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Welcome tothe Portland GCommunity Gollege
Welding Technology Program

Program Overview

Portland Community College K SNB A y I F (i S NJ NEaF tBeNagBsRacad@mict a at / / & |
welding training facility in the Northwesegion The program is the hub of welding technology

for the Portland metropolitan arewith its primary training facility athe Rock CreelCampus

and satellite trainingcentersat Swan Islandnd Newberg High School'heWelding

Technology Pgramo KSNBA Yl TSN NEFSNNBR (2 pridesitselfSt RAyY 3¢
on its unique and responsivestructionaldesignwhichcan potentially providenaximum

accesdor our community Weldinghas an operentry openexit (OE/OE)nstructionalformat

to respond to theneeds otthe students business and industgnd the community at large

Please see the Append#t for a thorough explanation of OE/OE.

Customizingurriculumis an ongoing process f&Welding Ourcourse offerings and

instructional deggnare reviewedyearlyto stay current withmdustry requirements placed upon

our students. TheWelding Prograncan providd: & G dzR S gfldr-mig R Suiticuliiri that

can address his/her immediate needs, or provide a curriculum package to earn a certificate
and/ordegree! y2 i KSNJ SEI YLIX S 2F #&tfidopehiggdiQtie SWEB Bladd vy & A IS
Training @nter. At this center, thaVeldingProgramis currentlytraining weldersfor the ship

yard andworking with the communityas well. Thissatellite locationis a great example of

partnering withindustryand the community

From2000 to 2004 théVelding Technologirogramcompleted a four year grant frotie
NationalScience FoundationThe primary purpose of the grant wasitgegratemath and
science cmponents and embed them into thastructional materials Thisopportunity
allowed theWelding Progranii 2 & & K 2MNXBS Eléuddulim(aid complete many other
unigue training opportunitiesllowed in the grant packagesince2004the Welding
Technology Progratmas been utilizing the curriculum and staff development opportunities
receivedto better serve our students.

With our responsive instructional design and community supptire Welding Pogram has
been experiencingnprecedented growth. From 1990 to 2005 it was comrfarall welding
classes to be full angur programto havean averageavaitlist of 80 studentsachterm. Since
the winter of 2009 Welding hasvitnesseda growth surge viaere our waitlist haseached more
than 300studentsat Rock CreekThe 200%all Term brought such growth that Welding was
F2NOSR G2 a0t2aSé¢ (KS w2 O]. ThaNIessire cogtindediintd A & G T2
Winter, Spring and Summer term$his of course shut the door on many studentshe effect
was critical due to the number gieopleentering PCQnder NAFTA and othereaining
grants provided to eligible unemployeshd dislocategersons. Because bfidget constraints
and resultingstaffing inadequacieshe Welding Technology Program wsamply forced to turn
many needy students away.



The Weldhg Technology Program of Portland Community College has a strong, positive
reputation in industry, as evidenced by the partnership developed at the Swan Island Training
Center. As a result of that reputationVigor Industrial stepgd up with space and hding for
Portland Community College to develagrainingsite that would benefit the ship yard workers

in addition tothe community at large Theexcellentquality of welders trained by PGAZelding
Program is the qualityalueof welders needed by theindustry. Columbia Corporation has
alsorelied onPCC for yeatt® supply their workforce with fabricators and welders. We strive

to instill not only skiland safetybut a good work ethic into our students as they become the
future workforce.



Welding Technology Program

Definitions/Interpretations

AA; Associates of Applied Science

AWSC AmericanWeldingSociety

ECAWA Flux cored arc welding
GMAWCc¢ Gas metal arc welding
NHSc Newberg High School
OACc Oxyacetylene cutting
OAWCc Oxyacetylene welding
PAWC Plasma arc welding
PAC; Plasma arc cutting

PCQ; Portland Community College

SMAW- Shielded metal arc welding

SWTC¢ Swan Island Training Center

Welding Technology PrograqiNVelding, Welding Program, Welding Departmdfitogram




Section 1
Program/Discipline Goals

What are the educational goals bjectives of the program? Have they changed since the last
review, or are they expected to change in the next five years?

Thegoalof the Welding Prograris to serve theeommunityat large Industry demandn

regards toquality and quantity are increasindreparing the students for success in a new

career fieldis on the forefront ohowwe train welders.Below areli KS 2 St RAy 3 t NB I NI
outcomes for each of its degreertificate offerings. Please note thathe WeldingProgram

used these outomes to not only build the coursdsut also to complete th€rogranf2 @ollege
CoreOutcomesmapping Matrix.

AAS

: Welding Technology

Actively build skills by identifying, assessing and taking advantage of learning
opportunities that contribute to personal growth in writing, health, physical education,
science, mathematics, social science, arts and humanities.

Function safely in a weldj environment.

Demonstrate an understanding of the variety of human cultures, perspectives, and
forms of expressions as well as their own cultural expressions.

Communicate effectively with employers,-a@rkers and customers.

Demonstrate professional evk ethics.

Participate in earth friendly environmental activities such as recycling metal, plastics,
paint and other items associated with the welding profession.

Think critically and creatively to trouble shoot and solve welding problems.

Apply math ad science concepts applicable to welding processes.

Interpret blueprints to accurately fabricate a product.

Cut, prepare and assemble projects to specified tolerances.

Weld common joint assemblies in pisitions in accordance withmerican Welding
Society (@ ! 2 {D4.D Structural Steel Code using SMAW, GMAW, FCAW, OAC, OAW,
PAC, and advanced fabrication techniques.

Weld and successfully pass the following welding certification tests evaluated by a third
party agency: SMAW, GMAW, FCAW and a pipetesid

Complete 1zredithours of general education course work.

Two-Year Certificate: Welding Technology

Actively build skills by identifying, assessing and taking advantage of learning
opportunities that contribute to personal growth in communicatioogmputations and
human relations.

Function safely in a welding environment.



« Demonstrate an understanding of the variety of human cultures, perspectives, and
forms of expressions as well as their own cultural expressions.

« Communicate effectively with ephoyers, ceworkers and customers.

o Demonstrate professional work ethics.

o Participate in earth friendly environmental activities such as recycling metal, plastics,
paint and other items associated with the welding profession.

e Think critically and creatively to trouble shoot and solve welding problems.

e Apply math and science concepts applicable to welding processes.

e Interpret blueprints to accurately fabricate a product.

o Cut, prepare and assemble projects to specified toleesn

e Weld common joint assemblies in all positions in accordance with AWS D1.1 Structural
Steel Code using SMAW, GMAW, FCAW, OAC, OAW, PAC, and advanced fabrication
techniques.

« Weld and successfully pass the following welding certification tests evallgta third
party agency: SMAW, GMAW, FCAW and a pipe weld test.

o Complete 1Zredithours of general education course work.

Less tharOneYear Certificate: Welding Technology (Job Readiness course of study)

e Function safely in a welding environment.

e Communicate effectively with employers,-a@rkers and customers.

o Demonstrate professional work ethics.

o Demonstrate an understanding of the variety of human cultures, perspectives, and
forms of expressions as well as their own cultural expressions.

« Paticipate in earth friendly environmental activities such as recycling metal, plastics,
paint and other items associated with the welding profession.

« Think critically and creatively to trouble shoot and solve welding problems.

« Apply math and science condsmpplicable to welding processes.

» Interpret blueprints to accurately fabricate a product.

o Cut, prepare and assemble projects to specified tolerances.

o Weld common joint assemblies in all positions in accordance with AWS D1.1 Structural
Steel Code usingMAW, GMAW, FCAW, and OAC.

e Weld and successfully pass the following welding certification tests evaluated by a third
party agency: SMAW, GMAW, and FCAW.

Over the past five years theteve been no majandustrychangeghat would require the
departmentto initiate keychangesn ourcurriculum However, he weldingindustry is
experiencinga renewed interest in nhowlestructive testing and inspectiaourse workso we
are currently looking into reactivating these courses

2 St RAY 3Qa withlLinchly Bleistiic faiottier areavhere we have beefortunate

enough to sty abreast withtechnologicahdvancements iterms ofweldingmachines The

énuts and bolts of thisagreementighatLin@ t y &t 2Fya¢ w (2 o YI OKAYySz2
students use this equipment while training at PA®is provides students with the opportunity

~7~



to gain training on state®f-the-art equipment. At the end of the yearLincoln will then pull tis
equipment and replace it with new. This program has been goinghoe 8003 andhas
worked beautifully foPCGsit has allowedus to keep pace with industry without the ayoing
expense of replacing machinery each year.

Weldingwill continue tokeepabreast of industry requirements and be responsive to their
needs.

tf1 0SS GKS LINRPINIY S6AGKAY GKS O2yGSEG 27
values and goals are addresses

The mission, values, and goals of the college are supported and exemplified by Welding
mission, values and goals. Welding denmiatss this in the following ways.

VISION

Building futures for our Students and Communities

2 Sf RAY 3 TFAla visioh perfecily KERingBAréefT&BNEdFEducatiorprogram we
train our studentsto enter into a diverseareer fieth. 2 KSGKSNJ AG Q& | ySé
building sector or working as a welder fabricator in a small shbp Welding program at PCC
prepares studentso successfullgompete in thecompetitivejob market Please see the
Appendix#2for a partiallist of PCC Welding Program former and currstnidents who are
succeeding in the work place.

