reflect variations in the knowledge base of participating students. 

We are using this model in a study at Kingston University, London [2] to assess if 
students that participate in collaborative learning perform better on the critical-thinking tests 
than students who study individually. We will share the results and our experience with the 
conference delegates. 

The findings of the case study will be discussed in subject pedagogy in 2020 at 
national and international conferences. 
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