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To whom it may concern:

The following report reflects consideration of data, student comment, and industrial input through to July 2009, as related to the success of the Fleming College Earth Resource Technician Program (ERT) to prepare workers for the industries in applied geology.

An objective of the College and the School of Environmental and Natural Resource Science  is to blend technical knowledge with a sensitivity for societal evolution in environmental thinking. The ERT program is the only program at Fleming College that prepares students thoroughly with geological, quantitative methods to accomplish field work mapping, evaluating and monitoring the earth’s resources.  Students are engaged by engineering, environmental science, hydro-geological and mining exploration, processing and engineering employers.  These graduates are educated to be uniquely positioned to influence earth resource industries from within concerning environmental practices, safety considerations and attention to human interests being affected by resource use.

Student application numbers have risen  in years 2006, 07, remained constant 2008,  and rose again  in 2009. Student applications for January 2010 are up from 2009.  This means 24 to 30 students are in each course grouping and, given the few core full time faculty involved with the program, that the program contributes significantly and adequately to the cost of the College’s overhead.  Though the program is small, it is stable, and students are sought after by the industries it serves.

This program report has been reviewed and edited by the program Faculty, supporting staff members and the program Advisory Committee through sub-committee participation.  A letter from the Chair of the Committee is appended

Accepting the report on behalf of the committee.

Note this report, data, and supporting information referred to in the following is available in a complete form through the College computer systems as the following path:

     Sys on’Fleming0’ (Y:)\Data\CLT\School of Environmental and Natural Resource Sciences\SENRS_SCHOOL_PROGRAMS\Earth Resources Technician
Brian Gerry, Co-ordinator, Earth Resource Technician Progam
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1.0 Industry Trends

Summary of Key Findings
1.1 Sectoral Standards and Industry Trends

Labor market reports, the number of current graduate and summer student job opportunities, and direct input from industry contacts to Faculty demonstrate a huge amount of employment opportunity exists in all areas of applied earth sciences.  The Earth Resource Technician Program curriculum services all the applied areas.   The evidence for this is the wide variety of jobs students acquire year after year.  

Examples of labor market reports are:

Canadian Mining Industry , Human Resources Council, Eco Canada, Environmental Labor Market Research, British Columbia Minister of State for Mining research, Service Canada, Canadian Construction Industry Forecast;  

These collectively forecast projected career opportunities in greater than 10’s of thousands in the mining, engineering, and environmental sectors.  In particular, for new persons in technical work in applied earth sciences in Canada, the growth in job market is greater than the expansion in technical careers, Canada wide. (see the Environmental Labor Market data appended to this document).   For example the projection, 2008 to 2010, jobs related to the ERT program is about 4700.   The projected jobs in the mining sector is about 10,000

In the same time frame.  The numbers of current employees entering retirement compound this human resource need. 

Recently. further information arose from the Confederation of Earth Sciences Fall 2008 report: “Human Resource Needs in Earth Sciences in Canada, CFES 2008-1, and in Ontario technical employment profile : 2006-2007 Graduate surveys.

This document Indicated that a 30% increase in workforce will be required in both the  mineral resource and engineering/environmental workforce within the next 5 years.  It illustrates  that persons have higher incomes graduating in a technical applied geology program than other employment groups in the provincial technical program cluster. (data is attached)

In January 2009 the ERT Program Advisory Committee met.  A broad cross-section of employers advised the college that engineering and environmental work is projected to be relatively strong and employment opportunities would be similar for the industry to 2008 in 2009.  Please see the February, 2009 Advisory Committee Minutes as appended, regarding their comments.  Further the committee indicated mineral exploration alone has experienced curtailed activity because of the economic down turn.  Clearly, the industries offering work are not experiencing simultaneous labor market restriction.  This is very different from the past several economic recessions.  All representatives where comfortable with requesting the College set up a co-operative education component in the program, where students would have to complete a paid work term.  Their outlook was that the industry could support this activity. Graduates were finding work in Spring 2009, though the industry reverted in April to more historical conservative hiring practices.

The Mining Sector, Human Resources Council, Government of Canada has pursued a telephone campaign, February 2009, to identify student numbers and to quantify the number of work placement, co-op or internship positions the mining industry should anticipate providing to support education; and keep a strong talent pool available to that industry.
Changes to regulations regarding environmental assessment in Ontario have caused many sites, that were felt to be “understood”,  to be re-evaluated.  The 

Incidence of environmental site investigation  is rising.
Based upon these observations and the 2009 Job Fair at the College, the local situation now ,Winter and Spring 2009, is that any gradates that interview well can set themselves up to select from several jobs.