PORTLAND COMMUNITY COLINSEION

Portland Community Collegadvances the regio longterm vitality by delivering accessible,
guality education to support the acadernj professional, and personal development of the
diverse students and communities we serve.

t// Qa aAaana? 2 St RAY3IQA aAida)l
e Quality Education that includes e Provide instruction for all students
occupational, technical and generg who want it need it and willbenefit
educational components from it.
e Milieu encouraging individual e Instill in the students a sense of prid¢
potential. in their work ethics, their work and
e Educational opportunity for diverse their work place
groups e Maintain facilities and equipment to
e Accessible Education provide an atmosphere that is safe
e Affordable Education and consistent with current industry
e Partnerships with many community needs.
groups e Coordinate the reources and service
o Fosters student success as provided by the college to insure tha
Individuals and World citizens all students may take full advantage
e The dignity and worth of each the benefits available to assist them
individual their education.

o]}

G§KS A

A

NI



o Effective teaching

¢ Eduational and personal growth of
the individual

e Open and honest communication

e Team work and cooperation

¢ An environment that encourages
the expression of original ideas an
creative solutions

Provide for the development and
growth of partnerships with local
secondary and post secondary
sclools, industry, union and nen
union apprenticeships, other PCC
programs, and The American Weldin
Society and other related professioni
associations

Insure that the program and
instructional materials include;
current technical applications and
information as well as application of
critical competencies.

Conduct ongoing systematic progran
selfassessment and improvements.
Develop, review and revise course
content guides and instructional
materials as needed to remain currel
with industry needs andtandards.
Purchase equipment and instruction:
materials that insures the students
training experience meets the curren
labor market needs.

Utilize the input and support of our
advisory committee.

Provide the opportunity and support
for continuing profesional
development for faculty and staff

Be responsive to individual, industry,
and the community needs by
maintaining flexibility an@svariety of
course offerings and schedules.

WHO WE ARE

Portland Community College is a public, muttampus,comprehensive community college
serving the lifelong learningeeds of our students. We offer college transfer programs;
professional technical education programs; adult basic skitigportunities to develop English
as a second language; high school coetfn and dual credit; community and continuing
education programs; and servielearning opportunities that foster the development of civic
responsibility andengagement. Through extensive partnerships with business, industry,
labor, educational institutions and the public sectonye provide training and learning
opportunities for the local and state workforce and promote economic and community

development.



Return to amulti-campusprogrambeganwhenthe WeldingProgramenteredinto partnership
with Vigor Industrial to open the Swan Islaf@ining Centein 2008 It was here thathe idea
of a training center on the Island went from a concept to reality in a mere 12 wéadks.
facility is on the verge of doubling sizeand moving into a ne building. Currentlythe
administrativeteams at the South East Center and Vigor Industrial baes discussing the
opportunities aheadnd extending the lease agreement to 20 years.

In conjunction with the mission of Portland Community Coll¢ige Welding Technology

t NEANI YQA YAadaArAzy Aa (G2 NBaLRYyR (G2 (GKS aANRGAY
community at large for qualified welders. For the past 20 years the welding industry in the

Portland metropolitan area has experienced steady dhowhis in turn has created a

tremendous demand for skilled welders. In response to the increasing and diverse needs of our
students, the community, and industBCC Welding has become the trusted source for a

qualified workforce.

Satement of Values From the Portland Community College Wesite, Board of Directors
page:

x Quality, lifelong learning experiences that helps students to achieve their personal and
professional goals

TheWeldingProgramhasservedstudents from every walk of life. From the high school

student looking to start a new career to the emergency room trauma doctor wanting to learn

about welding so that he can build column support beams for his holest recently our

student, Ryan Habgooed University ofOregon alumnuswas featured in the PCC Foundation

Gl 26 G2 DNRBg | CdzidzNB¢ o NBOKdAzZNE 1 btegrakparB KA & &

of the makeup of PCC Welding.

X An environment that is committed to diversity as well asealdignity and worth of the
individual

By nature welding has very diverse studeriiody since it fits into many different trades and
has a shorter training cycle farstudentto become gainfully employedStudents range in age
from 17 to 60+. Welding has one full time and one fiene female instructor. Thevelding
Programalso increasetts studert body diversity by running sculptudassesand
individualized training classest is here where the adt can comexpress themselves the
metal medium. Thisculpture program has also been the vehicle for some of our students to
pursue a career in the welding fabrication fiel&tudents in the sculpture program crassany
age, gender and ethniciyata points Please see appendix #5 for Institutional Effectiveness
statics.

x Continuous professional and personal growth of our employees and students
As employees of the college wentinually seekew training oppotunities throughout the
year. Faculy memberswrite professionadevelopmentplans and participate in
e professional development when the opportunities arise

~10~



e college wide committees
¢ Kkeep weldingcertificationscurrent
e work with LincolrElectricto keep current with in new technology
e complete on linesafetytraining
As for our studentswerequire them to seek out additional training opportunities by having
them participate in activities like:
e Work keys testing
¢ Obtainingnationally recognizewelding ertifications
e Develop a portfolido include resumecover letter, reference letters, pictures
projects they completed and fabrication reports.
e Develop ore skillsby taking gneral edicationstudiesin math, psychology,
speech
e Jining professional organizatiorsuch aghe American VElding Society.

x Effective teaching and student development programs that prepare students for their
roles as citizens in a democratic society in a rapidly changing global economy

Welding prepares students by providing training that leads to sevatibnally recognized
St RAY3I OSNIATFAOFGAZ2Yya® LG A& GKSasS 4StRAy3
students to become gainfully employed which in turn allows them to be a productive citizen in
our community. Through this process thedsats gan multiple certificationssee multiple
career opportunities as wedls view the career ladders withthose fields. All of this while
preparingthem for the workforce with not only technical skills but with soft skdls.

x Academic Freedomand Responsibility creating a safe environment where competing
beliefs and ideas can be openly discussed and debated
As a departmentWelding hasvelcomed different approaches to deliveringiruction and
encourage dialogueegarding best practices teaching. In the realm of encouraging the
students to bring forward their experiencasagain has always been welcomed and
encouraged.

x Sustainable use of our resources
Material recycling and reudgave been an important part of our program design since its
inception. Everything from cardboard to metal is recycl&€te faculty and staff continuously
look for ways to reduce waste and recyaled reusematerial. This has saved the college and
the sii dzR Smyoiied. Q

There is increagkinterest building in the new technology arenaveéldingindustry in regards

G2 GKS a3aINBSY Y20SYSyiode Ly $StRAy3I (GKA& O2Y
under inverter technology. It is this technolothat essentially uses less electrical power,

KSyO0Ss t2¢SNAyYy3I GKS 02ffS3SQa St SOGNRO oAff o
predicted this movement, and has started purchasing this equipment when replacing older

machines. However, Weldj still has 18 welding booths at Rock Creek that need to be out

fitted with this inverter technology as well as having el@etr power run to the booths

~11~



¢CKS 20KSNJ FNBI Ay (GKS a3aINBSYy Y20SYSyidé¢ Aa OAN.
comes in the form of a welding simulator where the students dawn the mask and learn the

basics of welding (arc length, travel angle and travel speed). Currently, this technology is too
expensive ($42,000 per welder and $7,500 per year for the softwaredpgackage) for what

you purchase. Hence, it is prudent to wait and observe how this new instructional tool works

out before investing in the equipment.

x Collaboration predicated upon a foundation of mutual trust and support
Welding prides itself ithis area. For yealelding hasvorked with industry as well as many
different departments within the college to provide the best possible education experience for
the student. Eamples are the coursege teach for the Aiation Maintenance Technology
(AMT), DieselTechnologyDealer Service Technology (Caterpillar ThinkBig Proghaut),
QollisionRepair (ACRJepartments within our division. We also have close ties with industry.
This working relationship is best pictured by vieiour success with gor Industrial Fought,
Madden Industrial Craftsmen, Inand Columbia Industries. It is with these compatied we
were able to providevell trainedstudents that turned into very productive employees.

x An agile learning environment that is respon& to the changing educational needs of
our studerts and the communities we serve.

2 S { RSAOE/MR programxemplifies this value. We provide an individualized structure where
the students can pick the course they want and attend the days they want fl@hislity
allows us to be responsive to the students training needs. It is common to work watbnssu
who choose to attend pa#time while they work fulkime. In these cases many of the students
are attending the program to grade their skills sthey canearn more money on the jobue
to the training they receive at PCC

x  Accountability based upon an outcomdsased approach in education
Welding utilizes a national standad Y SNA OF 'y 2 St RAy3 {20ASGeQa 5mod
Codé to assesstudentworkin the welding shop. This standard is recogninationwide and
it is used to evaluate buildings across America. Rubrics to assess the welding projects are the
tool used by faculty to determine the acceptability of projects. Once theestulas
completed tre standard welding projects he/shealowed to take a welding certification test
OKFG A&a aOSNIAFASRE o6& | GKANR LI NLe [3Syodeo
students are meeting industry standardall courses are outcome based with clearly
measurable outcomes based on American Welding Society stand@leisse see the appendix
#3to view the data we have gathered in this area.

x ¢KS Llzof A0Qa (GNMzAG o0& STFSOlUrksbsces YR SUHUKAOL
The public trust that th&Velding Technology Prograas established has come in many
formats. Firstandforeia & Ay G KS |j ddBIRAECE €2 # SG & (NBR SYNER RLdzO A y
occasions Welding has héekdbackaboutthe quality ofour students and how they are
prepared for the workforceThis has increased theublicQ @ust to effectively use our facilities.

~12~



We are not living up to that trust currently due to the lack of support to staff our facility for
maximum use.

The $ip yard€<$250,000(plus)investmentin the Training Centeplus the promise to cover cost
over runs is a prime example of how PCC has established a trust in the comniuméyea of
weaknesshowever,is thatwe dbuilt the program and the facilities andiciculum and the
students coméout the shortage of instructorss the limitingfactor in access

GOALS
Goal 1¢ AccessWe will improve access to quality lifelong learning opportunities through the
effective use oftechnology, affordable classes and tistrategic location of facilities.

