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PROGRAM REVIEW

Status Summary - Plan of Action-Post Validation

During the academic year 2007-2008, Electronics Technology completed program review.
The self- study and validation teams developed a final plan of action-post validation based
on infonnation in the self study and the recommendations of the validation team. For each
plan, indicate the action taken, the result of that action, and the current status of the plan, if
it is incomplete.

(If any planwas made and action not taken, please state the rationale for not pursuing
that particular item.)

PLAN OF ACTION

To improve desired student outcomes
and irñprove student performance:

ACTION TAKEN" RESULT AND STATUS

LOnUnue to update an0 modtlv our
programs and'courses to refleit technology
advancements and changing employmenf '

trends.

Ail EL COUTSe OUürneS Were revreweo ano
updated as necessary in Fall 2016-Spring
2017.

rvrarntarn currency tn laþoratory equtpment
and student workstations.

New oscilroscopes ano a ctassroom set o1
laptops were acouired in 20L7-18.

vlarntatn currencv tn student laþoratorv
experimentation inaterials.

Not atta¡nable tor all but EL Lt8lLtg due to
lack of FT EL facultv.

contrnue development oï student
laboratorv manuals.

Not attarnaþle ïor all þut EL 11ö/119 to lacK
of FT EL facultv.

LOnUnUe to expano course oettverv
methods to provide.flexibility of scheduling
to meet student and industrú needs.

Not attarnaþle due to lacl( oï FT EL raculty.

LOnUnUe StAn Oevetopment worKshops tn
order to develop, implement, and ass'ess
student learnins outcomes.

Annuar-Tacurty worKsnops on 5LUs nave
been offered.'

Cont¡nue to attend protessional
conferences and wcirkshops.

PT EL facultv have part¡cipated in resional
"Best Practibes for'CTE Fdcultv" workshoos
and those tarsetins the lnforñation &
Com municatiõns Téchnology/Oigita I Med ia
industrv sector.

Marntatn acttve memþersntp tn the Nsl-
consortiums.

Not attainable due to lack ot FT EL tacultv.

Provrde teacher tratntng for PT technology
instructors.

P I EL lacultv nave partrcrÞated rn regtonal
"Best Practibes for'CTE Fdcultv" workshops
and those tarsetins the lnforftation &
Com municatiõns Téchnology/Digita I Media
industrv sector.

Lontrnue to assess entry-level stuclents tn
math abilities to adiust ôourse material and
presentations.

Assessment ot entrv-level math abil¡t¡es
continues to be aneicdotal in the absence of
development of specific SLOs for entry-level
EL courses.

uontrnue partnersntps wtth Engineerlng
Program dnd MESA.'

EL mrgrateo ïrom tne Matn scrences Dept.
to the- lndustrial Technoloev Dept.
Partnerships continue, bulhot as pro-
activelv without benefit of FT EL fácultv.

contrnue process oï evaluailon oï online
courses using student survevs.

EL COUTSeS nave not Þeen offereo onlrne
since retirements of FT facultv.

LOnUnUe poilcv oI Keeprng taos open on
Fridays foi student collabõration, research,
expeiimentation, and facu lty-student
interactions.

lne polrcy nas not þeen marntarned.

vrarntarn arutcutauons wrtn nrgn scnoot ano
4-year institutions.

Artrculatrons wrtn u5u Fresno. cal Polv sLu
and Cal Polv Pomona have beôn
maintained.

Cont¡nue mentoring students in our major. Pl ïaculty and cl t counselor, Davtd
Hernandez. continue to mentor students,



Develoo stratesres to rmorove student
succesi in dista-nt learnirig and entry level
program courses.

EL courses have not been oltered onllne.

Develop an Intro course to our crsco
Acaderirv to help entrv-level students
succeed'in the Ñetwoiking Essentials series
of courses.

EL 333, lntro to Network Secunty, has þeen
developed.

Recommencl crsco cctN I certrlrcatron to
the Networking Essentials 2 course
students.

Accomplished and rematns ongolng.