Sectoral Changes:

The use of Geology in academic programming naming and in Industrial Naming has changed.    The program, on the advice of the Program Advisory Committee, changed the program name from Geological Technician to Earth Resource Technician in late 2007  to enhance interest in the programming at Fleming in applied geology.  This has worked , as evidenced by about a 30% increase in initial program applications.  Further the connective focus of the programming has been identified as “water”.  Earth resources are Atmosphere, Water, Soil and Bedrock.  Where resources is used as an all encompassing concept to include selection , planning and effectively and safely using landscape and the mineral, energy and groundwater resources in each environment.   Water has been recognized by the Faculty and Advisory group as the element that re-occurs and impacts curriculum in all aspects of applied earth sciences.  The workforce has also moved toward diligent appreciation of the effects of water in describing materials, their behavior and the need for appropriate environmental consequences, particularly with respect to water quality as people continue to use earth and its resources.  The program is appropriately focused on water, ground water, land use, soils use and exploration and assessment of water, soil and mineral resources.  These topics are supported by detailed discussions, seminars and practical assignments to cause the students to prepare for some business aspects of the workplace and the regulatory frameworks some of their tasks may fall under.  This mixture of topics is discussed annually with industry and modified as Faculty detect shortcomings or omissions that could detract from a graduate’s appeal by industry.  The tools used in the program have been standardized by  industry and change has been more concentrated in analytical software than field and laboratory equipment in recent years.  It is noteworthy that satellite imagery and analysis has been refined and has growing engineering and environmental uses.  Remote sensing content in the programming should be re-assessed.  Other areas touched upon by the curriculum are aspects of green energy and the rural impacts of energy development,  landfill activity, and other waste diversion impacts on the landscape.
It is noteworthy that professional organizations that certify under statute, certify individuals, not programs.   Consequently the program can prepare students for professional certification as a professional technician  by sustaining the quality and content of the program,  encouraging professional behavior and providing access to the pathways for certification and further education.  Students are informed about the Ontario Association of Engineering Technicians and Technologists and in longer time frames of professional development with advanced studies elsewhere,  a goal of registering as a professional geoscientist or engineer.   

The College deleted the third year of study of the programming several years ago and abandoned the proven pathway to position the student to accomplish technologist level professional certification.  The Program Advisory Committee discussed and advocated for a third year of study and posited it on ground water resource and engineering applications of earth sciences (2005 planning efforts).  Hence the program evolved to focus more upon engineering and environmental aspects of applied geology than upon the mineral resource industry.  At this juncture the advisory committee and Faculty seek to strengthen the two year program with a required co-operative education work term.  The current numbers of students will not support a third year of program delivery.
The current curriculum map is appended.  The realignment of some courses is noted and the relevance of the learning outcomes has been reviewed and updated.

1.2  Program Advisory Committee Feedback

The regional issues, lack of human resources to accomplish mineral exploration, ground water assessment, site assessment, environmental site management, construction inspection are evidenced by the human resource managers who are finding significant difficulty getting qualified or highly qualified technical staff for companies in Ontario. A good part of the pressure on the local job market is the activity in the energy and resource sectors in all other parts of Canada or in companies site in Canada that have global reach.

The irony that continues to be recognized by the Program Advisory Committee is: In spite of the clear need for larger graduate numbers and the excellent career paths available, the College, aside from alterations in curriculum within highly constrained budgets, as accomplished by Faculty, has been unable to move forward on expanding the program.   Many practical efforts have been made to attract students.  They have been marginally successful.  The program must be made more attractive.  This point opened the discussion of a paid of co-operative component being added to the program to enhance training, returning to focus on specific technical areas in detail, increasing field experience and so on.  The Industry representatives and the Faculty are in agreement that such an initiate should make program promotion easier and , with care, supplement technical content.

1.3 Industry Liaison

The ERT program has generally on an annual basis worked with a private or public client (as a municipality) to provide site assessment information for an environmental or industrial purpose.   It has also been this Faculty group that has maintained the Campus connection to the Ontario Association of Engineering Technicians and Technologists.    The program has explored with the Program Advisory Committee the best way to establish a Co-operative placement program with industry which permits reconfigured academic requirements and maximizes placement at normal pay rates.  Minutes and discussion points of the most recent meeting, winter 2009, are  appended.  Prior meeting minutes are available through the college network as referenced earlier.

The College is currently hiring new Faculty. Some will have direct impact on this program.  For example, an environmental chemist will be hired in Fall 2009.  This person should have impact upon a program  course as Sampling Protocols.  This rejuvenation is very important as the capacity of the program to inter-relate to the earth science industries has been hampered by the limited availability of  full time program related  faculty to address the plethora of developments in the earth sciences. The full time Faculty compliment has diminished from 7 to 2 during a 3 year period.  Those that remain are actively engaged in professional development, however there is a significant drop in that external activity.  .  One has been in industry for a year on a Sabbatical leave.  Another is immersed in industry training via a corporate invitation to experience environmental “ in house” technical training courses.  It is noteworthy that the selection is complex because one is confronted with abundant need to stay up to date in too many subject areas.  This has further limited the numbers of field trips, or other professional exchange opportunities that can occur.   These conditions will improve with Faculty renewal and further discussions about technical support.
Industry standards, referred to by the College are available in a comparable form, developed by the legally constituted organization of OACETT, the Ontario Association of Engineering Technicians and Technologist which demarcate some of the components of  training students should attain to accomplish eventual professional standing after graduation.  The Civil Engineering syllabus provides substantial guidance to the program Faculty and is drawn from extensive Industry input.  Other syllabi are used as reference having to do with applied science technology and environmental subjects.  There is not one criteria that fits the curriculum of the Earth Resource Technician Program.  Students have been certified in years after graduation in technician, technologist, applied science technician/technologist and other professional roles as professional geologist.
2.0 Curriculum Development and Framework

