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Background 
 

What is impactful research?  – A question  I ask myself when I consider research  questions  I would like to 
work on. My prior working experience  in the  IT consulting industry allowed me to appreciate practical 
research  solutions which bring value to people and organizations. Hence, I decided that my research shall 
focus is on practical problems, where real-world problems shape the research questions  and the scientific 
investigations from research yield evident-based real-world solutions. 

 
My research areas span across three main areas: (1) health and living analytics; (2) learning analytics and 
pedagogy studies; and (3) optimization and decision-support for sustainable supply chain and port 
operations. In my research  work, the techniques  applied include simulation, machine learning algorithms 
and  optimization.  Being a practice-track  faculty member,  I  enjoy applied  work with a balance  in both 
research   outcomes   and  practical  applications.  I  hope   my  research   outputs   are  not  only  scientific 
publications but also tangible output to create impact either in the industry or in learning and teaching. 

 
Research Areas 

 

 
(1) Health and Living Analytics (2009 to Present) 

 

Service improvement  in healthcare institutions  is a meaningful problem as we are concerned  about  the 
well-being of people.  Partnered with a healthcare  institution,  I worked  on a variety of algorithms  that 
involved information processing, staffing and queue  management issues to yield operational  and patient 
quality of service improvements. Three pieces of work related  to the Emergency Department (ED) were 
duly studied. One of which involved dynamic prioritization of patients  as a decision-support  approach  to 
help doctors decide the sequence  of patients  to see so that overall length-of-stay could be optimized [1]. 
Another  work  was  a  dynamic  resource  allocation  algorithm  based  on  arrival  patterns for  adjusting 
physician staffing requirements [2]. Putting both demand  and supply considerations  together, I proposed 
a  consolidated   framework  with  a  symbiotic  simulator  for  handling  both  dynamic  patient-flow  and 
resource allocation in real-time [3]. 

 
My interests  for improving healthcare processes  continued  as I  extended  my research  to examine  the 
downstream hospital processes. We used data-driven  methods  to study the investigative test procedures 
and results in ED and provided insights on the  relationship  between these  tests  and the  length of stay. 
This work is followed on with a study on bed management that  streamlined  patient-flow from the ED to 
inpatient wards. We developed a bed utilization tool and prediction model which improved the cycle time 
for  analyzing bed  utilization  from  a  week  to  less  than  half  a  day  for  the  decision  makers  in  Bed 
Management Unit (BMU) [4]. The prediction model helped  BMU to better plan bed allocation strategies 
across thirty disciplines to meet the regulatory requirements on bed wait-time. 

 
In the last three  years, my collaboration  with hospitals took a different focus by addressing optimization 
and scheduling problems using data mining approaches. One such project was for surgical duration 
predication.  Many existing related  studies  used post-surgical data  which we found to be impractical for 
implementation  in a  public hospital  because  certain  key predictors  were  unavailable  during  surgery 
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scheduling. Unlike these studies, our work focused on resolving the research-to-practice gap by combining 
feature  engineering and multiple prediction models to bridge the gap [5]. The result of the model is now 
practice-feasible and can be used by the hospital to better schedule surgeries across thirty disciplines. This 
work  emerged   as  one  of  the  finalist papers   for  Best  Healthcare Paper  at  the  IEEE  Conference  of 
Automation  Science and  Engineering  2019. The  work is extended  recently  to  develop  an optimization 
model  for  scheduling  the  surgeries  based  on  the  predictions,  facility constraint  model  and  domain 
knowledge. 

 
More  recently,  my research  moves  towards  the  citizens and  living perspective.  I  worked  on  research 
questions that provide evidence-based analysis to understand behavioral patterns and needs of citizens in 
the city for better quality of life. An example of a study involve use of geolocational sensor’s data to infer 
the  social  participation   performance  of  wheelchair  users  [6].  This  paper  combined  travel  patterns 
collected by the sensors tagged on the wheelchairs and the lifestyle survey data to provide multi-faceted 
analysis to infer the  social participation  level of wheelchair  users.  With our data  analysis, we provided 
insights  into  the   factors  affecting  the   actual  social  participation   performance  of  these   users  and 
potentially could be used to provide social support  to build a more inclusive society. In addition, an on- 
going work is a study on improvement  liveability and lovability of public spaces by combining use of text 
analytics, ethnographic study and survey analysis to better understand the needs of the citizens. 

