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Redesigned Curriculum to Better Meet Industry Needs in Industrial Technology Program
History and Background:
The Industrial Technology (formerly called Industrial/Facility Maintenance) program at Amarillo College started providing training many years before the College received the DOL TAACCCT grant and had an established curriculum that was designed to align with the Texas Workforce Education Course Manual (WECM) guidelines. 

When the College was awarded the DOL TAACCCT grant in 2012, the Industrial/Facility Maintenance program was selected to be served by the grant. By the time grant-funded interventions were implemented in Fall 2014, the College had added additional training tracks to what had become the Industrial Technology program. The two tracks that were part of the original Industrial/Facility Maintenance program became known as the Electromechanical track and the HVAC track. These remained the target programs of the DoL grant.

Program leadership asked the DoL grant efforts to focus resources on two courses that were seen as central to the Industrial Technology program and which often were the most difficult courses for students to master: IEIR 1310 Motor Controls and HART 1307 Refrigeration Principles. The Motor Controls course was required of all Industrial Technology students, regardless of the specialty track chosen by a student. The Refrigeration Principles course served students in the HVAC track.

Most courses were 8-week block courses, but two that met only once/week required 16 weeks. A student could complete the Level I certificate in two semesters and the Level II certificate in two additional semesters, for a total of four semesters. Most students who enrolled stayed to complete the Level II certificate. Some also took the required general education credits and earned an Associate Degree.  

In addition, students are encouraged to register as an industrial technician through the Texas Department of Licenses and Regulation. This is an online registration process, and no test is involved. 

Many students also take the EPA certification test from the Refrigeration Service Engineers Society (RSES) while in classes at AC, but it is not part of the course and, therefore, is a separate cost for students. RSES meets monthly on campus, and students can take this test while in the HART 1307 course (a second semester, first year course).  Therefore, this is an option for students at the Level 1 Certificate stage.  

Enhancing Existing Curriculum:
The industrial technology instructor for the selected courses worked with the DoL grant curriculum specialist to address student challenges with the two most difficult courses that were part of the curriculum, IEIR 1310 Motor Controls and HART 1307 Refrigeration Principles. There was also an ABE supplemental instructor assigned to these classes.

Elements that were added to the IEIR 1310 and HART 1307 courses during the grant period included:
1. Placing a supplemental ABE instructor in the classroom to provide study assistance to students while they were studying for the Industrial Technology courses. The ABE instructor offered study help to those who needed it, although few students who had progressed this far in the program needed tutoring, and this practice was discontinued after Spring 2015. Students were encouraged to go to the learning center if they needed study assistance for this or other Industrial Technology courses. Started Fall 2014.

2. Adding instruction in soft skills, which area employers emphasized as a need. This concern was addressed by embedding activities into existing courses that related to resume building, communication skills, critical thinking, and problem solving. It also involved implementing the East Campus Code of Conduct, which included wearing an AC Industrial Technology shirt (uniform) every day to class. These practices started in Fall 2014 when the East Campus implemented the first semester “Technical Core” courses that were required of all students entering credit-bearing training programs. For example, students started building resumes in the Technical Communications course and were directed to add new knowledge and skills to their resumes in each subsequent semester. 

3. Using data collected from surveys, focus groups, and interviews with both employers and students to provide information for continuous quality improvement of the curriculum and instructional practices. Started Fall 2014.

4. Creating vocabulary studies and math practice exercises. These were designed to be available to students to use for study outside of class. Started Fall 2014.

5. Using the supplies purchased with DoL grant funds to provide students additional hands on experience with equipment commonly used in the industry. Using the purchases supplies, the students helped build and then use electrical trainers, motor trainers, and programmable controller trainers. Started Spring 2015.

6. Having students access course assignments, videos, and computer links through Blackboard, the learning management system used by Amarillo College. Started Fall 2014.

Stackable Credentials:
Beginning Fall 2014, the Industrial Technology program offered students a total of three certificates and an associate degree. Students could choose how many certificates they wanted to achieve. If a student stopped taking courses after one certificate, he or she could return to AC and take additional training at a later time. Most students in this program stayed until they completed the Advanced certificate, and some completed the required courses for an associate degree as well. 