Summary of Key Findings

2.1 Curriculum Framework 

Key Performance Indicator surveys illustrate that the methodology used by geology Faculty generally provides appropriate education to students.  The is improvement to be made.  It is important to minimize variations in quality of delivery.  Some will be unavoidable given the range of teaching experience and professional experience between full time, part time and partial load professors.  This is probably influence the most by the availability of Faculty to the students and to each other.  Contract faculty compliment are disadvantaged by the lack of exposure they have to the students and the limited  program curriculum/supports.  See the section “Formal Measures of Student and Graduate Satisfaction”.

The Faculty’s approach is to teach the applications of theoretical concepts and to illustrate how skills/analysis learned are used in the relevant areas of applied geology employment.
2.2 Outcomes from Curriculum Renewal

See the 2007 detailed review of the Geological Technician Program  ( the cover page is appended and available as a PDF file as archived in the CLT area of the College and electronically using the path in the cover note)  to witness the status of curriculum renewal developments at that recent date.

All aspects of the mapping and Programming changes anticipated are not in the control of the ERT Faculty.

It is noteworthy that some  technical aspects of curriculum renewal cannot be implemented because of curriculum changes imposed upon the programming of ERT.  For example, generalizing the Environmental Field Skills course into a “Soils” course mandated by the College for several programs has removed several key employment skills from semester 2 and forced displacement of other curriculum in Semesters 3 and 4 to compensate with limited success. Other curriculum development has unfolded as planned, and further the program continues to adapt on a semester basis to meet unforeseen consequences of renewal.  One consequence of renewal with the collaboration of the Advisory Committee was to focus all the Curriculum to linkage with water.  This led to a Program name change. The new name attracted more attention.  See the Fall 2008 application statistics attached.   The focus of the program on ground water resources and water chemistry has advanced in tuning all program core courses.  The knowledge and practice of field skills has been enhanced by external short courses and seminars for interested students.  Again the measure of success is the employability of the graduates and their feed back.  A number of recent emails from student are appended that reflect the relevance of the curriculum.

Further detailed information is in the 2002 Tier Two Program Review document (as held on the network as referenced earlier)
2.3 Curriculum Map

The objective of mapping was to tabulate vocational outcomes for review.   This was done with direct and widespread industry input.  The course outcomes notionally match the vocational outcomes.  A review of the map, Spring 2008, has led to very minor tuning.  A copy of the new (2009) map is appended in XL spreadsheet format.  

2.4 Curriculum Sequencing

The ERT courses are structured to move from technician level, building the tool kit, training with fundamental theoretical learning toward, in semesters 3 and 4, capacity to provide critical analysis.   The success of the sequence is illustrated by the direct  of semester 3 students entry (in some cases university graduates)who find the curriculum relevant, cohesive and challenging.  The shortfall in technical content of the learning sequence is the first semester offerings.  This is very apparent where students switch into ERT or take a dual diploma route into it.   Indeed, the flow though ERT students lack some basic geological vocabulary after semesters 1 and 2 compared to earlier years.  It is felt a variety of conditions have degraded some of the opportunity in semesters 1 and 2 to “grow” the student’s knowledge as far as it could otherwise be.

2.5 Delivery Mode

The geology/ERT program has over 30 years of history with 1 year modular deliver, 2 and 3 year conventional delivery, 1 to 2 field camps per year and distance education delivery.  (the distance education Geology course became a model for other technical course delivery at the College). In addition, work placements were accomplished in the program for several years.

Please see the 2008 program review document on file for details about program/course delivery now.  The College suspended the distance education earth science course a number of years ago.  There is currently no web based delivery of any ERT curriculum.

All conventional lab, lecture, project, field camp methodologies are used in the current two year program.  The Faculty react and adapt to give students the most field/lab experience possible  given the budgets, materials and training tools available.  Where ever possible industry personnel provide equipment and training.  In the past year this included geophysical instrumentation training, unique access for extensive site investigation training on a brown field site,  engineering inspection training,  and so on.

The rational for training methods selected is to teach and then confirm students have met program outcomes (and thereby many industry expectations) that can range from specific capacity to perform skills to general awareness of technology, demonstrated capacity to criticize technical findings of others, and ability to communicate effectively. 

Program delivery has been enhanced by some capital equipment acquisition, for example a new seismic survey device and by equipment sharing with the Water Well certification programming at the College.   Further the college computer network and hardware have been improved and have heightened reliability.

The program is moving toward a co-operative work term as a required component of the two year program.