 
(2) Learning Analytics and Pedagogy  Studies for IS Education (2016 to present) 

 

Teaching is my passion and interest.  Currently, I am working on analysis of dual-perspectives  feedback 
mechanism and its impact on student  learning. The mechanism consists of learner-centric  reflection and 
instructor-centric  learning analytics which provide guiding principles for interventions  required  to enable 
personalized  learning for each student. This research  proposed  an automated text-mining approach  to 
discovering and scoring students’ understanding and identifying doubts. Doubt-identification is a new 
concept  as prior work has been  using sentiment analysis and question  identification. The first paper  on 
doubt  identification  has been  published  and  was an Overall Best  Paper  finalist [7]. Currently,  we are 
working on improving the machine-learning algorithms for scoring the alignment of topics and doubt 
identification for each lesson. 

 
Prior to this, I worked on ways to include case-teaching  in Information Systems (IS) courses.  To date,  I 
have written four teaching cases. Writing cases for IS education was interesting to me as it is pretty scarce 
to  find  IS  cases  that  addresses   higher-order  cognitive  skills, such  as  analyzing and  creating  new  IT 
solutions. In an empirical research,  I investigated  the impact of three  types of case studies (Story-Telling 
case,  Design-and-Problem-Solving case,  and  Create-Design-Implement  case)  applied  to  a  technically 
oriented  course [8]. For each case study, we mapped  the learning objectives to address various cognitive 
levels in the revised Bloom’s Taxonomy. Using empirical data collected over two academic years, we find 
that   case  studies   are  effective  in  helping  students  achieve  higher  order   cognitive  levels  such  as 
“evaluating” and “creating” (includes design and implement) complex enterprise web solutions. This study 
was published in AIS Special Interest Group for Education (SIGED). 

 

 
 

(3) Optimization and Decision-support for Sustainable Supply Chain and Port Operations (2013- 
2018) 

 
It  has  become  more  important  to  be  concerned  about  effective  use  of natural  resources  as  well as 
managing congestion and pollution in urban contexts. Another area of research was to apply optimization 
and decision analytics to supply chain and maritime. One example of a research  project is Ocean Freight 
Consolidation Optimization study for a large manufacturer of consumer  products.  The study approached 
sustainability  by  formulating  an  optimization  model  to  minimize carbon  emissions  of  ocean  freight 
shipments  [9,10]. Another piece of work involving maritime port operation  involved a data-driven  traffic 
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simulation model for recommending  the balance of traffic flow to support future port planning scenarios. I 
led the project and provided the analyses to a real-world port terminal operator. The simulation model 
was published in Winter Simulation Conference [11] while the practical simulation model was one of the 
key deliverables to our collaborator for their future port planning purposes. 

 
Another major research  project  was the  funded  study in collaboration  with Maritime Port Authority of 
Singapore (MPA). The project involved the development of a framework to analyse and evaluate 
sustainability initiatives for maritime operations.  The proposed  framework provided a process-driven 
approach  to  capture  energy  management with the  capabilities  of drilling-down to  business  units  and 
rolling-up for management reporting, while spanning across multiple parameters. We verified the 
applicability of the  framework  with four types of port terminals  in Singapore: container,  bulk cargo, oil 
and cruise terminals.  The result of this work is adopted by MPA, as guiding principles for governing the 
policies for energy  consumption  and efficiencies in Singapore’s  Next Generation  Port (NGP) 2030. The 
project  garnered  the Special Mention Award for being the Top-voted Policy Research in the Singapore 
Maritime Institute Research Project Showcase in April 2016. The framework was published in IEEE 
International Conference on ICT for Smart Society 2018 [12]. 

 
Through collaboration with industry, I led a team at Green Transformation Lab (GTL) to develop and 
commercialize tools that helped organizations to better visualize the carbon footprint of their end-to-end 
supply chain. A few to name  are carbon  dashboard  (fully commercialized as a paid service)[13], carbon 
calculator  (fully commercialized  and  is available  on  DHL’s  corporate   GoGreen  Website)  [14]. Other 
analytical  tools  include  a  road   freight  calculator  and   an  energy   benchmarking   tool.  The   energy 
benchmarking tool is an evaluation of energy consumption  for warehouses. We applied data analytics to 
sustainability  by developing  a  data-driven  approach  to  benchmarking  warehouse [15]. This  approach 
differs  from  current   practice  in  the  industry  of  using  a  theoretical   energy-efficient  warehouse  as 
reference.  The  data-driven  approach  can help decision makers  analyze their  warehouse building data, 
learn  and  adopt  best  practices  from  existing solutions,  which would  not  be  possible  by the  existing 
method. 

 
Going forward 
I look forward to continued  partnership with healthcare institutions  and government  agencies on health 
and  living related  research  projects  for  addressing  general  well-being  in an  urban  context.  Learning 
analytics and pedagogy studies will also continue to improve teaching and learning. 
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