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Executive Summary

The Geology Technician Program was implemented at the Frost Campus in 1970.  Over the past 32 years, the curriculum and delivery methods have experienced ongoing review, revision and updating. The Geotechnical Engineering Technologist Program was developed and implemented in response to industry demand in the mid 1970s. The program has had significant fluctuations in numbers of students in part related to the highly cyclical nature of the Geology Sector of the economy. In the past decade, the total number of students in the programs has varied from 115 to almost 200. At its largest in the middle to late 1990s, this program area supported two technologist programs, one in geotechnical engineering and the other in minerals exploration. Due to declining student numbers, the Minerals Engineering Program was suspended in 2000. At the current time, there are approximately 115 students, who are supported in their learning by six faculty directly associated with these programs, six additional faculty from other programs or from industry, and one program technologist.  

The 2001 Program Review Process identified the Geology Technician and Geotechnical Engineering Technologist Programs for Tier Two Review. (The 2001 Program Review Data immediately follow this summary.) Prior to receiving this information the program had initiated a curriculum review process, as part of ongoing curriculum review with the Program Advisory Committee and to respond to changes required due to a reduction of number of students entering the third year. As a result, a number of curriculum changes had already been initiated and implemented concurrent to the Tier Two Program Review Process.

The Tier Two Review was seen as an opportunity to assess these changes and establish if further revision was necessary. The extensive review process that involved focus groups with current students, discussion with alumni, and consultation with industry and the Program Advisory Committee resulted in the following recommendations:

1. Assess the effectiveness of the significant investment in promotion of SENRS in the past year and where appropriate continue and/or expand. 

2. Evaluate the effectiveness of the new Common First Semester Earth Sciences course with respect to impact on enrolment in Semester Two of the Geology Program.

3. Pilot the bridge semester for Resources Drilling and Blasting Technician graduates to enter the Geotechnical Engineering Technologist Fifth Semester.

4. Review faculty professional development plans and integrate activities that focus on technical skills and skills that support learning.

5. Review summer workloads in relation to opportunities for curriculum renewal.

6. Conduct a facilitated student focus group to assess student satisfaction with the new Common First Semester Earth Sciences course.

7. Conduct formal and informal focus groups with students in both programs on an annual basis in the middle of each semester to assess student satisfaction with curriculum and delivery methods. 

8. Maintain a Program Advisory Committee comprised of alumni and employers and regularly schedule meetings to conduct ongoing review of curriculum and delivery.

9. Review curriculum and delivery methods in relation to annual KPI surveys.

10. Conduct surveys of alumni to establish effectiveness of teaching and relevance of curriculum.

11. Renovate the core Geology laboratories to support innovative teaching and learning, as well as significantly improve the learning environment using SuperBuild or FRG funding.

12. Maintain relationships with industry that supply equipment.

13. Develop a research proposal (possibly Canadian Foundation of Innovation or Ministry of the Environment) to help provide related facilities and equipment.

14. Continue to improve both the overall and related employment rates for all SENRS graduates through a number of overall and program specific initiatives.

15. Raise student profile at Canadian Geotechnical Conference through display of student projects and presentations by students.

16. Re-establish a Fleming presence at the Prospectors and Developers Association Conference (PDAC).

17. Undertake initiatives to invite more industry guest lecturers, showcase student projects at an open house and facilitate student placement activities.

The 2002 Program Review Data (immediately following the 2001 data) indicates that these programs require neither further Tier Two Review nor the development of Tier One Action Plans. The Tier Two Review Process provided the opportunity to thoroughly review the programs and related activities. 

KPI Summary Sheets

KEY PERFORMANCE INDICATORS – QUANTITATIVE RESULTS – 2001

	
	
	
	
	

	
	
	
	
	

	CENTRE:      SENRS        
	
	
	
	

	PROGRAM:    Geological Technician      2001
	
	
	
	

	
	
	
	
	

	
	2001
	2001
	KPI
	KPI

	
	Performance
	College
	Score
	Score

	
	Indicator
	Average
	2001
	2000

	
	
	
	
	

	1.  Graduation Rate:  1998-99
	64.22
	67.59
	5.35
	5.25

	The percentage of graduates from the program as defined by MTCU.
	
	
	
	

	2.  Overall Employment Rate:  1998-99
	76.19
	87.04
	1.16
	1.60

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	

	Were employed during the reference week in any occupation.
	
	
	
	

	3.  Related Employment  Rate:  1998-99
	42.86
	57.92
	2.73
	1.60

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	

	Were employed during the reference week in an occupation related to
	
	
	
	

	their program of study.
	
	
	
	

	4.  Generic and Vocational Learning Outcomes:  1998-99
	62.27
	86.48
	0.29
	1.29

	The percentage of graduates satisfied/very satisfied who answered
	
	
	
	

	questions 32A, 32B, and (32C to 32K) on the MTCU Graduate Outcomes
	
	
	
	

	Survey.
	
	
	
	

	5.  Achievement of Original Enrolment Target
	97.30
	103.09
	4.48
	6.58

	The percentage of program registrations out of the original
	
	
	
	

	target enrolment (from the Financial Planning Document) set for
	
	
	
	

	the program for summer 2000 fall 2000, and winter 2001.
	
	
	
	

	6.  Applications 2000-2001
	2.95
	3.3
	4.13
	7.24

	Aggregate ratio of first, second, and third choice Applications to
	
	
	
	

	the original target enrolment (from the Financial Planning
	
	
	
	

	7.  OSAP Default Rate 1999-00
	14.6
	17.20
	2.50
	4.82

	The percentage of program graduates who defaulted on OSAP loans
	
	
	
	

	8.  Student Satisfaction with Learning Experiences 1999-00
	74.71
	78.13
	3.55
	3.82

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	

	learning experiences (questions 13, 14, 26) on the MTCU Student
	
	
	
	

	Satisfaction Survey.
	
	
	
	

	9.  Student Satisfaction with Teachers 1999-00
	64.83
	72.53
	2.65
	5.68

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	

	program teachers (questions 15, 16, 17, 18, 20) on the 1998-99
	
	
	
	

	MTCU Student Satisfaction Survey.
	
	
	
	

	10.  Graduate Satisfaction with Program 1998-99
	75.16
	82.43
	2.38
	3.92

	The percentage of graduates indicating satisfied/very satisfied to
	
	
	
	

	questions 22A-22F and 34 on the MTCU Graduate Outcome Survey.
	
	
	
	

	Total KPI Score
	
	
	28.22
	41.78

	The sum of all the KPI indicators and the total value of the indicators available for the program The total KPI score is out of a total of 95.  If a program had insufficient data for a KPI indicator (indicated by NA), the total score was pro-rated to a score out of 95
	
	
	
	

	*Please Note:  The college average Total KPI score is  47.5
	
	
	
	

	THIS PROGRAM IS SELECTED FOR TIER 2 REVIEW
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	CENTRE:         SENRS     
	
	
	
	

	PROGRAM:       Geotechnical Engineering Technologist 2001
	
	
	
	

	
	
	
	
	

	
	2001
	2001
	KPI
	KPI

	
	Performance
	College
	Score
	Score

	
	Indicator
	Average
	2001
	2000

	
	
	
	
	

	1.  Graduation Rate:  1998-99
	64.22
	67.59
	5.35
	5.25

	The percentage of graduates from the program as defined by MTCU.
	
	
	
	

	2.  Overall Employment Rate:  1998-99
	78.57
	87.04
	1.51
	2.01

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	

	were employed during the reference week in any occupation.
	
	
	
	

	3.  Related Employment  Rate:  1998-99
	64.29
	57.92
	5.87
	7.9

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	

	were employed during the reference week in an occupation related to
	
	
	
	

	Their program of study.
	
	
	
	

	4.  Generic and Vocational Learning Outcomes:  1998-99
	86.49
	86.48
	4.38
	0.44

	The percentage of graduates satisfied/very satisfied who answered
	
	
	
	

	questions 32A, 32B, and (32C to 32K) on the MTCU Graduate Outcomes
	
	
	
	

	Survey.
	
	
	
	

	5.  Achievement of Original Enrolment Target
	50.00
	103.09
	0.28
	6.58

	The percentage of program registrations out of the original
	
	
	
	

	Target enrolment (from the Financial Planning Document) set for
	
	
	
	

	The program for summer 2000 fall 2000, and winter 2001.
	
	
	
	

	6.  Applications 2000-2001
	1.17
	3.30
	0.11
	7.24

	Aggregate ratio of first, second, and third choice Applications to
	
	
	
	

	The original target enrolment (from the Financial Planning
	
	
	
	

	7.  OSAP Default Rate 1999-00
	14.60
	17.2
	2.5
	3.49

	The percentage of program graduates who defaulted on OSAP loans
	
	
	
	

	8.  Student Satisfaction with Learning Experiences 1999-00
	56.86
	78.13
	1.02
	6.69

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	

	Learning experiences (questions 13, 14, 26) on the MTCU Student
	
	
	
	

	Satisfaction Survey.
	
	
	
	

	9.  Student Satisfaction with Teachers 1999-00
	71.76
	72.53
	5
	4.41

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	

	program teachers (questions 15, 16, 17, 18, 20) on the 1998-99
	
	
	
	

	MTCU Student Satisfaction Survey.
	
	
	
	

	10.  Graduate Satisfaction with Program 1998-99
	92.20
	82.43
	7.79
	.06

	The percentage of graduates indicating satisfied/very satisfied to
	
	
	
	

	questions 22A-22F and 34 on the MTCU Graduate Outcome Survey.
	
	
	
	

	
	
	
	
	

	Total KPI Score
	
	
	33.81
	44.61

	
	
	
	
	

	The sum of all the KPI indicators and the total value of the indicators available for the program The total KPI score is out of a total of 95.  If a program had insufficient data for a KPI indicator (indicated by NA), the total score was pro-rated to a score out of 95
	
	
	
	

	*Please Note:  The college average Total KPI score is  47.5
	
	
	
	

	
	
	
	
	

	THIS PROGRAM IS SELECTED FOR TIER 2 REVIEW
	
	
	
	


KEY PERFORMANCE INDICATORS – QUANTITATIVE RESULTS – 2002

	
	
	
	
	
	

	
	
	
	
	
	

	CENTRE:      SENRS        
	
	
	
	
	

	PROGRAM:    Geology Technician 2002
	
	
	
	
	

	
	
	
	
	
	

	
	2002
	2002
	KPI
	KPI
	KPI

	
	Performance
	College
	Score
	Score
	Score

	
	Indicator
	Average
	2002
	2001
	2000

	
	
	
	
	
	

	1.  Graduation Rate:  1999-2000
	72.30
	61.39
	7.80
	5.35
	5.25

	The percentage of graduates from the program as defined by MTCU.
	
	
	
	
	

	2.  Overall Employment Rate:  1999-2000
	85.71
	87.77
	3.80
	1.16
	1.60

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	
	

	Were employed during the reference week in any occupation.
	
	
	
	
	

	3.  Related Employment  Rate:  1999-2000
	57.14
	62.22
	4.72
	2.73
	1.60

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	
	

	Were employed during the reference week in an occupation related to
	
	
	
	
	

	Their program of study.
	
	
	
	
	

	4.  Generic and Vocational Learning Outcomes:  1999-2000
	97.78
	85.44
	8.57
	0.29
	1.29

	The percentage of graduates satisfied/very satisfied who answered
	
	
	
	
	

	Questions 32A, 32B, and (32C to 32K) on the MTCU Graduate Outcomes
	
	
	
	
	

	Survey.
	
	
	
	
	

	5.  Achievement of Original Enrolment Target
	91.29
	99.44
	3.53
	4.48
	6.58

	The percentage of program registrations out of the original
	
	
	
	
	

	target enrolment (from the Financial Planning Document) set for
	
	
	
	
	

	the program for summer 2001 fall 2001, and winter 2002.
	
	
	
	
	

	6.  Applications 2001-2002
	6.62
	5.77
	7.81
	4.13
	7.24

	Aggregate ratio of first, second, and third choice Applications to
	
	
	
	
	

	the original target enrolment (from the Financial Planning
	
	
	
	
	

	7.  OSAP Default Rate 2000-2001
	12.95
	17.50
	2.65
	2.50
	4.82

	The percentage of program graduates who defaulted on OSAP loans
	
	
	
	
	

	8.  Student Satisfaction with Learning Experiences 2000-2001
	81.88
	83.29
	4.62
	3.55
	3.82

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	
	

	learning experiences (questions 13, 14, 26) on the MTCU Student
	
	
	
	
	

	Satisfaction Survey.
	
	
	
	
	

	9.  Student Satisfaction with Teachers 2000-2001
	72.34
	76.88
	3.31
	2.65
	5.68

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	
	

	program teachers (questions 15, 16, 17, 18, 20) on the 1998-99
	
	
	
	
	

	MTCU Student Satisfaction Survey.
	
	
	
	
	

	10.  Graduate Satisfaction with Program 1999-2000
	85.71
	86.91
	4.06
	2.38
	3.92

	The percentage of graduates indicating satisfied/very satisfied to
	
	
	
	
	

	questions 22A-22F and 34 on the MTCU Graduate Outcome Survey.
	
	
	
	
	

	
	
	
	
	
	

	Total KPI Score
	
	
	50.87
	28.22
	41.78

	
	
	
	
	
	

	The sum of all the KPI indicators and the total value of the indicators available for the program The total KPI score is out of a total of 95.  If a program had insufficient data for a KPI indicator (indicated by NA), the total score was pro-rated to a score out of 95
	
	
	
	
	

	*Please Note:  The college average Total KPI score is  47.5
	
	
	
	
	

	(No Tier 1 reviews required)
	
	
	
	
	


	
	
	
	
	
	

	
	
	
	
	
	

	CENTRE:      SENRS        
	
	
	
	
	

	PROGRAM:    Geotechnical Engineering Technologist  2002
	
	
	
	
	

	
	
	
	
	
	

	
	2002
	2002
	KPI
	KPI
	KPI

	
	Performance
	College
	Score
	Score
	Score

	
	Indicator
	Average
	2002
	2001
	2000

	
	
	
	
	
	

	1.  Graduation Rate:  1999-2000
	87.50
	61.39
	9.04
	5.35
	5.25

	The percentage of graduates from the program as defined by MTCU.
	
	
	
	
	

	2.  Overall Employment Rate:  1999-2000
	100
	87.77
	8.78
	1.51
	2.01

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	
	

	Were employed during the reference week in any occupation.
	
	
	
	
	

	3.  Related Employment  Rate:  1999-2000
	100
	62.22
	9.52
	5.87
	7.90

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	
	

	Were employed during the reference week in an occupation related to
	
	
	
	
	

	Their program of study.
	
	
	
	
	

	4.  Generic and Vocational Learning Outcomes:  1999-2000
	93.33
	85.44
	7.25
	4.38
	0.44

	The percentage of graduates satisfied/very satisfied who answered
	
	
	
	
	

	Questions 32A, 32B, and (32C to 32K) on the MTCU Graduate Outcomes
	
	
	
	
	

	Survey.
	
	
	
	
	

	5.  Achievement of Original Enrolment Target
	91.29
	99.44
	3.53
	0.28
	6.58

	The percentage of program registrations out of the original
	
	
	
	
	

	Target enrolment (from the Financial Planning Document) set for
	
	
	
	
	

	The program for summer 2001 fall 2001, and winter 2002.
	
	
	
	
	

	6.  Applications 2001-2002
	6.62
	5.77
	7.81
	0.11
	7.24

	Aggregate ratio of first, second, and third choice Applications to
	
	
	
	
	

	The original target enrolment (from the Financial Planning
	
	
	
	
	

	7.  OSAP Default Rate 2000-2001
	12.95
	17.50
	2.65
	2.50
	4.82

	The percentage of program graduates who defaulted on OSAP loans
	
	
	
	
	

	8.  Student Satisfaction with Learning Experiences 2000-2001
	NA
	83.29
	NA
	1.02
	6.69

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	
	

	Learning experiences (questions 13, 14, 26) on the MTCU Student
	
	
	
	
	

	Satisfaction Survey.
	
	
	
	
	

	9.  Student Satisfaction with Teachers 2000-2001
	NA
	76.88
	NA
	5.00
	4.41

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	
	

	Program teachers (questions 15, 16, 17, 18, 20) on the 1998-99
	
	
	
	
	

	MTCU Student Satisfaction Survey.
	
	
	
	
	

	10.  Graduate Satisfaction with Program 1999-2000
	87.50
	86.91
	4.53
	7.79
	0.60

	The percentage of graduates indicating satisfied/very satisfied to
	
	
	
	
	

	Questions 22A-22F and 34 on the MTCU Graduate Outcome Survey.
	
	
	
	
	

	
	
	
	
	
	

	Total KPI Score
	
	
	67.26
	33.81
	44.61

	
	
	
	
	
	

	The sum of all the KPI indicators and the total value of the indicators available for the program The total KPI score is out of a total of 95.  If a program had insufficient data for a KPI indicator (indicated by NA), the total score was pro-rated to a score out of 95
	
	
	
	
	

	*Please Note:  The college average Total KPI score is  47.5
	
	
	
	
	

	(No Tier 1 reviews required)
	
	
	
	
	


AVERAGE OF ALL SENRS AND SSFC PROGRAMS IN 2001 AND 2002
	
	2001
	2001
	2002
	2002

	
	SENRS Average Performance Indicator
	SSFC Average Performance indicator
	SENRS Average  Performance Indicator
	SSFC 

Average Performance Indicator

	1.  Graduation Rate:  
	67.09
	67.59
	67.94
	61.39

	The percentage of graduates from the program as defined by MTCU.
	