2.6 Evaluation Methods

All courses have assessments that are not weighted to a particular part of the semester.  There is a good mix of assignment/project types and almost all require individual products upon submission.   The nature of submissions is very much like the nature of communicated technical findings in the earth science industries.  The program contributed to a School wide process of evaluating the degree to which students are asked to produce written submissions for marks.  This was a thorough examination of core courses outlines by the Faculty to compile what the students are asked to write about, the formatting of the submissions and whether submissions were marked for language/editing as well as technical content.

3.0 Student and Graduate Satisfaction

Summary of Key Findings

3.1 Formal Measures of Student and / or Graduate Satisfaction

The production and analysis  of detailed student surveys that relate to the quality of their experience is mandated by the Province.  The College provides some tabulations and comparisons using the Province wide, College wide and program specific data.  Individual courses are not detailed in the data set. The KPI data offer some forecasting information to the Faculty and may identify extreme weaknesses in program delivery.

General comments concerning the 2008 Key Performance Indicatory survey noting Fleming’s position in the College system are provided below, through part of an email to Faculty by the President of the College , Tony Tilly dated early April 2009:

Here are a few highlights to note: 

Student satisfaction rates at Fleming rose to 81.3 per cent this year,

up from 80 per cent in 2008. This is three per cent above the system

average and the fourth highest satisfaction rate in the province.

Graduate satisfaction rates have dropped from last year, falling from

83.2 per cent in 2008 to 80 per cent this year. This places Fleming

below the system average of 82.7 per cent.  (the “system here refers to the College System,  B.Gerry)

Employer satisfaction with Fleming graduates improved again this year,

increasing to 94 per cent in 2009, up from 93.1 per cent in 2008. This

places Fleming above the system average of 93.3 per cent.

Flemings graduate employment rate declined from 90.2 per cent in 2008

to 87.9 per cent this year. This places Fleming one per cent below the

system average.  (in pertinent(related) employment to the students’ studies, B.Gerry)
The 2008 Earth Resource Technical Program KPI  data is appended.  Included is some comparison with technical programming at other colleges which are believed to have a similar technical “weighting”.
In assessing this information one should note that response scores should be linked to a statistically reasonable number of respondents.  This sample number may be satisfactory or not from year to year or question to question.  Further, appreciate that timetable, facilities, and budget influence the satisfaction and teaching outcomes.  The diminished number of full time Faculty that in recent years may also be a factor in survey responses.

With respect to program improvement, here are some emerging thoughts from some students:

Increase the relevance of semester 1 to later programming

Increase the field work

Be more specific in assignments

Don’t permit construction on facilities to occur during exams

Support any software that comes with textbooks on the College computer network( this is an issue of user rights and the nature of the software for the College; in most cases the institution has been able to respond favorably to expedite software use. 

Teach the limitations to environmental and natural resource legislation and the structure provide more opportunities for students to suggest change

Increase the rigor of semester 1.

Increase time available for teaching and learning some of the course subject matter

Increase the length of time used on field trips

Issues that flow from surveys and concerns such as those above are:

1. Fewer full time faculty translates to fewer field trips and less collaboration between faculty among  subjects;  Faculty are cross teaching courses to multiple programs and adapting to program differences.
2.  The College is missing opportunities to fully engage the students in detailed learning in several subject areas.  IE the semesters vary in the rigor of learning quite substantially (semester 1 verses other semesters, for example)

3. The range of student expectation and interests is more variable with the advent of dual diploma students and others entering at various start dates

It is note worthy that the factors that would most evidence the student satisfaction are teachers and the “learning experience” .  The most significant item is the “learning experience”.  There is clearly room for the College and in particular the Faculty to improve the learning experience for the students.  Many of the items in this review, including those that are noted as  “deferred” in the action plan could improve the “learning experience”.  Strategies to improve the program and specific classes are discussed each time Faculty meet and are implemented when full time Faculty are responsible for course delivery.  Discussions are ongoing to enhance technical support for Faculty.  An example would be to engage technologists more in field activities. 

One can use the Cambrian College Mining Technician program (2007 Ontario Provincial KPI data) as a comparator to the ERT Program.  This is an imperfect match but about the best available.  In comparison, the ERT program is better in student satisfaction ratings, the same in graduate satisfaction and significantly ahead in graduation rates.  In this technical programming The Fleming College ERT programming appeared to be somewhat better received(however , the same statistical caveats pointed out above apply in these assumptions).  In contrast with other College offerings at Fleming or elsewhere the program is slightly below average or at average conditions for most question responses.  It should be noted that the ERT program is providing fairly technical subject matter that bridges a science, geology, with multiple earth science industries and their regulations.  Consequently students personally grow and move beyond the technician approach and into the analytical skills of technologists in the abbreviated period of 3 semesters of education.  The program is challenging and for some students being academically challenged has a negative connotation.

3.2 Other Measures of Student and Graduate Satisfaction
Spring 2009 all students spoken to by Faculty are either accepted to additional College or University programs as they had hoped, deciding on one or more job offers, already accepted as a new hire or , in a few cases just beginning a job search.  It appears to the Program Coordinator that there are plenty of introductory jobs available for the graduates.

