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Learning  process •  Reception step •  External information (observations) •  Internal information (introspective) •  Processing step •  Memorization •  Reasoning: inductive / deductive •  Reflection / action •  Introspection / Interaction with others   4



 



Increase learning  efficiency • present phenomena related to theory • balance conceptual information (intuitive) and  concrete information (sensing) • use extensively sketches, plots, schematics, and  physical demonstrations • demonstrate by physical analogies • introduce general principles by experimental  observations • provid free time for students to think about the  material being presented and for active student    5
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Cooperative Learning In opposition to competing learning, the cooperative learning  aims to make Students work together to:             learn, solve problems, discuss and compare ideas, … • suitable for subjectbased learning • organized through small groups that develop   interdependent and selfdirected works Academically weak students get the benefit of being tutored by stronger classmates, 



. and stronger students get the deep understanding  that comes from teaching   6



 



Problemoriented learning Before students learn some knowledge they are given a problem



• Need for learning before solving the problem • Learning environment: active, cooperative, selfassessed    motivated and highly effective 



Posing the problem before learning tends to motivate students  Students know why they are learning the new knowledge  Facilitate store of knowledge in memory for later recall    7



 



Learning by doing Introduce the  theory by productive works of the students



 The only way a skill can be developed is practice:  • trying something,  • seeing how well or poorly it works, • reflecting on how to do it differently,  • then trying it again and seeing if it works better.



• More productive work to do with allocated time • Efficient way of active learning   8



 



How to develop the Engineering Sense ? • Solid scientific background • Design principles • Experience development • Problemoriented thinking • Analogybased understanding • Interdisciplinary view and links   9



 



Embodiment of schemes



• Needs • Analysis of the problem • Conceptual design • Embodiment of schemes • Detailing   10



  • Final project



Detailing



Final  project



Conceptual design



Selected  schemes



Analysis of problem



Statement of problem



Needs



Structural design process



 



11



  St r



ho



 C



im iz a



tio n



D



A



do lo gy



el in g



tu re



s



 



M at er ia ls



St ru c



ss em bl y 



 A



nd



an d 



ho ic e  of   od



et



al  O pt



uc tu r



g  a



C



M



M



ca l 



d 



an



Po du ct s 



io n 



ri



at Fo rm in



ic



eo m et



Fa br



G



f 



in g 



n  o



M od el



es ig



D



Transverse active learning Multidisciplinarity



Specification  Structural



of  needs  Prototype 



Example 2: Bridge structure Needs Loading Point



• Geometry and clearance
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Solution of type: Arch 
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Solution of type: Frame/truss



Rigid frame              Rigid 3D truss   15



 



Evaluation criteria •  Conceptual design of the structure •  Structural performance: cost against rigidity •  Creativity and originality of the work •  Use of materials and fabrication facilities •  Esthetic et care given to construction
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Evaluation  1 Mechanical  performance
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Evaluation  2 Innovation and esthetic
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Comparison Mechanical/originality 
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Faced Difficulties



• Organization difficulties • Multidisciplinary way of thinking • Implication of many courses • useful application of knowledge
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Conclusion • Learningbydoing process • Large Motivation • Solid understanding of design basis • Appreciation of practical difficulties • Experimentalnumerical links • Howtoimprove development   21
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