Studv and compare course outcomes wttn
empfover requírements for im plementing
iträ'reT ùðt¡õñäiî ü m b; i óî üäiti iêõ Li ireä
for completing our technology programs.

conveninss ot EL lndustrv Aclvtsorv
Committe-e meetinss weÉe not ablê to be
maintained in the a-bsence of FT facultv. A
survev of local emolovers was conductêd in
fall20t7, resultine in â reformation of an
Advisory'Committêe and convenings in July
201,8.

ofter new tecnnolosv srowtn area courses
a nd workshops in te-lbðomm un ications,
renewable energy, computer maintenance,
networkine, and mechatronics, not to
increase déþree units, but to ehhance
enrollments in our orograms.

on hold oendins more analvsts and
feed back from Ãdvisory Coñr m ittee.

create a computer Ma¡ntenance degree
program.

on hold pendrng more analvsts ano
feedback from Ãdvisorv Committee. Further
curriculum development cannot advance
without FT facultv.

PLAN OF ACTION

To accommodate changes in student
characteristics:

ACTION TAKEN. RESULT AND STATUS

Marntarn student transfer capaþrlrtres,
entrv-level iob/career trainirie, and cúrrent
em olovee sl<i I l'u perad es/tra i nine.

Achleved and ongorng.

conttnue to otler add.rtronal day course
options to accommodate more younger-
aeed students.

Not atta¡nable due to lacK of h I raculty and
lack of qualified PT faculty available to teach
durine the dav.

lncrease percentage ol under-represented
groups. Maintain Vocational ESL electronics
program.

vocational ESL electronlcs has not þeen
maintained due to lack of FT facultv. To
increase percentase of under-représented
srouos. educationãl outreach workshops
õntitìed "lntro to lndustrial Technology"
have been offered in spring 2OI7 and spring
20L8. Workshops featúre llands-on actìvity
sessions in all lT programs, includine EL.

To improve the educational environment:

lmplement- new clsco System curnculum
beeinnins fall 2008.

Active since 2oo8 and currency 01 curflcula
maintained.

uontrnue moorïrcatron/creailon of stuoent
laboratorv exercises and develop lab
manuals tb reduce student textbook costs.

ongorng.

Develop worKsnops tnat support sKlll
upgrad'es for tech'nologies fhat are not part
of our reeular þrosram content.

Development of stand-alone cred¡t courses
have been discouraged.

Studv wavs to reduce the number of un¡ts
requíred for students to complete our
program.

Eftorts contrnue wtth curnculum revlew ln
orocess, but implementation cannot
ädvancé withotit FT facultv.



Allan Hancock College Program Review

ZOLB-ZOL9 Comprehensive Self-Study

I. Program Mission (must align with college mission statement)

For all programs, describe the need that is met by the program or the
purnose of the program, and explain how it aligns with the college mission and
strategic plan.
For CTEA programs only, show that "the program does not represent an
unnecessary duplication of other vocational or occupational training
programs in the area."

The mission of the Electronics Technology program is to provide comprehensive
and technical education to a diverse community of learners to prepare students for
employment as electronics professionals. The Electronics Technology program takes pride
in providing quality, hands-on experiences to produce and develop top quality engineering
and electronics technicians to meet current and projected labor market needs in high-skill,
high-wage occupations. Our goal is student success in today's innovative and fast-growing
technical industries, including aerospace, agriculture, and manufactur¡ng. Training and
instructional support activities meet rigorous academic standards, align with the mission of
Allan Hancock College (AHC), and advance the goals of all five strategic directions identified
in the 2OL4-2O2O Strategic Plan.

The Electronics Technology program currently offers the following degrees and certificates:
o ELECTRONIC ENcINEERING TECHNOLOGY (4.S.)
o ELECTRONICS TECHNOLOcY (4.S.)
o ELECTRONICS TECHNOLOGY: MECHATRONICS (4.S. & Certificate of Achievement)
o ELECTRONICS TECHNOLOGY: ELECTRONIC TRAINING (Certificate of Achievement)
O ELECTRONICS TECHNOLOGY with EMPHASIS IN NETWORK MAINTENANCE AND

DIGITAL TECHNOLOGIES (4.S. & Certificate of Achievement)

As an identified career and technical education (CTE) program, AHC is one of five
community college districts in the South Central Coast Region that offers program(s) of
study in Electronics and Electric Technology (TOP Code 0934). Figure L, below, taken from
LaunchBoard, shows that in 2Ot6-17, the program served nearly one-fourth (23.76%l of all
students in the region taking courses in this discipline. This provides validation that AHC's

Electronics Technology program does not represent unnecessary duplication of other
similar programs in the area.