4.0  Employment

Summary of Key Findings

4.1 Employment Outlook

The detailed examination of the program in 2007 , discussions with graduating students and the consistent key performance indicator statistics have revealed, during the past 4 years  (and this year) , that any student completing the program and wishing to work in earth sciences has had the opportunity to do so.

The attached ,unsolicited. student emails substantiate the advisory committee’s opinion that the students are prepared in the fundamentals of the applied science they seek to work in. Further the acceptance of students from the program into University studies in geology with advanced standing supports the student preparedness intellectually and in terms of problem solving capacity gained 

from the Earth Resource Technician Program.

The current Ontario earth sciences employers are hiring in a manner similar to 6 or 7 years ago. The managers are being conservative. They are waiting to be overly busy before hiring. For example one student was hired on a “part time basis” by one engineering firm on to be hired away with full time work by another firm a week later.   The anecdotal evidence is that the governmental infrastructure funding has had little impact on geotechnical, geo-environmental, hydrogeological or mining associated workplaces yet.  However, prior to funding announcements it was clear that the technical workload would be very similar to last year.  Faculty attendance to the annual Prospector's and Developer's Conference provided a prognosis of a short downturn in that aspect of geological work for entry level positions.  Geophysical exploration is the closest link of the program to the mineral industry and work opportunities were arising in April in geophysics.

There is continual improvement to environmental regulation and hence environmental protection as time passes.  This development is noteworthy both in developed and developing countries.  Therefore, new technical problem solving is arising in a variety of  topics like groundwater well head protection,  groundwater flow in fractured bedrock and stabilization  and vegetation of mine tailings.  Examples of these developing workplace opportunities follow:

a.    New mineral resource areas are being identified in deposits that are huge and new in the sense that exploration has not previously targeted these geological settings.  This has generated more exploration and is a predictor of a new set of engineering and environmental challenges,  as these earth resources

are accessed and in the aftermath,  as the earth is turned to another use or naturalized.

b.    Directional drilling, geothermal energy, hydroelectricity systems involving deep tunnels linked to “windpower” systems, and ever more selective sand gravel and quarried aggregates are all integrated with requirements for

more detailed environmental assessments and new protocols to minimize earth surface and habitat impact.

c.   Ground water monitoring, and source protection
These examples illustrate the students’ careers will incorporate considered planning and action to get technical work done with consequent minimal detrimental impact of the urban or more natural environments.  They will enjoy the broad exposure they have had in science, engineering, and environmental consciousness at Fleming.
4.2 Other Graduate Destinations

About 20% of the graduates continue academic studies.  Past graduates of Fleming have attained Master degrees and several have or are in process of attaining Doctorates in Geology or associated sciences.

The college is in conversation with Acadia University to expand transfer of credit beyond the Earth Resource Technician  Program/Acadia Geology program,  to  the Acadia environmental  programs.  Currently ERT students can get up to two years of university credit from Acadia if their marks are up

 to the benchmark set by the university on a year by year basis.  In 2009 two students are accepted  to follow this path in the Fall.  Others are following dual diploma streams at Fleming; studying environmental technology and geology, ore drilling and geology for examples. In addition the program curriculum is also being reviewed by the University of Western Ontario  with respect to formalizing transfer of credit.  The University is scrutinizing ERT program course outlines.

The model for a formal agreement is well in hand at Western.  It currently has linkage in environmental technology with Fanshawe College and this may serve as a model for a Fleming College pathway. It is hoped that Western's review process will move forward quickly as discussions with current students reveal interest in studies after Fleming at Western.

5.  Strategic Positioning

Summary of Key Findings

5.1a  College Alignment
The college is committed to high expectations of students, effective student/teacher interaction, pathways for education and career success,  and facilities improvement ; all to accomplish relevant applied learning.
The ERT program Faculty work to make this so.  It is also the ethical approach of Fleming to develop graduates with environmental awareness and a willingness to accept land stewardship responsibility. The Earth Resource Program has this a thread of discussion in many of the lectures and as a focus

of acitivity in some laboratory sessions and projects.

The Earth Resources Program fits well within the College's, and more particularly the School's  mission and plan. The core science of the program is geology, the study of the earth.  The program is focused on teaching skills to effectively map, measure, select materials and monitor the earth.  Philosophically 

and practically, all this work has to occur with an awareness of the environmental change wrought and with consideration of safety from a workers perspective and the public’s..  Consequently students are technically rather well rounded, and ethically thinking individuals by completion of the program.  Further their 

success feeds an undersupplied labor market.  Almost all proceed smoothly to develop careers once engaged in the workplace.  Further these students have consistently returned to the College to  teach new students (7 alumni were involved significantly in in-class activities with the current students). 

It is clear the support the program has enjoyed from the College is reciprocated by the students ,alumni and their industries.  This illustrates the program fit with the broader goal of a College education.