Access is a key principle that weldingledies. Welding has desighés program with the

student in mind. Weffer instruction in the OE/OE formatve have our curriculum oca CDB

Rom, and we use only one text book for our welding lecture lab coulfesalso offer all our
welding classesonsecutively andoncurrently. Weldings looking to offer its lecture classes

on line. This in conjunction to our strategically locattedhning centers offers access to our
community. O AyS 2206 LRaldAy3aad I yR RashélRdiohitiGsde 2 6y
the financial piece of attending college.

QX
O«

Welding also faces access challenges. Currently we have the facilities to aféssauttions;
however, we are not funded for futime instructoss. Why fultime? Given that Welding has a
very specialized program in conjunction with@&/OE instructional formathe typical part
GAYS AyaidNdzOG 2 NJ R2 S dhe studldnt ontffekallegél fO%er thelyéafsé T2 NJ S
welding has hired the part timer to fill in the gapdowever, theproblems/challenges of this
strategy were
1) all good welders do not make good teachers
2) lack of teaching skills(i.e. lesson planningyresenting lectures/discussions, assessing,
etc.)
3) not enough time spent onampus to serve the students outside class time
4) part timers are expected to work a full day at a physically demanding job and then come
and teach for an additional 5 hours
5) not all part timers have all the welding certificationshich more importantly indicats
they do not have the skillseededto deliver instruction in all the process areas.
6) Fullime faculty doesnot have the extra time to mentor our patime facultydue to
current growth demands (wait list, building new shops, etc.)

To build naximum acces, program stability and insequality instruction, additional fullime
instructors are needetb fulfill our mission!

Goal 2¢ Student Succes3NVe will promote succesBr all students through outstanding
teaching, studendevelopment programs, and support services in all that we @Rvpfessional
technical educatiorwill be responsive to industry needs and prepare students to work in a
globalmarket place.Transfer prepaation will prepare students for success in obtaining

~13~



baccalaureate degree<ollege readineswill promote student preparation for collegdevel
programs and employmentCommunity education/continuing educatiowill provide quality
education to enrich stdents personally, sociallyGulturally, and to upgrade occupational/job
skills.

Student Success is defined by tidéelding Technology Programml 8 SR 2y GKS aAYLX S
G5AR (KS aitdzRSydG 3SG oKIFG GKS& O YS T2NWwe h dz
Depending upon their goalacultywill work with thestudent to achieveheir goa(s) which can

range from a single welding certifican to an AAS in Welding Technology

The facu® Qa A y ihdetionshBupled Avith the Jobadeement Office have assisted many
students to become gainfully employed?lease se¢he Appendix#4for a list of students and
GKSANI aySg SYLX 2& SNWE

Goal 3¢ Diversity. We will enrich the educational experience by committing to the
development of diversity in oustudent body, faculty and staff

Welding embodies the diversity theme in many wakevelopment of Art classes and

individualized tainingclasses f € 2 44 ¢ a0 dzRSy da G2 aStSOG 2LIGAzY
open to them This flexibility has helped odepartmentbuild a diverse student base. This in
conjunction with our OE/OE instructional format allows the flexibility in schedutetain

these students.

Welding has also been successful in recruiting and retaining female instructors in a male
dominated trade. This modeldiversityand Welding has seen an increase in female welding
studentsas demonstrated over the past 3 years. We have had an average of 38 female
students per year which represents 12.4% of students per.ydaase see the Append#s for
Institutional Research statistics.

Goal 4¢ Continuous ImprovementWe will devel@, safeguard and allocate our resources
(human, financial capital, and technological) to ensure through planning and assessnagt
the delivery of relevant, quality programs anskrvices.

This goal is addressed through regular and systematic studgerelopment of program
improvement plans, program reviews, accreditatiomput from the advisory committeand
curriculum development.

Goal 5¢ Cultivating PartnershipsWe will effectively respond to the educational needs of our
students andcommunities through strategic alliances with business, government agencies
and educational institutions.

Welding has cultivated partnships on several level$Ve have made several connections with
companies in the local area. Columbidustries, Vigotndustrial Foughtand Madden

~14~



Industrial Craftsmen, IncNW Pipe Company, Gundersan.lare just a few of these
companies that we have partnered with

These companies have supported our grant efforts and sd®dughoutthe yearsand we
havedreturned the favog by supplying a workforce of graduated, certified, well prepared
employees.There is an understanding of trust, value and need between us. This has grown
into a strong relationship that both parties have grown to count on.

Goal 6¢ Community:We will facilitate growth and development of our district communities
by accepting a leadershimple and serving as a key educational resource to the community.

H2g Aa 2SftRAY3I ! RRNBaaAy3a GdaSTrendshrid haFuRea ai daAi:
This is not a new or trendy situation. This is the resulhefyradual increase the job market
over the past few yearsTheWall Steet Journalan an article in August of 2008@wing the

increase demand. Even with the down turn of gtmnomy, welders have been able to find
employment and the demand grows. Please see appendix 6 for articles confirming this reality.

~15~



Section 2
Curriculum

Reflect on the learning outcomes and assessment, teaching methodologies, and content in
order to improve the quality of teaching, learning and student success.

A. Evaluate the curriculum using national and/or professional program/disciplgwadelines
where available.

The PCC Welding Technology Program is in conformance with state guidelines through the
rigorous curriculum process required by our accredited institution. All welding classes were
developed under and approved by the Mattal Science Foundati Grant TheWelding
Technology Programmeets and teaches to a variety of industry welding standards including
AmericanWelding Society (AWS) Inter-Industry Conference on Auto Collision Repair (I-CAR,
FederalAviation Administration(FAA) andAmerican Society of Mechanical Engineers (ASME

All projects and welds are held éme or all of these standards

B. Identify and explain changes that have been made to course content and/or course

outcomes since the last review.

The most significant assessment driven changbhenMeldingTechnology Programn the past

decade has been the addition of the final exam requirements in each degree course. lItis here
where the students are required to take a written final as well asagtical final to assess
comprehension and manual skills. An additional benefit ofapmoachis plaangthe student

Ayidz2 | GLINBaadz2NBE O221 SNE GSaildAoft@EcoRigdaiMiilyy YSy i ¢
employed or unemployed often basedon success or failure of the initial weld test at the
employersiacility. TheWeldingTechnology Programstablishedhis new final exam process

to let the students become accustom to the pressures wedding test. Hence, when the
A0dzRSyGadirFp8) NBatsaikSe gAatft Y2NB GKFy fA1St
experiences at Portland Community College.

Another changeiace the lasprogramreview. Welding hasompletedchanges to the course

content and outcomes of all dfie individualizedcourses In 2010, he Welding Technology

Programwas asked to change the number designation of our individualized training courses

FNRY GKS F2dzNJ RAIAGE& dnnn Qangé ccurield beBaSse R AA 14 ™
9000 series classesve not beingreimbursed bythe Sate of Oregon

Weldingconverted theseclasses to elective credits anelvisedthe languageof the outcomes
and content to conform to the current pedagogyRECC. In making these changes Weldliitig
continue to give studentsdividualized training that is uniquely tailored to their abilities and
needs.

On February® 201Q the Curriculum/General Education Committee recommended our
course requests for approvalhis is the first step in the approval process. The journey from
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the Curriculum/Gen Ed Committee tioe course schedule takes averageof 4 months. The
schedule chnges began in Summer Term of 2010 and will be complete in the Winter Term
2011 printed schedule.

C. Assessment of course outcomes:

For this segment of the program revieane class (WLD 113hielded Metal Arc Welding Will
be used tallustrate pants being made Thetraining packet and COG have been included in
Appendix#7 for reference.

i. Are assessments that address the course outcomes described in the Course Content and
Outcome Guides (CCOGs)?

Within the body othe Welding Technology N2 39NIOE&<Zan be found the heading

Ghdzi O2YS ! ' 3aSaaySyid {ivannklawSsIrdnttieAMbD HOS6 pa@d‘é I YL S

G¢KS addzRSydG oAttt 0S aaSaaSR 2y KAAKKSNI I oAf
outcomes. The methods of assessment nmyude one or more of the following: oral or

written examinations, quizzes, and written assignments, visual inspeetelding tests, safe

g2N] KFEoAGaAXT GFal LISNF2NNIEYOS IyR ¢2NJ] NBf Il (A

il. Describe evidence that students are meeting course out@sn

For eacldegree applicableourse in the Welding Technologydgram there is a corresponding

welding packet. These packetgedurnished to the students vimaCDBDRom When a student
SYNRtfta Ay | ¢St RAy3 Of I JrnttHe dpprbpiiatelpécket, 3 G dzZRSy (i Q
complete the worksheets, and perform all work laid out in the packet. At the beginning of each
packet the intended outcomes are clearly stated. These can be seen on pages 4 and 5 in the
example packet. Within each packeeassignments designed to incrementally increase the

skill of each student from project to project. The projects and worksheets are designed to

expose the student to alhtended outcomes stated in theOG and welding packet.

Thewelding/cuttingprojects are held tcAmerican Welding Society\{§ D1.1 Structural Steel
Welding ©dea cornerstone inndustrystandard. Ultimately the student completes all
projects, worksheets, andritten final examand a practical fingbr a given classRage 55 of
the example packehighightsthe grading rubric which is common to all lecture/lab welding
classes. The completed packet (work sheets, welding and cpttipects, written fhaland
practicalfinal) are evidence ohow well thestudent(s) met course outcomes.

iii. Identify/give examples of assessmeilriven changes made towards improving attainment
of courselevel outcomes

The creation obur new elective series (which replaced our 9000 series cdigaa example of
assessment driven changégt weremade in Weldingn the fall of 2009 Welding made major
OKIFy3Sa (2 (KS 2dzid2YySa 2F (KS&aS O2dz2NESa | yR
changes wilhow allow our students flexibility in seléng their training in specific process
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areas andmost importantlyit will allow the college to obtaifull reimbursenent by the State
for these classes.