	
	
	

	2.  Overall Employment Rate:  
	79.93
	87.04
	86.19
	87.77

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	

	Were employed during the reference week in any occupation.
	
	
	
	

	3.  Related Employment  Rate: 
	45.93
	57.92
	56.11
	62.22

	The percentage of graduates contacted 6 months after graduation who
	
	
	
	

	Were employed during the reference week in an occupation related to
	
	
	
	

	Their program of study.
	
	
	
	

	4.  Generic and Vocational Learning Outcomes:  
	82.04
	86.48
	87.45
	85.44

	The percentage of graduates satisfied/very satisfied who answered
	
	
	
	

	Questions 32A, 32B, and (32C to 32K) on the MTCU Graduate Outcomes
	
	
	
	

	Survey.
	
	
	
	

	5.  Achievement of Original Enrolment Target
	95.75
	103.1
	94.50
	99.44

	The percentage of program registrations out of the original
	
	
	
	

	target enrolment (from the Financial Planning Document) set for
	
	
	
	

	the program for summer, fall, and winter.
	
	
	
	

	6.  Applications 
	2.98
	3.3
	11.96
	5.77

	Aggregate ratio of first, second, and third choice Applications to
	
	
	
	

	the original target enrolment (from the Financial Planning
	
	
	
	

	7.  OSAP Default Rate 
	13.46
	17.2
	11.96
	17.50

	The percentage of program graduates who defaulted on OSAP loans
	
	
	
	

	8.  Student Satisfaction with Learning Experiences 
	81.47
	78.13
	86.67
	83.29

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	

	learning experiences (questions 13, 14, 26) on the MTCU Student
	
	
	
	

	Satisfaction Survey.
	
	
	
	

	9.  Student Satisfaction with Teachers 
	78.76
	72.53
	81.11
	76.88

	The percentage of students indicating satisfied/very satisfied with
	
	
	
	

	program teachers (questions 15, 16, 17, 18, 20) on the 
	
	
	
	

	MTCU Student Satisfaction Survey.
	
	
	
	

	10.  Graduate Satisfaction with Program 
	80.57
	82.43
	87.51
	86.91

	The percentage of graduates indicating satisfied/very satisfied to
	
	
	
	

	questions 22A-22F and 34 on the MTCU Graduate Outcome Survey.
	
	
	
	


Program Description
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Geological Technician

Co-ordinator: Terry Exworth
Location: Lindsay

Start Date: September and January
OCAS Code: GL

What better way to learn about the geology of the

earth than through spending time on it?

s a Geological Technician student, you won't just
learn about geology in the classroom - you'll experi-
ence it first-hand in our two camps.

Program Highlights

From the analysis of soil and rock to groundwater assess-
ment, from mineral exploration to processing labs—
Fleming’s Geology programs will give you the skills and
knowledge you need to succeed.

In this two-year diploma program, you'll also study
such supportive skills as computing, human relations,
and communications - essentials for any geology profes-
sional.

Your hands-on learning in this program will be en-
hanced by our up-to-date geological equipment and com-
puter technology. And, as we mentioned above - you'll
get the chance to practice your skills in a, one-week fall
field camp in second year!

Why Choose Fleming?
Fleming has been offering geology programs for over 30

SIR SANDFORD FLEMING COLLEGE

years - and as such, has a well-established reputation for
excellence in environmental and natural resource fields
In fact, geology programs are extremely well supported
by alumni - who donate equipment, samples, and help
new grads find meaningful work in the field—or hire
them!

Many of your faculty have worked as geologists or in a
related field - and share their experience and expertise
enthusiastically with their students. For every hour you
spend in lecture, you'll spend two hours working at a
hands-on project! The Frost campus provides students
with the opportunity to do all of their experiential learn-
ing right here - including soil, water and core testing. We
even do a mini-dig here for fossils!

What it Takes to Succeed
You've got to love working in the outdoors—if you want
to succeed and be happy in this career. Other than that,
you should possess:

* the ability to work within a group/team

* computer literacy




[image: image2.png]+ good organizational skills

* time management skills

+ math skills/logical thinking

+ analytical/creative thinking skills

+ good oral/written communication skills

Career Opportunities
As a Geological Technician, you'll find work in:

« soil and rock mechanics
terrain evaluation
aggregate inventory
waste management
groundwater assessment

« domestic/foreign mineral exploration (mining)

Your employers will include consulting engineering
firms, aggregate production companies, mineral explora-
tion companies, mineral processing labs, groundwater con-
sultants, environmental planners, government agencies,
and other corporations. Most of our grads find work in
Canada, especially in Ontario and B.C. However, with
Canada’s increasing involvement in free trade, particu-
larly NAFTA, you might consider working abroad. (With
this in mind, the School has added the option of a Spanish
culture and language course to its programs.)

Your pay range will start at around $27,000. Many
graduates have experienced rapid advancement in their
careers within a short period of time, partly because there’s
a real shortage of people with the necessary education
and training.

Admission Requirements
Ontario Secondary School Diploma (OSSD) with the ma-
jority of credits at the General Level, including Grade 12
General Level English and Grade 12 General Level Math-
ematics. Mathematics for Technology is recommended.
Mature students (applicants who do not possess an
0OSSD, but who will be 19 years of age before the com-
mencement of classes) who can demonstrate potential for
success in college studies, will be considered on an indi-
vidual basis. These students will be required to write the
Canadian Adult Achievement Test.
For 2003-2004 admission requirements, see page 209.

Selection Process: see page 200.

Related Programs

Many of our grads continue with their studies and in-
crease their specialization with the third-year Geotechnical
Engineering Technology or Minerals Engineering Tech-
nology programs. You might also want to consider taking
the Geographical Information Systems - Application Spe-
cialist or Cartographic Specialist in your third year.

Selection Criteria

Environmental and Natural Resource Sciences applicants
are admitted to the common first semester and will spe-
cialize in semester two. Selection to the program options
in semester two is competitive and will be determined by
your first semester results.

Additional Costs

Plan to spend about $1,500 in the first year and $450 in the

second year for books, supplies and camp fees.

This program is linked with Athabasca University

— See page 7 for details.

Sli? SANDFORD FLEMING COLLEGE

COURSE HRS
SEMESTER ONE (COMMON)
1030095 Mapping and Geographic Sytems 0
1050224 Technical Wiiting and Reseorch 45
10703820 Computer Concepts and Word Processing 2
1130081 Fisheries ond Wildlife Biology 45
1160144 Ecology and the Environment 5
1160145 Natural Resources Skills 5
1200222 Earth Sciences n
1300008 Mathematics 45
1370087 Resources Drilling 2
SEMESTER TWO
1050225 Technical Reporting 45
1070332L  Introduction to Spreadsheets 2
1070333L  Introduction to Datoboses 2
1200156 Environmental Geology Field Skills 45
1200187 Minerols and Rocks 37
1300185 Mathematics 37
1380200 Introduction fo Chemistry 37
1410052 Surveying - Level | 30

General Education Elective see poge 19
SEMESTER THREE
111039 Fall Field Camp 0
1180141 Environmental ssues: The Human Factor 45
1200148 Surfciol Geology 45
1200158 Geochemical Environmental Analysis. 45
1200160 Hydrogeology 45
1200164 Mineral Occurrences 5
1200185 Geotechnical Site Investigations 5
1200188 Geophysicol Methods | 45
1200208 Geotechnique In Mining ¢ 45
1200213 Intoducory Paleontolagy 5
SEMESTER FOUR
1080124 Computer Aided Drafting 45
1200161 Stability of Earth and Structures 45
1200189 Geophysical Methods Il 45
1200209 Geological Air Photo Interpretation 45
1200221 Advanced Minerals and Rocks 45
1300182 Statistics. 5
1390114 Human Relations. 45

Generol Education Elecve see poge 19
! Select only one of these.
7 Select only one of these.

TURN YOUR DIPLOMA INTO A DEGREE.






[image: image3.png]Geotechnical Engineering Technology

Co-ordinator: Terry Exworth
Location: Lindsay

Start Date: September
OCAS Code: GEX

cian program — and take an additional year
specializing in the analysis of the characteristics of
rocks and soils, and the application of this information.

B uild on your education in the Geological Techni-

Program Highlights

You'll learn how to assess soils and rocks, and apply this
information in construction, mining, and environmental
projects. You will also further investigate environmental
and engineering situations involving urban and rural plan-
ning problems. And what would your hands-on learning
be without a camp? Along with your fellow students,
you'll take part in a one-week fall camp to practice your
skills!

Why Choose Fleming?

Fleming has been offering geology programs for over 30
years—and as such, has a well-established reputation for
excellence in environmental and natural resource fields.
In fact, geology programs are extremely well supported
by alumni—who donate equipment, samples, and help
new grads find meaningful work in the field or hire them!
Many of your faculty have worked as geologists or in a
related field—and share their experience and expertise
enthusiastically with their students. For every hour you
spend in lecture, you'll spend two hours working at a
hands-on project!

What it Takes to Succeed
In order to find career satisfaction, you should be inter-
ested in the study and practical application of geological
principles to a variety of projects. Other than this essen-
tial interest, you should possess:

* able to take the initiative

* computer literacy

* good organizational skills

* time management skills

* math skills/logical thinking

* analytical/creative thinking skills

* good oral/written communication skills

Career Opportunities

Your career opportunities will be similar to those of the
Geological Technician, but you will have an edge when it
comes to applying for positions of higher responsibility or
specialization. In particular, you'll be eligible for profes-
sional registration with the Ontario Association of Certi-
fied Engineering Technicians and Technologists
(OACETT).

Like all graduates of Fleming's Geology programs, your
skills are in great demand in a variety of industries and
organizations! Your average/starting salary will gange from
$30,000 to $40,000 per year.

SIR SANDFORD FLEMING COLLEGE

Admission Requirements
Geological Technician Diploma or equivalent.

Selection Process: see page 200.

Related Programs

If you've got your Geological Technician diploma or
equivalent, you can choose between this program or the
Minerals Engineering Technology program. An addi-
tional year of study in one of Fleming’s Geographic Infor-
mation Systems (GIS) programs would also be an asset to
you in your career development.

Additional Costs
Plan to spend about $700 for books, supplies and camp
fees.

COURSE HRS
SEMESTER FIVE

1110150 FollField School 0
120007 Stafigrophy a5
1200165 Geosyntheics 5
1200190 Consrucion Materials 15
1200091 Hydrology 5
1200192 Sampling Protocols 5
1200205 Geophysical Methods 1 45
1200207 Applied Geochemisty 5
SEMESTER SIX

1200136 Instumentation and Monitring 45
1200168 Foundation Technology 5
1200169 Rock Enginesring s
1200170 Research Methods 1
1200194 Case Studies in Geotechniques 45
1200195 Geophysicol Mehods IV 5
1200196 Behaviour of Contominants 5
1200204 Geologicol Mapping Methods o5
! el diecod laring

TURN YOUR DIPLOMA INTO A DEGREE.

This program is linked with Athabasca University,
and University of Guelph,

See pages 6-8 for details.





Part A Student Success Indicators

Program Name:
Geological Technician Program (GL)


Geotechnical Engineering Technology (GEX)

Academic Leader:
Jim Madder/Jim Adam

Program Co-ordinator:
Terry Exworth

1. Describe and analyze the enrolment and application trends (including differentiation between first, second and third choice applicants) for the last five years (completed by FDR).

Students entering post secondary technician programs in the School of Environmental and Natural Resource Sciences (SENRS) enter a Common First Semester. During week nine of that semester, students select the specific program that they would like to study. The number of potential students available for a program is dependent on the number of students registered in Common First Semester and that is dependent on the number of applications to all SENRS technician programs. The following discussion includes the overall application and registration numbers for Common First Semester SENRS technician programs as well as the Second Semester registration numbers for Geology. 

Although SENRS experienced a slight increase in applications from 1998-99 to 99-00 there has been an overall decline in applications of 40% from 1994-95 through 2001-02 (Table 1). While these data refer to the fall intake, similar trends are also evident in the winter and spring intakes. While the number of registrants in Common First Semester in the fall has not shown a dramatic decline, the number of registrations in the winter and spring have declined by more than 50% i.e. 150 students. As a result, the spring intake was suspended in 1999 and the number of students available to enter programs at Semester Two has been significantly reduced. This decline in enrolment has resulted in the suspension of programs e.g. Environmental Pest Management, Minerals Engineering Technologist as well as a reduction in the number of sections (classes) in programs e.g. Aquaculture, Cartography, and Geology. 

There has been a significant increase in College resources directed towards marketing SENRS programs in the past year. This is discussed under Part A, Question 2.

Table 1.
Comparison of Applications and Registrations for Fall Intake to SENRS Technician Programs 1994-95 through 2001-02.

	Year
	Applications
	Registrations

	
	Number
	% change
	Number
	% change

	1994-95
	3880
	n.a.
	563
	n.a.

	1995-96
	3740
	-4%
	530
	-6%

	1996-97
	3139
	-16%
	622
	+17%

	1997-98
	2834
	-10%
	590
	-5%

	1998-99
	2507
	-12%
	593
	-1%

	1999-00
	2661
	+6%
	638
	-8%

	2000-01
	2655
	-1%
	638
	0%

	2001-02
	2346
	-12%
	567
	-11%


The number of applicants and registrations of students interested in Geology remained relatively constant during this time (Table 2). A comparison of the number of students registered in Common First Semester interested in Geology with the number of students in Semester Two shows that a significant number of students change their selection from other program areas and to Geology. The number of students in Geology did decline over the last six years. The decline may be a result of one or more of the following:

· The decline in number of students in Common First Semester.

· Other programs with courses in Common First Semester were marketing their programs to students in an overt fashion, while the Geology faculty kept to the spirit of the Common First Semester by offering a generic course in Earth Sciences that did not overtly market the Geology programs.

· There has been a continued erosion of Earth Sciences curriculum in secondary school curriculum. As a result, a reduced number of students have been exposed to Geology as a potential carrier path. The new curriculum has reintroduced this area of study, however, and this may impact on applications in the near future.

· Public perception that many natural resource employment opportunities including those in Geology are associated with remote communities, the work is hard, often dangerous, and the sector is highly cyclical in nature (HRDC, Natural Resources Colloquium Notes, Regina, December 2-3, 2001.) The general conclusion of the colloquium is that this is a significant issue across Canada and is part of the reason that overall enrolment in natural resource college and university programs in Canada has declined significantly in the last five years. The primary recommendation resulting from this colloquium is to develop a natural resources sector council to co-ordinate response to the significant human resource issues associated with natural resources in Canada. This includes a marketing effort to profile the many career paths in natural resources in both remote and urban locations in Canada. SENRS will be participating in the Natural Resources Sector Council as it develops.

· The stock market debacle associated with the “salting” of exploration samples from mines in Indonesia (BreX) resulted in a significant decline in public attitude to the minerals exploration and Geology in general.

The percentage of first and second choice applications for Geology increased by 15 % in the fall of 2001. Despite this percent increase, the number of students entering the Second Semester of the Technician Program remained almost constant in relation to the previous two years, as the total number of students in Common First Semester had declined. Discussions with students in Second Semester indicated that they were pleased with the new Earth Science course in Common First Semester. (See Part A, Question 6 “New Common First Semester Course”) This course will be evaluated through a focus group discussion later this semester.  

Even though Geology now attracts a higher percentage of Common First Semester students, the primary issue that must be addressed is the decline in the number of students entering Common First Semester.  This is discussed in Part A, Question 2.

Table 2.
Trends in OCAS Applicants and Registrants for Fall Intake to the Geological Technician Program 1996-2002.

	Year
	Apps.

(n)
	Reg.

(n)

Sem 1
	OCAS

Sequence 
	# of Students Registered in Sem 2

	
	
	
	1
	2
	3
	4
	5
	

	1996-97
	134
	26
	34
	33
	35
	22
	10
	82

	1997-98
	109
	25
	31
	26
	28
	14
	10
	78

	1998-99
	108
	30
	33
	24
	23
	15
	13
	68

	1999-00
	125
	27
	38
	32
	28
	12
	15
	44

	2000-01
	119
	31
	46
	27
	24
	11
	11
	50

	2001-02
	82
	20
	28
	18
	14
	10
	12
	48


Students enter the technology program once they have graduated from the technician program. Thus the applications and registrations shown in Table 3 that refer to Common First Semester students have little relevance to the actual number of students entering into the technologist program. The number of students registered in Semester Five reflects true registration in the program. 

The number of students has declined across the past five years due to the decline in the number of students in the Geology Technician Program. As indicated above, it is believed that this decline has been halted. In addition, the program has developed a “bridging” curriculum package to allow graduates from the Resources Drilling and Blasting Program to enter the fifth semester of the Geotechnical Engineering Program. The number of applications for the Fall 2002 for Semester Five is currently 41 compared to 25 in 2001, at the same date.

Table 3.
Trends in OCAS Applicants and Registrants for Fall Intake to the Geotechnical Engineering Technology Program 1996-2002.

	Year
	Apps.

(n)
	Reg.

(n)

Sem 1
	OCAS

Sequence 
	# of Students Registered in Sem 5

	
	
	
	1
	2
	3
	4
	5
	

	1996-97
	44
	3
	8
	10
	7
	8
	11
	35

	1997-98
	35
	6
	11
	9
	8
	0
	7
	20

	1998-99
	28
	6
	7
	6
	6
	5
	4
	25

	1999-00
	40
	9
	14
	14
	4
	5
	3
	20

	2000-01
	19
	5
	6
	2
	5
	4
	2
	11

	2001-02
	21
	2
	3
	8
	6
	1
	3
	14


2. Describe the major marketing and recruitment efforts associated with this program in the last three years and indicate your perception of their effectiveness.

