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Introduction 

What  did I want students to learn? 

• Principles of eco-industrial development,   
              
 

•How to  apply the theory learned in class in 

job situations 



Why do I want them to learn EID? 
 

•Most effective way to prevent environmental 

pollution 
 

• One of the best approaches to sustainable 

development 
   

• Win – win approach for  business, communities 

and the  environment 

Introduction 



Why do I want them to learn how to 

connect EID theory with practice? 
 

•Facilitate better retention of what is learned 

− How much 

− How long 
 

• Head start in becoming a successful professional 

Introduction 



How did I go about helping students to 

learn EID? 

• Group Assignments (Case studies 

on EIP/EIN) 
 

• Group discussions 

• Reflective journals 
 

 

• Term project 

• Field Trips 
 

Introduction 



How did I track students’ ability to connect 

theory with practice? 
 

• Activity based reflections 

• Anonymous survey  - End of the semester 

• Specific questions on midterm test 

• Specific questions on the final exam 

•Evaluation of their term project reports 

 

 

Introduction 



Environmental Impacts of Industrial Activities 





Term Project in ENVS 4413 

1. Division of students into groups of three 

2. Each group is assigned: 

a. A partner company to visit and collect waste data 

b. An existing eco-industrial park/network to study 

3. Intergroup negotiations for material exchange 

4. Each student develop a conceptual model for possible 

EIN between partnering companies 

5. Each group consider their three individual EIN 

model and develop a conceptual EIN model 

6. Each student keeps a journal of his/her experience & 

writes his/her own final report 

7. Each group makes a presentation of their EIN model 



Company 

A 

Bedroom suites 

Construction 

materials 

Latex paint recycler in AB 

Pre-engineered, 

pre-manufactured 

movable  walls 
Wood mulch for landscaping 

& finely screened product for 

animal bedding 

Asphaltic and bituminous 

waterproofing products 

Eco-Industrial Network 

Project 

Champion

s 

Any possible 

resource 

exchange ? 

Company 

B 
Organization  

D 

Company 

K 

Company 

M 

Company 

F 

Company 

L 



Goals of the  Study 

To determine the effectiveness of term 
project in helping students to connect theory 
with practice,  
 

To know the term project components that 
are working well in facilitating students' 
learning and those that need improvement 
or elimination 



Reasons for studying term project 

component of ENVS 4413 

•It provides hands-on experience for students 
 

•It facilitates building students' skills on how 

specific theories learned in the class can be 

applied in solving real life (industrial) 

problem(s) 
 



Who were my students? 

Final year environmental science 

students 
 

How many of them participated? 

19 out of 23 
 

When was the data collected? 

Fall 2010  

Data Collection 



 5 Activity based reflective reports  
 

 An anonymous survey (End of Semester) 
 

 Term project reports 
 

 Answers to specific Midterm Exam 
Questions 
 

 Answers to specific Final Exam 
Questions 

Dataset 



Activity-based Reflections 
Summary – student experience 

•Majority of student’s rated all components of the term 

project as being useful 

• Some students found some activities to be challenging 

• The use of term project as a means of helping students 

to connect theory with practice is leading to a deeper 

learning and drawing student’s interest and making 

learning interesting 

My Findings 



What students said about each term project 
component 

A. Industrial visit to the partnering companies 

Activities –based Reflections 

It has given me a much better understanding of the 

process and the opportunities there are in an 

emerging industry to expand its business and 

resources. I learnt about a whole new industry in a 

very short amount of time. (P3) 



I now have a much clearer understanding of how 

different industries can work together, and provide 

other products and services. I think with more 

instruction, practice and other field trips I will be 

able to think critically in almost any industry and 

use my chemical and biological back ground to 

identify the opportunities of waste recycling. I 

understand how communities, companies, industries, 

municipalities and governments all can play a role 

or have an impact on an eco-industrial 

development.(P3) 

What students said about each term project 
component 



It did provide an opportunity to apply what we’re 

learning about to a real scenario (P6) 

It was incredibly enlightening, and was really 

insightful and helpful.   I’ve started to contact 

other companies around town to help with other 

projects now, hoping to eventually get into contact 

with someone as insightful as … was. (P7) 

What students said about each term project 
component 



Although the tour of … only introduced one 

component of a very large spectrum in relation to 

eco-industrial development, the fact that it was 

hands on made it much easier to apply to my 

experience in the environmental science field, as 

opposed to an indirect source such as a website, 

and therefore is much more beneficial to my 

career preparation.(P4) 

