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Annual Report Submission Instructions: 

This Annual Report of your Academic Department is intended to serve as a summary of 
departmental activities over the past year and as an outline of plans for the upcoming year.   

Please note that responses are limited to the space provided below for each prompt and do 
not need to be written in narrative form (you are welcome to use bullet points/lists, as 
appropriate).   

Please submit your Academic Department 2017-18 Annual Report to your Dean via email by 
May 31st.  When submitting your report, please also “CC” Sheila Jones, Dean of Instructional 
Support. 

For your reference, prior year reports (2016-17) can be found on the Instructional Support 
website.  Course Transferability Charts and Course Review and Revision lists (see pages 14 
and 15) can also be found here.  If you have any questions about prior year reports or wish to 
obtain a copy of a report, please contact Sheila Jones, Dean of Instructional Support, 
sheilajones@grcc.edu or x4289. 

Part I: Report on 2017-18 Progress 

Part I is intended to provide a “big picture” overview of your department’s activities during 
this past academic year.  When completing the sections below, please consider the main 
points/highlights of each category and limit your responses to the space provided in the text 
boxes below.   

Current Year Goals & Outcomes  

This section asks you to provide details about the status of your department’s goals and 
outcomes for this past year.   

 

 

https://www.grcc.edu/instructionalsupport/departmentyearendreports
https://www.grcc.edu/instructionalsupport/departmentyearendreports
https://drive.google.com/drive/folders/0B-OXtzU8nTi2LUQ4YWpHZm10Tms?usp=sharing
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Departmental Professional Development  

In this section, please provide details about your department’s emphasis for professional 
development during this year.  

 

 
Departmental Advising Plan & Outcomes  

In this section, please describe your department’s advising plan and outcomes for this year.  
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Program Accreditation Updates 

In this section, please provide details regarding any program accreditation or re-accreditation 
that occurred this past year, if applicable.   
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Learning Outcomes Assessment Data & Findings on Past Year’s Projects  

In this section, please summarize your department’s assessment work for this year, outlining 
the General Education Learning Outcomes (GELOs), Program Learning Outcomes (PLOs), or 
Institutional Learning Outcomes (ILOs) assessed, the assessment measure, the findings, and the 
improvements planned based on the findings.  In doing so, please reflect on the work you’ve 
done with regards to assessment, outlining what your department needs to be done next and 
why it will help to improve student learning. 

If you have any needs for professional development or additional support regarding learning 
outcomes assessment, please include that information as well. 

Instead of completing this section for Career & Professional Programs, you may also attach your 
Annual Assessment Tracking sheet as a separate document, if applicable. 
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Part II: Plan for Upcoming Year 

Part II is intended to provide a guide for your department’s plans for the upcoming year with 
regards to the following: Operational Goals and/or Plans, Curriculum Goals and/or Plans, 
Learning Outcomes Assessment Plans, and Advising Plans.  When answering the questions or 
completing the sections below, please consider the main points/highlights of each category. 

A. Operational Goals and/or Plans 

What are your departmental goals and plans for 2018-19?  (Some examples may include, but 
are not limited to, student recruitment, marketing programs, and/or courses, improving course 
transferability, outlining a communications and/or advising plan for students in an Academic 
Pathway, etc.)  Please include any external sources that have influenced your departmental 
goals and/or plans. 
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Are your goals targeting any Perkins or Key Performance indicators?  If yes, please explain. 

 

 

What resources do you need to accomplish your departmental goals for the upcoming year? 
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Do you need support from other departments to accomplish these goals?  If yes, please explain. 

 

 

Do you need professional development in order to accomplish these goals?  If yes, please 
explain.  
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For each of your departmental goals/plans/projects, please list the name of the lead faculty 
member(s) involved. 

 

For each of your departmental goals/plans/projects, please provide a brief timeline for 
completion. 
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B. Curriculum Goals and/or Plans  

What are your departmental curriculum development goals and plans for 2018-19?  You may 
reference the course review and revision list (found in the Google Drive folder) when answering 
this question and outlining your department’s plan for revising courses, as appropriate.  Please 
include plans with regards to online/hybrid course development, if applicable.  Please also 
include any external sources that have influenced your departmental curriculum goals and/or 
plans. 