Based upon industrial alliances and a desire to grow the program to better address the workplace opportunities, the present external focus is development of a required co-operative education component for the program.  This has already prompted  a detailed review of the curriculum now and generated numerous ideas to add, subtract or modify content delivery.  A co-operative

work period fits with the College direction to be  more effective in accomplishing outcomes.

The program has consistently involved students in solving problems with external clients. Usually that has occurred during the field camp portion of the program.  In 2009 the program additionally worked with Unimin Mines to access strategies to stabilize and vegetate mine tailings. This involved the whole class in 4 projects that were integrated.  All research and experimentation were supplied to Unimin.  In turn the company hosted the class for a detailed mine tour, paid the 

transportation costs, and supplied materials for lab work.  This example of collaboration is  what typically occurs annually.  It illustrates how the students are prepared by the program  to move into a workplace setting.  This is consistent with the goals of the institution.

5.1b   School Alignment

The School of Environmental and Natural Resource Sciences is philosophically focused on environmental Stewardship with recognition that real change will occur in individual industries.  The change will be steady improvement in how earth resources are used, in part because of the school’s graduates.

Geology is a fundamental science which has to be understood at some level to make informed decisions about resource use and miss-use.  In a practical way the persons who map, measure and monitor our earth environments are trained in geology.   The detailed analysis concerning subsurface

conditions comes from students such as our ERT graduates.  There is a need for these professionals. Fleming has recognized and supported this programming well and should continue to help meet the need for human resource renewal in this demanding career path.   The school is also engaged in innovation in education to find new ways to help students meet industrial, provincial, 

professional, and internal program outcomes.   The ERT program has been engaged, as others ,  at Fleming in this process.  The ERT program has taken this priority further, verging on gaining provincial acceptance of a cooperative work term, and assessing the impact of such a development on learning outcomes.  The consequence may be a somewhat innovative scheduling and delivery model.
5.2 Competition or Other Similar Programs

The Earth Resource Program is unique the packaging of geological science and applied geology.  The common threads in most theoretical and skill training in this program are water and the capacity to integrate knowledge about rocks, minerals, soils, water, atmosphere and the bedrock.  The ancillary technical components are mathematics, statistics and chemistry (with a focus on water chemistry).    Water is the item of most recurring discussion.    The knowledge base developed in the curriculum concerning geology is substantial

 (see prior discussions about university acceptances).

The fore going discussion does not mean that significant parts of the curriculum are not available at other Colleges in Ontario and Canada.  For example the science of geology is present thoroughly at Cambrian College and the Northern Alberta Institute of Technology.  In these schools, however, the programs are positioned to emphasize differing employment pools.   The Fleming ERT

program is more oriented to Urban geo-engineering and environmental issues.  There is a substantial cross-over in career paths available because of the mix of the fundamental skills taught at Fleming.  This is apparent in particular with respect to geophysical and mineral occurrence skills. The ERT students can move into most discipline of the workplace that that require such knowledge as their curriculum poses problems that illustrate application learning

in the broadest context.  In contrast Cambrian College has focused on mining , underground  mining and mineral exploration.

The ERT program is therefore unique in focus, captures how each technology can be employed in other areas of geology, and as a result of central location, draws students from all of  Ontario and indeed all of the country.  The greatest pool of companies hiring from the program is engineering consultants, followed by exploration companies.  The program has a unique niche.

The current effort  to implement a lengthy co-operative education work term is thought to be unique in Ontario and a “driver” for updating program outcomes.
Further the scientific strength offered by the programs’ Faculty involves Faculty  with  students from other programs as Geographic Information Systems,  Environmental Management , Resources Drilling,  the Conference C/Continuing Education offices and the Environmental Technology program.  Consequently, a steady stream of students with advanced standing or dual diploma aspirations attend ERT courses in addition to direct entry students.

6.0  Enrollment Trends

Summary of Key Findings
6.1 Demand for the Program

The program “raw” applications through the ministry spring time data have followed a pattern of about 30,  30,  50,  55, 55, 80 during the past 6 years.  Some of these applicants commit to the ERT program.  The actual registrant number has varied from 35 to 24.  In addition the students in dual diploma roles, direct entry roles and now “second career” funded students have  kept actual class sizes at number of 38 to 23 for all course offerings.  Of course some courses utilized by multiple programs have much larger lecture session numbers.  Student who enter the ERT program are self motivated and focused on some aspect of earth resource when they arrive.  There has been negligible attrition that could be attributed to disinterest during the past 20 years.

The excellent summer job market in 2007 and 2008 meant that  many of the students had work experience and that added immeasurably to the student and Faculty experience.

The current surge in second career students (mature students) may have some impact on the curriculum delivery, demanding a change in the style of teaching.  fortunately many of the program core courses already are designed to provide workplace style learning and challenges. The Faculty will  change the learning process to adapt to individual learning strengths where students are demonstrably engaged in the courses. These students are often seeking a new lexicon and understanding of skills in an earth science workplace so that they can renew their past roles in management  or supervisory positions. 
It is believed that enrollment will strengthen in this program as a consequence of the numbers of  alumni already in the work force, the evident numbers of career opportunities,  the efforts of the College to promote the program and with implementation of a co-operative work term, industry promotion of participation with Fleming College.
6.2 Student Progression

The ERT (and former geology) program has not had student retention problems.  There have been more students involved with the program in recent years  that  have learning disabilities and this issue has lengthened some persons' academic participation in the program.   