What students said about each term project 
component 



B. Group Assignment on an Existing EIP 

Overall a positive experience because it allows you 

to see how EIPs exist and function in the real 

world. I know more now about what I should be 

looking for with regard to the term project. I can 

now apply my in-class learning to real life 

scenarios. It has given me some insight into the dos 

and don’ts of setting up an EIP. I’ve gained some 

insight into critical analyses of EIPs and EINs 

What students said about each term project 
component 



I was happy to learn about a successful eco-park. It 

has broadened my awareness of eco-parks and what 

strategies can and have been used to create a 

successful EIP. I think that many of the principles 

can be applied not only to eco parks and industry 

but to a variety of companies and I can now look at 

any company, find out what they produce or need 

and be able to find solutions in which they can 

reduce waste or create an exchange with another 

company whether it is directly located near by or in 

close proximity where resources can easily be 

shared with minimal transportation cost or shared 

cost with yet another company.(P3) 



I was able to correlate the information between the 

lecture notes and the EIP’s actual developmental 

steps. So in terms of actually applying an EIP, I 

have learned actual scenarios of the notes given in 

lecture. Doing this research has opened up new 

insight on developing our theoretical EIP.  I also 

learned some new industry motivations which may 

be helpful in attracting cooperation networks for my 

project.  

What students said about each term project 
component 



The gained knowledge provided me with more 

confidence in contacting potential employers and 

introducing new concept ideas. In terms of 

preparations this exercise has provided me with 

certain aspects that may need to be considered 

before approaching industries and proposing your 

eco-industrial development ideas, i.e. preparing the 

appropriate questions to ask. (P11) 



C. In-group Discussions and Intergroup Negotiations 

I learn about the variety of exchanges that can 

take place in EIPs/EINs. I would be better suited to 

start/run/ work/otherwise participate in an EIP 

knowing how exchanges can happen, and what 

sort of exchanges are possible. I understand the 

learning value in the exercise. 

What students said about each term project 
component 



This exercise of in-class discussion was a very 

valuable insight into how different companies can 

share resources and activities to reduce costs and 

increase production and efficiency. It is interesting 

to read about something but to actually go through 

the process of discussing how to make it work with 

specific companies was a greater learning 

experience. (P6) 



I was able to learn the several challenges associated 

with finding willing  companies to partake in a 

materials exchange program with our particular 

wastes. This group meeting provided me with 

possible companies that are willing to accept my 

company’s waste, thus adding insight to my 

conceptual model. It provided me with the concept 

of gathering relevant industries for a conference 

whereby informational networking can occur and 

ideas can be shared. It has helped me with group 

discussions and being able to view several visions 

and alter your/their visions to the benefit of all 

participating companies. (P11) 



Professionally, I can apply the group discussions 

by keeping an open mind if I ever develop an 

EIN/EIP. No option should be discarded initially - 

anything can be done if you try to make the 

network work. All options need extensive 

consideration to see the potential. This knowledge 

could be applied to many industries and businesses 

not only in Canada, but world-wide. (P15) 



D. Individual report writing and Group presentations 

Today we presented our group term projects. We combined 

our data and findings from our individual reports into the 

group powerpoint.  This activity gives a more in-depth look 

at how each company participates in eco-industrial 

networks and how their material/process flows look. More 

connections can be drawn.  For example, Company A came 

up several times in group presentations. They accept paper 

waste, make shingles, and supply waste shingle product to 

Company M. This shows that networks can be complex and 

interconnected. It seems much easier to create an EIN now 

– if you know the industry, you just need to make some 

phone calls and go from there. 



It has helped to strengthen my time management 

skills, research, communication and team building 

and working together with my peers and a real 

world business. The group presentations helped me 

realize things I had actually learnt and other skills I 

acquired. I believe I now have the skills to look at 

waste steams in any job I work in, even if it is 

working with fish, soil, or health and safety there 

is always ways to improve and create new 

relationships, exchanges and cost benefits (P3) 



This presentation about Company K impacted my 

learning by allowing me to see that eco networks are 

possible, even if the companies are very small, or 

have very little to share. I felt like the presentations 

in class today helped me be able to apply more eco-

industrial principles professionally by allowing me 

to see the links between companies, as well as to 

develop my confidence in group work, and 

presentations in front of a group. I think the group 

work was very beneficial to my professional 

preparation because I feel more confident in 

working in a group/team environment, which I will 

always be working in the environmental field. (P7) 



• This project has provided me with further understanding 

of the course material provided in the lectures. Not only 

will I remember this course material, it will help me 

implement it in real situations. The presentations 

provided different approaches to how I could have taken 

with my term project in terms of the different materials 

exchanges, approaches, and resources used.  