 

 

https://drive.google.com/drive/folders/0B-OXtzU8nTi2LUQ4YWpHZm10Tms?usp=sharing
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Review of Department’s Curriculum Transferability  
Please note: this section should be completed by all SAS Departments, Business, and CIS.  
Using transferability data provided by Instructional Support, please summarize your 
perceptions of how courses in your department transfer to our four-year university partners 
and how this understanding will impact your curriculum goals for the upcoming year. 
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Are your curriculum development goals targeting any Perkins or Key Performance Indicators?  If 
yes, please explain.  

 

 

What resources do you need to accomplish these curriculum development goals? 

 

 
Do you need support from other departments to accomplish these curriculum development 
goals?  If yes, please explain. 
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For each of your departmental curriculum development goals/plans/projects, please list the 
name of the lead faculty member(s) involved. 

 

 

For each of your departmental curriculum development goals/plans/projects, please provide a 
brief timeline for completion. 
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C. Learning Outcomes Assessment Plan for 2018-19 

In this section, please outline your department’s plan for learning outcomes assessment work 
for the upcoming academic year, outlining the General Education Learning Outcomes (GELOs), 
Program Learning Outcomes (PLOs), or Institutional Learning Outcomes (ILOs) that will be 
assessed as well as the assessment instruments/measure that will be used.   
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D. Departmental Advising Plan for 2018-19 

In this section, please outline your department’s advising plan for the upcoming academic year.   

 

 

Part III: 2017-18 Faculty & Staff Accomplishments/Awards 

Part III is intended to provide a space to share the accomplishments, awards, and/or 
accolades achieved by faculty and staff in your department during the course of this past 
year. 
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Thank you for completing this report.  Please submit to your Dean via email and “CC” the 

Dean of Instructional Support. 
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	Academic Department: Manufacturing Department
	Document Prepared By: Nathan Spahn
	Current Year Goals & Outcomes: The 2017-18 goals for the manufacturing department were adjusted due to some minor unforeseen circumstances.  The major contributors to goal modifications were due to companies not being able to recruit AMP candidates, uncertainties in middle college expansion and support change over.
	Current Year Goals & Outcomes2: The Manufacturing Department 2017-18 goals were2017-18:
1. Hire full time faculty to teach welding courses
2. Increase faculty to support middle college expansion
3. Align full time and adjunct faculty to support AMP program
4. Expand support for Apprenticeships, 

2017-18 Goal Results
1. The welding posting is still active, however we are having trouble filling the position.  We offered a candidate a position, but it was turned down because due to salary issues.
2. We actually lost faculty support for middle college because Jon Greer retired after the winter semester.  Next year will be difficult to support middle college with full time faculty.  Adjuncts will be needed to fill middle college courses and resources are currently limited.
3. AMP is being supported by GRCC, however sponsor companies are struggling to find candidates.  GRCC actually has been keeping a list of students who are calling requesting AMP information.  The list is then being offered to sponsor companies to help in recruiting.  Running a fall 2018 AMP class hasn't been decided.
4.  John Doneth requested that the responsibilities of department head be transfered to Nate Spahn so John could dedicate more of his time to his responsibilities of the apprenticeship coordinator.  This has helped our apprenticeship program but we were unable to fill a full time support person.  A temporary position was filled by a temporary worker, which helped, but this position has a long learning curve and we did the best we could with what we had.  To the best of my knowledge a full time support person will be starting shortly so this year should be more affective.  
	Current Year Goals & Outcomes3: 
	Department Professional Development: Professional Development was completed during the opening day meetings. Training was completed in the following areas:

1. Training was conducted on Intermediate Blackboard Techniques.
2. Training was conducted on Syllabus alignment.
3. Training was conducted on Communications, such as using our @grcc.edu email account for communications with students and staff. 
4. Training was conducted on using the Google Applications such as Google Drive, Google Sheets, Google Docs, etc.  This was implemented this year to help with scheduling for GRCC open houses and will be used in the future for other events. 
5. All faculty completed Professional Development individually according to their standings in the FPE process

Other Key Professional Development activities.
1. Faculty members attended conferences funded by Perkins along with Leadership conferences (Chair conference).
2. Faculty member was re-certified for Master Molder Teaching Certification.



	Departmental Advising Plan & Outcomes: Student advising is a continuous process by department faculty. Faculty are the best advisors to our students since they know what will be required of the students in industry. Faculty advise students during their office hours as well as during class periods, where appropriate. 

The department has planned advising periods one week each semester. The goal is to make sure students understand Pathways, are on track, have classes figured out, and they have a plan for getting a certificate, degree, and or transfer.