ø

ø
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II. Progress Made Toward Past Program/Departmental Goals

Summarize the progress the discipline has made toward achieving its goals during
the past six years. Discuss briefly the quality, effectiveness, strengths and struggles of the
program and the impact on student success as reflected in past
comprehensive program reviews and Annual Updates.

The last comprehensive Electronics Technology program review was completed in

2OO7-2008, at a time when the program was a part of the Mathematical Sciences

Department and supported by two full-time instructors. Most of the program's goals had

been achieved prior to 2010, when both instructors retired (and have since never been

replaced). Both FT instructors had supported as many career days and outreach events at

area high schools as possible. One of the instructors, Bob Alldredge, was a charter member
of the planning committee for the inaugural AHC Career Exploration Day event in 2004, and

the program has continued to participate in this outreach activity annually since then. All

the high schools in the area visited the labs and listened to presentations by the full-time
faculty. The Electronics faculty developed mechatronics degree and certificate programs

and offered mechatronic workshops with participation by 69 underrepresented high school

students. These activities were supported by leveraging NASA Curriculum lmprovement
Partnership Award, NSF SpaceTEC, and Department of Labor Workforce lnnovation in

Regional Economic Development (WIRED)grants. Educational outreach had also extended

to include 45 underrepresented junior high school students at week-long summer space

camps during the same time period ,2O04-2OIO. Full-time instructors also partnered with
industry, NASA, and Vandenberg Air Force Base to offer high school
teachers and college faculty professional development opportunities through Space Launch

Conferences that culminated, when possible, in a thrilling launch viewing. Electronics

Technology (EL)/Computer Electronics Technology (CEL) programs were healthy and



enjoyed a high of nearly 50 FTES in 2008-2009.

When the two full-time Electronics faculty members retired in 20L0, program

enrollments dropped precipitously in the immediately following four years, as shown in
Figure 2, below. With only part-time faculty, courses were relegated to only being offered
in the evenings in primary terms. As data from the Office of lnstitutional Effectiveness
show, the program has declined with the lack of a full-time instructor to oversee the
curriculum. Part-time instructors are not able to teach allof the offered course work in the
Electronics program.

Enrollment went from a high in 2008-09, with 345 students in 35 sections and
generating 47.9 9TES, to an all-time low in 201,2-1,3 of 1,21students enrolled in 8 sections
and generating 1.6.6L FTES. lt is a credit to the determination, commitment, and grit of
part-time faculty members whose efforts have allowed the Electronics program to reap
incremental enrollment and FTES growth in intervening years. ln 20'1,6-L7,145 students
enrolled in L2 sections and generated 24.35 FTES.

Figure 2

CEL/EL Enrollment by Academic Year
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Figure 3 presents a graph of faculty load and FTES by academic year. The quotient
of FTES/FTEF is a measure of efficiency or productivity, and data show that although FTES

has steadily grown over the past six years, FTES/FTEF has averaged 9.11 with very little
fluctuation except in 2Ot4-L5, when only seven sections of exclusively evening Electronics
courses were offered and a FTES/FTEF quotient of tL.02 was achieved.
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Electronics Faculty Load and FTES by Academic Year
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The Electronics Technology program currently offers four A.S. degrees and three
Certificates of Achievement. Over the past nine years, 25 degrees and L0 certificates have

been awarded (Figure 4).

Figure 4

Electronics Degree and Certificate Awards by Academic Year
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EL t26). These core electronics courses uphold the rigor and topic coverage required for
transfer into any engineering technology program at four-year inst¡tutions.

The lack of a full-time discipline lead for Electronics, combined with difficulty
recruiting qualified part-time faculty willing to teach with remuneration that is not
competitive with the private sector, has negatively affected the ability to: 1) maintain and
expand outreach efforts to attract new students into the major; 2) pursue and increase
art¡culation agreements; 3) capitalize on dual enrollment opportunities; 4) ensure students'
ability to access a full portfolio of day and evening Electronics courses; and 5) ensure that
students majoring in the discipline can complete and achieve degrees and certificates in a
timely manner.

III. Analysis of Resource Use and Program Implementation
Describe the program's current allocation and use of human, physical, technology, and
fiscal resources. Are resources sufficient and appropriate to meet program needs? Can
program resources be reallocated to better meet student needs? If so, how?