The primary strategy for marketing and program promotion used for the past five years has been promote all programs as an environmental and natural resources cluster. Students enter a first semester that is common to all technician and technologist programs in SENRS. While students are in the Common First Semester, all programs have the opportunity to showcase their programs and the associated career paths. Students then select their program in the third month of the Common First Semester. Over the last five years for which data is available 50 to 70% of the students entering Common First Semester changed their mind as to which program they selected, i.e. their OCAS selection compared to the program they selected for Second Semester. In Geology typically more students move to this program from other program selections than the reverse.

The overall decline in enrolment in Common First Semester described in Part A, Question 1 has resulted in an intensive marketing effort for SENRS in 2001-02 lead by Strategic Enrolment Management (SEM). The marketing plan for SENRS is available from SEM. These efforts seem to be resulting in a positive response as the most recent information (1 February 2002) indicates a 5% increase in the number of SENRS applicants for Fall of 2002. Based on the increase in students entering Semester Two in January 2002 and the projected increase in Common First Semester numbers in Fall 2002, it is expected that the number of students in Geology is expected to continue to increase.

3. Identify and analyze the placement rate trends for the last five years (completed by FDR).

As evident in the summary KPI sheet for all SENRS programs, low overall and related graduate placement rates are significant issues across most SENRS programs. In 2000, the overall employment rate (related/unrelated, full time and part time employment) for SENRS programs was 79.93% in comparison to the SSFC average of 87.04 %. In 2001, this KPI rose to 86.19% for SENRS and 87.77% for the College. Provincial data for natural resources and the Geology/Mining Sectors consistently show lower overall and related employment rates in comparison to other sectors of the Ontario economy. The recent rise associated with SENRS programs may be a result of

· Increased efforts by the college to assist students in placement;

· A reduction in the number of graduates in environment and natural resource programs across Canada resulting in a higher placement rate for those who do graduate;

· Normal fluctuations in the economy;

· Anomalies associated with the sampling procedure, specifically low sample size.

The Geology Technician data (Table 4) show that 28 to 60% of graduates seek further education. Most of these pursue the related technologist program. The percentage of graduates working is relatively low and shows significant fluctuation. 

Table 4.
Graduate Placement for Geological Technician 1996-97 to 1999-00.

	Grad Year
	Total Grads
	Response Rate
	% Further Educ.
	% Working
	% Related

	1996-97
	49
	90
	59
	73
	40

	1997-98
	55
	75
	56
	70
	40

	1998-99
	62
	66
	32
	76
	43

	1999-00
	41
	82
	28
	86
	57


Note:
For 1999-00, the College placement rates are 88% working and 62% related.


For 1999-00, the SENRS placement rates are 86% working and 58% related.


% Related and % Unrelated are based on “Available for Work”.


% Further Education based on total graduates.

(For complete data see Appendix II.)

This is similar to provincial data for the Geology/Mining Sector (Table 5). 

Table 5.
Employment Profile for Technician and Technology Graduates Trained in Ontario in the Geology/Mining Sectors 94-95 through 99-00.

	Year
	94-95
	95-96
	96-97
	97-98
	98-99
	99-00

	% employed
	76
	86
	74
	75
	86
	86

	% employed

related
	57
	67
	46
	40
	39
	55


Reference: Ministry of Training Colleges and Universities, 2001. Employment Profile: a summary of the employment experience of 1999-2000 college graduates six months after graduation. pp. 178-180.

The following factors may be the cause of the lower placement rates associated with SENRS programs in general and Geology specifically:

· A significant issue with all technician programs that have associated technology programs is the fact that a significant number of graduates do not seek employment, rather they further their studies in the technology program. These students are not included in the placement survey. These are likely to be higher-achieving students with a greater opportunity for employment in the field. These data are consistent with province wide-data for this cluster in 1999-2000, where 44%-45% of graduates continued their studies rather than enter the workforce. As a result, it is more likely that the employment rate will be lower than that in programs that do not have an associated technology program.

· Comparison of SENRS data to other similar programs in the College System indicates that 15 of the 18 SENRS programs including Geology are in program clusters that have lower than system average employment rates. This tendency to have lower employment associated with natural resource areas is evident for the past ten years. Year to year fluctuation in these data is significant. For example, there is a range of 69 to 89% overall employment rate and 36 to 69% in related employment rate across the last ten years in the Resource Management Cluster. The yearly range is even greater in Geology/Mining Cluster in which overall employment rate ranges from 45 to 84% and related ranges from 18 to 67%. The potential causes of these low placement rates and wide fluctuations were not discussed. Possible causes of the relatively low and variable rates are as follows:

· the normal fluctuations in the employment opportunities in the field and the overall economy;

· a significant proportion of employment in this field is in remote locations that are difficult to reach through telephone surveys; as a result, it is easier to contact those who are unemployed rather than those who are employed, resulting in the numbers being negatively skewed;

· fluctuations in the numbers of qualified graduates entering the Geology workforce; and

· in some sectors, low sample size resulting in data that is neither accurate nor precise (Reference: Ministry of Training Colleges and Universities, 2001. Employment Profile: a summary of the employment experience of 1999-2000 college graduates six months after graduation. pp. 178-180, 199-201.).

As would be expected, the proportion of Geotechnical Engineering Technologist graduates (Table 6) that seek further education is very low. The percent working is significantly higher than the technician program and the related employment is also much higher and higher than the provincial average (Table 5). This reflects the demand by industry for employees with this higher level of training. The Geotechnical Engineering Technologist Program is unique in North America. Employers from across North America seek these graduates. 

Table 6.
Graduate Placement for Geotechnical Engineering Technology Program 1996-97 to 1999-00.

	Grad Year
	Total Grads
	Response Rate
	% Further Educ.
	% Working
	% Related

	1996-97
	23
	83
	0
	84
	84

	1997-98
	14
	64
	0
	75
	75

	1998-99
	20
	75
	5
	79
	64

	1999-00
	16
	63
	0
	100
	100


Notes: For 1999-00, the College placement rates are 88% working and 62% related.


For 1999-00, the SENRS placement rates are 86% working and 58% related.


% Related and % Unrelated are based on “Available for Work”.


% Further Education based on total graduates.

(For complete data see Appendix II.)
SENRS and the College are employing a number of strategies to increase overall and related placement rate. These are being developed and implemented in co-operation with other college departments (IDS, Career and Employment Services). A detailed listing of these initiatives is available from Career and Employment Services.

In addition the program will

· Implement a fast-track semester this summer to facilitate a seamless transition for Resources Drilling and Blasting Program graduates into the Geotechnical Engineering Technologist Program; this will increase the number of students in the technologist program and increase the qualifications of graduates.

· Focus on the geotechnical and geophysical employers in the Geology/Mining Sector. This will develop more connections in the industry and reduce the impact of economic cycles on employment opportunities for graduates.

· Include a “Career Worklink” exercise focussed on Geology careers as a required component of the Common First Semester Geology course.

· Increase profile with employers by having a significant presence at the National Geotechnical Forum annually.

4. Describe and analyze the graduation rate trends for the previous five years (as available) (completed by FDR).

Given the changes of calculating this parameter the data previously collected are not relevant to this review. The most recent data (1999-2000) calculated using the new formula (based on the number of students graduating in 200% of the normal program duration) indicates that the graduation rate for the Geological Engineering Technician Program is 72% and that of the Geotechnical Engineering Program is 87% (Brenda P-S, 18/12/01). The overall KPI sheet for SENRS and the College indicates that SENRS has a 67.94% graduation rate and the College a 61.39% rate in 2002. The Geology Programs have a higher graduation rate than most programs in the College.

Retention in programs at the Frost Campus while being relatively high is the focus of considerable activity. In recent years, 7 to 12% of students fail or drop out of the Common First Semester. Student advising, counselling, interim report cards, peer tutors night review laboratories etc. are provided to support students throughout their studies with an emphasis on the Common First Semester. A program initiated in 2000 “The New Vision Program” provided additional supports to students that had failed Common First Semester and wish to try it for a second time. The program was subsequently evaluated the primary conclusion of which was that repeating students succeeded or failed on the basis of factors independent of the supports provided by the college, that maturity and overall “readiness to learn” were the primary factors leading to success.

In 2000, Fleming Data Research conducted a study of students who dropped out between second and third semesters in SENRS technician programs. The primary reasons for students not returning were factors that could not be directly influenced by the college or SENRS, such as financial, health and other personal reasons. With rare exception (i.e. academic reasons) students indicated that the fact that they were not returning was not due to the College. 
5. How satisfied were graduates and employers with student achievement of generic and vocational learning outcomes? (data obtained from employer and graduate survey results).

Graduate satisfaction was an issue for the Geology Programs and in part implicated them for Tier Two Review; however, sample sizes for the Graduate Surveys for both Geotechnical Engineering and Geological Technician are too small for the data to be considered reliable. That said, it should be noted that the most recent available data (2000) places both programs with an “overall satisfaction” rating of at least 90%.

Table 7.
Graduate Satisfaction with the Geology Technician Program (percent satisfied or very satisfied) Compared to Fleming and the Province (Questions 22A-22F and 34 of MTCU administered survey)*

	Question
	1997-98
	1998-99
	1999-2000

	
	GL

N=7
	GL

N=16
	GL

N=43
	Prov

N=54

	Course content
	75%
	67%
	n.a.
	n.a.

	Courses were up-to-date
	88%
	84%
	n.a.
	n.a.

	Quality of instruction
	88%
	78%
	n.a.
	n.a.

	Equipment up-to-date
	51%
	64%
	n.a.
	n.a.

	Preparation for job market
	51%
	53%
	n.a.
	n.a.

	Skills developed in courses
	63%
	68%
	n.a.
	n.a.

	Usefulness of college education in achieving goals
	75%
	81%
	n.a.
	n.a.

	Overall Satisfaction
	n.a.
	n.a.
	91%
	91%


*Note: N= number responding
Table 8.
Graduate Satisfaction (percent satisfied or very satisfied) with the Geotechnical Engineering Technologist Program Compared to Fleming and the Province (Questions 22A-22F and 34 of MTCU administered survey) *

	Question
	1997-98
	1998-99
	1999-2000

	
	GEX

N=6
	GEX N=11
	GEX

N=10
	Prov



	Course content
	50%
	100
	n.a.
	n.a.

	Courses were up-to-date
	63%
	92%
	n.a.
	n.a.

	Quality of instruction
	88%
	92%
	n.a.
	n.a.

	Equipment up-to-date
	13%
	84%
	n.a.
	n.a.

	Preparation for job market
	51%
	84%
	n.a.
	n.a.

	Skills developed in courses
	63%
	100
	n.a.
	n.a.

	Usefulness of college education in achieving goals
	44%
	92%
	n.a.
	n.a.

	Overall Satisfaction
	n.a.
	n.a.
	90
	83


*Note: N= number responding
Employer Satisfaction:

The KPI survey for graduates from December 1997 to the Winter of 1999 included only four employer responses. Similar to graduate satisfaction, the sample sizes used are too small to be considered reliable; however, of the four employers who did respond the only deficiency indicated was in the graduates’ time management skills.

Advisory Committee members, many of whom are also employers, indicated that “the theoretical and practical training  [received by graduates] in this unique program is ideally suited to the consulting engineering industry” and that graduates of the technology program in particular are “premier candidates” for employment as technologists in their industries. Furthermore, Fleming technology graduates were found more valuable than university graduates for entry-level positions. Employers admitted, however, that Geology graduates enhanced their employability and their advancement prospects significantly by completing the third-year technology program. (See Appendix V, Advisory Committee Minutes)

6. Is there any additional information ie qualifiers, rationale or further explanation necessary for the program review team to put the results of student success into context?

Several initiatives have been undertaken by the program to enhance student success, satisfaction and enrolment.

New Common First Semester Course. A primary strategy to improve enrolment in the Geology Program is the introduction of a specific Common First Semester course focussed on Geology, called Earth Sciences. In the past, Geology was combined with curriculum related to the Terrain and Water Program during the Common First Semester. This change makes a tremendous difference in the number of Geology topics to which Common First Semester students are exposed. Discussions with students during the semester and the current Second Semester Geology students indicate that this course was well received. Also the percentage of Common First Semester students who selected Second Semester Geology, in January 2002 has increased.

The new Common First Semester Earth Sciences course includes the following:

· A fossil hunt at Gannon’s Narrows that will create an interest in the field for some students.

· A discussion of the identification, properties and uses of three or four minerals are included during each week of the course. The minerals covered each week are on display in the Geology Wing and in the Geology Labs. There is also a self-directed learning module developed around these minerals.

· Four modules are presented that expose students to the kinds of activities Geologists do in the field. The four modules cover geophysics, ground water, geotechnical investigations (soils), and rock types.

Combining Technology Programs. In the Winter 2001 Term, it was clear that the Geotechnical Engineering Technology program had insufficient student numbers to support the fifth and sixth semesters being offered in the Fall 2001 and Winter 2002 terms. Only six students had expressed an interest in the program. Also, only sixteen students expressed an interest in related Minerals Engineering Technology Program for the 2001-2002 academic year. In response to this decline, it was decided that the two programs would be combined, by maintaining the four existing common courses in each of the fifth and sixth semesters and including one specialized course from each technology program, resulting in a change to less than 20% of the curriculum. The integrated curriculum for 2001-2002 was endorsed by the joint Program Advisory Committee as an interim measure in June 2001. The proposed curriculum for 2002-2003, as endorsed by the joint Program Advisory Committee in February 2002, is outlined in the Program Description in the front matter of this report on page xii.

Second-year Field Camp. Another strategy to promote higher enrolment in the third year of the program and to provide new learning opportunities for students was the creation of a four-day Field Camp that would take students entering the second year of the program into the field immediately after they arrived in September. This camp took place just south of Madoc, Ontario. Activities undertaken at the Field Camp included the following:

· Extensive tours of local geological structures and old mine sites in the Havelock/Madoc area.

· A mapping exercise that helps train students in identifying and mapping various types of rocks.

· A geophysical exercise to introduce students to the rudimentary processes of finding an anomaly.

· A demonstration of the method for preparing and testing cement cylinders.

· An activity on core logging at the Ministry of Northern Development and Mines, and another related activity concerning core splitting at the campsite.

These strategic program and course changes have been implemented to ensure a strong learning experience for the students, provide them with the knowledge and skills necessary to succeed in many different lines of work, and to meet the needs of employers. 

Part B Program Quality Indicators

1. Identify student and graduate satisfaction with the quality of the curriculum, evaluation methods, quality of teaching staff, quality of program learning materials, quality of resources and equipment and student access to technologies to support learning (results obtained from student and graduate satisfaction surveys of the most current year).

With respect to student satisfaction with learning and teachers, the Geology Technician Program consistently compared favourably with Fleming College as a whole, from 1999 through 2000 (See Tables 9 and 11). Data for the Geotechnical Engineering Technologist Program, however, is inconsistent, showing a dramatic drop in student satisfaction with learning from 1999 to 2000. With respect to student satisfaction with teachers, “presentation of learning materials”, “helpfulness outside of class” and “quality of classroom learning” scored inconsistently, but generally ranked below the College average (See tables 10 and 12).

Table 9.
Student Satisfaction with Learning Experience: Geological Technician Compared to Fleming and Provincial for Program (Questions 13, 14 and 26 of MTCU administered survey) *

	Question
	1999
	2000
	2001

	
	GL

n=73
	Flem
	GL n=63
	Flem
	Prov.
	GL

N=43
	Flem
	Prov

n=55

	Q13 – Overall preparation for future career*
	88%
	n.a.
	87% 
	87%
	89% 
	87%
	88%
	91%

	Q14 – Overall preparation for life outside work
	56%
	n.a.
	54% 
	70%
	54% 
	n.a.
	n.a.
	n.a.

	Q26 – Overall quality of learning
	85%
	n.a.
	79% 
	83%
	76% 
	86%
	83%
	87%


*Note: For the 2001 Student Survey question 14 refers to “overall preparation for future career,” so for comparison, the data has been entered by actual question not question number.
* Note: All data are based on KPI valid survey’s (answered all 5 CAPSTONE questions and the semester question, Common First Semester excluded).

Table 10.
Student Satisfaction with Learning Experience: Geotechnical Engineering Technologist Compared to Fleming (Questions 13, 14 and 26 of MTCU administered survey) *

	Question
	1999
	2000

	
	GEX

N=9
	Flem
	GEX N=17
	Flem
	Prov.

	Q13 - Overall preparation for future career*
	95%
	n.a.
	82%
	87%
	45%

	Q14 – Overall preparation for life outside work
	58%
	n.a.
	24%
	70%
	n.a.

	Q26 – Overall quality of learning
	89%
	n.a.
	65%
	83%
	76%


*Note: For the 2001 Student Survey question 14 refers to “overall preparation for future career,” so for comparison, the data has been entered by actual question not question number.
*Note: All data are based on KPI valid survey’s (answered all 5 CAPSTONE questions and the semester question, Common First Semester excluded).