1. Marketable Skills Certificate for completing the first four courses, which was considered the Technical Core and could be completed in one semester.
2. Level I Basic Certificate for completing an additional four (Electromechanical) or five (HVAC) courses in the second semester.
3. Level II Advanced Certificate for completing another six or seven courses in the third semester.
4. Associate Degree for those who also completed 15 semester hours credit in general education courses. Some students took these courses along with the technical courses to enable completion within 2 years.

In the Industrial Technology program, courses leading to a Level I Certificate included:
· Machine Shop Math
· Technical Communications
· Introduction to Industrial Maintenance
· Basic Electrical Theory
· Distribution Systems
· Motor Controls
· Introduction to Welding Using Multiple Processes

· Benchwork and Layout (Electromechanical track only)

· Refrigeration Principles (HVAC track only)
· Air Conditioning Installation and Startup (HVAC track only)


Additional courses leading to a Level II Certificate included:
· Basic Programmable Logic Controllers
· Electric Motors

· Machinery Installation (Electromechanical track only)
· Millwright V (Electromechanical track only)
· Industrial Electronics (Electromechanical track only)
· Basic Fluid Power (Electromechanical track only)
· Electromechanical Systems (Electromechanical track only)

· Layout and Fabrication I (HVAC track only)
· Commercial Refrigeration (HVAC track only)
· Gas and Electric Heating (HVAC track only)
· Air Conditioning Troubleshooting (HVAC track only)

General Education Courses leading to an Associate Degree included:
· Communication (ENGL 1301 – Composition I)
· Social/Behavioral Science 
· Life & Physical Sciences OR Mathematics (MATH 1332 – Contemporary Mathematics 1 – or any college level math course)
· Language, Philosophy & Culture OR Creative Arts 
· Component Area Option (Speech or First Year Seminar)
Professional Development:
Professional development was provided to AC Career Technical Education faculty in 2014 on the following subjects, with an emphasis on technology enabled learning (the Industrial Technology instructor attended all four training sessions): 
· Teaching Soft Skills in the Classroom: presented by DOL grant staff
· Finding, Creating, and Using Videos for Instruction: presented by AC Center for Teaching and Learning staff
· Engaging Students with Clickers and Smart Technology: presented by AC Center for Teaching and Learning staff
· Embedding Instructional Materials into Blackboard: presented by AC Center for Teaching and Learning staff

In addition, the DoL grant project director and curriculum specialist held work sessions during Summer 2014 with the Industrial Technology instructor to identify ways to enhance the Industrial Tech course curriculum using technology and various interactive student learning activities. 

Advisory Committee Endorsement:
In November 2015, the HVACR Industrial Technology Advisory Committee met to receive an update on the program. And in April 2016, the Electromechanical Industrial Technology Advisory Committee met to receive an update on the program. At these meetings, members received a copy of the current industrial technology curriculum (scope and sequence), along with an endorsement form. Seventeen committee members from the employer community (11 in the HVACR committee and 6 in the Electromechanical committee) signed endorsement forms at the meeting, thus reinforcing the employer partnership. Minutes from the meeting included comments from the lead instructor and committee members concerning the revised curriculum.

HVACR: The lead instructor explained the curriculum rotation for the HVACR program, including brief descriptions of each class. Entry level is different from company to company. The students are trained to follow EPA certification standards. The HVACR students usually are highly recommended to have the EPA certification. Our students did very well the last time this testing was done. Several employers said they were very happy with the students they have hired. The instructor concluded that we do encourage our students to go online and get their technician cards. He also discussed the equipment we have on hand to train students.

[bookmark: _GoBack]Electromechanical: Copies of curriculum rotations and the East Campus Code of Conduct were included in members’ packets. The program head mentioned that many courses are shared among the programs and explained what the new Technical Core was and the value it brings to the students. The DOL Grant curriculum specialist passed out Advisory Committee Approval sheets to get industry approval on the curriculum changes. 

Sample Documents:
See below for a list of sample documents available in Skills Commons that are used to incorporate basic skills, soft skills, and technology into the industrial technology curriculum:
1. Industrial Technology Curriculum Enhancement Summary Plans for Fall 2014 
2. Industrial Technology Math Practice 
3. Teaching Soft Skills in the Classroom (professional development presenter notes) 
4. Self Evaluation Form for General Workplace Success Skills  
5. Template for curriculum enhancement planning  
6. Industrial Technology Curriculum Endorsement Form
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