	Departmental Advising Plan & Outcomes2: 
	Program Accreditation Updates: N/A
	Program Accreditation Updates2: 
	Learning Outcomes Assessment Data & Findings: Plastics:
ILO: Critical Thinking
Project Title: Running a Injection Molding Machine Assessment (by Scott Lampe)
Purpose:  To properly expose students to the process of Injection Molding.
Description (Outcome):  Students will be given Instructions on how to start up and run the machine.  Students will be in groups of 2-3.  Once the machine is running the students will produce a part with a short shot, flash and then a good part.  There is no time limit on the group but the students must be able to produce the above mentioned by use of the lab packet, Professor assistance, notes from lecture and teamwork. 
Timeline:  This assessment will be done during the fall and winter semesters 2017-2018.
The Ctical Thinking (ILO) is for the students to run and process and Injection Molding Machine.  They do this by taking what they have learned in lecture, notes, reading, short videos and are able to bring this out to the lab and show me that they can actually do what we discussed in class. The Critical Thinking (ILO) has incorporated an effective team work element to the lab.  This incorporates the ability of a person to work in team setting and solve problems as a team.  If they do not work as a team they will not be able to finish the lab.
As you read items 1-4 below this was some of my observation from my 2016/2017 Assessment of Student Learning.  As I did this project this year I made some changes to the lab for this Assessment Project and some lecture changes were also incorporated.  My reflection component really has not changed any but what I have learned did change and I will discuss that a little later on.
1)  As I reflect on this assessment I am learning that all students learn at different rates.  We have the student that will just jump right in and give it a try by following the written instructions.  We have the group that just follows and try to jump in at the very end.  We have a group that is afraid to try anything for fear of wrecking something and then the scary group with little knowledge with no fear.  This is the group I need to watch closely, not because they will harm people but because they can damage the equipment.
2)  The groups that had prior industry molding experience had no issues with the lab.
3)  There were several groups with industry experience in non-related plastic fields.  These groups figured it out with some assistance.  Once they figured out which buttons to push they were off and running.
4)  The no experience groups had the most problems.  I had to show them several times on how to run the machine, which wasn’t a problem at all but once you run a part they stand there and look at each other wondering what was next and then the machine would alarm out because of the time factor of sitting idle.  This is a machine safety feature that needs to be there.  I left them alone and actually wanted the machine to shut down so they could see the effects of an idle machine.
What I have learned: What I did differently this year was to work with the students that have never seen a molding machine on a one on one setting and explain to them the machine controls and what can happen if the machine sits idle too long.  This was very beneficial for this type of student.  The nice thing is even if the machine sits idle and shuts itself off there is never any danger to the student or machine.  We select molding materials that are not toxic so if the machine is in an idle mode it is not a huge deal.  By doing this and working with the students on a more direct path they seemed to understand the machine a little better.  The one thing I still need to work on with them is that once the machine makes a part and they remove the part to not sit and stare at the part with the machine in idol mode.  That causes the machine to error out and then I have to reset the machine.  It is not a big deal but if the lab is very busy that day I may not be able to get to them immediately.  This did happen a couple of times again during the lab.  One more thing that I had this group do was when they were done with the lab I had them explain and show the next group what they needed to do.  So, this was very beneficial.  They had to figure out the lab and be able to explain the lab to other students.  This was very helpful for them.
I am still convinced that one of the best ways for hands on learner to learn is to let them tear something apart and put it back together again.  They are not allowed to take the machine apart but I do encourage and require them to make changes to the machine that will give them some very bad results.  They are never in any danger but I have them make the mistake to the extreme to where parts are sticking in the machine and then they have to figure out how to get them out and things like that.  It is really a fun lab for them and for me because I strongly encourage mistakes and then we make a plan as a lab group of how to fix it.  Below is the actual lab that the students need to describe to another lab group.
Next year we will see if there is something else I can add to the lab for student success.