Table 11.
Student Satisfaction with Teachers: Geology Technician Program Compared to Fleming and Provincial for Program (Questions 15, 16, 17, 18, 20 of MTCU administered survey)

	Question
	1999
	2000

	
	GL

(73)
	Flem
	Prov
	GL

(58)
	Flem
	Prov

	Q15 – Knowledge
	85%
	87%
	n.a.
	83%
	81%
	80%

	Q16 – Currency
	80%
	86%
	n.a
	80%
	78%
	79%

	Q17 – Presentation of learning material
	75%
	65%
	n.a
	49%
	49%
	49%

	Q18 – Helpfulness outside class
	75%
	68%
	n.a
	50%
	51%
	55%

	Q20 – Quality of classroom learning
	71%
	67%
	n.a
	64%
	65%
	61%

	Overall satisfaction with teachers
	85%
	73%
	n.a
	81%
	79%
	76%


Table 12.
Student Satisfaction with Teachers: Geotechnical Engineering Technologist Program Compared to Fleming and Provincial for Program (Questions 15, 16, 17, 18, 20 of MTCU administered survey) 

	Question
	1999
	2000

	
	GEX

(19)
	Flem
	Prov
	GEX

(17)
	Flem
	Prov

	Q15 – Knowledge
	89%
	87%
	n.a
	88%
	94%
	94%

	Q16 – Currency
	79%
	86%
	n.a
	83%
	91%
	91%

	Q17 – Presentation of learning material
	42%
	65%
	n.a
	35%
	59%
	59%

	Q18 – Helpfulness outside class
	74%
	68%
	n.a
	76%
	82%
	82%

	Q20 – Quality of classroom learning
	58%
	67%
	n.a
	77%
	79%
	79%

	Overall satisfaction with teachers
	89%
	73%
	n.a
	65%
	n.a.
	76%


In an effort to clarify any issues around teaching and learning in the Geology Programs that the inconsistencies in the data may reflect, student Focus Groups for Geology Semester Four and Geotechnical Engineering Semester Six, facilitated by a third party, were conducted in February 2002. Approximately fifteen students attended each of the Focus Groups. 

Overall, the Focus Group attendees rated the quality of learning in both the Geology Technician and Geotechnical Engineering Technologist Programs as good to excellent. However, a number of specific concerns around delivery and helpfulness of teachers outside of class were identified consistent with the findings of the MTCU administered survey. (See Appendix VI for Focus Group Questions and complete data.)

The professional development plans of faculty will incorporate a number of activities associated with teaching and learning based on the student responses. These will be developed in co-operation with Human and Organizational Development and the Bell Institute for Learning Design.

2. Describe the process used to develop and review curriculum and course content. Role of Faculty? Role of Advisory Committee? Role of BILD or other curriculum resources?

To date, the process has been for the faculty to take responsibility for making the necessary changes to the curriculum based on their experience, feedback from alumni, and the Program Advisory Committee.

The Advisory Committee reviews the program on a course and course-topic basis, highlights new developments in the industry that should have a place in the curriculum and generally provides advice on the direction of the program. The faculty implements, innovates and blends curriculum elements and co-ordinates the learning experience. The faculty also initiates new directions and seeks advisory committee approval.

3. How does the program assess student learning?

Tests, assignments, presentations, and projects are commonly used to evaluate students. These are clearly described in the program’s course outlines. Generally, one-third of the evaluation is based on the required theoretical knowledge, while the remaining two-thirds evaluates practical and analytical skills.

4. Describe the effectiveness of distributed learning initiatives included in this program.

The previous Common First Semester course, Earth Sciences was available in print-based distributed learning format; however, it has been replaced with a new course. The development of the new facilities will provide opportunities for the development of distributed learning initiatives associated with these programs. Currently, components of courses are completed by students through independent learning and the use of facilities with technologist supervision. 

5. How is it ensured that the course content of each required program-specific course is up to date and appropriate for the levels and goals of the course?

Program currency and quality is maintained in a number of ways.

· Industry personnel are involved in normal course delivery, through

· two courses delivered annually by industry, Construction Materials and Case Studies in Geotechniques.

· annual presentations by industry representative in courses, and

· annual presentations to Common First Semester students.

· Industry provides at least four days of onsite faculty professional development per year, with respect to geophysical tools and supporting software.

· Faculty/staff attend relevant conferences.

· Advisory committee meetings are held two times each year, where feedback on program direction and curriculum is solicited.

· Student feedback on faculty and course evaluations is reviewed and evaluated on an ongoing basis.

· Weekly program meetings are held throughout the year where faculty and staff can share ideas and current issues in the field.

At present, there are no Ministry approved program standards that identify the essential skills and knowledge that graduates of Geology Technician and Geotechnical Engineering Technologist Programs must acquire; however, the currency and quality of Fleming’s programs are affirmed by comparing their curriculum to that recommended by hundreds of professionals surveyed by the American Geological Institute, as reported in “Geotimes”, November 2001. According to Brian Gerry, a professor in the program, “a general and supportable conclusion of the analysis is that SSFC Geology presents a current and transferable education in Earth Science with emphasis that matches current societal needs and supports a high level of analytical skill/problem solving.” SSFC Geology curriculum contains normally expected educational experiences in this science and extends the science by application into the most current advances in geotechnical problem solving.” (See Appendix VIII, Comparison of Fleming’s Geology Curriculum with American Geological Institute Curriculum Survey.)

6. In general, what issues do recent faculty and course evaluations identify regarding course quality?

In terms of recent course and faculty evaluations (Fall 2000, Fall 2001), student comments reflected concerns in the following areas:

· Weighting of course assignments. Students perceive that there are too few assignments and they are therefore too heavily weighted.

· Lecture outlines were suggested as an improvement to presentation of complex materials.

· Requests for more feedback on marked assignments were made.

· Faculty responses and openness to students’ questions needs improvement.

The professional development plans of faculty will incorporate a number of activities associated with teaching and learning based on the student responses. These will be developed in co-operation with Human and Organizational Development and the Bell Institute for Learning Design.

7. Do faculty in this program area have current professional development plans that they are engaged in pursuing?

Detailed Professional Development plans are a requirement of the College and are updated as frequently as three times a year in the past several years. All faculty teaching in the Geology and Geotechnical Engineering Programs have current professional development plans on file in the Natural Resources Services Office. 

To assist faculty in maintaining currency in the field, industry partners provide onsite faculty professional development at least four days per year.

Faculty/Staff Credentials

The following provides a brief listing of qualifications, areas of expertise and examples of professional development activities in 2001-2002:

B. Gerry, Professional Engineer as registered in Ontario, Canada (Geological Engineer) and in the United States (Civil Engineer), BA in Geology, construction, inspection, testing aspects of soil, bedrock and water

D. McAuslan, PhD Geology, Exploration Manager and Contaminant, Mineral Resource analyst, expert in geological sciences and resource water

Mineral and bedrock occurrence

S. Watts, PhD Geology, Resource Exploration and Research Geologist, expert in geological sciences and surficial deposits, stability of earth materials and map/remote sensing interpretation

G. Bashford, Diploma Geology, Geophysical Equipment Researcher, technical sales management

Expert in hardware and software used in remote sensing

T. Exworth, P. Eng., Mining Engineer

Expert in resource development

B. Harrington, MSc, Hydrogeologist

Expert in natural and human influenced conditions of water quality and ground water flow

A. Shah, PhD, Chemist, Chemistry and Geochemistry

Expert in soil, rock and water constituent analysis

Bev Wiseman, Laboratory Technologist

Specialising in Mineralogy, Geotechniques, Soils Analysis and Geophysical Instrumentation.

Areas of Professional Development, 2001 to 2002

· Research activity with the University of Waterloo concerning ground water issues in Ontario.

· Development of safety protocols regarding nuclear gauges stored at the campus.

· Packaging (tailoring) and delivery of public education lectures and training to a variety of interested community groups by several of the Faculty.

· Attendance and participation in symposium on mineral occurrences and associated geological field trips.

· Development of new field and in class training methods in response to the College requirements for repackaging time and resources.

· Engineering site visits and site meetings with professionals involved in solving engineering problems in multibillion dollar engineering site works.

· Development of University a level curriculum of earth science related programming for environmental risk assessment.

· Development of Geology program curriculum mapping per College interests.

· Development and professional upgrading of the micro probe at the College.

It is noteworthy that current limitations on out-of-province travel are having an effect of ruling out some technical upgrading activities that should (or could) be happening now.

8. What are faculty perceptions about the current health of the program?

All Geology Program faculty believe the current health of the two year Geological Technician Program is quite good. 

· Students and faculty have been involved in significant efforts to connect curriculum to skill sets both in class and in rejuvenated field experiences during this past academic year. The evidence of success is seen in the most recent KPI data that shows considerable improvement from a year previously and the February 2002 student “focus group” input to the faculty. 

· Students clearly enjoy the efforts of faculty to relate personal and technical problem solving experiences and updates on the nature of the job market. 

· The programs (technician and technologist) are perceived to be academically challenging.

· The related industries are in need of graduates as they have experienced a high winter workload similar to that of the 2001 summer season. 

· Student intake into Second Semester in January 2002 from the Fall 2001, Common First Semester was significantly up as a percentage of the available pool of students. The faculty is very pleased that a new Geology course to introduce the two and three year programs (and their close connection to awaiting employment) went so well. There is little doubt that program numbers will further increase with the anticipated larger numbers entering Common First Semester starting in Fall 2002.

· Faculty believe the programs serve the students, the College and society’s needs quite well as the faculty have matched evolutions in geotechnical education and environmental concerns with constant program modification for some 20 years.

Faculty believe that the one-year Geotechnical Engineering Technology Program has a strong, contemporary curriculum that provides ample career paths for graduates. 

· It is unique in North America. 

· Employment prospects are excellent for students. 

· The geo-environmental and geotechnical industry partners are solidly behind the program as evidenced by the resolutions made at the February 2002 Program Advisory Committee meeting. 

· Numbers who have applied for the program are up almost 100% over the 2001-2002 Geological Technology Program offering. The faculty welcomes the larger numbers with knowledge that the students’ interest will be rewarded by an expanding job market.

Faculty have discussed a number of “program health” related issues as raised by the Advisory Committee and the students. 

· Program(s) need to be sponsored more directly by industry and explained more frequently to the College community. 

· A dialog with students needs to be nurtured to insure that information concerning employment prospects and conditions are described in the context of the current work place on a year by year basis. 

· Greater care has to be taken as the program advances into areas of new curriculum requirements by a reactive workplace that the student workload remains balanced within the semesters of study. 

· The delivery and mechanisms to develop personal relations “within and without” the program require constant tune-ups to round out the health of the programs. 

The Tier Two Review is viewed as a positive component for maintaining program health. Faculty are affirmed that initiatives undertaken in response to the initial Tier One Review, have impacted on the most recent (2002) KPI data which indicate that the Geology Programs are average or better than average at the current time. 

9. Is there any additional information ie qualifiers, rationale or further explanation necessary for the program review team to put the results of program quality into context?
No.

Part C Financial Indicators

1. Provide detailed information regarding program costing including a cost revenue analysis at the program level (this will be completed by Financial Services with the assistance of AIS and NRS in consultation with the Academic Team Leaders). 

Tables 13 and 14 have been prepared by the Director of Financial Services at Fleming as part of an extensive program costing process that was completed for the year 1999-2000.

Table 13.
Geological Technician (2 year) Program Costing

	Total Enrolment 
	86 (FTE (Full time equivalents)

	Total Revenue (Tuition & BOG)


	$736,431

	Actual In Class Delivery Costs

(FT & PT faculty)
	$226,226

	Actual Co-ordinator Cost

(Release time & stipend)
	$15,461

	Net Non Salary Costs

(Supplies, Travel etc.)
	$19,850

	Technician Costs
	$65,879

	Share of Centre Allocations

(PD, Development etc.)
	$149,929



	Total of all Direct Academic Costs


	$477,346

	Net (Revenue less Expenses)
	$262,085



	% Contribution
	35%




Given this information, it is apparent that in the 1999-2000 fiscal year, the Geological Technician Program has covered its direct expenses, and is contributing well towards the college operating costs.

Table 14.
Geotechnical Engineering Technology (3rd year) Program Costing

	Total Enrolment 
	16.5 (FTE (Full time equivalents)

	Total Revenue (Tuition & BOG)


	$103,268

	Actual In Class Delivery Costs

(FT & PT faculty)
	$81,019

	Actual Co-ordinator Cost

(Release time & stipend)
	$2,292

	Net Non Salary Costs

(Supplies, Travel etc.)
	$4,130

	Technician Costs
	$0

	Share of Centre Allocations

(PD, Development etc.)
	$14,021



	Total of all Direct Academic Costs


	$101,462

	Net (Revenue less Expenses)
	$1,806



	% Contribution
	2%




Given this information, it is apparent that in the 1999-2000 fiscal year, the Geotechnical Engineering Technology Program has covered its direct expenses, but is not contributing well towards the college operating costs.

Three factors that will improve this situation are

· increasing the numbers of students registering in the Geology Technician Program;

· increasing the numbers of Geology Technicians registering in the Geotechnical Engineering Program;

· implementing a bridging semester to facilitate articulation of Drilling and Blasting Technicians into the Geotechnical Engineering Program.

2. What are the space utilization issues associated regarding this program?

Several issues have been identified by faculty, staff and students with respect to the teaching and learning environment. For the past few years, students have expressed ongoing dissatisfaction with the learning environment on faculty and course evaluations. Some of the issues are as follows.

· The Geology labs that are currently housing twenty-eight to thirty students were designed for fifteen students. This does not provide students with a comfortable learning environment nor does it attract students.

· Geology classrooms are frequently booked as general purpose classrooms. This limits access to equipment outside of class time and leaves little time for faculty to prepare their rooms for Geology classes.

· Lack of “ground floor” loading/unloading facilities near the laboratories which would facilitate the moving of heavy materials.

· No mechanism for digital projection or adequate audio visual support are in the Geology laboratories.

· The physical facility in classrooms and labs is in a poor state of repair and the cleanliness borders on unhealthy.

A plan has been developed to renovate the major laboratories associated with this program. This is dependent on SuperBuild Funding and the cost of construction of the new wing. If the new wing can be built under budget there should be sufficient funds available to improve these laboratories; otherwise, monies will be directed from the Facilities Renewal Grant (FRG) to complete these renovations over time. 

Part D External Support Indicators

1. What are the current articulation agreements involving this program and other educational institutions?

University of Guelph. Graduates of the Geotechnical Engineering Technology Program, with a B+ (75% or 3.0 GPA) will receive ten credits towards the Bachelor of Science (Environmental Sciences) degree upon transferring to the University of Guelph. This will reduce the time it takes to obtain this degree through full time study by two years.

Lakehead University. Graduates of the Technician and Technology Programs at Fleming's School of Environmental and Natural Resource Sciences are eligible for advance standing in a number of programs at Lakehead University.

Laurentian University. An agreement is being finalized with Laurentian University that will enable graduates of the Minerals Engineering Technology Program, who meet criteria for academic standing, to be granted credit towards the Honours Bachelor of Science in Geology degree.

Athabasca University. Graduates of most of the technology programs at Fleming's School of Environmental and Natural Resource Sciences Technology can complete a Bachelor of Science in about two years. Graduates of most of the technician programs at Fleming's School of Environmental and Natural Resource Sciences Technician can complete a Bachelor of Science in approximately three years.

2. If placement opportunities are required for this program, describe the quality and availability of placement spaces.

A formal student placement program does not exist but students are frequently provided assistance in finding summer employment. There are often several summer employment opportunities in the geo-technology field.

3. If an accreditation process is required for this program, detail current accreditation status.

Accreditation is not required, but graduates of the technology program are well positioned to become members of OACETT. Several graduates of the program have been accredited by OACETT, since 1978.

4. Provide evidence of current advisory committee endorsement for this program.

Advisory Committee Composition. The joint Advisory Committee for both the Geological Technician and Geotechnical Engineering Programs is comprised of a cross-section of industry representatives. The committee meets one to two times per year and the minutes of the most recent meeting, February15, 2002, are appended (See Appendix V).

The Advisory Committee Members are as follows:

Nigel Cowey, Marine Engineer, Canada Public Works

Dwayne Graff, Groundwater and Environmental Technologist, R. J. Burnside and Associates, Ltd.

Brian Schuyler, Groundwater Technologist, Gartner Lee Ltd.

Shawn Bonneville, Groundwater Specialist, Gartner Lee Ltd.

Phil Romeril, P. Eng., Geotechnical and Geo-Environmental specialist, O’Conner and Associates

Nyles McIllveen, P. Eng., Geotechnical specialist

John Goodwin, Groundwater Technologist

Steve Keenan, Manager, Golder Consulting Engineers, Whitby, Ontario

Steve Senior, P. Eng., aggregate and soils specialist, MTO

Advisory Committee Endorsement. At the most recent Advisory Committee meeting held February 15, 2002, the committee members jointly crafted the following statement in support of the program:

The committee is excited that the staff has taken historically strong offers of industry support and continues to use innovative ways to stimulate interest in earth sciences to increase the numbers of quality graduates from the Geology programs. We look forward to supporting similar initiatives in the future.

 The committee offered the following focused statements of support:

· The Geotechnical program graduates clearly impact on the growth and sustainability of the industry.

· There is a critical shortfall of skilled graduates in this province; SSFC has a unique program and a marketplace ready to absorb the graduates.

· The theoretical and practical training of this unique program is ideally suited to the consulting engineering industry.

· There is a strong need for graduates of this program to support the current increase in earth science projects, groundwater and soil testing, assessment and management.

· Graduates are known to have a broad range of applicable skills.

· There will be a greater need for this type of professional geo-technologist in earth sciences in the future.

· There is clear international demand for the graduates, evidenced by graduate hiring in the past several years, and international contracts dealt with by Canadian firms.

· A technologist with drilling and technical reporting skills in this field is unique.

· The graduates are more valuable than university applicants in entry-level positions.

5. Provide any evidence of community support for this program (bursaries, equipment donations, publicity, project sponsorship).