• This project has provided me with firsthand experience 

in implementing eco-industrial principles. It was like 

having on the job training with guidance from the 

instructor (Israel). This project has helped me determine 

how to approach the implementation of eco-industrial 

principles in terms of knowing what to research and what 

sort of information to gather, who to talk to and most 

importantly what specific/types of questions to ask them 

in order to obtain the necessary qualitative and 

quantitative information (P11) 



My Findings 
[Evidence on whether term project help 

students connect theory with practice or not] 

• Evidence from reflective reports and survey 

_ students’ perception (i.e. what they said) 
 

• Evidence from how they answered specific 

job scenario based questions in the Exam 

(i.e. my evaluation) 
 

• Evidence from the Term Project Reports 

(i.e. my evaluation) 



• Main reflection questions asked 

− Impact of each activity on their learning 

− How each activity affect their term project 

− Impact of each activity on their ability to apply 
eco-industrial principles 

•Main survey questions asked 
− One thing they like most about the term 

project and why 

− One thing they dislike most about the term 
project and why 

Reflection & Survey Questions 



Evidence from Students’ 
perception  

• I can now apply my in-class learning to real life 

scenarios. It has given me some insight into the dos and 

don’ts of setting up an EIP. I’ve gained some insight into 

critical analyses of EIPs and EINs 

• I can now look at any company, find out what they 

produce or need and be able to find solutions in which 

they can reduce waste or create an exchange with 

another company whether it is directly located near by or 

in close proximity where resources can easily be shared 

with minimal transportation cost or shared cost with yet 

another company 

Evidence from reflective reports 



Seeking networks and exchanges of materials is a key 

principle of EINs – this project helped make it clear of 

where to start when looking for such networks. You have 

to think very creatively and innovatively in order to find 

solutions that at first glance aren’t visible. It is definitely 

challenging, and I think in the real world this would take 

years of preparation in order to facilitate networks 

This project has provided me with further understanding 

of the course material provided in the lectures. Not only 

will I remember this course material, it will help me 

implement it in real situations 

I now have a much clearer understanding of how 

different industries can work together, and provide other 

products and services 



Term project components that I liked most 

Industrial visit (IV) 

Group Assignment (GA) 

Conceptual model (CM) 

Research (R) Negotiations (N) 

Others (O) Real-world 

Examples (E) 
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Term project component 

Evidence from  Survey Results 



−IV helped me learn most. It gives me a better 
understanding of something when I see it in real 
life  (P2) 
 

−I enjoyed the GA and learning about the success 
story of our good company, realizing it is possible 
(P2) 

Reasons 

−Extensive research that was needed because it 
pushed me in a different direction in research 
methods (P3) 



−Groups negotiations provided a tangible negotiation 
skills. Allowed the opportunity to work with those 
whom I wouldn’t normally work with  (P5) 
 

−I found it a strong education tool to visit companies 
first hand (P6) 

 

−I enjoyed the IV the most because it was interesting 
and valuable to my learning experience to see, 
learn about, and take tour of actual company and 
see which principles they are or are not applying. 
Seeing something is better than just reading about 
it (P4) 

 



Term project components that I disliked most 

 

Group Discussion(GD) 

Data Collection(DC) 

Conceptual model (CM) 

Presentation (R) Journals (J) 

Others (O) 
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Term project component 



 

− Our company’s co-owner did not provide us with 
sufficient information which is a burden on the 
quality of our report (P3) 
 

− Sometimes the clarity of what was expected was 
clouded and subjective (P4) 

Reasons 

− I really did not see much benefit from J (P5) 

− It was difficult getting information from our 
partner company (P5) 
 

− The size of project (P6) 



Exam Questions & Term Project Reports 
 

Were the performances  of students congruent 

with the claims in their activity based reflections? 

Did the students use various EID principles  

effectively? 

Is there anything in particular that stood out? 