Tooling & Manufacturing
ILO: Critical Thinking
Project Title – Manual Engine Lathe Turning/Threading Assessment. (by Jeff Tyler)
Purpose – Assess student comprehensions/capabilities on the proper/safe use of a manual engine lathe.
Brief Description - Students will set-up and safely operate a manual engine lathe to complete an assessment consisting of machining elements most often performed on a manual engine lathe.  These elements will consist of turning a diameter to required thread specifications; squaring a shoulder to required length; machining a thread relief to required specifications; single-point threading a diameter to class 2 thread specifications; and finishing the thread to print specifications.
Data will be collected (on the shop floor) during the assessment by instructor observations.  Additional (completion) data will be collected by the use of standard metrology equipment /tools to inspect the finished part to print specifications. 
Timeline - Winter semester.
This academic year’s assessment results build upon the findings of last year.  While those scores were very acceptable, I chose to continue with the same assessment based upon my personal experiences and this quote from the textbook, “Single-point threading (single pointing in shop lingo) is a vital lesson in using the manual lathe and, in your first-year machining course, is likely to be the most complex operation to setup and perform.  It’s time-consuming and prone to errors due to the many details and actions the machinist must handle.”
As everyone who teaches knows, while course content may stay relatively the same from semester-to-semester, those who are receiving the lessons are always changing.  Therefore, I offer the following results.
Results from the Winter 2018 semester application of the assessment revealed that 100% of the students (working in teams of two) could successfully complete all objectives on their first attempt with an average final score of 93.33%.  In all honesty, even I was (pleasantly) surprised by this result.
Based upon the above findings, I do not believe any radical changes need to be made to the course content and/or the delivery of said content.  In addition, I further believe the laboratory learning exercises/projects involving the assessed elements offer superior learning opportunities.  As stated above, I plan to stick with this assessment for the foreseeable future as it is a skill that all students completing MN119 should possess.



	2018-19 Operational Goals/Plans: The Manufacturing Department goals and plans are:
1. Faculty to support middle college expansion
2. Support AMP program
3. Contribute to aligning and scheduling the machine tool lab during the ATC expansion for GRCC/FSU/KSID/Job Training and Training Solutions
4. Support Apprenticeship programs
5. Implement Pathway strategies into advising.  If needed students need to pick a Pathway, then make a career decision and get into a certificate or degree program.
6. Increase Advisory Board participation and communications.

Some external sources that have influenced our goals and operational plans are
1. Advisory Boards
2. ATC expansion from grant money
3. Advising office
4. Expanding enrollment in middle and early college

	2018-19 Operational Goals/Plans2: 
	Goals--Perkins or KPI?: The AMP and Middle College programs are focused on 2P1-Concentrators who received an industry-recognized credential, a certificate or a degree during the reporting year. 
	Goals--resources needed?: 1. A higher percentage of full time faculty to teach middle and early college.
     a. There are concerns with the integrity of our curriculum being taught to early and        middle college.  There are too many classes being taught by adjunct teachers. Most of the classes are during the day, which are difficult to staff.
2. Support professional for Apprenticeship coordinator and Department Head.
     a. One support personnel for Apprenticeships and one support personnel for all four other departments.
3. Machine Tool Lab Technician
     a. Part time position, possibility a student worker to contribute to housekeeping, inventory and maintenance advising.  The machine tool lab is going to be much larger and more difficult to watch students as they spread out working on projects.

	Goals--support from other departments?: Advising will be needed to help with Pathways.  It isn't a big issue, however I am sure we will need assistance sometime next year.
	Goals--professional development?: N/A
	Goals--lead faculty names: The Manufacturing Department goals and plans are:
1. Faculty to support middle college expansion - Department Head
2. Support AMP program - Department Head
3. Contribute to aligning and scheduling the machine tool lab during the ATC expansion for GRCC/FSU/KSID/Job Training and Training Solutions - Department Head
4. Support Apprenticeship programs - John Doneth
5. Implement Pathways strategies into advising.  If needed students need to pick a Pathway, then make a career decision and get into a certificate or degree program. - Nate Spahn
6. Increase Advisory Board participation and communications. - Nate Spahn
	Goals--timeline: The Manufacturing Department time lines for goals and plans are:
1. Faculty to support middle college expansion - 
        Fall 2018 & Winter 2019
2. Support AMP program - 
       Fall 2018 & Winter 2019
3. Contribute to aligning and scheduling the machine tool lab during the ATC expansion for GRCC/FSU/KSID/Job Training and Training Solutions 
       Fall 2018 & Winter 2019
4. Support Apprenticeship programs - John Doneth
      Fall 2018 & Winter 2019
5. Implement Pathways strategies into advising.  If needed students need to pick a Pathways, then make a career decision and get into a certificate or degree program.
     Fall 2018 & Winter 2019
6. Increase Advisory Board participation and communications.
     Fall 2018 & Winter 2019
	Curriculum Goals/Plans: The past 2 yaers many of our programs have gone through Academic Program Review.  Two that are scheduled for this year are Welding Technology, AAAS & Welding Certificate.