Bursaries and Awards

	Company
	Award Name
	Award Criteria
	Award Description

	Golder Associates Limited
	Golder Associates Award
	Presented towards third year; to a Geology second year student based on Geotechniques, Surficial Geology, Applied Geophysics and Environmental Geotechnique.
	Full Tuition Fee

	Lakefield Research
	Lakefield Research Limited - Well Master Technical Achievement Award
	This award is presented each year to a student in the Terrain and Water Resources Program who best exemplifies the true spirit of an Environmental Technician. This individual must demonstrate a keen interest in the environmental discipline.
	$100 plus plaque

	Gartner Lee Limited
	Gartner Lee Ltd. Excellence in Groundwater Award
	Presented to a Geotechnical Engineering Technologist Graduate on an annual basis to the student who achieves the highest academic standing in the following three courses: HydroGeology (Third Semester), Sampling Protocols (Fifth Semester) and Behaviour of Contaminants (Sixth Semester).
	Large Plaque - Keeper Plaque

	Geosoft Inc.
	Geosoft Award
	The award will be presented to a graduating Second Year Geology student, entering one of the third year Geology Programs, who has demonstrated proficiency in data collection and in the processing of geophysical information using Geosoft Software.
	Single Operators License of Geosoft Software

	Sir Sandford Fleming College
	Ron Date Award
	Presented to Geology student who has shown enthusiasm, interest and proficiency in the area of Applied Geology.
	Plaque + Engraved Geologist Hammer


Equipment Donations

See Part D, Question 6, Table 15 for a listing of equipment donations to the program.

6. Identify any major partnerships involving this program.

The University of Waterloo. The University of Waterloo Earth Science Program in conjunction with researchers from several institutions (including B. Gerry as representing the SSFC Geology Program and the SSFC Drilling Programs) received Canadian Foundation of Innovation funding for more than six million dollars for ground water research. The Geology program will be involved with the design, monitoring and subsequent training using sites about Ontario set to solve critical ground water problems. This is a multi-year project which we will have participation in. Value will occur in recognition for the program and the College. Value may emerge in funding locally for participation in research or project development with the lead researchers. The College Resources Drilling and Blasting Program has been approached to develop site test holes.

Conestoga Rovers Ltd. Potential Field Camp Site, Fall 2002, B. Gerry phoned by graduate on behalf of a large environmental firm, Conestoga Rovers Ltd., Jan. 2002. The firm will be involved in installing instruments, mapping and monitoring an environmental site. It was suggested third-year students could participate in site work and laboratory work. The cost of the fieldwork, exposure to professionals working on the site and liaison work with the firm by the students would approximate a co-op education effort at very little expense for the College.

County of Victoria/City of Kawartha Lakes. Past field camp activities for the Geotechnical Program have cost $3000 to $4000 per year because they have been done to gain information for the County of Victoria. The County paid for $4000 worth of instrumentation, and subsidised the drilling which would be normal program expenses. The County also provided the students with educational experiences through county personnel, resources and site access. During the past five years these contributions have provided about $12,000 worth of value to the Geotechnical Third-Year Program, provided a client for the students to focus on and kept activities local and relevant.

Geological Survey of Canada. Sir Sandford Fleming College currently operates a Geological Survey of Canada Magnetotelluric Observatory. This organization has provided professional development, set-up work, instrumentation and software for the magnetic monitoring facility. They have also provided a suite of instrumentation with technical support for field camp activities.

Discussions with the Geological Survey of Canada have opened the door for SSFC to become a POLARIS site. The POLARIS Observatory would maintain the current magnetotelluric capability, but add to this both seismic and GPS instrumentation. The Observatory would be powered by solar energy and data would be transmitted to Ottawa via satellite using the on-site satellite dish. Ottawa would use the seismic data for Canada's earthquake detection program. This data would also be used as part of an international effort monitoring the nuclear test ban treaty. 

This represents another major contribution by the GSC to our geological programs. A conservative estimate of the equipment's value alone would be $50,000.00. The value of the contribution when consulting time, software and on-site installation are included may be in the $100,000.00 range.  

Industry Support.

Support for Fleming’s Geology Programs from industry has been significant. The chart below summarises industry’s contributions to the programs over the past five years. (See Appendix VII for further details.)

Table 15. Industry’s Contribution to Fleming Geology Programs 1998 – 2002.

	Item
	Estimated Contribution

	1.
Geotech Field Camp projected for Fall 2002
	$8000

	2.
Past geotech Field Camps
	$12000

	3.
Past 3rd year Field Camps (both)
	$6600

	4.
Past 2nd year Field Camps
	$11500

	5.
Drill core etc.
	$500

	6.
Industry participation in course delivery
	$61000

	7.
Industry participation, other than field camps, in field activities
	$50,000

	8.
Equipment donations apart from geophysical*
	>$20,000

	9.
Advisory committee member commitments
	$90,000

	10.
Industry personalised PD
	$5,000

	11.
GSC earth observatory
	$15,000

	TOTAL Contribution over the past five years
	$279,600


*see notes from Grant Bashford, Geophysics Professor for more detail on state of the art field instrumentation.

It should be noted that on review of the above estimates of industry support for the program at their meeting on February 15, 2002, Advisory Committee members advised that these figures were significantly conservative (See Advisory Committee Minutes, Appendix V).

Part E General Qualitative Indicators

1. Describe the relevance of this program to the college’s vision, mission and core strategies.

Geology Program Mission Statement. The Geology Programs are committed to providing students with diverse learning opportunities and experience enabling them to gain the necessary skills to be employable and successful not only provincially and nationally, but also world-wide, in the Exploration, Engineering and Environmental fields of Applied Geology.

Geology Program Strategies. 

Our training mandate extends to 

· Providing practical and relevant training for

· students seeking entry- and post-entry level positions;

· industry workers seeking upgrading and specific industry related skills;

· contract opportunities in the international workplace;

· students seeking preparation for post-diploma degrees in Earth Science.

· Working closely with our partners in both private and public sectors of the Canadian International Marketplace.

· Developing a strong sense of work ethics, integrity and professional responsibility in our students.

· Providing our students with a high degree of practical and hands-on experience both in the classroom and in the field.

· Helping our students achieve competency in report writing, oral presentations, computer literacy, critical thinking and human relations skills.

SENRS Focus. The focus of post secondary programs at the Frost Campus and the School of Environmental and Natural Resource Sciences (SENRS) is training and education leading to employment in fields associated with the environmentally sound stewardship and management of ecosystems. This is one of the three primary areas of specialization identified for Sir Sandford Fleming College. SENRS programs typically include one or more of the following: collection, analysis, evaluation and presentation of resource management and monitoring data, the production of natural resource based products, the development and implementation of resource management plans that focus on sustainable resource utilization. This is placed within a context of the human element in ecosystem management, with its often conflicting priorities of resource utilization and the intrinsic value of nature. Programs include outcomes that are relevant to provincial, national and international employment opportunities.

Fleming Core Strategies. Fleming’s eleven core strategies are the means by which the vision and mission are accomplished. Not all are directly related to the Program Review Process. Comments are provided for those core strategies with direct relevance to this program review:

1. The market. Young learners.

2. Access for success. There is sufficient capacity for all students interested in entering the Geology technician Program at the current time and in the near future. The Graduation rate is high from both programs.

3. Advanced Training and Applied Research. Faculty and staff actively participate in research and development with industry; advanced training is provided at the technologist level and specific Geology faculty are involved in the development of the Applied Degree in Environmental Risk Management. The program has active articulation agreements and research with university partners and is in the process of developing a Canadian Foundation of Innovation proposal to support research.

4. Interdisciplinary, theme-based learning. Unfortunately financial and structural issues severely limit the potential for this strategy in SENRS program areas.

5. Regional Economic Development and Partnerships. This program is directly involved with the geological community with program development and delivery and the City of Kawartha Lakes (formerly the County of Victoria) through various geologic studies. At least $3.2 million is contributed to the local economy due to academic activities and students associated with the Geology Programs.

6. Interactive Curriculum. This program has excellent curriculum characterized by a high proportion of laboratory and field work. It is supported through the professional development of faculty/staff and ongoing review by industry.

7. Distributed Learning and support services. As facilities funded by Superbuild are completed i.e. the biodiversity laboratory and potential renovations to the Geology laboratories, the opportunity for implementation of distributed learning in Geology will significantly increase.

8. Outstanding Customer Service. Please refer to strategy 11 below. 

9. Multi-purpose environmentally sound facilities. It is anticipated that Superbuild funding will provide resources to upgrade the Geology laboratories.

10. Fiscal accountability/diversity in revenue sources. The Geology Technician Program contributes 35% to overhead. Once the number of students in the Technologist Program increases it will also be able to provide similar contributions to overhead. Faculty and staff will continue to support relationships with industry that provide access to equipment that the college could not otherwise afford. In addition, faculty are developing a Canadian Foundation of Innovation proposal that if successful will provide access to equipment that the college cannot afford.

11. Flexible, Specialized and Caring Staff. Excellence in academic delivery is supported through professional development of faculty and redesign of academic delivery.

2. Outline the relationship of this program to community economic development.

In general, the Frost Campus provides more than $40 million per year in economic benefit to the City of Kawartha Lakes. Based on the number of students in the two Geology Programs $3.2 million in economic benefit is directly associated with the programs. This is provided through salaries and economic activity of campus employees and our students. 

In addition the program contributes through field camp activities to geologic studies conducted by the City of Kawartha Lakes (the former Victoria County). For more details, see Part D, Question 6.

3. How does this program compare with similar programs offered by competitors (provide relevant available data)?

Geotechnical Engineering Technology. Research conducted during Summer 2001, revealed that the Geotechnical Technology Program offered by Sir Sandford Fleming College is unique in the Ontario College System. Students graduating from the program are trained specifically to enter the geotechnical industry, an industry whose main focus is on soil/rock engineering site investigations and groundwater studies (environmental site assessment).

Many colleges offer Civil Engineering Technician/Technology Programs that include elements of our Geotechnical Technology Program. However the focus of these programs is quite broad, relating to the engineering principles involved in a wide spectrum of disciplines within the construction industry (sewage, structural steel, highway design, construction management, fluid mechanics, design in concrete, etc.). These programs are lacking content in the Science of Geology, Geology and Engineering, and Geological Materials Science. The uniqueness of the training received by students graduating from our program creates high demand for their services within the geotechnical industry.

Geological Technician. Many colleges within the system offer Geological or Civil Engineering Technician Programs, but these are either directed towards the mining or civil engineering industries. For example, two colleges well-known for their Geology programs, Northern College’s Haileybury School of Mines and Cambrian College, focus on the extraction of resources; whereas, the Geological Technician Program offered at Sir Sandford Fleming College focuses on exploration for resources and urban oriented geology. Fleming’s program is unique in that the training offered is applicable to both the mining and geotechnical industries, with an emphasis on the application of field skills to geotechnical investigations. 

4. Comment on the organizational structure and human resources currently available for this program.

The Geology Program is co-ordinated by a member of the faculty. There are six full time professors teaching in the program who are supported by at least six individuals from other programs and contract faculty from industry. This program has, in relation to other programs, a high number of faculty with professional credentials. The program is also supported by a full time technologist.

5. Provide any evidence of alumni contact and support for this program.

Alumni often serve on the advisory committee and donate time, equipment and sites in several courses – including field camps.

Faculty maintain frequent contact (through phone and e-mail) with alumni working in the field. Alumni are supportive of the Geology Programs, recognizing that the learning acquired at Fleming provided them with a strong foundation for employment. When they became aware that the programs were suffering from reduced enrolment, many sent testimonials and letters of support for the programs. 

Nearly thirty e-mail messages from alumni have been received to date, many from recent graduates (the past five years), but some from graduates as far back as the 1970s. All report a wide range of excellent employment opportunities…”There is a shortage of qualified geo grads in the industry”…”The U.S. market needs SSFC grads. There’s no other program like it.” Many lavish praise for the program…”I now hire SSFC students to work for me.  They are reliable, diligent, observant and hard working”…“I really can’t imagine myself being further ahead with another program and have no regrets about the education I received from you guys”…”The structure of the Geology Program has a good balance of high educational content, with enough real life exposure”…”All project managers have been very pleased by the work done by the [Fleming] Geology graduates.”

(Copies of alumni correspondence can be accessed from Brian Gerry, Geology Professor.) 

6. Are there any other non program-specific factors impacting on this program? ie college services, policies, infrastructure etc.

There is insufficient time for course development, semester evaluation, and maintenance. Also, professional development opportunities rarely coincide with teaching schedules, and the scheduling is so rigid that making up for time lost due to professional development activities is very difficult.

With respect to program specific software, hardware is outdated and IT will not support software used by small groups.

7. Is there any additional information? ie qualifiers, rationale or further explanation necessary for the program review team to put the results of the general qualitative indicators into context.

No.

Part F Perceptions of the Program by Program Key Stakeholders

1. What are the overall strengths and weaknesses of the program?

Faculty/Staff

· The Geology Programs are offered by highly competent faculty with a varied background of training in the Earth Sciences sector including Geotechnical Engineering, Mineral Exploration, Mining, Marketing and Equipment Development, Mapping and Site Development – and over 100 years of combined teaching experience.

· While emphasizing strong fundamentals in communications, mathematics, chemistry and physics and providing a range of practical Geology subjects, faculty manage to maintain a good, friendly, positive learning environment with students. This reflects our strength.

· Faculty agree that a main weakness is the limited “hands-on” learning lab space and quality – industrial standard – equipment for training. The continued support of our industrial partners is essential for the latter.

· The available space for delivery remains a weakness.

Advisory Committee 

The joint Geological Technician and Geotechnical Engineering Technology Programs Advisory Committee, sponsor the efforts of the College to promote and deliver Applied Geology education to prepare students for careers in geotechnical and geo-environmental work places. The strengths identified by the committee include 

· the willingness of the program(s) to modify curriculum at industry suggestions and therefore tailor training to industry expectations. 

· the uniqueness of the curriculum as the technician/technologist programs at SSFC are the only point of delivery of engineering and environmental perspective that have a very strong component of the science of Geology (in North America). This is extremely attractive to the industry as field personnel who know earth materials are rare and valuable. 

· efforts to develop applied research projects are applauded and the committee indicated that support and interest would flow toward successful bids for that sort of activity. 

· industry involvement in the delivery of curriculum was very desirable and could be expanded, particularly with respect to highlighting workplace roles and issues for students. 

· positioning students with enough academic strength to achieve status (with two years of experience) as a Certified Geotechnical Engineering Technologist meets the long-term career needs of the students. 

The committee identified areas requiring initiatives to further strengthen the programs

· introduce technical skill sets that are used on environmental sites that are being rehabilitated.

· continue to encourage either internal delivery of Calculus or promote distance education in Calculus to Geotechnical Engineering Technology students to further prepare them for later career moves and studies. 

(See Appendix V for Advisory Committee Meeting Minutes.)

2.
What is envisioned with regard to the potential of this program?

Sample Job Titles. Geophysical Technician, Geophysical Engineering Technologist, Geotechnical Field Technologist, Geotechnical Technician, Laboratory Technician, Mineral Technologist, Quality Control Technician, Soils Consultant, Geotechnical Engineering Technician.

Sample Employers. Agra Earth & Environmental, Calgary, AB; Cominco Exploration, Vancouver BC; Golder Associates, Whitby, ON; Jaques Whitford & Associates St. John, NB; Lafarge, Brechin, ON; Trow Consulting Engineers, Sudbury, ON. 

Industry Perspective. It is clear from the letters of support received to date that industry holds these programs in very high regard and believes their potential to be very good.  

According to Steven Keenan, Managing Associate for Golder Associates, an international company with thousands of employees, a company which has hired dozens of Geology graduates over the years in both Canada and the United States, “The program is unique to North America [and] the quality of graduates is superior.”…”If the Sir Sandford Fleming College decides to discontinue this program there will be a further shortage of quality technical staff in our industry and Sir Sandford Fleming College will lose an opportunity to continue providing a unique program that has served it’s target industries well since its inception.”

John Scaife, General Manager of multiVIEW, a company with offices in both Canada and the United States, writes that his company “value[s] the academic accomplishments of the SSFC Geology and geophysics students graduating from SSFC. We do not look elsewhere for young, eager and well-schooled graduates – only SSFC….because they are knowledgeable and have the necessary academic and functional background to hit the ground running in our industry.”

(See Appendix IV, Letters of Support for complete text.)

Advisory Committee Perspective. According to the joint Geology and Geotechnical Programs Advisory Committee, the potential for these programs is very good, as “graduates of the Technology Program are premier candidates for employment as technologists in their industries and needed for succession planning and industry adaptation to new techniques and tools.” Furthermore, the committee offered the following specific observations concerning the potential for graduates:

· There is a critical shortfall of skilled graduates in this province; SSFC has a unique program and a marketplace ready to absorb the graduates.

· The theoretical and practical training of this unique program is ideally suited to the consulting engineering industry.

· There is a strong need for graduates of this program to support the current increase in Earth Science projects, groundwater and soil testing, assessment and management.

· There is clear international demand for the graduates, evidenced by graduate hiring in the past several years, and international contracts dealt with by Canadian firms.

· The Walkerton disaster has sponsored intense activity in drilling, site evaluation, water supply technology and education. The program is ideally suited to prepare persons to deal with the regulatory changes coming.

· Certified Engineering Technologist (CET) preparation is very important; the program uniquely does provide the academic requirements and skills to help promote a person through the professional registration process.

(See Appendix V, Advisory Committee Minutes.)

3.
After considering the Tier Two data collected, what are the suggested recommendations with respect to the future of this program?