The program Faculty have acted cooperatively  to facilitate academic progression by modifying assignments and exams and providing extra tutoring and so on commensurate with the student's self motivation and academic effort.  

It is noteworthy that mature students have substantial external commitments and personal criteria that influence how and when a  program is completed.   This will bias the pattern of success and retention and is not dependent upon program and course delivery.

7.   External Relations

Summary of Key Findings
7.1
Alumni

Earth Resource Technician alumni participate in course delivery in all semesters by providing materials and other resources, teaching skills, providing new technology training, participating in hiring fairs, attending Advisory Committee meetings and so on.   Faculty have be involved in Alumni recommended training sessions.  As the program has matured so have the alumni with the consequence that many are in senior technical or management positions in geological  industries.  They are well engaged and supportive of the program,  
7.2
Community Relations
The program fields question from the community on groundwater, land use, material identification, industrial training and guest presentations.  In the past year the program has  liaised with grade schools, universities and industry in all manner of  teaching , learning and technical matters.  Examples include  field work visits with Scintrex Geophysics,  SGS Lakefield Research, Naylor Engineering and others; guest training for grade school  students, participation in MOE water well certificate training, coordination of student contact with Unimin mines, AECOM, Atlas Dewatering ,Coffey Geotechnical,  Golders and others.  In addition the program has supplied input to the Federal Secretariat

 on Geological training and employability and employment. 

Locally students and staff participate in open houses and other efforts to inform prospective  candidates of the program.

The program and school was represented at the Prospectors and Developers Association Conference ( PDAC) and North American Heavy  Equipment symposia in 2009.

7.3 Program Advisory Committee

Geological training at Fleming has benefited at least 1 to as many as 3 complete functioning advisory committees over the years of geology and now Earth Resource technician programs. The committee(s) have consistently met 1 or 2 times a year.  In recent years one committee has effectively represented the limited earth science programming offered by the College. The committee makeup is broadly based in age, employer grouping and mix of alumni and

other backgrounds;  with 12 to 14 members from year to year.   The committee members freely offer advice and criticism. Please see the most recent appended minutes to note the scope and interest of the members.  The members are well versed in their advisory role, and expect the college will reflect upon, and be responsive to their deliberations. As detailed in the 2009 minutes, the current committee is actively involved in determinations of the best way to build a cooperative  workplace education component into the ERT Program.

The committee is aware of the College's policies for this activity and the meetings 

are highly structured and reported upon in detail.

8.0 Program Resources

Summary of Key Findings

8.1 Human Resources
The Faculty are now engaged in Professional development that is quite varied in nature.  One is upgrading professional teaching status while creating an in depth training package involving analytical techniques in earth sciences.  The other has been broadening exposure to the mineral exploration and gaining involvement in groundwater regulation and technical licensing.  

Upon any future program growth, the ERT program will be understaffed in core course areas and in supporting courses.  Currently the program is staffed by two full time Faculty and a have some support of a technologist.  All other teaching is accomplished by contract Faculty.  The contract Faculty teaching ERT students  have been very capable in recent years. In ancillary courses as Chemistry the College has no Full time staff at the Lindsay campus.    The existing Full time ERT complement offer more than 50 years of combined teaching and industrial liaison at Fleming.  The Faculty have taught most of the curriculum content of a variety of earth science programs and at this juncture also cross teach into other programming areas.  The program is contributing effectively and fairly to the College overhead as presently configured.    The Faculty have greatest academic strength in geophysics (and field skills for exploration), Autocad, surficial geology, hydrogeology and most aspects of engineering related to soils or rock.  The College has reacted to the a current hiring priority for a chemist/water resource specialist by posting the job.  In the future it is hoped the College hire more professionals dedicated to earth sciences.   The changes to programming related to the proposed co-operative work term will help identify future human resource needs.   Should the student numbers increase, the program will be prepared to make recommendations. 

It is important to note that curriculum change in a program, irrespective of magnitude must be done in an informative and collaborative manner with  ERT Faculty and  Inter-disciplinary Studies Faculty . at the College.  Further the strength of the School of Continuing Education courses, which often flow from changes to Environmental and Resource regulation, must be acknowledged.  Collaboration in such developments for external training is another mechanism to keep curriculum up to date and to improve/update teaching equipment and contacts.  The proposal of a co-operative work term will challenge peoples adaptive capacity to make a good program better. 
8.2 Physical Resources

The budgets set for the program have consistently met the program operating needs for the past two years.  In 2010 the budgeting may be slightly deficient as the student contribution to field camps has been restricted slightly by policy. However the School has mechanisms to compensate for some variance and the delivery will not be affected.   The laboratory and field equipment is old but functional.   There is action occurring to replace some lab and field equipment.  Cooperation with the conference center and with industry and supplemented some equipment needs.    Specialized equipment, field experiences and training are also organized by the program through industry contacts.