The courses that are up for review are MN100, MN114, MN116, MN165, MN 213, MN 214, MN 219, MN 220, MN 223, MN232 and MN242.

MN 114 Machine Trades Blueprint Reading and MN 214 Advanced Machine Trades Blueprint Reading are being review by John Doneth to see if they are a good fit to be taught online.  We both believe they can be transitioned to be taught online.  The influence for this was General Motors and other large companies have inquired about blueprint reading online for their employees.  Their  employees typically work outside of Grand Rapids and have demanding schedules so a online class would be a natural fit for them.
	Curriculum Goals/Plans2: 
	Review of Curriculum Transferability: 
	Review of Curriculum Transferability2: 
	Curriculum Goals--Perkins or KPI?: Curriculum development goals are targeting key performance indicators 2P1 (% of CTE concentrators who received an industry-recognized credential, a certificate, or a degree during the reporting year) and 3P1 ( % of CTE concentrators who remained enrolled in their original postsecondary institution or transferred).  GRCC's scores in more than one program scored lower than the state minimum and they need improvement.  
	Curriculum Goals--resources?: Advisory boards will advise on curriculum alignment to current skill demands and Katie Daniels always helps with updating and reporting revisions.
	Curriculum Goals--support from other departments?: N/A
	Curriculum Goals--lead faculty names: Academic Program Review. 
     Welding Technology, AAAS & Welding Certificate. - John Doneth, Nick Pinckney

The courses that are up for review are 
     MN100 - Troy Wallwood
    MN114 & MN 214 - John Doneth
    MN116, MN 232  - John Doneth, Nicholas Pinchney
    MN165, MN 219, MN 220, MN 223, MN 242  - Scott Lampe, Troy Walwood,            Margaret Sesselman
    MN 213 - TBD
    

	Curriculum Goals--timeline: All goals, plans and projects will occur during the 2018-2019 academic school year. 
	LOA Plan: Welding program assessments will need to be completed this year.  More details will be available after the start of the semester and we have a review meeting with Katie Daniels.
	Departmental Advising Plan: Student advising is a continuous process by department faculty.  The department has planned advising periods one week each semester. The goal is to make sure students  understand Pathways, are on track, have classes figured out, and they have a plan for getting a certificate, degree, and or transfer.
Outside of this the department always encourages students to talk to us, make sure they have a plan and do an excellent job of advising students. 

	Faculty & Staff Accomplishments/Awards: This was productive year.  Troy was re certified for his Master Molder Teaching Certification.  Margaret filled in to help give the quality programs a push to make it through program review after John Greer retired.  Jeff Tyler was able to put together and push through a mini Tooling certificate.  John Doneth was able to increase apprenticeship numbers.  Scott Lampe has worked with FSU on many transfer students.  Nicholas has contributed to many advisory board activities which won the advisory board of the year recently.
	Faculty & Staff Accomplishments/Awards2: 
	Learning Outcomes Assessment Data & Findings2: Tooling & Manufacturing:
ILO: Critical Thinking
Project Title: Grinder Setup and Safety (by Nate Spahn)
Purpose: To assess the student's comprehension and capabilities of the course learning objectives.
Brief Description: The assessment included the proper dressing of a grinding wheel, setting correct feeds/speeds, safety, print reading, metrology and proper part setup.  
Timeline: 2017-18 Academic Year
Outcome: The assessment highlighted two areas that are satisfactory but not critically low.  The areas are safety and dressing the grinding wheel.  I suspected that proper part setup would also be lower but there weren’t any indicators of this.  
The assessment supports that the following Course Learning Outcomes/ILO Competencies are being meet.
1. Students will demonstrate an ability to utilize the personal equipment safety factors necessary for the successful use of industrial machinery.
2. Utilizing basic metrology equipment, students will demonstrate an ability to perform accurate industrial measurements.
3. Utilizing the proper resources, students will demonstrate an ability to perform basic operations on a surface grinder.
4. Identify the best solution to a problem or issue.
5. Complete work accurately, with attention to detail.
One thing to consider is that this class was an exceptional class.  The average age of these students seemed to be ten years older than normal morning classes and many of them have been working in industry and have past experience with grinders.  One improvement that we will make next year is to purchase the same grinding wheels and dressing equipment so all the students will have identical equipment to use.