D. Assessment of College Core outcomes

i. Describe how courses in the program/discipline address @allege Cor®utcomes.

¢tKS O2fttS3aAS O2NB 2dzi02YS G/ 2YYdzyAOlI GA2yé Aa
Write, Speak, Listen, Interpret Visual Images and Communicate Visuallys réaidily

measurable in welding classe®Vithin each course student will read, write, and interpret
blueprints. Analyzing written information, applying knowledge in wntend verbal form,

and interpretblueprintsfor their purpose ad meaning are all part of the skill sets the

student needs to develop. In eachurse thestudent will listen critically to verbal

instructionas well. Successful completion of the task at hand is the key indicator to
determinethed (0 dzZRSyYy 1 Q& &dzO0SaaTdzZ O2YLX SGA2Y

Critical thinking and problem solving are a near constant in wgldourses. Students turn
blankplates of steel into intricatebjects and weld them to AWBdustry standards At

each step in thgroduction process projectpresents challenges. From blueprint
interpretation, cuttingto within a 1/16 ofan inch tolerance, fitp, tack-up and weld out
Each student must apply knowledge of essential variables when making each weld,
adjusting one or all depending on each result of each w#tlddents must critically evaluate
every action anére constantlymaking decisions and taking actions based on analysis.

Professional @mpetence igeadilyappraised and is the end product of each claStidents

in the welding program must perform tasks, procedures, and processes with competence as
defined byAWS D1l. Many courses culminate in practical certifications that are identical

to actual certifications. Certifications are the iredty standard for employabilitygnd are

the accepted measure of professional competence natiaae. Students who complete

these courses very often chee to become certified and are tested through a third party
testing facility.

Community and Environmental Responsibility are an integral part of the Welding program.
With an aggressive rase/recycle mindset and a willingnesswork with the community,
students in the welding program participate in environmental and civic action.

Cultural Awareness

It can be readily seen when oeatersthe Welding Technology Prograab that our students
represent a diverse group of people who reflect our local commurStydents range from 17
to 60+ include men and women, arsgveral nationalities including 10.7% Hispanic.s&he
simple facs paired with an atmosphere of mutuagspect which is inclusive of individual
differences, provides our students a safe and healthy environment for cultural exchange.

Seltreflection, of coursés)begins long before a student enters our doors. Shelent hago
decideto come here to PCC to better their lives through learning and we enter into the process
with them when they decide to joiour program. As instraers in the Welding Technology
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Program we act as advisors to our student, providing guidance to help teaohrtheir
individual goals. Students must first define their goals and we help them plot a ajurse
actionthrough the program to achieve those goals. Whethésain AAS in Welding
Technology, a Less Than One Year Certificate, an upgrading pbskiltertification in a
chosenprocess €9), a student must reflect on what witlest meet his/heiown needs.

Selfreflection is related to the philosophy of consciousness and is very different from self
assessment. Self assessment can be empiripadiytified whereas, in the classroom setting,
seltrefection must be mostly guessed at. It can be imagined that a student might often reflect

on such things as self discipline, patience, pride in workmanship, and self confidence, as these
are things we s#&ss in our program. One can also imagine there are times when a student may

be more inclined to introspection such as when writing reports for Fabrication | and Fabrication

I, critiquing and explaining concepts for sculptures in our Sculpture Weldilag$l and during

the Capstone Class assessment process. The cause and effect of actions or inactions on the part
of any student in the program may also give rise to-slection.

il. Please revisithe Core Outcomes Mapping Matrix for your SAC andiate as appropriate.

In Appendix#8, our Core Outcomes Mapping Matrix pagetlines how Welding coursgork
FAOGA AyG2 (KS ORederfiyie ooaverSien idur thdixit@aizytSraining
courseq9000 seriepto three digit designated coursesill only affectthe course title and

number. When the approval of the changes is finalized we will make appropriate changes to
the matrix. The list contains classes that are currently inactivétawill be reactivatedvhen
qgualified parttime instructors are foundo teach these coursegs.e. NDT¢ Nonrdestructive
Testing- 1, NDT 2, anQuality Control and Inspectipn

iii. What strategies are used to determine how well students are meeting the College Core
outcomes?

TheWelding Technology Prograpackets and coursework were created to include exposure to
all College Core Outcomeshis is documented through completioh projects that lead to a
comprehensive final.

iv. Describe evidence that students are meeting the Core outcomes

The completed coursework and related packet is evidence that the student is messtgpf
the College Core Outcomésowever, Culturahwareness is not something that we address to
a high level, as seen in our Core mapping Matrix.

v. Describe changes made towards improving attainment of the Core outcomes.

At this juncture, v@ have not currently made any changes towards improving attamrokthe

core outcomesTheWelding Technology Prograpelievesthat they havea great example of

self assessment curriculum offered at PCC andribe used asmexample of a program that is
looking to the future(Please see the PCC Assessment Committee Web page for our sample).

E. To what degree are courses offered in a Distance modality? Have any significant
revelations, concerns or questions arisen in the area of DL delivery?
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TheWelding Technology Prograsinterested in bringing its lecture format classes online to
increase access for all of our students. These would include Welding Processes and
Applications, Blueprint Reading, and Codes and Standardilingyenderstandthat distance
learning will noimprove our staffing problemsut it may improve the experience of our
students. Waling iscurrently in the brainstorming phase with regaaiDistance Learning.

F. Has the SAC made any curricular changes as a result of exploring/adaatugational
initiatives (e.g. Service Learning, Internationalization of the Curriculum, Ingiased
Learning)? If so, please describe.

At this time theWelding Technology Progranas made no changes to curriculum as a result of
new educational initiatigs.
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Section 3
Needs of Students and The Community: Are they Changing?

What is the effect of student demographics on instruction, and have there been any notable
changes since the last review?

TheWelding TechnologyrBgram at Portland Community Collegdresquentlyrecognized as

the best training available in the stafthis is based upon feedbl¢hat we have received from

our advisory committee, industry and past /present studen®lding hasxpanddto Swan

Island in 2008 where it currently operates a 24 statghrop delivering instruction in founajor
welding process areas. Newberg High School is the third area of growth. It is here where PCC
partnered with the school district to open up aneth24 station kop. The Newberg High

School facility gives PCC Welding the ability to take a student starting at the high school level
and train them all the way through an AAS degree program at Rock Creek.

Priar to the Newberg facility, th&/elding Technology Progrepartnered with Gunderson
Incorporatedto openatrainingsite at their plant on Front Avenue one year trial was the
originalplan, however, due to facility issues it only lasted for two teb@fore being shut
down.

At this juncture it should be noted that tHewan Island Training Centeas developed in
partnership with Vigor Industrial. This partnership was formed in March of 28688 ouldnot
havehappened without their financial backing. Thenovation of the faility started in March
andwascompleted in May with full time classes (one shift only) offered for Summer Term,
2008. SeeAppendix 8 regardingarticleson the opening of Swan Islandaining facility).

The Swan Island Training Center (SITC) is bedthin the Portland shipyard. Portland
Community College leases a space in building 10, owned by Vigor Induktigdcility houses

24 welding looths; a small fabrication areanarea for cutting and burningind a separate
double wide trailer located just outside trshipyard that serves as classroom, office and locker
room.

Vigor Industrial was especially interested in forming this partnership for the availability of the
Welding Technology Progr&@mexpertstaffé and the positive reputation of the Welding
Technology ProgranVigor Industrial has recognized the need for trainegd is supplying

goods and resources for this partnership. Vigor views this partnership as a long term endeavor
since the invested over $250,000ni the current renovation antlave plans for a large

expansion, currently in the works.

With the SITC, Portland residents, desiring welding, can attend a facility more centrally located.
Swanisland is located just offj with easy bus @nsportation available. Our newest location in
Newberg will provide accessibility to more people in western Washington County, Yamahill
County, and Marion County.
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Has feedback from students, community groups, transfer institutions, business and industry
or government been used to make curriculum or instructional changes? If so, describe.

TheWelding Technology Programas an advisory committee made up of representatives from
PCC and local businesses that employ welders and fitters. Timadeommittee meets once a
quarterto discuss the needs of industrifne meetings also provide tiWelding Technology
Programstaff withinformationas to which companies need any special type of training that we
currently do not provideThe committee keps the faculty updated on industry needs and
requirements for upcoming projects and job availabilitilso, we can get feedback on past
students that are employed at some of the businesses.

Our current students are encouraged to give us feedbaatuonculum. ThéVelding

Technology Prograiiacultyis continually making modifications the curriculumwith the

ultimate goal of having a cuculum that is more industrgriented and responsivghus

allowing our students tde well prepared to meet thehallenges of working in industry as
welders

We have added a course on Submerged Arc Welding. This course is the only ceck lmffany
community ollege in the area. Industry requested that we provide training in this discipline.
Our Swan Island fadifiis incorporating and modifying training to address the needs of the ship
repair and barge construction business.