Human Resources

The program is in desperate need of a full-time faculty member. Only full-time
faculty can accomplish what it takes Electronics Technology to achieve its program goals,
succeed, and advance the lndustrial Technology Department. The two retired instructors
served as contact points and ambassadors for the program and the community. They
collaborated with local electronics and aerospace companies, participated in many career
day and outreach events, and developed strong working relationships with high school
instructors, even delivering presentations addressing a variety of technology topics in their
classes. They accomplished the entire task for the program and kept the program up-to-
date. Enrollment was up; workforce needs of the industry were met; and the community's
economic development was strengthened.

At least one full-time faculty is essential to rebuild and maintain a robust industry
advisory committee to conduct a needs assessment to ensure that industries and local
employers' workforce needs are met; maintain currency with industry practices and
technology; strengthen ties with other regional Electronics Technology K-i.6 faculty; and
mainta¡n compliance with CTEA federal regulations and Board Policy and Administrative
Procedure 4LO2, Advisory Committees for lnstructional Programs. ldeally, a good program
should provide instructional capacity for two full-time instructors and four to six adjunct
instructors.

ln order to streamline course offerings, improve scheduling, increase the number of
completers, and bring the curriculum in line with industry standards, we need to revise the
Electronics Technology program completely. All course/program revision will be based on
the recommendation of the Advisory Committee.



For example, upon research and recent consultation with other regional faculty
with robust Electronics Technology programs, a recommendation for the addition of a
soldering course may be warranted. Honing and demonstrating soldering skills is essential

for an electronics technician. Another program improvement strategy to increase

enrollment, upon recommendation of the Advisory Committee, may result in the
resurrection of EL 100, Survey of Electronics, created and approved for AHC general

education credit in 2004.

Other than the lndustrial Technology (lT) Department's Administrative Assistant ll,

who provides clerical operat¡onal support for seven programs served under the lT
"portfolio," there are no other classified staff supporting Electronics Technology. With an

electronics lab and networking lab hard pressed for part-time faculty to organize and

maintain instructional materials and resources, staff is needed to provide program support
and ensure environments that are safe, attractive, and conducive to learning. ln the past,

along with the two full-time instructors, Electronics Technology was supported by an

lnstructiona I Assistant.

Facilities

Electronics Technology has two outdated labs. Classrooms are small and crowded

with old equipment and parts. Students and faculty are inconvenienced and ill-served by

current facilities that require them to pick up and move between two and sometimes three
disparate campus classrooms in a single evening to accommodate and participate in

lecture and lab course components of certain core courses in the discipline. Refurbishing

available 0-300 classroom and office space and re-assigning other 0-300 facilities back to
lT when Fine Arts programs relocate to the new Fine Arts Complex present opportunities to
address current and future needs.

Fiscal Resources

Electronics Technology meets eligibility criteria to apply for program improvement
support, within allowable guidelines, through federal Carl Perkins Career and Technical

Education Act (CTEA) and, more recently, state Strong Workforce Program categor¡cal

funds. Without the benefit of full-time faculty to lead, champion, and implement
curriculum development and other program improvement projects, such viable grant

opportunities will remain underutilized.

IV. Program SlOs/Assessment

What are your program student learning outcomes? Have each of these been assessed since
the last comprehensive program review? Describe changes you have made to courses or the
program based on these data.

Data summarized in "Context Statistics and Evidence," appended in this self-study,



show that student learning outcomes (SLOs) have been written for t4 courses in

Electronics Technology. To date, six of the courses have been mapped to at least one of L0

program student learning outcomes (PSLOs), appended in "SLO Performance Report by

Department with SLO." Those identical six courses have been mapped to lnstitutional
Learning Outcomes.

Although nine of the courses had planned assessments scored in2OL6-L7,five
remain with no planned assessments. At least one Action Plan has been written for 12 of
the courses; two courses have action plans that remain outstanding while none of the
courses have Action Plan Responses.

Progress on assessment of course and program student learning outcomes have

been obviously hampered by the lack of full-time faculty to monitor, lead, and ensure
timely course review, assessment, and revision as appropr¡ate and necessary. Many
courses have not been able to be offered, thereby presenting no opportunities to assess

for SLOs.

V. Distance Learning (If applicable):

Describe the distance education courses offered in your program and any particular
successes or challenges with these courses. Include the enrollment as well as percentage of
courses offered by modality and the rationale for this ratio.

n Compare the success and retention of your online offerings to the same courses
offered face-to-face. Analyze any gaps and plans to address these.

As well, describe how program instructors ensure regular substantive instructor- initiated
contact in online classes.