 

Exam Questions asked 

Evidences from my 
Evaluations 



Exam Questions 
Q1: There are three towns A, B and C. Each of them 

started an eco-industrial park in the year 2000. (i) Apart 

from the intention to start an EIP, town A couldn’t 

proceed further in realizing the EIP project. (ii) Town B 

has put transport, water and electrical infrastructures in 

place, their EIP project halted just at the point of 

constructing the buildings. (iii) Town C’s EIP is 

operating but it is not breaking even 

a) For each of the three EIP projects, list what could 

possibly be the problem(s)/or causes of their problems 

and explain why you think those are their problems or 

causes of their problem? 

1. Specific Questions asked in Exam 



b. How will you address each of the listed problems or the 

causes of the problems and why will you address it that 

way? 

c. What could be the potential problems of implementing 

your recommended solutions and why? 

d. How will you avoid, minimize or solve the potential 

problems of implementing your recommended 

solutions? 



Q2: The Town of Fort Macleod have just heard of 

potential benefits of having an Eco-Industrial Park 

(EIP) in the town. Assuming they don’t know 

anything about EIP and they hired you as their Eco-

Industrial Park Development Consultant, describe the 

process you will take them through from the scratch 

(i.e. the beginning) to the point of operating their EIP 

and including the process of operating the EIP. 

b. What are the possible problems you may encounter in 

taking them through the process you described in 1a 

and why would you encounter each of the problems? 



c. How will you avoid, minimize or solve each of your 

problems that you listed in 1b, why will you address 

those problems that way and/or why do you think taking 

those steps will avoid/minimize/solve the problems? 

d. Explain why they may have each of the problems and 

risks you listed 

e. If you are the mayor of Fort Macleod Town, explain 

how you will avoid, minimize or solve each of the 

problems and risks you highlighted 



 Were the students’ performances congruent with the 

claims in their activity based reflections? ~ yes  and no 

− Average score in Q1 was 78.3%  

− Average score in Q2 was 76.94%  

 Did they use various EID principles effectively? ~ yes 

 Is there anything in particular that stood out? 

- Majority demonstrated deep learning of  EID concepts and 

ability to apply the concepts learned  

 

 

 

My Evaluation of the Exams 
Answers to the three questions  

Findings from Term Projects 



2. Term Project Reports 
Samples of Eco-Industrial Networks developed 

Sample 1 



Sample 2 



Cost Benefit Analysis of Sample 2 



Sample 3 



Cost Benefit Analysis of Sample 3 



Some  of the comments from term project reports 

• I learned the usefulness of analyzing quantitative 

information on material flow in order to identify 

opportunities 

• Through group discussions, the idea of cardboard 

recycling/take-back is not a feasible solution 

because company … use “just in time” 

manufacturing scheme. This means shipments are 

not regular and may lead to a build up of 

cardboard at the facility 



My Evaluation of Term Project Reports 
Answers to the three questions  

Were the students’ performances congruent 

with the claims in their activity based 

reflections? ~ yes  and no  

Did they use various EID principles 

effectively? ~ yes 

 Is there anything in particular that stood out? 

- Well articulated EIN models 

- Most did good cost benefit analysis 

All aspects worked well   

 



Effectiveness of  Term project in 
helping Students connect theory 

with practice: Claims 

• Term project in ENVS 4413 helps students 

to connect theory with practice 

• Industrial visit to partnering companies is 

the most interesting aspect of the term 

project to the students 

• Data collection and conceptual EIN model 

development are the least interesting 

aspects of the term project to the students 



Impacts of findings on my teaching 

• Confidence that Term project component in 

ENVS 4413 is fulfilling its designed purpose of 

helping students to connect theory with practice, 

so I will continue it 
 

• Knowledge of aspects that need improvement 

Brought me to approach/explore teaching and 

learning beyond information sharing 



Next steps 

•I am comparing these results on term projects in 

ENVS 4413 from these group of students with: 

- Results from almost the same set of students in 
another course’s term project 

- Results from different set of students in ENVS 

4413 course 



Conclusion 

A.Students satisfaction 

B.Student challenges and frustrations 

Overall, students had a positive experience because it 

allows them to see how EIPs develop and function in 

the real world 

Data collection and conceptual models development 

exercises were challenging for some students because 

of time availability to do it 



Conclusion 

•Term project in ENVS 4413 helps students to 

connect theory with practice 

• Industrial visit is the most interesting aspect of the 

term project to the students 



• Data collection & conceptual EIN modeling 

aspects of the term project need to be improved 

• I would like to acknowledge the opportunity and 

support given by ISOTL and  Faculty of Teaching 

and Learning) to undertake this study 
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