Describe current and projected demand and enrollment pattern. Include discussion of any
impact this will have on the program or discipline

With the current economic outlook, welders are projected to be in ligimand through the

next decadewith projections exceeding 200,000. Job vacancies are due to current welders
reachingthe retirementageand beginning to leave the industry. The American Welding Society
and the Wall Street Journal have recently printed articles about the shortages of welders
expected in the next five to ten yearSeeAppendix #£0 regardinarticlesthese topics)

Enroliment at Swan Island began with twenty students (our established maximum student to
teacher ratig forsummer term 2008. By the fall term 2009 we were at full capacity (24
registered students) and the wait list was in the2 g  MThig € @lmentdata is similar to
Rock CreekTorespondto this enroliment increaseghe WeldingTechnology Programeedsto
expandby adding full time faculty. Please see the matrix below where w@areed of
assistance in this area
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Rock Creek Campus

Shifts Morning Mid-Day Evening Friday Week
TAM-12 12 (noon) 5PMc¢ 10PM End
(noon) 5PM (FriSat
Sunday
Instructor 1 | Matt Danny Scott* /Kevin | Daveg Diesel Growth
Student Welding
Instructor 2 | Growth* Growth* Connie Art Sculpture Growth
Kevin
Regular Welding
Courses: Scott**

Swan Island Training Center

Shifts Morning Mid-Day Evening Week End
6AM-11AM 11 AM4PM 4PMc¢ 9PM (FriSatSunday
Instructor 1 Growth Growth* Mike Growth

Newberg Hgh School

Shifts Morning Mid-Day Evening Week End
5PM¢ 10PM (Sat¢Sunday
Instructor 1 N/A N/A Growth Growth

*Currently being taught by 2 partime instructorsper shift. This presents unique issues with
pay, grading and consistency of instructiozor more information, please see below.

**\Welding Department Chair, Scott Judy, has 50% teaching release time to cover Department
Chair duties.

**** Special note -- both Rock Creek and Swan Island Tiam Center run year around.

The PCC Weldingechnology ®gram has grown and is in critical needhadre instructors. We
have the facilities. We have the overheadlectricity, equipment, watemestrooms, cafeteria,
etc. We have the will. We have the tinstots available However, ve donot have the
instructors and support staff

To servicehe growth areasthe WeldingTechnology Program believes iniscessary to fill the
positions with full time faculty. This will maintain the quality of instruction that is missing by
utilizing part time instructors in the shop classBy wsing two ingructors over the week to
cover one shift causes disruption in student learning simply by the differences in delivery of
instruction from one faculty member to anotheGrading becomes an issue.dA1 dzZRSy (i & Q
performance may differ under the direction oifféring instructors. Because the Welding
Technology Program is OE/OE and somewhaipseiéd, instructors are responsible for all
courses at oneine, often having students active in 25 courses at onidas presents several
complications when deciphigrg parttime workloads related to instructional loads. For
example, one instructor maybe listed as instructor of record for all 79 welding couf$es is
necessary for the instructor to have access to enrollment and grading records. When that
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position is split into 2 instructors, the complicati® multiply. Workloads neetd be manually
adjusted to accommodate actual hours worked vs. workload. HR has looked at this problem
and found no simple solution so each term must be handled individually andelg. Even

with our present staffincludingnine part-time instructors,we continue to have a waitlist in
excess of 100 at Rock Creek. Unfortunately, this sendsfavorable message to the public
when students are turned away from our prograrm the past two years, PCC has seen a large
influx of federally funded réraining students. If the Welding Technology Program was unable
to accept the student when the funding was available, which was often the case, the student
was forced to choose a diffent subject matter for their education.

What strategies are used within the program/discipline to facilitate access and diversity?
The welding program at Rock Creek and Swan Islandtb#e@pen entry/open exit
instructional format This particular method allows students to enter the progrararat time

to complete thecourse(s) the students are registered @pen entry/open exit also, and very
importantly, allowghe individuals that are currently working in industry to atteR@ for a
specific time period to take a course for new training or upgradkills Atthe completion of
this training, the studergcan return to work with the upgraded or new skills required of their
employer. Many former students return to upgrade thskillsto better promote themselves.
Industrial partners contact us for training and upgrading their employees for specific skills
required by that employer.

One of the unique features dfie WeldingTechnology ®gram is that we do not have any
programprerequisitesfor our individualized courseblence our program is open to many
people that ordinarily would nateadly meet the academic challenges in our degree course
work. This makes the welding program veogcassible to the communitggardless oage or
gender or prior educational experience.

The Welding program serves all age groups; currently the age range is 19 to 60. Our classes are

made up of people from all ethnicities, including male and female. Fall term 2009 has four
female students at Swan Island and twenty at Rock Creek.
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Section 4
Faculty

Faculty: Reflect on the composition, qualifications and development of the faculty

Currently we have situll-time facultyand ninepart- time faculty. The composition of our

faculty team is on®f our greatest strengths. Fttime instructors represent 192 years of

industry experience and 97 years of service with PCC. We all come from different areas of the
industry with a wide range of qualifications and diverse experierides.Welding Technology

t N2INIF Y Aa & IMoRing by yungrieNy) ma-tyné &aff eventually develop

into the full time faculty of the future. As graduates of our program, these staff members bring
on-the-job experience to the shop. This enables them to pass on to future welders the
experien@ necessary to be successful on the job.

Development of individual faculty is ongoing through professional development plans.
Development of the department as a team is ongoing through weekly meetings and team
efforts in curriculum developmenevisions program review and assessment and instructional
material development.

A brief profile of all faculty is listed below.

Full Time Faculty

Connie Christopher 57 years old, 37 years total experience, 30 years at PCC. Certil
FulkTime Faculty Welder,Certified Welding Inspector.

Scott Judy 58 years old, 30 years total experience, 16 years at PCC, 10 ye
FulkTime Faculty Department Chair, Certified Welder, Certified Associate Weldir|

Inspector, AAS Welding Technology.

Kevin Longueil 41 years old, 18 years total experience, 8 years at PCC, five ye

FultTime Faulty part time three years full time. Bachelor of Fine Arts in Sculpturf
two years in the Welding Technology program

Danny Merrick 64 years old, 41 years totekperience, 16 years at PCC, Certifie(

FulkTime Faculty Welder, Two Year Certificate in Welding Technology

Mike Rasmussen 61 years old, 41 years total experience, 10 years at PCC (8 yeg

FulkTime Faculty part time, 2 years full time), Certified Welder, Certif\dlding

Educator, Certified Welding Inspector, One Year Certificate in
Welding Technology.

Matt Scott 44 years old, 25 years total experience, 17 years at PCC, Certi
FulkTime Faculty Welder, Certified Welding Inspector, AAS Welding Technology
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Education

Linc Sprinkel
PartTimeFaculty

Mid day class (28 MTW)

33 years old, 6+ years total experience, 6 months at PCC, Cert
Welder, AAS Degree in Welding Technology.

15 hours (3 days) per week, Rock Creek

Dave Williams
PartTime Faculty

Diesel (712 Fri.), AAS Welding Technology, Certified Welder
32 years old.
Dave is a Clackamas Community Collegeifad instructor.

Mark Powlson
PartTime Faculty

Codes and Seifications WLD 203 and Blueprint WLD 102
47 years old.
Full timeemployment at Carlson Testing Labs

Shona Yardley
PartTime Faculty

Community Ed Sculpture Class
32 Years old.
Employed at Metafalas a TIG Welder.

Chet Bishop
PartTime Faculty

Welding Processes WLD 101
56 years old.
Full time employment at Gunderspimc.

Liberty Olson Swan Islandraining Center, 2 days per weeR5 years old.
PartTime Faculty AAS Welding Technology earned, certified welder
Kirk Bbberts AAS Welding Technology in proces38 years old

PartTime Faculty

10 hours per week, Ro¢kreek

Lauren Cobb
PartTime Faculty

86 completed Welding Technology credjtshipyard experience
15 hours (3 days) per week, Rock Cre8k years old

Drew VanHousen
PartTime Faculty

Swan Island Training Center, 2 days per we28 years old
AASWelding Technology

***Note that 4 of our 6 Fulitime instructors are at or pastetirement ageand/or

eligibility .***

A. Provide Information on

|. Rational for the size, distribution and composition of faculty in subjacea.

One of the strengths and challenges of teaching welding in our program is that faculty are
required to teach multiple classes offered concurrently. Instructors must be qualified in all
areas of the program. This means instructors must be able to multitastkiict, trouble shoot,
assess and delivanstruction inas many as 20 different courses in a given shift3do 20
students at varying levels of skill developmantd needsHence, he Welding SAC has
established a minimum and maximum class sizesare program stability and quality.

II. Quantity and quality of the faculty needed to meet the needs of the program

discipline.
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Currently the quantity of faculty does not meet the needs of the program or the demands of
our community. Theurrentnumber offull-time instructors is not sufficient to efficiently utilize
the largest welding training facility in the North West locatednet Rock CreelCampusTo

fully staff our Rock Creek facility we need thremre full time instructors to increase $tang to
two instructors per shift on all three shiftsxd ald a weekend shift so thaWelding can be the

O 2 N S NE hexyliége thaFitsthe Life of the 8 dzZRSy (1 & d¢ . @& [RRAYS3
would maximize thenstructionalefficiency in utilizing the resources of our Rock Creek facility.
In addition the Welding Technologydgram operates year aroundAs discussed previously,
this presents a whole set of challenges and issues that is difficult to meet wittirparfacully.

If this is left unattended, students will be the athat will have to pay the price of lack of
instructional continuity.

TheSwan Island Training Centemlso under staffed. @rently there are only two shifts

offered to the communitydue tothe lack of instructorsThe addition ofwo more instructors
would make it possible to offer three shiftand maximize instructional offerings at this satellite
facility. In addition, the new facility at Newberg High School é@sal opportunity to grow.A
full-time instructor to deliver evening instruction and part time faculty for a weekend shift
would anchor he new facility in the Yamhilbenmunity offering education and economic
security to all that attend.