Electronics Technology is a face-to-face and hands-on laboratory program. These

courses are not structured to be nor are they offered on line. Most of the part-time faculty,
however, employ Canvas, the district's content management system, to provide syllabi and

instructional mater¡als and communicate with their students.

VI. Success, Retention, and Equity

Describe how the program works to promote student success. Include teaching
innovations, use of academic and student support services flibrary, counseling LAP,
community partnerships, etc.). Refer to list of Student Services.

M Then, utilizing data from the office of Institutional Effectiveness,
report on student success through course completion and
retention data. Analpe, by discipline, success by gender, ãEê,ethnicity, and
online (may analyze other variables such as disabilit¡ English as a second
language, dayvs. night courses, etc. as appropriate),



EI Suggest possible reasons for these trends and planned actions to address any
disproportionate impact.

Promoting Student Success

It is essential for all instructional programs to understand the students they serve and plan

accordingly. Figure 5, below, is a screen shot from the statewide data system,
LaunchBoard, which is supported by the California Community Colleges Chancellor's Office,
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ln 2Ot6-I7,90% of students enrolled in Electronics Technology courses were part-

time, and 24%had previously earned a post-secondary certificate or degree. ln the same

year, the program served disproportionately more male students (87%l and less female

students (L3%) in comparison to Allan Hancock College overall (48% male,51% female).

Gender equity is an issue that is pervasive among many CTE and especially lndustrial
Technology programs, and the EL program needed to enroll 33 addítional female students

to close this gender equity gap. The program also served disproportionately more White
students (44%l and less Hispanic students (40%) than Allan Hancock College overall (34%



White and 54% Hispanic); according to LaunchBoard, enrollment of five additional Hispanic
students are needed to close the race/ethnicity equity gap in access. Furthermore, equity
gaps in access reported in LaunchBoard in age of students, with d¡sproportionately more EL

students served who are older than 25 than those aged L9 or less and those who are age

20-24. To close these identified age equity gaps, L4 additionalstudents age 19 or less and
five additionalstudentsage20-24 need to be served. Other LaunchBoard data providing
comparative student populations in 2QL6-17 are tabulated below.

To help address pervasive gender and race/ethnicity equity gaps in access, the
lndustrial Technology Department strategically planned and executed free "lntro to
lndustrial Technology" educational outreach workshops, supported by federal Carl Perkins
CTEA grant allocations, in spring 2017 and spring 201-8. The Department partnered
recruited broadly throughout the campus and with local high school CTE contacts, and
although the workshops were open to all, women, first-time college, and economically
disadvantaged populations of students were among targeted populations. The workshops
featured presentations and hands-on activities tailored to each discipline of lndustrial
Technology, including electronics technology, and all workshop sessions were very well
received. Both workshops were led by a female part-time Machine and Manufacturing
Technology instructor, Cynthia Holm, and inspirational keynote presenters were also
female professionals representing careers in lndustrial Technology. Funding for these types
of workshops, and other educational outreach activities targeting middle and high school
and community college students (for example, the widely-popular Mechatronics lnstitutes
from years past) should be pursued on an ongoing basis so that outcomes may be tracked
to collect data and assess long-term efficacy beyond anecdotal evidence.

Encouraged and facilitated by program faculty, supervising Dean, lndustrial
Technology Department Chair, Electronics Technology students continue to utilize and



remain accessible to a number of Student Services programs on campus. Among
supportive services provided are a CTE Counselor, David Hernandez, whose schedules

office hours at least one evening per week in the lndustrial Technology Complex; CTE

textbooks held on reserve in the Learning Resource Center; CTE textbook and laptop
lending services for through Extended Opportunities, Programs, and Services (EOPS) and

College Achievement Now, if eligible; tutoring support via the Math Center; and assistive

learning devices and technical support through the Learning Assistance Program.

Regrettably, with the loss of full-time faculty, allcourses in the program have been

exclusively offered in the evening, when many of these campus services are e¡ther closed

or minimally staffed.
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Figure 6, above, reports EL course retention and success data from Spring 2015

through tall20L7. With very few exceptions, course retention and success rates of students

in the program meet or exceed those of AHC students overall. Data also reveal that only
35%of the courses in the discipline were offered in recent semesters.

