
BEST PRACTICES: PROJECT- 
ORIENTED PROBLEM BASED 
LEARNING  
Integrated Design Project (IDP)  



About the Speaker 
¨  Associate Prof. Dr. Samsuzana Abd Aziz 
¨  PhD (Agricultural Engineering)- Iowa State University 
¨  3 years teaching Agricultural and Biosystems 

Engineering Integrated Design Project (EAB4947) 
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Learning Objectives 
¨  Understand the main practices of POPBL in IDP class 
¨  Receive and give constructive feedbacks on the 

POPBL practices -- Learn from each other J 
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CO-PO Mapping 
 
Assessment Rubrics 



Problem BL vs. Project BL 
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POPBL:  
Integrated Design Project 



What is POPBL? 
A systematic teaching method that engages students in 
learning knowledge and skills through an extended 
inquiry process structured around complex, authentic 
questions and carefully designed tasks over a period 
of time, resulting in a product, presentation or 
performance. Typically has timeline and milestone, and 
other aspects of formative evaluation as the project 
proceeds.  
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Why POPBL for IDP? 
¨  Student Centered 

Learning 
¤  In collaborative and 

interdisciplinary 
environment that 
motivates high level 
thinking  

¨  Skills and abilities 
development 
¤  Problem solving 
¤  Communication 
¤  Cooperation 
¤  Negotiation  
¤  Decision making  
¤  Life-long learning  
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What is our end-game? 

AGRICULTURAL AND BIOSYSTEMS ENGINEERING 
INTEGRATED DESIGN PROJECT (EAB 4947) 

CO1 	 Design projects related to agricultural and biosystems engineering (C6, 
CTPS)  

CO2  Integrate software and tools with appropriate method for agricultural 
and Biosystems engineering project (P6, LS, TS)  

CO3  Organize the execution of the project includes planning, monitoring, 
financial and human resources (A4, EM,KK)  
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ENGINEERING DESIGN (CONCEPT, CRITERIA, APPROACHES)! 

ENGINEERING DESIGN ANALYSIS 

ENGINEERING PROJECT MANAGEMENT 



What’s in it for Eng. students? 
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Design Approaches 
Mechanical Electrical Chemical/Biological 

Design Concept Mechanically 
 

Electronically Chemically/
Biologically 

Design Criteria Materials, Aesthetics, Geometry, Physical Features, Cost, Reliability, 
Usability, Use environment 

Design Analysis FBD, Strength, 
Force & Pressure 
analysis, 
Materials 

Circuit analysis, Power 
analysis, 
Performance analysis 

Mass, energy-
balanced, thermal 
analysis 

Output/ End 
Product 

Simulation, Prototype 
Development 

Simulation, Prototype 
Development 

Procedures, 
Simulation, Prototype 
Development 



Understanding Teacher’s Role  
¨  LECTURER/INSTRUCTOR? 
¨  FACILITATOR? 
¨  COACH? 
¨  SAGE? 

9 

SUPERVISOR 



Designing IDP: POPBL Framework 
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Source: Ahmad Fauzi et al., 2018  
  

3-4 students (M+F) 

ENGINEERING DESIGN  
(CONCEPT, CRITERIA, APPROACHES)! 

ENGINEERING DESIGN ANALYSIS 
Industrial Attachment 



Example of Real-World Problem Projects 
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Agricultural and Biosystems Engineering Design Project (EAB4947) SEM 1 2020/2021 



Planning for Implementation 
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Rethinking Assessment 
¨  Assessment for Learning 

(Formative) 
¨  Assessment as Learning 

(Learning approaches) 
¨  Assessment of Learning 

(Summative) 
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Gaging-- to help student learning, to 
improve teaching approaches 

Project proposal, Proposal presentation, 
Peer-to-peer evaluation, Logbook/
Project Management App/Portfolio 

Final report, Final Presentation, Demo 
video 



Project Proposal and Report 
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¨  Clear instruction! 
¨  Provide outline – eg: ASABE manuscript template 
¨  Emphasis the content that we are looking for: 

ENGINEERING DESIGN (CONCEPT, CRITERIA, APPROACHES)! 

ENGINEERING DESIGN ANALYSIS! 

CLEAR PROBLEM STATEMENT AND OBJECTIVES 



Presentation Guidelines 
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Project Management App 
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¨  Trello 

¨  Teamwork 

¨  ASANA 

¨  Notion.so 



Demo Video 
¨  Example: Portable Poultry Auto Feeder 
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Online Evaluation and Assessment 
¨  Proposal presentation – internal evaluators 
¨  Written proposal – supervisors 
¨  Project Management – supervisors 
¨  Peer-to-peer evaluation – classmates 
¨  Demo Video – class facilitator 
¨  Final Presentation – internal and external evaluators 
¨  Project Report – supervisors 
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Class of 2020 Virtual Design Day 
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11 Projects solving real world problem in ABE 
11 supervisors 

2 Lecturers and 4 professional engineers as evaluators 



Way Forward 
¨  IDP webpage 
¨  Yearly Integrated Design Projects 

Compilation Book –Penerbit UPM 
¨  Project sponsorship 
¨  Any suggestion? 
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Text Book 
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Hoffman, Harvey F.  
The Engineering Capstone Course 
Fundamentals for Students and Instructors 
Springer (2014) 