	Activity
	Responsibility
	Timeframe

	Applications and Enrolment

1. Assess the effectiveness of the significant investment in promotion of SENRS in the past year. and where appropriate continue and/or expand. 

2. Evaluate the effectiveness of the new Common First Semester Earth Sciences course with respect to impact on enrolment in Semester Two of the Geology Program.

3. Pilot the bridge semester for Resources Drilling and Blasting Technician graduates to enter the Geotechnical Engineering Technologist Fifth Semester.
	SEM/

SENRS

Geology

Faculty/LRC

Geology

Faculty
	Ongoing

Spring 2002

Spring/

Summer 2002

	Student Satisfaction with Learning and Teachers

4. Review faculty professional development plans and  integrate activities that focus on technical skills and skills that support learning.

5. Review summer teaching workloads in relation to their impact on curriculum and faculty renewal and to the recently distributed CAAT survey of "Non-contact Activities of Fulltime Faculty" (Sylvia Barnard, VPA, Humber).

6. Conduct a facilitated student focus group to assess student satisfaction with the new Common First Semester Earth Sciences course.

7. Conduct formal and informal focus groups with students in both programs on an annual basis in the middle of each semester to assess student satisfaction with curriculum and delivery methods.
	Geology Faculty/HOD/BILD

ALT/ELT

Co-ordinator/

Geology Faculty/LRC

Co-ordinator/

Geology Faculty/LRC
	April 2002

Implement-ation Fall 2002
Spring 2002

Spring 2002

Ongoing

	Graduate Satisfaction/Employer Satisfaction

8. Maintain a Program Advisory Committee comprised of alumni and employers and regularly schedule meetings to conduct ongoing review of curriculum and delivery.

9. Review curriculum and delivery methods in relation to annual KPI surveys.

10. Conduct surveys of alumni to establish effectiveness of teaching and relevance of curriculum.

11. Conduct further review of program curriculum by continuing program mapping activities.
	Geology Faculty/Co-ordinator/ATL

Geology Faculty/Co-ordinator

Geology Faculty/Co-ordinator

FDR/

Co-ordinator/

Geology Faculty/BILD
	Twice per year/Spring and Fall

Ongoing

Spring-Summer 2002 then yearly

Fall 2002

Winter 2003

	Facilities

12. Renovate the core Geology laboratories to support innovative teaching and learning, as well as significantly improve the learning environment using SuperBuild or FRG funding.


	Plant and Property/

Superbuild Steering Committee/

FRG
	Planning Spring-Summer 2002-Renovation 2003

	Equipment

13. Maintain relationships with industry that supply equipment.

14.Develop a research proposal (possibly Canadian Foundation of Innovation or Ministry of the Environment) to help provide related facilities and equipment.
	Geology Faculty

Geology Faculty / Applied Research Committee
	Ongoing

Summer 2002

	Employment

15. Continue to improve both the overall and related employment rates for all SENRS graduates through a number of overall and program specific initiatives.

16. Raise student profile at Canadian Geotechnical Conference through display of student projects and presentations by students.

17. Re-establish a Fleming presence at the Prospectors and Developers Association Conference (PDAC).

18. Undertake initiatives to invite more industry guest lecturers, showcase student projects at an open house and facilitate student placements activities.
	All SENRS faculty/

Career and Employment Services

Geology Faculty/Co-ordinator

Geology Faculty/Co-ordinator

Geology Faculty/Co-ordinator
	Ongoing

Fall 2002

March 2003

Fall 2002


Appendix I

Trends in Applications and Registration

Appendix II

Graduate Placement Trends

Appendix III

Student and Employer Satisfaction Survey Results
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Appendix IV

Letters of Support
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March 20, 2002

Sir Sandford Fleming College

Box 8000
Lindsay, Ontario
- K9V 5E6

Attention: Terry Exworth, P. Eng.
Coordinator, Geology Program

RE: GEOTECHNICAL ENGINEERING TECHNOLOGY PROGRAM
SIR SANDFORD FLEMING COLLEGE
LINDSAY, ONTARIO

Dear Terry,

During the advisory committee meeting of February 15, 2002, the committee were made aware of
the upcoming Tier Il Review of the Geotechnical Program at Sir Sandford Fleming College. The
committee was shocked to learn that there was a possibility of this program, and its graduates, not
being available to the companies/agencies represented on the committee.

We all agreed that the program is a resource our industry does not want to lose and as such this
letter 1s provided as a show of support for the Geotechnical Engineering Technology Program at

the Frost Campus of Sir Sandford Fleming College in Lindsay.

As you are aware, Golder Associates Ltd. has been a strong supporter of the Geotechnical
Program at Sir Sandford Fleming College since it’s inception. Our support has included
scholarships, equipment, materials and teaching support.

Since 1980, Golder Associates Ltd. has provided the “Golder” Award to the student in the second
year program with the highest standing in Geotechniques, returning to 3™ year. The award
originally consisted of 50 percent of the 3™ year tuition and now provides 100 percent.

30
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Golder Associates has had a representation on the Advisory Committee since the mid 1980°s and
have also provided staff to aid in teaching whether during field camp, mdividual lectures or for
complete courses. In addition, we have provided equipment loans, when required, to ensurce the

students are using current technology. P

Golder Associates has chosen to support this program over the years because of two main factors:

1) The program is unique in North America;

2) The quality of the graduate 1s superior

As an international Geotechnical/Environmental consulting company with over 2800 staff
worldwide, Golder Associates has hired staff from a wide variety of educational backgrounds. Sir
Sandford Fleming College 1s the only school we have found that provides Geotechnical training
at the technician/technologist level.

Over the years Golder Associates has hired dozens of Sir Sandford Fleming graduates in both
Canada and the United States. We have always been impressed with the quality of the graduates
and for that reason Lindsay is the first stop when recruiting technical staff for both Canada and
the United States. Golder Associates is an entirely employee owned company. When we hire
staff we are looking for long term employees who we want to be owners of the company 1n the
future. Sir Sandford Fleming College provides these people.

The relationship between Sir Sandford Fleming College and Golder Associates Ltd. has existed
for over 20 years. It has always been a reciprocal relationship benefiting both parties. If Sir

Sandford Fleming College decides to discontinue this program there will be a further shortage of
quality technical staff in our industry and Sir Sandford Fleming College will lose an opportunity
to continue providing a unique program that has served it’s target industries well since its
inception.

Golder Associates
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We trust this letter adequately describes our on going support of the Geotechnical Engineering
Technology Program at Sir Sandford Fleming College. If you would like to discuss any point

further, pleasc do not hesitate to contact our office.

Yours truly,

GOLDER ASSOCIATES LTD.
S

Steven D. Keenan, CET

Managing Associate

SDK/l:sid
C:\ConfidentialAdministration\Sir Sandford Fleming College\LLET 2002'03'20 Geotechnical Engineering Technolgy Program.doc
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School of Environmental and Natural Resource Sciences

Sir Sandford Fleming College

Box 8000,

Lindsay, ON

K9V 5EG6

Dear Jim,

| am writing this letter in support of the Geology program at Sir Sandford
Fleming College. As a graduate of the geotechnical engineering technologist
program (1994) | have quickly moved through the ranks of the environmental
field largely in part to the "hands on” training received at Fleming. Upon my first
iInterview in the summer on 1994 | noticed myself distanced from other
applicants due to the technical report produced during my third year, my
experience obtained through interaction with the drilling program and my
understanding field and sampling techniques.

At Frontline Environmental Management Inc. where | have been employed for
the past seven years we currently have three Fleming grads all from the
geotech third year program (out of a staff of nine). During my employment we
have had other Fleming grads that have been employed with us but have
moved to other employers.

A Fleming geotech grad is seen in our industry as a valuable addition to any
team, through their strong technical skills and knowledge in and around the field
and it's equipment.

In this ever expanding field encompassed by the word “environmental” there is
a definite need for employees that can be immersed into the daily workings of
the environmental field without the apprehension that they will be able to handle
the duties assigned to them.

Throughout the industry Fleming geotech grads are respected for their skill set,
knowledge and capabilities.

Yours truly,

John Goodwin
Frontline Environmental Management Inc.
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March 25, 2002

Dr. James Madder

Academic Team Leader
School of Environmental and Natural Resource Sciences

Sir Sandford Fleming College
Box 8000
Lindsay, Ontario NOG 1EOQ

Subject: Geology Programs at Sir Sandford Fleming College

Dear Dr. Madder:

I am writing n support of the geological programs at Sir Sandford Fleming College.

From my own experience, I am aware of the value of these programs. Since graduating
from the geology program at SSFC in 1977, I have specialized in hydrogeology and related
environmental earth sciences, mainly in consulting practice, but also for a short time in public
service as the general manager of a conservation authority. SSFC’s geology program prepared
me for my first job after graduation, as well as for summer-term jobs during the program. 1 find
now, as a partner m a small hydrogeological consulting firm, that I still draw on the range of
geological training provided by SSFC.

While employed by consulting firms, I had the opportunity of hiring and supervising
several other SSFC geology graduates. We consistently found that these graduates came
equipped with a good basic skill-set that enabled us to assign them almost immediately to diverse
types of projects. In particular, the training at SSFC provided them with good, practical field
geological skills that often gave them an advantage over university graduates in undertaking field

assignments.

Most of the SSFC geology graduates I know have continued in geology-related careers in
the public and private sectors. Some have built on their SSFC education with university degrees
or specialized technical traming. Some have formed their own companies. In my view, in all
these cases the SSFC geology program was the start of their subsequent successes.

One of the unique features of SSFC’s geology program is the exposure to other disciplines
at the Lindsay campus, such as the drilling and forestry programs. This exposure adds value to
the geology graduate’s training, and better equips her/him to function knowledgeably in the
mcreasingly iterdisciplinary scope of environmental investigations.
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In the fields of hydrogeology and environmental geology, there is a need for skilled
geological technicians and technologists. There has been a recent surge of activity in these fields
m Ontario, particularly relating to the security and protection of groundwater resources. In my
view, the graduates of SSFC’s geological programs are well-equipped to meet this need.

I am pleased to have this opportunity to offer my views on the program. Please contact
me if you have any questions.

Yours truly,

/
-

Ross Duncan, CET
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March 26, 2002 GLL 22000

Mr. Jim Madder

Sir Sandford Fleming College
Frost Campus

200 Albert St. S., Box 8000
Lindsay, Ontario

K9V 5EG

Dear Mr. Madder:

Re:  Letter of Support for Geology Pro andford Fleming College, Frost

Campus

Further to our discussions at the Advisory Committee held on February 15, 2002, I am
pleased to be involved as a member of the Geotechnical Engineering Technology Program
Advisory Committee and look forward to my continmued involvement.

As a technologist graduate from the Geology program in 1983, I was very fortunate to
learn the basic fundamentals regarding geotechnical and environmental studies. The
program allowed me to take on a position with the Ministry of Natural Resources (MNR)
working in their lands and mines, planning and pits and quarries departments. After
working with the MNR for two years, I obtained a position with Gartner Lee Limited a
very successful environmental consulting firm located in Markham, Ontano. I am still
employed with this company. My successes are directly attributed my academic teachings

at Frost Campus.

The peology prdgram offers well-balanced courses to better prepare students during the
changing economic times. At Gartner Lee Limited, while we have hired second. year
graduates, we concentrate on the third year students as their matunity levels are for the
most part higher and their academic background is much more rounded than the graduates
from the second year program.

We strongly support the third year program and have five Sir Sandford Fleming graduates
working for us on a2 full ime basis. We believe this trend will continue as our business is
growing. Gartner Leec Limited views how important the third year program 1s and wll
continue to support the college by providing technical support to the college through
lectures and providing people to help train students during their “field school”. Gartner
Lee Limited recognizes the achievements of the third year graduates, by awarding the
third year graduate with the Gartner Lee Limited Exemplary Performance Award on a
yearly basis. |
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We endorse the new initiatives set forward by the faculty at the college and feel that the students who
graduate from the new program will be better suited for our needs and requirements.

Should you have any questions regarding the above, please feel free to contact myself at 905-477-
8400, ext. 236.

Yours very truly,
GARTNER LEE LIMITED

) SRR SN

Shawn R. Bonneville, C.E.T.
- Geological Engineering Technologist
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March 26, 2002

Sir Sandford Fleming College
Frost Campus

200 Albert Street

Lindsay, ON K9V 4KS

Attention: Ms. Bev Wiseman

Re: Letter of Support
For Geological Program

Dear Ms. Wiseman:

Geo-Logic Inc. is pleased to provide this letter in Support of the geological program at Sir
Sandford Fleming College. Geo-Logic Inc has Supported the Advisory Committee for a number

Geo-Logic Inc. has a number of Sir Sandford College graduates both past and present working
for our company including one of the partners of our firm.

Yours very truly,

Geo-Logic Inc.
GEOTECHNICAL ENGINEERS

AND HYDRAGERS o TS

icllveen, P Eng.
Engineer

NCM/ka
Fax: 705-878-931 2
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Sir Sandford Fleming College
Albert Street South

P.O. Box 8000

Lindsay, ON K9V 5E6

Attention: Mr. Jim Madder, Acedemic Team Leader
School of Environmental and Natural Resource Sciences

Re: Future of Geology Programs at SSFC
Dear Mr. Madder,

It is with mixed emotions that I write this letter. It has come to my attention that the future
of the Geology program(s) is uncertain due to decreased enrollment as a whole at the college. Being
a former graduate of the program and an active person in the consulting industry I am to say the least
concerned.

I graduated from the Geoscience Environmental Technology program in 1994. It was the
time leading up to and after graduation that I realized not only how valuable the program was but
I was also pleasantly surprised to gain an appreciation for the respect that other professionals in both
industry and government have for this program.

Should you have any questions regarding the above please contact the undersigned.
Yours truly,

Burnside Environmental

Dwayne Graff
Hydrogeological Tehcnologist

Encl.
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Send reply to:  
<pdalley@scintrexltd.com>

From:           
"Paul Dalley" <pdalley@scintrexltd.com>

To:             
<psiegel@flemingc.on.ca>

Copies to:      
"'Grant Bashford'" <GBASHFOR@flemingc.on.ca>

Subject:        
Support for Geology Program

Date sent:      
Mon, 21 Jan 2002 16:51:10 -0500

Dear Ms. Seigel,

For several years now, Scintrex has been supporting the Geology Program at

Sir Sanford Fleming College by providing access to equipment for field

schools as well as for regular instruction during the school year. Each

year either myself, or our Staff Geophysicist Richard Lachapelle, has

attended the Field Camp for third year students in order to provide the

students with training on the latest in Geophysical equipment and methods.

We provide a variety of equipment ( typically Magnetometers, Gravity

Meters, Magnetic Susceptibility Meters) so that the students may gain some

experience with equipment that they may be required to operate upon

entering the workforce. The equipment which was provided last year would

have rented for approximately $600.00 per day plus the instructor at

$700.00 per day. A three day program would cost $3,900.00 which we

provided at no charge.

We also usually attend a one day training session in January at the

college to demonstrate our line of Borehole equipment and give the

students some practical training on Borehole logging. Approximate cost for

this training program would be $350.00 per day for the equipment and

$700.00 per day for the instructor.

We also have a standing agreement with Grant that he can borrow any of the

equipment that we currently have available in our rental pool at no charge

to the college as well as any other material or access to information that

the college requires, if possible. We normally would charge $25-$300 per

day for our equipment depending on the model/ type of equipment. As an

example, to rent a CG-3 Gravity meter, the cost would be $200 base fee

plus $275.00 per day.

We hope that the support that we offer is beneficial to the students in

the Geology program as well as to Sir Sanford Fleming College. If you have

any questions, please feel free to contact me at your convenience.

Best Regards,

Paul Dalley

Customer Service Manager

Scintrex Earth Science Instrumentation

_________________________________________________________

222 Snidercroft Road

Concord, Ontario, Canada

L4K 1B5

Tel: (905) 669-2280 Ext. 311

Fax: (905) 669-9899

Email: pdalley@scintrexltd.com

From:           
"John Scaife" <js@multiview.ca>

To:             
<Pseigel@flemingc.on.ca>

Copies to:      
"Grant Bashford" <gbashfor@flemingc.on.ca>

Subject:        
Tier Two Review

Date sent:      
Wed, 6 Mar 2002 11:28:35 -0500

Dear Patty:

I am providing this information to you as a rather tardy follow-up to

Grant Bashford's request in mid-January regarding the Tier Two Review.

As suggested by Grant, multiVIEW is very happy to play a role in assisting

the education of geological and geophysical students at SSFC.  We

routinely provide crew and equipment to assist with their field camp in

September since we look at this as an investment in the future of the

industry and 

the future of our company.  If SSFC wished to contract us to provide this

type of service for the week, we would be charging roughly $15K for our

efforts.

Since our inception in 1988, we have hired approximately 20 SSFC graduates

because they are knowledgable and have the necessary acedemic and

functional background to hit the ground running in our industry.  

Presently, our business staff is 27 full-time persons, of which 7 (26%)

are SSFC 

graduates.  Tammy Jinkerson of SSFC (placement office?) has arranged a day

of interviews with 2002 SSFC graduates on March 21, 2002.  We intend on

filling our 6 available positions from the SSFC candidates we review that

day, exclusively, we are not interviewing at any other schools.

I hope that this note demonstrates to you that our firm, indeed our

industry, value the acedemic accomplishments of the SSFC Geology and

geophysics students graduating from SSFC.  We do not look elsewhere for

young, talented, eager and well schooled graduates - only to SSFC.  We are

hiring from 

SSFC again this year.

If you have any questions or comments, please feel to reply or call.