Figure 7 and Figure 8, below, provide data sourced from LaunchBoard and report a

29%Term-to-Term Retention Rate and l-0% Persistence Rate among AHC Electronics

Technology students in 20L6-L7 . These rates exactly mirror those for other Electronics and

Electric Technology students at sister community colleges in the region. Scheduling issues

combined with a high percentage of skills-builders served by EL course offerings help account

for these rates.



Figure 7
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course scheduting ideatty shoutd ,r"",0;;;;ffi;;al access to meet their
educational objectives. The Dean and a full-time lnstructor need to work out a proposed

schedule and rotation of classes. The program needs a full-time instructorforthe daystudents
to begin in the Fall Semester. They will continue with intermediate level classes in the Spring

Semester. This scheduling pattern and the hiring a full-time instructor will alleviate the
problems associated with small enrollment in the program. lt is recognized, however, that it
will take a number of years (possibly 3 to 5 years) to rebuild the enrollment in the program so

that it is healthy and supports a strong schedule of classes for day and night students.
The full-time instructor should start discussions with the Math Department regarding

recruiting Elementary and lntermediate Algebra students for the Electronics Technology



program. A strong background in basic algebra is essential to success and retention in the
Electronics Technology program. Students who have had a successful experience with algebra
should be good candidates for the program. Employing this "in-reach" strategy should also

help build enrollments through improved retention rates.

Beginning classes for night students will be offered every semester; intermediate night
classes will be offered once per year. Day and night students should merge into one cohort to
make larger enrollments for advanced courses.

Course requisites in Electronics Technology are based upon certain beginning topics
being fundamental to matriculation in more advanced subject matter. This sequential
approach to learning is very structured within this subject area. A systematic schedule for
course revisions will be established and requisites will be reviewed during the course revision
cycle. lnput will be sought from the Advisory Committee regarding course requisites.

Electronics Technology strives to provide the best training to our students and industry.
Students come to our program looking for an education and training that will help them enter
local and regional electronics and avionics industries as a technician. A majority of our adjunct
faculty are from industry. Faculty focus on adult learning concepts, lesson instructional design,

delivery strategies, and designing real-world training that supports critical thinking.

We are striving for up-to-date facilities that will provide the students with the best
learning environment possible, which aligns with the Recommended Planning Principles - in
particular, renovation of the 0-300 Building - that is identified in the District's 2OL4-2O24

Facilities Master Plan. We also continue to make improvements in our delivery methods and

attempt to keep our equipment current with the latest trends in the industry.

Students enrolled in basic electronics courses are encouraged look beyond themselves,

and faculty routinely engage, encourage, and connect students with programs outside the
classroom environment. Partnership with Careerflob Placement Center staff to increase

Cooperative Work Experiences and expand summer internships opportunitiesto enhance

student retention, completion, and ultimately success in securing employment in a closely-
related, high wage, high skilljob.

VII. Trend Analyses/Outlook
Using the information already gathered in the Annual Updates (e.g,, enrollment
and achievement data; student learning outcomes assessment and analysis; input by
advisory boards; existing articulation agreements; Iabor market trends) summarize the
major trends. challenges. and opoortunities that have emerged in the program
since the last comprehensive program review, Explain possible causes for any
identified gaps or trends and actions taken or needed to address these.

LaunchBoard reports a projection of 138 openings every year through 2020 throughout
our region in the most common middle-to-high skills jobs for the Electronics Technology
program: Electronics Engineers; Electrical and Electronics Engineering Technicians; Electric
Motor, Power Tool and Related Repairers; Electrical and Electronics lnstallers/Repairs for



Transportation Equipment; Electrical and Electronics lnstallers/Repairers for Commercial and
lndustrial Equipment; Electrical and Electronics Repairers for Powerhouse, Substation, and
Relay; and Electrical and Electronics Equipment Assemblers. The demand for these projected
138 annual openings exceeds the annual supply of regional program graduates, which has

only averaged L12 (and declining) in the region. LaunchBoard also reports starting annual
solories in our region for these positions, ranging from a low of 529,682 for assemblers to
565,749 for engineering technicians, and upwards of 587,360 for electrical and electronics
repairers for powerhouse, substatíon and relay.

Upon exiting from AHC's Electronics Technology program, 87% of students were employed
two fiscal quarters out, and the employment rate increased togt% in the fourth fiscal quarter
after exiting, as Figures 9 and 10, below, report.