Welding:
ILO: Critical Thinking
Project Title: Proper Identification of a GMAW Torch (by Nick Pinckney, John Doneth & Nate Haney)
Purpose: To assess the student's comprehension and capabilities of the course learning objectives.
Assessment of Student Learning Project 2017-2018
The goal of my assessment was to evaluate the student’s ability to identify the components of a GMAW torch (MIG gun) and equipment used for Gas Metal Arc Welding. I added a diagram to the Midterm exam where they had to label the parts of the MIG gun and equipment.
1. A comprehensive reflection of your experience.
Overall the students did very well on the Assessment at 91% overall. I was pretty happy with the results.
I find it interesting that there is a relationship between the students that do well on this assessment and the other written assessments in this class. There are some things that you just have to study and memorize like terms and in this case names of components used for welding. I assume that a student’s ability to memorize terms and definitions would cross over into memorizing parts names. The students that did well on the assessment also typically do well in the shop. So are they just better students overall or was it a coincidence? 
Because this was just an identification assessment, not an explanation of purpose, it was not assessing the ability to understand the purpose of each component, just assessing the ability to identify. This was done because in the welding world there are a lot of people that use “slang,” and we spend a lot of time trying to get the students to use the correct terminology. So the ability to use correct terms and also know the slang terms is necessary to communicate in the welding field. And even though communication is important, and an individual may not know the components names, they might be a good user of the components, i.e. a good operator of welding equipment.
Most of the incorrect answers were slang terms, even though it was expressed to label the parts with the correct name not the slang terms. This leads me to believe that I am not expressing the importance of correct terminology enough or in a way that the students can appreciate the importance of them.
Most of the components that were mislabeled are components that you do not handle or adjust much. So kind of out of sight, out of mind. I wonder if that has an impact on remembering the correct names?
2. One or two vivid examples of what you learned about yourself as a faculty member from engagement in these activities.
This assessment reminds me of how simple some things seem to me, but can be complicated to someone, the student, that is just entering the welding field. I have to be mindful of this complication to help them through and to understand the importance of knowing these components.
3. One or two concrete examples of what you may do differently as the result of engaging in these activities; possibilities for change or professional growth.
Although they did well on the assessment, I am considering adding more quizzes to encourage the students to learn the components names better. Maybe by increasing the grade value of knowing these components names it will express the importance of knowing the components. 
The other assessment I did was with the names of the parts of the weld. They did not do as well on that with an average of 66%. I am going to do more quizzes on that to see the effects on retention of names of the parts of the weld. Hopefully it will. Interestingly enough I spent as much time on the parts of the welds as I did on the names of the components used in GMAW welding but they did a lot worse with the parts of the weld.

Title : OEOE MN 217 Hydraulics Plan 
ILO: Critical Thinking 
Purpose: Improve the student learning outcomes and lab work at the M-TEC (by Troy Walwood)
Description: The current equipement and lab work has not been up dated since the M-TEC program began in the Ottawa Area. The college has started to invest in new equipment that requires new lab work and instruction on the improved technology.
Time line: The new equipment is going to be phased in starting fall 2017 and readied for students in the Winter term 2018, including but not limited to the early college start program on high school students. The project is based on the new 2 full years and will be assessed based on the Winter Term 2018, Fall term 2018 and Winter term 2019.
Assessment: Starting in the Winter Term 2018, both module and high school students will be assessed on the Laws of Hydraulics, including Pasca's law and Flow Principles. The instructor will track both through lab work and testing keeping documentation on student progress and pass or fail rates.
The project started in fall of 2017 using the existing equipment. The test, lab and final exam that is being used will be the same for the winter term 2018 where as the equipment is now the parker hydraulic trainers.
I have noted that several opportunites exist for increased student learning, however not all students that are in the courses have the desire to learn, in fact a few exhibit the opposite as they are forced to come to GRCC from the company, showing that not all of our students are here on their own. 
All said at this point it is to early to determine if the new equipment and methods will make any difference in the students understanding of the Laws of Hydraulics, Pascal's Law and the Flow Principles.
Over the next few semesters we will see in upgrading the equipment and techniques for applying the laws will increase students knowledge. Also we are workign toward having all of the hydraulics taught at GRCC to be using the same equipment. Currently the M-Tec is the only lab with up dated equipment.