Regards,

John Scaife

General Manager

multiVIEW

1091 Brevik Place

Mississauga, Ontario

L4W 3R7

tel:  905-629-8959

fax: 905-629-7379

From:           
"Phil Romeril" <promeril1@cogeco.ca>

To:             
<jmadder@flemingc.on.ca>

Subject:        
Support for SSFC Geology Program

Date sent:      
Wed, 20 Mar 2002 10:34:45 -0500

Dear Jim;

The SSFC geology program graduates are needed and they are being

employed by our company.  At present, we have three full-time field

technicians and two of the three are graduates from the SSFC geology

program. The geology program produces earth science graduates with a

good foundation of knowledge in geology, geochemistry, geotechniques,

geophysics, hydrology and geo-environmental methods (field and

laboratory).  You should be proud of your program and your graduates. The

need for graduates from your program will continue for the foreseeable

future.   As long as human development continues to impact the soil,

surface water, groundwater and air, there will be a need for the well

trained earth science technicians from the SSFC geology program.

Phil Romeril, P.Eng.

Senior Project Manager

O'Connor Associates Environmental Inc.

PS  I am very impressed with the numerous measures undertaken recently by

the geology program staff to spread the word about the diverse and

exciting career options that are available in the earth sciences. Those

geology staff initiated actions include: revamping the common semester

geology program; forging new relationships with the Resource Drilling and

Blasting program at SSFC; maintaining the highest quality of the field

school training; and working jointly with centres of excellence in the

earth science like the University of Waterloo.  Keep up the good work.

Privilege and Confidentiality Notice

The information in this e-mail is intended for the named recipients

only. It may contain privileged and confidential information.  If you have

received this e-mail in error, any use, copying or dissemination of its

contents is prohibited.  Please notify the sender immediately and delete

the message.  Your co-operation is appreciated.  Thank you.

Appendix V

Advisory Committee Minutes of Meetings

Sir Sandford Fleming College

Geotechnical Engineering Technology Program

Advisory Committee Meeting

Feb. 15, 2002, 9:00AM to 2:20PM

Frost Campus, Lindsay

Committee Members Present





Shawn Bonneville
Groundwater Specialist, Gartner Lee Ltd.

Nigel Cowey

Marine Engineer, Canada Public Works

John Goodwin
Groundwater Technologist

Dwayne Graff
Groundwater and Environmental Technologist, R.J.Burnside and Associates, Ltd.

Steve Keenan
Manager, Golder Consulting Engineers, Whitby, Ontario

Nyles McIllveen
Geotechnical specialist, 

Phil Romeril
Geotechnical and Geo-Environmental specialist, O’Conner and Assoc.

Brian Schuyler
Groundwater Technologist, Gartner Lee Ltd.

Steve Senior

Aggregate and soils specialist, MTO

Faculty and Staff Present:

Grant Bashford

Terry Exworth

Brian Gerry

Jim Madder

Steve Watts

Bev Wiseman

Ashok Shah

Welcome and Introductions - Terry Exworth

Tier Two Program Review - Jim Madder

Jim Madder addressed the meeting by phone, giving an overview of the "Tier Two" process of program review, noting that both the two-year technician program and the single year technology offering were under review. The group was asked for specific recommendations and criticism that would strengthen and support the College’s offerings in these programs and initiatives to focus program delivery.

A general discussion ensued. Some of the members present had attended the last committee meeting in June 2001. The mix of members present illustrated, as in the summer meeting, time demands on different areas of the relevant industries. The geo-environmental, geotechnical sectors were best represented by the group. (The summer meeting was largely geophysical, software and to a lesser extent the former industrial grouping).

Geotechnical Engineering / Minerals Engineering

The support for engineering and environmental curriculum in Applied Geology was equally apparent in the summer and the current committee meetings. It was clearly articulated in both that students are more employable and provide more flexibility in terms of assigned tasks if they complete the two-year program, followed by a year of technology training. Geotechnical Technology training affords transferability into most Applied Geology careers, good preparation for later education and a proven route to personal professional registration in Canada as a Certified Engineering Technologist.

As the College had directed the Geology faculty to suspend the Geotechnical Program in favour of the Minerals Engineering Program in the late spring of 2001, even though the market for geo-environmental and geotechnical graduates was good, the faculty delivered a blended technology program in the context of Minerals Engineering Technology for the 2001-2002 program year. However, interest from the 34 persons who have applied for 3rd year registration in the technology program for the 2002-2003 academic year is in the geotechnical workplace; the job market of the workplace is under supplied with entry level workers, and the College has always claimed a unique niche in North American technical education with that Geotechnical Engineering Technology Program. Initial (pre advisory committee consultation) with industry in the post Walkerton disaster revealed the industry was strongly supportive of maintaining a three year stream of education to produce more of the historically successful Geotechnical Engineering Technologists.

Program initiatives were reviewed based on the following areas:  blending curriculum for the benefit of current graduates,  rapid and complete overhaul of the program to meet delivery constraints imposed by the College upon the Common First Semester Geology course (with unqualified success in achieving student interest and positive outcomes) and efforts to quantify industry support for the program to satisfy College requests. The committee agreed that estimates of industrial contributions in terms of net worth were undervalued or overly conservative as presented by a five year review for the Tier Two assessment, accomplished by B. Gerry.

Upon reviewing the historical context of recent academic decisions by the College and subsequently by the Faculty and reviewing the course offering and sequencing of the 2000 to 2001 Geotechnical Engineering Technology Program the following motion was made:

Motion 

By Steve Keenan, seconded by Phil Romeril, recorded by J.Cyr on behalf of the College

That the committee strongly endorses the re-instalment of the Geotechnical Engineering Technology Program as described in the College Calendar. The re-instalment of the program reflects over 20 years of industry support.

The motion carried unanimously.

The committee wished the College to understand the graduates of the technology program are premier candidates for employment as technologists in their industries (echoing the sentiments of the Summer attendees.) and are needed for succession planning and company adaptation to new techniques and tools.

The committee members jointly crafted the following statement:

Statement of Support

The committee is excited that the staff has taken historically strong offers of industry support and continues to use innovative ways to stimulate interest in earth sciences to increase the numbers of quality graduates from the Geology programs. We look forward to supporting similar initiatives in the future.

 The committee offered the following focused statements of support

· The Geotechnical Program graduates clearly impact on the growth and sustainability of the industry

· There is a critical shortfall of skilled graduates in this province; SSFC has a unique program and a marketplace ready to absorb the graduates

· The theoretical and practical training of this unique program is ideally suited to the consulting engineering industry

· There is a strong need for graduates of this program to support the current increase in earth science projects, groundwater and soil testing, assessment and management.

· Graduates are known to have a broad range of applicable skills

· There will be greater need for this type of professional geo-technologist in earth sciences in the future

· There is clear international demand for the graduates, evidenced by graduate hiring in the past several years, and international contracts dealt with by Canadian firms

· A technologist with drilling and technical reporting skills in this field is unique

· The graduates are more valuable than university applicants in entry-level positions.

Walkerton disaster has sponsored intense activity in drilling, site evaluation, water supply technology and education, the industry needs trained persons, the program is ideally suited to prepare persons to deal with the regulatory changes coming.

CET preparation is very important; the program uniquely does provide the academic requirements and skills to help promote a person through the professional registration process.

Technical report writing is stressed in the program. Industrially this is a very important skill – Research Methods is an important course to prepare a person for project work and report writing in the style of the industrial 

The enrollment in the programs was presented by T. Exworth and B. Gerry. Student enrolment as a percent of the 1st year intake (actual intake percent) has increased 15% and 2nd choice interest in the program has increased by over 200%. Third year enrollment applications for Fall 2002 has increased by 100% to 34 students. The committee applauded the interest by students in these fields.

Motion

By John Goodwin, seconded by Brian Schuyler 

The advisory committee endorses the effective effort of the Geology faculty to present training in a 1st semester Geology course in a manner that engages more prospective graduates in the Geology programs.

Passed unanimously

Resources Drilling to Geotechnical Engineering
T. Exworth detailed an initiative to stream Resources Drilling Program graduates (2-year program)  with strong academic standing and high self-motivation into the Geotechnical Engineering Technology Program. 

Some concerns were addressed about the candidates having sufficient geological training to have success in the Technology Program.  Academic planning was reviewed, and concerns were satisfied.  Committee members were pleased with the prospect of graduates possessing both Geology and drilling skills.

Motion 

By Dwayne Graff, seconded by N. McIlveen 

Following a presentation by Geology faculty and a thorough discussion, the committee endorses the fast tracking of Resources Drilling  Program graduates into the fifth semester of the Geology Program. It was felt that the plan would not compromise the integrity or the equality of the graduates. 

Passed unanimously

Research Site - University of Waterloo  - B. Gerry

The University of Waterloo, several other universities, and one College - (SSFC, with B. Gerry named in the Waterloo proposal) are prepared to produce 5 research and training sites to learn more about ground water conditions, protection and contaminant behavior.

The consortium of institutions via U. of Waterloo application recently received over 6 million dollars of funding to study different aspects of groundwater contam. /research, it is thought this will be matched by O.T.I funding (historically this has been normal). Upon consolidating the funding the partners in the project will evolve responsibilities and details related to the sites.

Dr. J. Cherry has been instrumental in connecting the College to the proposed projects. He is a premier ground water specialist in North America and with worldwide recognition.

Niles McIlveen indicated the College should be made aware that the Geology programs are being recognized by one of the premier hydrogeological training institutions in the world (the University of Waterloo) by virtue of the invitation to participate in cutting edge research. He suggested Dr. John Cherry might be invited to make a presentation to the Board of Governors or Management of the College in that respect.

Well Seal Integrity - CFI research

B. Gerry initiated a short discussion to assess an idea concerning SSFC application for CFI research funding concerning well seal integrity, 

The committee was quite interested in and discussed issues of well installation regulations, technology related to this and the need for information (research), It was also voiced that current environmental awareness and concern about well water should drive some research funding through the MOE. The program should follow up with investigations and a proposal through that mode. 

Lunch

Dr. Jim Madder joined the meeting in person at the Lunch break.

Dr. Madder and the industry members engaged in discussion concerning the deliberations of the morning and further to those covered the following points:

One of the premier institutions in ground water research is partnered with us in a current research proposal; there are others that Geotechnical Program could develop partnership with (MOE) with some focused effort.

Industry Support

Dr. Madder queried whether funds were available from the industry to contribute to the Geology programs.

The committee response was that companies contribute significant amounts of time, trainers (teachers) and materials to the programs now (for the benefit of students and faculty) and willingly acquire the graduates.

Key sources of external funding are believed to be the Provincial government through the MOE. N. McIlveen believes Walkerton disaster has opened opportunities. The MOE has very limited expertise and is not geared to do research to develop new practices and regulations concerning water supplies.

Further to that, the following suggestions/considerations:

· large corporations like GM or GE have significant site issues that might need research or re-mediation. These corporations may not be aware of the resources at SSFC (personnel, students, technical resources)  Possible future link for financial support could be investigated.

· Proper well abandonment needs to occur, perhaps well technology equipment manufactures or geophysical equipment manufactures would support research that would lead to acceptable (by regulation) technology (tools).

· study session should be run with input from faculty and industry to identify how to use the College’s existing resources with outside clients.

· Who are the players? Materials research? Concrete labs?

· Use part of the back yard for materials testing. (Ex. Geosynthetics testing in trial road construction)

· CFI funding be applied for re, well seal technology 

· Conservation authorities now have individual funding “Foundations”; perhaps they are good for direct or in kind financial support with respect to their needs (ex. Erosion controls). 

If these sorts of initiatives are set up the committee felt the industry would follow with support. We need the college to come to industry. If we present an organized front industry will offer support. Industry can help. 

Motion 

 By Niles McIlveen seconded by Dwayne Graff 

Partnership with the U of W is the appropriate way to proceed and committee support and  encourage  any further initiatives of this type.

Passed unanimously

Tier Two Program Review 

Dr. Madder presented a detailed overview of the Tier-Two Review process.

A number of suggestions were made by the committee members to improve student perception of the workplace, remuneration and potential to advance as a technologist. Some suggestions would impact on future direction of curriculum and some would influence promotional material (as the College Calendar).

· Canvas alumni to determine their employment history.  Take into account longer-term views.

· Place less emphasis on a high rate of pay, or a wide diversity of duties at the start of employment. However overtime and self-motivation change the personal and work place dynamic.

· Care should be taken not play up the higher end success of a few students who land “plum” jobs immediately after graduation, but should better illustrate the starting positions. Students are not aware that “dues” have to be paid to learn a company's requirements and client needs.

Other suggestions:

· Use more industry presentations in the program to impart real workplace conditions and experiences more frequently.

· Continue to be flexible in curriculum development, rapid adjustments can occur in the focus of parts of the geotechnical industry

· Internally and externally run informal audits on student and graduate opinions of their experiences.

· Sustain industry participation in camp activities.

· Get semester six talk to semester four students. Maybe involve them in projects with 4th semester students.

· Change the salary expectations in the calendar. get OACETT Logo on it as should be 

The question by Dr. Madder: If students were willing to travel in Canada would they get jobs? Yes.

Internationally? Yes.

This is a profession that will exist indefinitely. The skill set will evolve but the engineering and environmental companies (geotechnical) will be consistently growing and provide employment opportunities.

New Curriculum

It was suggested that new curriculum initiatives might focus on the following:

· Brown field site re-development.

· Site re-mediation technology; site monitoring during remediation, operations on site rehabilitation (electrical, pumps, controllers, logging equipment)   This aspect of site work should be included in 3rd year curriculum.

ASA Meeting
Get a person or two for PDRC to be held March 27, 2002, at Brealey.

The ASA meeting would occur 2 weeks thereafter. Either Steve Keenan, Chairman of the Committee or Nyles McIlveen will attend the meeting with T. Exworth in support of the program and to respond to questions.

Adjournment

Dr. Madder thanked the members for their sincere and helpful comments and well focused resolutions supporting the Geology programs.

Adjournment at 2:20 p.m.

Appendix VI

Student Focus Groups

Geotechnical Engineering Technologist Student Focus Group – Monday, February 11, - Room 101A

Geology Technician Student Focus Group – Friday, February 15, 2002 – Room 101A

Program Review Tier Two Action Plan

Student Satisfaction with Teachers

Introduction

Purpose: To provide information and feedback to teachers in your program about your learning experience to date.

Process: Teachers have been involved in formulating the questions and will receive a summary of your feedback, No one, neither individual teachers or students, will be identified by name.

Tier Two Review (from Provincial KPI Questions)

Q
15
Teachers knowledge of their subjects.

How knowledgeable would you say your teachers are about their subjects (very knowledgeable, knowledgeable, somewhat knowledgeable, shows gaps in knowledge, don’t know)?

What gives you this impression?

Q
16
Teachers are up-to-date and current in their field.

Would you say that your teachers are up-to-date and current in their fields?

Why or why not?

Q
17
Teachers presentation of the subject material.

How is subject material presented to you?

Does this meet your needs?

How well do you feel that you understand the material as it is presented (thoroughly, most of it, enough to get by, not well enough, not at all)?

How do you learn best? What motivates you to learn? How can your teachers help to motivate your ability to learn?

What ideas or suggestions, if any, would you make to your teachers so that the presentation of subject material will meet your learning needs?

Q
18
Helpfulness of teachers outside class.

What does helpfulness outside of class mean to you?

Do you seek your teachers outside of class?

How often and for what reasons?

Is this easy to do?

How do you find out your teachers’ office hours, phone number, e-mail address?

What is the best way for you to get in touch with your teachers?

If you were to leave a phone message for a teacher, what would be your expectation of how long it should take a teacher to get back to you?

What suggestions would you make, if any, to your teachers regarding your need and ability to get help outside of class?

Q
20
Quality of classroom learning activities.

Help me to understand what "quality” means when it comes to classroom learning activities?

Overall, how would you rate the quality of the classroom learning activities (excellent, good, poor)? Why do you say this?

What ideas or suggestions, if any, do you have for improvement?

Geotechnical engineering technologist focus group data

Monday, February 11. 2002, Room 101A

Facilitator: Brooke Moore, Counsellor

Attended by approximately 17 students 

Q 15
Teachers knowledge of their subjects.
· How knowledgeable would you say your teachers are about their subjects (very knowledgeable, knowledgeable, somewhat knowledgeable, shows gaps in knowledge, don’t know)?

· overall, instructors are very knowledgeable about their subjects, they just lack the knowledge of how to “teach”.

· There often seems to be a lack of organization and preparedness for classes

· Some courses have not changed for 6-7 years – instructors need to change their material etc.

· What gives you this impression?

· the fact that some instructors do not know how to “teach” is evident when they give assignments. They hand them out and students do not know what to do – they are very unclear. Instructors need to explain in terms that the students can understand.

Q 16
Teachers are up-to-date and current in their field.
· Would you say that your teachers are up-to-date and current in their fields?

· Tests and course outlines need to be changed more frequently to reflect the constant changes of methods and technology in the field.

· There is no link between Fleming and mineral exploration industry (i.e., Geotech)

· Lack of up-to-date equipment

· Why or why not?

· Probably unable to afford new technology because of lack of funding.

Q 17
Teachers presentation of the subject material.
· How is subject material presented to you?

· This varies – lectures/labs. Some instructors are informal while others use PowerPoint or overheads

· The consensus is that the material is often presented in an unclear manner – difficult to understand. It lacks step-by-step instructions.

· Does this meet your needs?

· Not always. 

· They often feel “talked at”.

· Often times they are busily taking notes and are unable to actively listen. It would be great if there were handouts or notes on the web, which they could download before class, take to class and then be able to “listen”.