There is adequate space for the program to function at much higher enrollment levels.

The College space renewal program has the Earth Science laboratories formally  slated for rehabilitation (renovation , new desks, hardware and so on)  in the 2009/2010 time frame.
	Program Review Action Plan, 2009
( with comment on action items in the 2008 interim report and initiatives planned to enhance a co-operative education component)

	Responsibility
	Timeframe

	Recommendations:

1.  2008, move the geology math course delivery model to include more spread sheet utilization. 

2.  2009,  It is recommended as part of Program rationalization with respect to a Coop work term and increasing credits that can be freely transferred to later institutions of learning that the Geology Math course be moved to semester 1

 3. 2008  explore coop education. 

An advisory committee meeting has occurred where this was discussed and some informal discussion has occurred with industry.  The College is not currently willing to foster this discussion.

4.  2009 contact industry and formulate curriculum redesign for a Co-op component in the program

5. , 2008,  Increase industry training in the class room with industry personnel and equipment

  6.  2009; sustain industry training initiatives in the program courses;  attempt by 2010 to have a Co-op term.

  7.  Tighten up, and enhance continuity of water focus of program, improve course notes, establish new industry links

8. 2008:  Change field activity locations to reduce field trip costs and increase time in activities vrs. travel.

 9.  2008:  Re-catalogue geological materials

 10. 2008: increase lab time (done for Rocks and Min. Course; get the time-tabler to schedule all students with only core geology courses one day for field trip use

 8.  2008: Encourage student participation in Claim Staking short course, mineral occurrence seminar and other similar activities

2008 Deferred actions:

Get more Faculty and expertise on board. 

Increase the program budget

Replace ancient geophysical equipment

Increase hours available for training and learning

Improve lab conditions and maintenance

Increase technical support hours

Web base some curriculum

Improve materials handling for labs

Deal with field trips and multiple student schedules to ease the delivery of field experiences

Reduce the number of special testing conditions.

Repaint classrooms

Recover lab tops

Remove equipment from storage rooms that is waste or surplus

Activity in 2009

New seating is provided for the laboratories
An analytical chemist hire is pending

Some capital equipment purchases are pending

New issues:  2009-02-20

1. in view of curriculum concerns:

     It is known that some courses in the curriculum are not accepted by other institutions.  An example is the 1 semester introductory chemistry course

2. some course information may be redundant if all students have coop work terms

     3.   Increase the capacity and confidence of students to do math and communicate effectively
Other suggestions:
   a.  consider moving math courses to earlier semester.

   b.  consider changing a general education course to a communications course that is linked to one or more core technical courses.

    c.  increase hours taught in rocks and minerals

     4. Acquire slope stability software; enter onto capital list
     5. the balance of deferred items , 2008 report , as noted above
     6.  investigate current uses of satellite imagery

     7.  continue to develop student project 

Work with external clients as industry

Or municipalities  

	B.Gerry
B.Elliot 

B.Gerry

B.Elliot 

B.Gerry and 

G. Bashford

B.Elliot 

All Faculty

All Faculty

All Faculty

All Faculty

B.Gerry

Dean and Timetabler

B.Gerry

Dean and Timetabler
All Faculty; program and Inter-Disciplinary Sudies and Technicians

B.Gerry 

	1. In process now, partially complete; more ERT specific problem solving is now in the math course

2. This is being discussed now

Dealt with in the 2009 Advisory Committee meeting and  won support of the Dean to advance the proposal in 2009

ONGOING

Industry training was accomplished in Fall Camp with 2 days of onsite training by an industry ; plus a day off site  and by 5 presenters on site, Fall 2008.  In 2009, Winter, further industry liason 

Occurred within project work and direct equipment supply and training to the students.

By early summer 2009 this entered the College planning process 

Courses in Fall and Winter 2008 have seen adaptation to improve curriculum in this subject matter.  The evidence from College to University transfer of course credit is that Fleming is doing a credible job in technical training of these subject areas.

2008/2009

Course site visits are now used for more than one course

2008/9, the program budget was marginally increased.

The Laboratories are being maintained better; summer 2009
The Fall semester timetable 2008 incorporated a day per week free of classes for the ERT students . This was used for field activities and guest trainers.

Fall 2008; some surplus and antiquated equipment was scrapped.

These concepts are intrinsic components of the curriculum re-thinking fostered by the effort to input a co-op work term. The planning is on-going
It is recommended those ERT students who wish take the ERJ 1 year university level intro chemistry course

The program is in the process of trying to identify alternate ways to meet program outcomes.

A new program learning package has been prepared to help improve student math capacity and confidence

The College is out of date with respect to soils and stability software; this is added to the capital list
Follow up with GIS professionals at the College


Completed Program Review Report and other updates as required (i.e. Program Curriculum Map, Revised Program VLOs) is sent to the Dean and Academic Lead with a copy to Cristina McCullough in CLT at crmccull@flemingc.on.ca
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