Thequality offacultyrequiredto instruct inour open entry open exfiormat, multiple welding
processes, multiple courses both individualized and deghegoing on at the same time is very

i KN

RAFFAOMzZ G (2 FAYR® LYy FIFO0 ANRB Y2dzN) 244200348 F dz

full-time instructors andwo of our parttime instructors are program graduates. Although we

did complete a national seeh when we hired oulast threefull-i A YS  F I Odzf G &% 2 dzNJ &

ANRB oY ¢ ¢ SNB U sl roseacihe tof) tizbubbiit Tha iStétviewing pocess

Frankly, it is a disservice to the community and our institution to have invested in such a
resource only to have booths sit empty while hundreds of community members wait to be
served Thelack of adequate and professional fuiime instructors should not be the holdp
to this service.

[ll. Extent of faculty turnover and changes anticipated for the future

We havean exceptionally strong team of futime faculty. However, planning foretirements is

upon theWelding Technology Prograrnithe change anticipated is the same crisis that the

welding industry is facing todayank 3Ay 3 g2 NJ] F2NOS 6AGK ayz2 2yS
positions. Four of our six fuiime faculty arecurrently at retirementage The shortage of

welding instructors is even more critical than the shortage of welders. We need to prepare
instructors for the future now.

IV. Extent of the reliance upon adjunct faculty and how they compare with fule
faculty interms of educational and experiential backgrounds.
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We rely on partime faculty in a variety of way$heFriday DieseTechnology weldinglass is
difficult to staff because of the scope of processethancourse. Our lecture classélueprint
Reading, Welding Processes and Applications, Welding Codes and Specificatamstiar

area that we use pastime faculty. The scope of these courses is more focused than the diesel
lecture lab course, but availability of qualified instructors is scantkeepingthem oncethey

are found is evem greater challenge. When we hire part érs to teach our core lectur&b
coursesthe requirements of experiengeducation and skill must be the same as the full time
instructor they are workingvith in order to maintain the quality of course delivery and
consistency in content.

V. How the faculty composition reflects the diversity and cultu@mpetency goals of
the institution.

Our faculty composition represents a very diverse collection of background and work
experience. We are currently lacking in cultural diversity. Gedokrsity is stronger than
most, with one fulktime and 2 partime female faculty members.

B. Report changes the SAC has made to instructor qualifications and the reason for the
changes. http://www.pcc.edu/resources/ academic/instructequalifications.pdf.

The Welding SAC riews instructor qualificationgeary. The most recent change was the

status of the AAS Degree from required to preferred status in hopes of getting a larger pool of
applicantg(full-time and parttime). There is a critical shortage of qualified welding instructors
especially ones with the broad scope of qualifications nexglito teach our unique structure.

Our instructors must be qualified to teach a program not just a ckesce, this further

supports our argument to seek additional ftithe instructors.

C. How have professional development activities of the faculontributed to the strength of
improvements? If such activities have resulted in instructional or curricuidaangesplease
describe.

2 St R A ngghathdevididrduring our NSF grapfrom 20002004 provided $aff development

includng conducting aieldDACUM study of 52 locabmpanies. No#Destructive Testing
GNFAYAYy3Is 4. 01 G2 tioddl dstricdS extehsiv@mirdrghid SELISNA S
development of instructional materiaigere all benefits of the grant
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Section 5
Facilities andSupport

A. Impact of student load on welding classroom/shop space.

WeldingQ &vo classrooms (132a and 18Paretoo small Fnding classroomspace for our
lecture classess extremelydifficult.

In the weldingshop machines are moved from one placeanother to accommodate the
constantly changing needs of the studerdad to overcomeelectricalpower shortages.
Weldinglec/lab students wanting to watch training videos often interrupe other students in
the classrooms.

The welding medialassroom is very important to theuccess of the welding studentA new
student coming into the WIdingTechnology gram will start their training in the media lab

by watching safety videos before they ever set foot in the welding lab. Studentsiairethe
program will go to the media classroom to watch videos of the next welding process they are
about to experience in the shop.

The media room has very antiquated-FV wQ&a GKIF G NS 20SNI mn &SI N&
OFYS (2 dzzaRRayaklrygRe%ENE | 320 [ 2Y&aARSNAY 33
GKS &adz00Saa 2F (KS ¢gStRAYy3I aiddRSydtaz AlG g2dzZ R
schedule of continuing equipment tgates in the media room.

The best short term solution to theroblems in the welding classrooms is to remove the wall
between 132a, and 132b to make it onega room. This would give thWWelding Technology
Programan adequate space for some of the media training we do in those roéwmditional
classrooms are rezled to expand NDT courses and stabilize offerings of required lecture
courses.

The need to enlarge and upgrade the welding facdttiRock Creeis fast becoming critical.

The WeldingTechnology gram has tle ability to run three shifts petay withtwo instructors

on each of those shifts. With a wést that has peaked at ov&00 in the past yeaand

potential students calling on a daily basis begging for spots it makes sense to fully staff all of
those positionsand modify the facility to acecomodate the community need

1. Classrooms:

a. Removéhe wall between 132a and 182

b. Build the two class rooms that were promised to welding in the last voter approved bond
measure.

c. Update the media room with current technologyomputers, projectoy etc.

d. Purchase aw tables and chairs
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2. Shop:

a. Fully staff all available shifts with full time instructors.

b. Make necessary electricalgnades to accommodate newer equipment.

c. Upgradeipe welding booths withentral ventilation and lighting

d. Remove CMU wall between fabrication bays #1 antb#2aximize instructional space
and provide

for a safe area to work
e. Add an overhead crane to the Fabrication Bay

Describe how students are using the library and other outside the classroom information
resources.

Currently, thewWelding Technology Programtilizes thelibrary as a reference resource. Extra
copies of text books are put into circulation and the Ammani Welding Society has donated
their technicalcollectionwhich isin the reference portion of the Library.

B. Provide information on clerical, technical, administrative and/or tutoring support.

The increasingumber of students on the wait lisaind the ever increasing number of students
in welding classess taking a toll on the amount of time instructors are getting to spend with
their students. With just over 100 students actively taking classes in the &hlbjecture
classes, and a largeait list, it is a full time job for a welding instructor to just manage the
paperwork part of class, not to mention the teachaspect Due to ths unprecedented growth
of the welding program over the past decadtenake sense to dedicate a full time
administrative assistant to the program allowing the welding instructors more time with their
students.

Hiring an administrative support person to work full time with the welding staduld increase

our effectiveness as program This administrative syyort staff would assist the department

in advising asdiance, scheduling, tracking, waitlist management and follow ép Learning
Specialist supplied by Perkins Funds help students with embedded instructions including, but
not limited to, math and readig. The Learning Specialist is also able to help students through
mired financial aid funds and guide them through any NAFTA, VA or other government funding.

C. Provide information on how advising, the office for students with disabilities and other
student services impact students.

New welding students coming into the program are spending mane tvith advisors and

tutors in Building 9 thenpreviously This s due to the fact that all welding classes are full with a
wait list. This situation encourag#éee students tabegin theirgeneral educatiortlasses. Once

a student has taken his/her placement testing and keavhere to start classes, he/shegll see
advisorsand tutors if they require help. The lawhistrative staff helping th&Velding

Technology Prograiin this area is stretched th and we might onlgee a Perkins funded
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Learning Specialisbr welding students once or twice a week. This is anotixample of
students not getting the help they need from support staff and adding to the load of the
welding instructors on the shop floddence, administrative support would great assist us in
serving the community.

D. Describe current patterns of schedal (such as class size, duration, times, location or
other) address the pedagogy of the discipline and the needs of the students.

Currently alweldinglec/lab classeat Rock Creeéire offered on three shifts Monday through
Thursday.Classes at the Swan Island Training Center are oftar@dshifts per day Monday
through ThursdayDue to the fact that all welding classes are full and there is a list of students
waiting to enroll in classes we know that all classes in the foreseéable are full. The

addition of the Swan Island facility has not helped to reduce the number of students waiting on
the weldingwaitlist at either location. It has actually increased the demand due to all the
publicity that the Training Center receivedhen it opened its doors. The only logical answer

to addressing the large and averesent waiting list for th&Velding Technology Prograisito

add additional full time welding staff in the morniagd afternoon class time frames at the

Rock Creek Carop location and to add addamnal shifts at the Swan Islandaihing Center.
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Section 6
CTE Programs

To insure that the curriculum keeps pace with changing employer needs and continues to
successfully prepare students to enter a career field

A. Evaluatethe impact of the advisory Committee on curriculum and instructional
content methods, and /or outcomes

e Our Welding Program stays current with industry needs through an active
Advisory Committee mde up of representatives from localisinesses that
reguarly seek our graduates for employment

e Our Advisory Committee gives us insigh welding positions processailability
due to economicatonditions in our local area

e OurAdvisory Committee provides input @utcomesour students need to be
successful

¢ Committee advises us on recommended equipmenpurchase.

e Committee advises on skills needed in the workforce and thus improves the
quality of products while enriching the community with highly trained graduates

e Our committee has listened to what otherduastry needs are for new courses
that we should look into for development one of these being our new
Submerged Arc Welding course

e Advisory Committee has given us input into the development of Curriculum for
the Submerged Arc Welding class

o Employer and stidient feedback to the department that students are meeting
the established program outcomes

e Our advisory committee is one of our weakastas and needs improvement

All of the welding instructors are continuously looking for new partners in the industry
B. Degree and Certificate Outcomes:

l. Identify and explain any changes that have been made to degree and certificate
learning outcomes since the last program review.