· How well do you feel that you understand the material as it is presented (thoroughly, most of it, enough to get by, not well enough, not at all)?

· It varies. It ranges from thoroughly to not at all.

· Some lectures seem to be a jumble.

· How do you learn best? 

· clear instructions

· orderly lectures/labs

· review of what was taught

· clear – simple – if you can make a concept simpler to understand, do it.

· Have notes in front of you so you can listen and add to as necessary

· Mock quizzes

· What motivates you to learn?

· graduation

· possibility of a job

· understanding of the subject material

· interest – if the instructor’s keep their interest

· How can your teachers help to motivate your ability to learn?

· need to be accessible *** open door policy*** - some instructors do not have that – don’t hide in your office and lock the door

· make yourselves available

· What ideas or suggestions, if any, would you make to your teachers so that the presentation of subject material will meet your learning needs?

· make sure instructors and their material are organized

· have some structure – be consistent all the time

· in some cases, slow down so students can understand

· ***more examples and explanations***

Q 18
Helpfulness of teachers outside class

· What does helpfulness outside of class mean to you?

· being available for questions after and outside of class

· being in your office when students don’t have classes scheduled

· hire another T.A. for 3rd year if you can’t be around.

· Do you seek your teachers outside of class?

· yes

· with the exception of 1 student, all had sought instructors outside of class.

· How often and for what reason?

· some students have tried on a daily basis because they did not understand something.

· Most students need clarification and help with questions

· Some students want to discuss career issues

· Is this easy to do?

- mostly impossible (see earlier comments)

· How do you find out your teachers’ office hours, phone number, e-mail address?

· course outline

· intranet

· posting of hours

· What is the best way for you to get in touch with your teachers?

· track them down

· wait until class time

· try their office

· If you were to leave a phone message for a teacher, what would be your expectation of how long it should take a teacher to get back to you?

· Answers ranged from next day to 2-3 days.

· What suggestions would you make, if any, to your teachers regarding your need and ability to get help outside of class?

· have longer office hours

· be on campus more often

· hire a technician to help if nobody else is going to be around

· do not lock the door and turn off the lights when you are in your office

Q 20
Quality of classroom learning activities.

· Help me to understand what “quality” means when it comes to classroom learning activities?

· all students said that “quality” means that it is relevant to the field.

· Also, it is a quality learning activity of they know what they are doing – they receive ample direction so they can carry it out properly.

· Overall, how would you rate the quality of the classroom learning activities (excellent, good, poor)?       Why do you say this?

· they were rated “good”

· they said that they were relevant which was a real plus.

· They just wanted more explanation

· The structural assignments were great but were not explained very well.

· What ideas or suggestions, if any, do you have for improvement?

· more explanation

· they suggested that an instructor do a lesson plan and see if the department head would understand it or learn from it – if they can’t then they as students surely could not.

· A lot of frustration with lack of explanation and direction

ADDITIONAL SUGGESTIONS/COMMENTS

· More direction

· Increased organization

· Open the lab for 3rd years

· If instructors are too busy, maybe have a T.A.

· Put a computer at this end of the hall. Students do not feel welcome in GIS and when they have their rocks and minerals ID for example, they need to be by a computer – they can’t carry the rocks down to the lab at the other end.

· Have more print credits from the get go. Add more to 3rd year. If you want, add it into the tuition up front. Many students ran out by October and then it is too difficult to come up with the money mid-semester.

· Proper notice of trips – post the exact departure and return dates – make it clear.

· More supplies – HCL please

· Someone to clean up the labs – or make sure students are told to make sure they are to clean up their spaces (the technician is not responsible for cleaning). Students often get to the labs are they are filthy.

· Make use the of equipment we have (i.e., electron microscope – attached to Rm. 121) – use it or get rid of it. The space could be used better if you are not going to use the equipment.

· Get rid of obsolete equipment – there would then be more room (there are cupboards in one of the rooms labelled “Obsolete equipment”.

· Have co-op placements – exposure to the field

· More networking (i.e., Durham sciences – has a whole semester to focus on jobs and resumes)

· Have a list of past students (graduates) that students can contact. I.e., if a 3rd year student wants to contact someone re: advice about jobs, problems with understanding etc., they have past students who are willing to be contacted . Some students said that they would be willing to have new students call them when they are finished.

Geology Technician Focus Group Data

Friday, February 15. 2002, Room 101A

Facilitator: Judith MacLellan, Learning Support Services

Attended by approximately 10 GL students 

Q 15
Teachers knowledge of their subjects.
· How knowledgeable would you say your teachers are about their subjects (very knowledgeable, knowledgeable, somewhat knowledgeable, shows gaps in knowledge, don’t know)?

- overall teachers are very knowledgeable
· What gives you this impression?

· they share their experiences

· good reputations with Geology companies

· able to answer most questions

Q 16
Teachers are up-to-date and current in their field.
· Would you say that your teachers are up-to-date and current in their fields?

- yes

· Why or why not?

- Geology company feedback

- students learning current material

Q 17
Teachers presentation of the subject material.
· How is subject material presented to you?

· good

· field trips, theory, projects

· Does this meet your needs?

- most of the time

· How well do you feel that you understand the material as it is presented (thoroughly, most of it, enough to get by, not well enough, not at all)?

- enough to get by

· How do you learn best? 

· hands-on

· labs

· field trips

· faculty interactions

· What motivates you to learn?

· Job placements and monies associated with jobs in Geology

· Travel

· Lot of opportunities associated with Geology

· How can your teachers help to motivate your ability to learn?

· Share their own experiences

· Organise job fairs with Geology companies

· What ideas or suggestions, if any, would you make to your teachers so that the presentation of subject material will meet your learning needs?

· be approachable

· slow down with amount of material presented

· put notes on internet

Q 18
Helpfulness of teachers outside class

- 

· What does helpfulness outside of class mean to you?

· be approachable and predictable

· have consistent office hours

· don’t make students feel stupid when they approach you with questions

· Do you seek your teachers outside of class?

Yes

· How often and for what reason?

· 2 – 3 times per week

· depends on course and teacher

· Is this easy to do?

- with most faculty except one ( he is rude and unpredictable- makes you feel stupid for asking question)

· How do you find out your teachers’ office hours, phone number, e-mail address?

· Documented on course outlines, placed outside office door and posted on the Web

· What is the best way for you to get in touch with your teachers?

- Telephone
· If you were to leave a phone message for a teacher, what would be your expectation of how long it should take a teacher to get back to you?

· One day

· What suggestions would you make, if any, to your teachers regarding your need and ability to get help outside of class?

· Be approachable and consistent with your mood

· Don’t get angry with students making them feel stupid when they ask a question

Q 20
Quality of classroom learning activities.

· Help me to understand what “quality” means when it comes to classroom learning activities?

· Learning skills and theory that transfers into the work environment

· Have “learning climate’ in classroom i.e. warm, comfortable chairs etc..

· Overall, how would you rate the quality of the classroom learning activities (excellent, good, poor)?       Why do you say this?

· .good to excellent

· generally satisfied with program

· What ideas or suggestions, if any, do you have for improvement?

1. Environmental Issues should be pertinent to Geology students.

2. Clear instructions for projects – put notes on Web.

3. Discontinue Access and expand Excel

4. Get Office 2000 software for computer courses.

5. More up-to-date equipment.

6. More field trips.

7. Make site investigation and field skill course longer.

8. Balance workload between 3rd and 4th semester.

9. More comfortable classrooms.

Appendix VII

Industry Contributions to the Program

Industry Contributions to the Geology Programs:

Prepared by: Brian Gerry, Professor Geology Programs

(During the most recent 5 year period, developing the average contribution for the 5 year period)

Special Items that are emerging for 2002

1. The University of Waterloo Earth Science Program in conjunction with researchers from several institutions including (B. Gerry as representing the of the SSFC Geology Program and the SSFC Drilling Programs) received CFI funding for more than six million dollars for ground water research. The Geology Program will be involved with the design, monitoring and subsequent training using sites about Ontario set to solve critical ground water problems. This is a multi-year project which we will have participation in. Value will occur in recognition for the program and the College. Value may emerge in funding locally for participation in research or project development with the lead researchers. The College drilling Program has already been approached to potentially help develop site test holes.


(Value, as with the value of the Microprobe, is speculative)

2. Potential Field Camp Site, Fall 2002, B. Gerry phoned by graduate on behalf of a large environmental firm, Conestoga Rovers Ltd., Jan. 2002. The firm will be involved in installing instruments, mapping and monitoring an environmental site. It was suggested 3rd year students could participate in site work and laboratory work. The cost of the fieldwork, exposure to professionals working on the site and liaison work with the firm by the students would approximate a co-op education effort at very little expense; transportation and equipment maintenance for the College.


Value: about $8000 projected for 2002 from this potential camp

Past and ongoing industry contributions

3. Past Field Camp activities for the Geotechnical Program have cost $3000 to $4000 per year because they have been done to gain information for the County of Victoria. The County paid for $4000 worth of instrumentation, and subsidized the drilling which would be normal program expenses. The County also provided the students with educational experiences through county personnel, resources and site access. During the past 5 years these contributions have provided about $12,000 worth of value to the Geotechnical third year program, provided a client for the students to focus on and kept activities local and relevant.

4. Access and guidance to 2nd year Field Camp sites:

In 2001, Fall

         A.  mine site Madoc          $200 contribution

         B.  diamond drilling site access and knowledge sharing     $200 contribution

exploration geologist or geophysicist, 5 days of site work and training donated: $2000, plus vehicle donated   $200

                       total for year  $2600

                       in preceding 4 years industry input was closer to $1000 per

                       year, via industry training on sites

                       total for 5 years  6600

5. All Field Camps, third year

        A.  equipment donations (geophysical) $1500/year

technical support personnel and trainers from industry

                                                   $800

                        total  with respect to third year camps for 5 years: $11,500

6. Drill core and specialized soil material donated for use by Geological survey or geotechnical companies, $500 over 5 years.

7. Industry personnel involved in normal course delivery

         A.  annual course presented by industry $7000

         B.  annual presentations in courses taught by industry $4000

         C.  annual presentations to common semester students $1200

        during a five year period about $61,000

8. on site day long field training activities by industry, outside of field periods

         Third year, 10 days per year (including mines tour)

         Second year, 4 days per year

Generally involve 2 to 5 professionals, site access, site transportation, handouts and state of the art instrumentation etc. on significant engineering, mining or environmental sites.

                           $1000 per day minimum

                              $10,000 per year

                        $50,000 over five years

9. Equipment donations, apart from geophysical equipment

          A.  soil samples, rock samples, geosynthetics, cements   $200 per year

                     (these are necessary to provide the students with a well

                          rounded exposure to materials)

                                $1000 min. over 5 years

          B.  computer software,   $500 per year

                       Total over 5 years    $5000

          C.  microprobes, (tens of thousands of dollar value)

lapidary equipment  $1000

rock and mineral sets  $12,000?

10.  Advisory committee commitments,   16 members, 3 days per year

       250 per person per day 1.5 meetings per year

                     18,000 per year

                      90,000 for five years

11.  PD for Faculty

Industry linkages on site visits personalized for Faculty via contacts, at least 4 days per year,   $250 per day

                    $1000 per year

                     $5000 over five years

PD, set up work, instrumentation, software from Geological Survey of Canada regarding magnetic monitoring facility,

            Training and PD for Faculty  $500 per year

             Hardware provided                $5000

             Software provided (written)   $5000

             Annual updates, PD visits for Faculty and students $500 per year

             $15,000 over 5 years

Total:

	Item
	Estimated Contribution

	1.  Geotech Field Camp projected for Fall 2002
	$8000

	2.   Past geotech Field Camps
	$12000

	3.   Past 3rd year Field Camps (both)
	$6600

	4.   Past 2nd year Field Camps
	$11500

	5.   Drill core etc.
	$500

	6.   Industry participation in course delivery
	$61000

	7.   Industry participation, other than field camps, in field activities
	$50,000

	8.   Equipment donations apart from geophysical*
	$20,000+

	9.   Advisory committee member commitments
	$90,000

	10.   Industry personalized PD
	$5,000

	11.  GSC earth observatory
	$15,000


*see notes from Grant Bashford, Geophysics Professor for more detail on state of the art field instrumentation.

Total in the above chart:   $279,600 over 5 years  or  

$56,000 per year support from industry to the program

Appendix VIII

Comparison of Fleming’s Geology Curriculum with American

Geological Institute Curriculum Survey

Contrast of SSFC Geology Programs Content

                 and a Curriculum Survey of 

     548 U.S. Geoscience Programs Released Fall 2001
Prepared by: Brian Gerry, Professor, Geology Programs

In November 2001 survey results were released by Lake Superior State University in “Geotimes” magazine and more completely via the internet.

The survey was intended to define the current normal geological emphasis of earth science programs in the United States. The survey was conducted by the American Geological Institute. It is the most current evaluation of what is being done in North America and the direction of curriculum development as it may influence program decisions at Sir Sandford Fleming College. Some of the data of the survey is presented herein with contrasting proportions of curriculum and aspects of curriculum development happening in SSFC geological programs. A general and supportable conclusion of the analysis is that SSFC Geology presents a current and transferable education in earth science with emphasis that matches current societal needs and supports a high level of analytical skill/problem solving. SSFC Geology curriculum contains normally expected educational experiences in this science and extends the science by application into the most current advances in geotechnical problem solving.

Some of the data of the survey is presented herein. The presentation contrasts the responses of as few as 22, to as many as 258 respondents that concern appropriate studies in earth sciences. A :match up “ where possible is presented drawn form the current curriculum in place in the SSFC geological programs. A general and supportable conclusion of the analysis is that SSFC Geology presents a current and transferable education in earth science with emphasis that matches current societal needs. The curriculum well supports a high level of analytical skill and problem solving. Stated needs for status as a Professional Technologist according the Ontario provincial certifying body, OACETT. SSFC Geology curriculum clearly contains normally expected educational experiences in this science with direct application of knowledge to current advances in geotechnical problem solving.

548 institutions were surveyed to provide a broadly based and statistically significant survey of geological education at years 1 to 4 at the college or university level. The survey results reported the most important areas of scientific study as identified by hundreds of professionals responding, covering all the areas of research and applied earth science training. A broad examination of the survey finding is extracted and shown as follows with a contrast provided of the two and following third year of curriculum leading to a technology diploma at Sir Sandford Fleming College in Geotechnical Engineering Technology.

The reader should appreciate that identification of most significant fields of learning are expressed by the large survey as most predominant areas of study that arose from querying professionals in mining, civil, environmental, geotechincal, laboratory, geophysical and chemical and industrial programs of education.

Item 1: physical/introductory Geology students should be able to do or know:

	Topic, ranked in order of importance of all earth science topics from most to least important
	Relative response rate from those surveyed:
	SSFC weighting, approximate emphasis in 2 plus 1 year program flow (about 79% of the Curriculum)

	Rock and Mineral ID
	100
	220hr.        16%

	Earth science systems
	100
	140 hr.         10% 

	Scientific Literacy
	83
	160 hr.         11.5%

	Geology and Society
	69
	90                 6.5%

	Plate Tectonics, the earth’s interior
	50
	90                  6.5%

	Geological History
	50
	40                   3%

	Field and Laboratory Skills
	42
	305                22%

	Public Policy and news
	42
	105                7.6%


The field and laboratory emphasis flows from advisory committee direction, applied nature of the College focus and the need to provide significant laboratory and field support to analytical skill training.

Item 2: recommended Core Geology subjects

	Topic, ranked in order of importance of all earth science topics from most to least important
	Relative response rate from those surveyed:
	SSFC weighting, approximate emphasis in 2 plus 1 year program flow

	Mineralogy
	100
	120 hrs           15%

	Petrology
	91
	

	Structural Geology
	89
	120                  15

	Stratigraphy
	75
	

	Historical Geology
	67
	10                      1

	Physical Geology
	65
	60                     7.5

	Field Geology
	48
	80                      10

	Paleontology
	43
	2

	Geomorphology
	42
	90                       11

	Geophysics
	36
	200                      25

	Geochemistry
	32
	125                      12.5

	Geohydrology
	15
	125                      12.5


Item 3: with respect to an individual topic, Structural Geology (called Rock Engineering at SSFC, and supported by several components in other courses)

	Topic, ranked in order of importance of all earth science topics from most to least important
	Relative response rate from those surveyed
	SSFC weighting with respect to this topic

	Interpret geological structure
	100
	15 hrs.            23%     

	Create and interpret geological maps
	75
	13                    20 

	Analysis of an outcrop
	68
	18                     28

	3d visualization including stereonets
	54
	4                       6

	Critical thinking skills
	48
	5                       8

	Plate tectonics, significance
	36
	3                        5

	Analyze kinetic theory
	28
	2                       3

	Stress and Mohr circle analsysis
	28
	5                       8


Item 4: Other Key survey findings

Physical and Introductory Geology students should have the following supporting subjects:

	Topic, ranked in order of importance of all earth science topics from most to least important
	Relative response rate from those surveyed
	SSFC weighting, approximate emphasis in 2 plus 1 year program flow (part of about 21% of the curriculum)

	Chemistry
	100
	150 hrs.           27

	Calculus
	100
	None*               

	Physics
	100
	90                    16

	Statistics
	24
	70                     13

	Biology
	27
	90                     16

	Thesis
	19
	90                     16

	Computer 
	29
	61                     11 


*calculus is introduced in a number of courses as an analytical tool. OACETT recommends this be done to ease the certification process and advocates a full blown calculus course. The College will not support the course delivery in spite of numerous pleas by Faculty.
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