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Agenda 
  Courses 
  Goals 
  Current work 
  Future efforts 



Courses 

  Introduction to Environmental Engineering (CE 
280) 

  Principles of Environmental Engineering and  
Science (Civil Eng 2B03) 

  Water and Wastewater Treatment Plant Design 
(CE 483) 

  Air Pollution: Science and Engineering (CE489) 



Goals 
  Engage students in the classroom 
  Address deficiencies in background knowledge 
  Create learning communities  



  In-class active learning exercises 
  Short video clips and tutorials 

 
Engaging students in the classroom 



In-class active learning  exercises 
  Open-ended discussions 
  Problem solving  
  Structured controversy 

  



Short video clips 
  Enhance understanding and memory 

  Historical perspective 
  In-class field trips and operation of processes 
  Simulations 

  Water treatment 
  Wastewater treatment 
  Air pollution 



  Addressing deficiencies  
  Lack of recall of material from prerequisite 

classes 
  Variable backgrounds 
  Use of a significant amount of class time 

  Tools 
  In-house generated tutorials 
  Short video clips 

  MERLOT 
  Khan Academy 

  LON-CAPA 

Tutorials 



Tutorials: Course website 



Tutorials: MERLOT 



Tutorials: Khan Academy 

Stoichiometry 



E-communities 

  Goals:  
  Facilitate a sense of community 
  Allow students to communicate more effectively 

outside of class 



E-communities 

  Asynchronous Learning using LON-CAPA 
  LON-CAPA allows students and the instructor 

to interact using a discussion page 
  Students can post questions about homework 

assignments 
  Other students or the instructor can respond 
  Discussion page serves the same role as a base 

group, creating e-communities 
  Allows for rapid feedback 



 
E-communities 



E-communities 



LON-CAPA e-communities 



E-communities: 
  Facebook groups 



Current and Future Work 

  Development of short modules (lessons) to 
provide tutorial material  

  Continued development of LON-CAPA 
problems, with integration of multimedia 
tutorials 

  Use of interactive problems/debates with 
LON-CAPA 

  Continued assessment 
  Collaboration across universities 



Questions 
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Web-based quizzes 
  Goals 
  Mechanics 

  Quizzes opened for five days 
  Students could log on, print quizzes, solve 

problems and submit answers 
  Once answers submitted, quiz was locked 
  Students could track performance on line 

  Assessment 
  49% students stated that quizzes occasionally or 

never “aided their learning of course material” 
  Many had trouble remembering due dates 



 
LON-CAPA 

  Mechanics 
  Developed by Physics Department at MSU 
  Supported by MSU and National Science 

Foundation grants 

  Homework assignments 
  Weekly individualized assignments 
  Multiple attempts allowed 
  Multiple choice, problems, fill-in, matching 
  Link or tags can be provided for help 



LON-CAPA: Computer Assisted 
Personalized Approach 

  Examinations 
  individualized 
  multiple choice, “1 of n” or “n of m” 
  quantitative problems 
  scored by computer 
  each student was given a “take-home” 

examination upon completion of in-class 
examination 

  Completion of take-home examination could be 
used to earn additional points 



LON-CAPA: Computer Assisted 
Personalized Approach 

  Monitoring performance 
  During the semester, the 

instructor could access 
multiple statistical 
information - including 
assessment of class and 
individual performance on 
particular problems or the 
entire set. 

  Can track student 
submissions, entire course 
record 



LON-CAPA: Computer Assisted 
Personalized Approach 

  Assessment 
  66% agreed or strongly agreed that “the use of 

CAPA aided my learning of course material”. 
  Only 16% disagreed or strongly disagreed with 

this statement. 
  More students responded that they often or very 

often attended office hours (2001: 44% vs.2000: 
17%) 

  More of the class felt that material was graded 
fairly (2001: 71%, 2000: 53%, 1999:66%) 



LON-CAPA: Computer Assisted 
Personalized Approach 

  Assessment 
  Students expect to earn 100% on homework 

assignments 
  They will continue trying problems and get 

frustrated if they cannot get the correct answer 
  Homework grades not well correlated with exam 

grades 



2001 Data
y = 0.4875x + 0.2526

R2 = 0.2092
one-tailed F test = 0.446
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LON-CAPA: Computer Assisted 
Personalized Approach 

  Assessment 



LON-CAPA: Computer Assisted 
Personalized Approach 
  Assessment of learning 

  76% of the students strongly agreed or agreed 
that LON-CAPA assignments added their 
learning 

  Only 16% disagreed or strongly disagreed 
  Assessment of learning is supported by grade 
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Current and Future Work 

  Assist other faculty with development of 
CAPA for other engineering courses 
  medium-sized classes (Fluid Mechanics) 
  Study Abroad Program (Statics, Dynamics and 

CE 280) 

  Comparative evaluation of traditional model 
and cooperative learning model for CE280 

  Longitudinal studies to evaluate student 
learning in service courses over time 

  In-depth interviews with stakeholders 



Conclusions 
  The use of active learning (including LON-

CAPA) gave students a greater role in the 
learning process  

  Students did not take advantage of all 
material available unless there was some 
incentive to do so 

  Video clips aided student learning but there 
needs to be a better repository and peer 
review 

  LON-CAPA can be used to assist students to 
learn material and track performance 