The Welding granQ l&arning outcomes have been designed to reflect industry trends
and standards and support college core outcomd@heWeldingProgramhasaddedl12
credits ofGeneral Edcation into theTwo-Year Certificate andAS degreeOur
individualized courses.€. WLD 991@tc.) were changed to 100 and 200 numberg b

state mandate to meet state requirements for FTE reimbursem&he NSF Grant 200

04 allowed us to initiate new courssach as:NDTI, NDTIWLD290,WLD203,WLD
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211,WLD210,and WLI263 with inceased math and science to meet college core
outcomes.

Il. What strategies are in place to assedegree and Certificateutcomes?

The faculty are contimally assessing and improvirtge welding classes through weekly

RSLI NLIYSYyd YSSiAydaQa yR aiddRRSyd AyLidzid 2 AGK
opportunity to evaluate curriculum, course offerings and instructional design on a term by term
basis. This is due to the indasrequirements placed upon our students. This in turn requires
theWeldingt N2 IANJ Y (2 0SS NB ahuiks/ohcurgcBlurdthatRre telsBdmrR S & O
the students. In conjunction Wit Y SS G Ay 3 G KSWeldingiRtayhg @rient WithS R &
industry changes and respoimgj to their needsA prime example is the opening of the $wa

Island Training Center. &\ivere faced with the challenge of training welders for the ship yard

and working with the community in this area of the city. We have alademt a requirement

GKFIG addzRSyadaQa G1F1S 2dzNJ / FLlaG2yS O2dz2NAES® ¢KAA
concepts learned throughout the course of studie also study the triennial review of our
/| h DoGkng for areas to improve and expand our prgt

Another vehicle Welding uses to assess the overall performance in the completion of outcomes
in the certificate and degree is our Welding Capstone class. This course is intended to assess
three primary areas. First, the course requires shedent o do amajorfabrication project It

is here where the studenwill have to build arbject from drawings to industry standards. This

in itself requires the student to utilize higher level thinking skills. Second, the student is
required to complete armployability uwnit. To begin, the studergppliesand interviews with
Madden Industl Craftsmen, IncThe studentcompletes an on line application,chedules an
interview, and takes a weld test at Madden Fabrication. Sinsilates aeal worksituation so

that they can build their confidence in a safe environment. Third, the student takes a
comprehensive final exam that covele theory of all the welding processes that they studied

at PCC. This course of action allows\Wding TechnologProgranto assess the job

readiness of the graduating studentlore importantly, it allows the students to gain more
confidence as they leave the sch@mvironment and transition toe the world of work.

lll. Give evidence that students are meetingdse outcomes.

The Welding Tectutogy Pogram is based on performance outcon{aationally recognized
criterion reference)Student performance measurements are based on established industry
standards and performance outcome. The various areas of study during the program will be
evaluated by a variety of activities. Typical of those activities are the following;

1. Reading assinments information sheets, textbooks, journal articles and the
learning resource center are potential sources of information that the student will
reference as directed in the courses and modules identified in the introduction of
each course.
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2. Practice Completion of task and projects identified in the reading assignments,
information sheets, journal articles and textbooks Students are required to complete
practice activities with 100% competency.

3. SeltassessmentChecking and evaluating the students urstanding and
knowledge gained through the reading assignments and practices typically done
through a practice evaluation.

4. Lab ActivitiesParticipation in structured laboratory exercises with the emphasis on
developing skills or increasing expertise in #neas of study identified in the
module packets.

5. Final AssessmeniAn assessment in the form of a written exam and practical
application that addresses the subject areas identified in the module packets.
Students are required to complete final assessnativities with 85% competency.
Employer and student feedback to the department serves as evidence that students
are meeting the established program outcomes.

IV. Describe any changes made towards improving these outcomes

Over the last three year¥§yelding Bchnology courses have been reviewed and revised within a
learning outcome framework. The quality of learning outcomes invle@dingTechnology

Program is industry drien. Sudents are requiredo take our Capstone course for completion

of the two year Certificate and the twypearsAssociateof AppliedScienceDegree.

C. Review job placement data for students over the last five years, including salary
information where available

TheWelding Technology Progracarrently holds files on past welding students going
back 12 plus years. These files hold a wealth of informatiopast students that could
be put into a very valuable database. Tracking students is still an issud/eltieg
Technology Programnd the InstitutionalEffectivenes®epartment of PCC are working
to develop a mailer to track Certificate and Associate Degree Graduate$Védltmg
Technology Programeeds additionafunding to establish our own Database of students
that are now working as/elders and where they are working.

D. Forecast future employment opportunities for students.
Due to the retiremat age of welders the demand for welders will continue taraigh
demand for some&ars to come. American Weldingc®ety predicts 200,00elder

shortages in 5 yearsSee AppendixX for Salary and job information

E. Analyze any barriers to degree or certificate completion that your students face, and
consider the reason that students may leave before completion.

The followings a list of typical barriers for studerits complete acertificate andor
degree
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Full-time facultyare needed at Rock Creek to best use instructional space
Classes fitjuicklysostudentsare placed on a waitlisthich limitsaccess.
Fnancialresources are limited

Family Demands

Emphasi®n Skills Upgradeot seeking a degree, need job specific skills for
advancement.

Work demands (Mandatory overtime)
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Section 7
Recommendations for Improvement

A. Assess the strengths in yoyrogram/discipline

2 St RAY3IQa adNBy3aidka AyOf dzRS

Openentry, openexit instructional format

Welding shop space and equipment

State of the ArCurriculum

Depthand scopeof instructor€baclgrounds

Industry Partnerships (i.e. Lincoln Electric, Columbiastrées, Vigor Industrial, etc.)

High School Partnerships (Meek professional Technical, Future Farmers of America, etc.)
bS6o6SNA | A3JKvelfityghapR f Qa y Sg

Swan Island Training Center

Strong Welding Articulation program witMeek Professional TechnicBlenson Tech., Hii,
and St. Helens High School.

10. Employability of our graduates

11. Excellent reputation for graduating well prepared students

©CoNOOr~WDE

B. ldentify the areas in need of improvement
a. Streamlinea consistent system of studeadvising and student file information

e Centralize student intake system, waitlist management, and student falijpw
e Revise ppgram entry and tracking procedures
o Utilize omputer advisingExcekheets
e Yearly schedule displayed in poster size of lecture offisgngs
e Place thesafetyand Orientationon-line
e 5SSt 2L) G2 KAtS @&2dz gl A0G¢é | OGAQGAGASEAKT2] §
e Update advising book

b. ModernizeResource Room
TheWelding Technology Prograneeds to continue to work to develop a better
resource room.
¢ Research and purchasew welding videos
e Research and purchase new software
e Research andaVelop lessons using Power Point
¢ Install Infocusprojection and soundystem in class room

c. Update and Revise Curriculum
A Review / hDQa
e Insure industry language is utilized
A RenewTraining Packet
e Reevaluate WLD 261 & WLD 262 Content
A AnnualCatalogReprisal
A Critically Reviedegree and Certificate Requirements
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d. Pursuehe approvabf additional FulkTime faculty to maximize facility and respond to
continuedwelderdemand

Need twoinstructors per shifto maximize the Monday Thursday shiftat Rock
Creek

Need a new Fullime Instructor for a weekend shit Rock Creek

Two additional FulTime Instructors at Swan Island Training Center will open 40
more student places.

Need to $aff so all required lectures are offered twice a year, once during day
shift and once during evenings.

e. Classroom&enovations

f.

Remove the wabetween 132 and 139.

Build the two class rooms that wepgomised to welding in the previouster
approved bond measure.

Add infocus overhead projector system.

Update the mediaoom with current technologyamputers.

ShopRenovations

Make necessary electrical qgrades to accommodate newer equipment
in the fabrication bay

Remove blockvall between fabrication bays #1 and #2.

Install 460 Volt power in 18 SMAW booths.

Install 6 ventilation hoods and ducting for pipe welding stations.

Install gantry crane in fabrication bay.

Administrative support

Hire an administrative support persan work full time with the weldingtaff.
Currentdemands on instructors requif€ A Y k K S NJ (st2derRa@ivising/dh &
the shop floor.

A full timeLearning Skills Specialist would fill a critical student need for
help with learning mathematical equatioasid developing
reading/writing skillaas well as charting his/her courseanademia.

IncreaseHigh Shool partnerships

Work with PAVTEC to build partnerships
Faculty make site visits.

Continue Professional Development, Department group training and personal
development plans

Develop work place contacts

Attend professional conferences

Department group training, such af$ferings byLincolnElectric
Supportrelease timeas necessarfor professional development
Pursue staff development funds such as TLC, IIP Grants, etc.
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C.

Increaseandustry partners.

Hold Welding AvisoryCommittee meeting/activity once a term
Visit or tour new businesses to build partnerships
Increaseco-op participation by students and businesses

Invite new business to participate in Advisory Committee

Given the above analysis and other findings of the SAC

Prepare a set of recommendations relevant to areas such as curriculum and
professional development, aess and success for students , obtaining
needed resources and being responsive to community needs

1) Pursue faculty and staff position growth
- Hire 3 more FulTime Facultyat Rock Creek
- Hire 2 more Fultime faculty at Swan Island
- Hire 1 Fultime and 1 Partime faculty at Newberg High School
- Hire an AdministrativéAssistanexclusivelffor Welding
- Reallocate more time for Technical Learning Specialists

2) Support ongoing Equipment needs:
Purchase léverter welding machinefor SMAW booths
- Purchase 2 GTAWachines
- Purchase 8 water coolers for GTAW
- Purchase and install one gantry crane
- Purchase hydraulic brake

3) Facilities¢ Bond Initiative

- Make necessary electrical ypades to accommodate newer
equipmentin the fabrication bay

- Remove blockvall between férication bays #1 and #2.

- Install 460 Volt power in 18 SMAW booths.

- Install 6 ventilation hoods and ducting for pipe welding stations.

- Install gantry crane in fabrication bay.

- Remove the wall between 132and 138.

- Build the two class rooms that wepeomised to welding in the previous
voter approved bond measure.

- Add infocus overhead projector system.

- Update the media room with current technologgroputers.

For recommendations that require additional funding, please identify those
that are of greatestimportance to the SAC.

1) Hiring Fulitime faculty to support the growth that Welding has been
experiencing over the last 5 years (which is really the lasy&&rs)
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Summary

Portland Commung / 2f f S3SQa 2 SégRkiyaguablg OratoRahodel avitht

the largest lab in the Northwest at the Rock Creek Campus and two additional satellite

locationst / / Q& ¥ I d0p rotkhi M &ddtioh thlie locations, sizejuality of

equipmert, the OE/OE instructional model that thealdingTechrology Progranutilizes is
secondtonone¢ KS LINPINI YaQ h9kh9 YI{1Sa AG FOOSaaArot
Students come in masses to receive their training at one of the largest community colleges in
America.

Since théVelding TechnologyrBgramis experiencingxtremely largeenrollment as well as a
backlog of students wanting to be trained as certified welgtrs college needs to seriously
look at rectifying thedull time facultysituation. Growth in Welding redictedto increasen
the nextdecade This is seen through looking at camgoingenrollmentand industry trends as
well as data gleaned from the intraneAn example is thatite welding program is currently
servingapproximatelyl25 in lec/lab classes and 40 plus in leettiasses.Both Swan Island
Traning Center and the Rock Creedn@pbus have waiting lists over 100 studeatsh At the
end of each term, when the currently enrolled studentsregister for their next term of
welding classes, they fill anywhere from28t 90% of the space that is available in the shop.
Thisbarelyleaves room irthe upcoming termfor new students and shathe door on the
community at large for their welding training.

WeldingQ most critical need is faculty. With additiorfall-time faculty, thewelding

Technology Programould grow into a program that would not only serve our local community
it would also meet the expected large demand for certified welders. Wbidd allow usto gain
national recognition with the way we do bugssg by serving our community and businesses
as the demand for quality welders growsheWelding Technologrogramdefines

community in Portland COMMUNITY Colleyé¢ hope that the administrative team at PCC
will also see and understand this and popt us in growing the program.

The Welding Technology Program of Portland Community College haslauikeltonstructive
reputation in industry, as evidenced by the partnership developed at the Swan Island Training
Center. The outstanding quality wklders trained by PCC Welding Program isbiaekbone of
0KS LINE I NI Y Many Ndustddeicdmipahigsyhavelied onthe PCGNelding

Technology Prograifior years to supply their workforce with fabricators and welders. We
continuouslystrive toinstill not only skill and safety but a good work ethic into our students as
they become the future workforce.
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APPENDI¥1

Open Entry/Open Exit: What is it?
G¢KS 2SfRAY3I ¢SOKyz2f23& tN
specifically as an Opdantry and Opetxit(OE/OE) program
with all courses offered concurrently. Welding is designed to
fit the needs of the student (take as few or as many courses
as desired), and have the following characteristics:

U Open entry (enter at any time during the term)

U Selfpaced (lean at students own pace)

U Flexible $tudentsselect theirown attendance

schedule)
U Individualized (a program can lbastomizedo fit specific needs)
U Open exit (leave the program when student has met training goals/needs)

) {

The OE/OE structure makes it pirbs for us to serve the wide variety of rapidly changing
industry and community needs.

e Each credit hour equals 20 clock hours in the lab. Students may attend full time
or part time, registering from one credit to 12 credit hours.
e Instructors manage their class loadsm a minimum of 15 students attending
daily and a maximum of 2Qudentsattending daily.
e Alllecture lab courses, degree, upgrading and individualized are offered
concurrently each term all year round.
e WeldingoffdB f AFSt2y3 fSINYyAy3dI 2LILIR2NIdzyAdASa
program. There is a degree/certificate seeking path as well as an individualized
training path for the students who wish to upgrade their skills.
e Students are called in from the wait lisdsed on instructor student ratio and
equipment availability. Space becomes available when a student completes
his/hergoal and leaves.
e A student may enroll for one class that is completed within 3 weeks.
0 The same student may enroll in 3 or 4 classesntathe entire term. In
GKA&a (eSS 2F LINBPBIAINIYS a2LISYy SyidNER«k 2L
during the term for other students to enroll.
e This allows students to customize their training; they are not tied into one type
of welding technique.
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Appendix 2

List of students and their employersthe list ranges from 2000 to present

Name Employer Job Title

Jerry Leach Gunderson Marine Welder/Fitter
Matt Seivert Gunderson Welder/fitter

Liberty Olson PCC & Columbia Industri¢ Welder

Dave Miller Gunderson Welder/fitter

Jay Miller Gunderson Welder

Kevin Perez Columbia Corp. Marine Welder/fitter
Mandy Hill Gunderson Welder/Fitter/Leadman Helper
Ryan Thompson | Delta Fire Welder/Fitter

Steve Mera Gunderson Welder

Robert Ipp VanRaden Trailers Maintenance Welder
Dave Brier NW Pipe Co. Welder Fitter

Ryan Butler Thompson Metal Fab Shop Foreman

Steve Thorton

Electrobot

Welder/Fitter/Foreman

Dennis Brown Self employed Owner

Lai Thai Nike Welder and production worker
Lee Constanza MaddenlIndustrial Welder/Fitter

Jim Purdy Glaziers 720 Welder

Jason Rohbach Robert Gray Partners Welder/Fitter

Keith Woods Gaylordindustries Welder/Fitter

Jon Francis Allied Industries Welder/Fitter

Dominic Martin Gunderson Welder/Fitter

Sam Songer Ironworkers union Welder

Rick Henry Columbia Industries Welder/Fitter

Nate Ramsey Columbia Industries Welder/Fitter

Lance Dugan Columbia Industries Welder/Fitter

Kane Heidecker | Zidell Marine Welder/Fitter/Leadman
Eddie Columbia Industries Welder/Fitter

Jake Hendrickson| Boiler Makers Welder/Fitter

Seth Lowe Columbia Industries Welder/Fitter

Kirk Ebberts Pacific Service Center Welder/Fitter

Yasmani Columbia Industries Welder/Fitter
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Chase Carnahan

Columbia Industries

Welder/Fitter

Antonio Garcia

Columbia Industries

Welder/Fitter

Chris Jorgensen

JVNW

Welder/Promoted to Sales Rep

Robert Leavitt

Wabash

Welder/Mechanic

Robert Johnson

Portland State University

Welding Research Assistant
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Appendix #3

Welding CertificationData

Year Number of Weld Test Given| Number of Weld Test Passe
2007 19 19
2008 31 30
2009 57 55
2010 16 16

(Jan. to July)
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Appendix #4

List of Employers using the Job Placement Service at Rock Creek

2) Oregon Iron Works

3) Columbia industries

4) PacificRailroad Preservation Assoc.
5) Madden Industrial Craftsmen, Inc
6) Northwest Pipe Company

7) Gunderson

8) Ross Island Sand and Gravel

9) Gaylord Industries

10) US Barge

11) Vigor Industrial

12) Morooka USA Corp.

13) Pacific Stainless Products

14) Esco

15) Quality Bending and Fabrication
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Institutional Effectiveness Statistics

Appendix %

The SAS System
Welding
CAMPUS TABLES:
Grades
(Credit Courses Only) | Total| A | B | C |D| P |[F/NP| W | Other/Incomp/Audit
for 2009-10, by Course
N | %| % | % |%| % | % |% %
WLD 9942 | Rock Creek 6|16.7| 16.7 50.0 .116.7
ELC 4 .1 100.0
WLD 9943 | Rock Creek 41500 25.0 25.0
ELC 2 . [100.0
WLD 9950 | Rock Creek 2 50.0 50.0
WLD 9951 | Rock Creek 1 .| 100.0
WLD 9960 | Rock Creek 15| 80.0 20.0
WLD 9961 | Rock Creek 5180.0 20.0
WLD 9962 | Rock Creek 3667 333
WLD 9963 | Rock Creek 4]750| 250
WLD 9970 | Rock Creek 2 .| 100.0
WLD 9971 | Rock Creek 1 11000
WLD 9972 | Rock Creek 3667 333
WLD 9973 | Rock Creek 3(66.7 333
WLD 9980 | Rock Creek 16250 313 188 25.0
WLD 9981 | Rock Creek 11273 364| 91 18.2 9.1
WLD 9982 | Rock Creek 6333 16.7| 167 167 16.7
WLD 9983 | Rock Creek 5140.0| 200( 200 20.0

Source: Banner End-of-Term Extracts, Excluding Campus 6
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The SAS System

Weldin:

Source: Banner End-of-Term Extracts, Excluding Campus 6

The SAS System

Weldin,

Source: Banner End-of-Term Extracts, Excluding Campus 6

~46~



The SAS System

Weldin,

Source: Banner End-of-Term Extracts, Excluding Campus 6

The SAS System

Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6
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The SAS System

Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6

The SAS System

Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6
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The SAS System

Welding

Welding

Source: Banner End-of-Term Extracts, Excluding Campus 6

The SAS System

Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6
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The SAS System 9

Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6

The SAS System 10

Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6
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The SAS System 11
Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6

The SAS System 12

Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6
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The SAS System 13

Welding

Source: Banner End-of-Term Extracts, Excluding Campus 6

The SAS System 14
Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6
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The SAS System
Welding

(Continued)

Source: Banner End-of-Term Extracts, Excluding Campus 6
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