Figure 9
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Figure 10

Employed in the Fourth Fiscal Quarter 
I

After Exit
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highest employment rate of students four quarters after they exited the college (9L%\, second

only to Cuesta College (94%l and surpassing Santiago Canyon (88%1, Orange Coast (88%), and

Norco Colleges (85%).
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VIII. Long-Term Program Goals and Action Plans (Aligned With the College
Educational Master Plan)

Describe the long-term plans for changing or developing new courses and programs, other
actions being taken to enhance student success, and the need for professional development
activities and other resources to implement program goals. Be sure to show how these
plans are related to assessment results. [Plan should cover five- year period and include
target dates and resources needed.J

The goals for the electronics technology program include:

dþ Hire a full-time faculty member to lead, champion, and galvanize the Electronics

Technology program and boost enrollment.

Éh Remodel the electronics and networking labs to provide safe, attractive, and accessible

environments than enhance the ability to teach and learn.

db Revitalize and expand the program's industry advisory committee to ensure workforce
needs are met and ensure currency and adequacy of curricula and instructional
resources.

dþ Monitor the labor market and respond effectively to community and industry growth

trends, demands, and needs, such as in networking and cybersecurity.

dþ Hire a part-time instructional assistant for the electronics and networking labs to
maintain and support students' experiences in clean, safe, and organized learning
environments.

dh Strengthen and streamline curricula to develop and execute two-year (or less) plans of
program completion to increase student outcomes for retention, success,

degree/certificate attainment, and employment in living wage jobs.

*þ With the assistance of Public Affairs and Communications, rebrand and refresh targeted
program promotional and outreach materials to aid in recruiting and attracting new,

diverse populations of students to the program.

dþ Maintain current and execute new agreements that advance articulation and concurrent
enrollment.

dþ Collaborate with regional industry, K-L6 faculty, supervising Dean, and other colleagues

to develop, secure funding, and execute meaningful, innovative educational outreach
events and activities to address equity gaps in access and engage and enthuse
prospective new students in electronics technology and related career pathway
exploration.
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ASSESSMENT
SCHEDULE

Dv"af

AHC Program Student Learning Outcomes

6 Year Assessment Schedule

The attached template provides a framework for a program/discipline to plan a 6 year
schedule for assessíng its student learning outcomes, completing the SLO assessment
cycle and attaining the status of susúarnable continuous quality improvementin
institutional effectiveness. This plan may be updated over the next 6 years as new
contingencies or interpretations arise.

PROGRAM: Electronics

Our program is pleased to present our plan lo assess our SLOs, review the results of
that assessment; and discuss changes to our curriculum, pedagogy or operations based
on the results.

Program/ discipline
coordinator or team leader Kevin Keinert

I have reviewed this plan and agree that it provides sufficient detail and is a feasible
approach to comprehensively assess the program SLOs.

Department chair Gabriel Marguez
Name

I have reviewed this plan and agree that it provides sufficient detail and is a feasible
approach to comprehensively assess the program SLOs.

Dean Margaretlau \tl\' ír '4'øÅn 4h1,,
Name Si$fiature Date

AHC Institutional Research and Plannine Six Year Assessment Schedule -EL
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Use one row for each Program and Course SLO

ASSESSMENT
SCHEDULE

Dv"if

EL104 - lntro to Robotics &
Mechatronics
. EL1 04 SLOI - Demonslrale an understanding
of fundamental robot¡c and mechatronic
characleristics, systems, and concepts.

Fall 18 - Sprinq 24

SLO

EL104 - lntro to Robotics &
Mechatronics
. EL104 SLO2 - Apply basic malhematic€|,
scientif¡c, eleclronic, and engineering concepts
to design and evaluale mechatronic systems.

ELl04 - lntro to Robotics &
Mechatronics
. ELl04 SLO3 - Produce programs to perform
mechatron¡c func{ions of automaled control of
sysÌems

To be
assessed

in
semester:
Spring
2019

Program : Electronics Technology

EL104 - lntro to Robotics &
Mechatronics
. E1104 SLO4 - Work effedively, individually,
and as a member of a group in performing
laboratory assignments

Assessment
method lsl

Spring
2020

EL105 - PC Care and Upgrade
. EL105 SLOl - ldenlify, remove, install, and
configure all major components that comprise a
personal computer system

Test Score

EL105 - PC Care and Upgrade
. EL105 SLO2 - Perform preventat¡ve
maintenance procedures (hard\¡/are and
software) to Dersonal comDuter svstems

Spring
2021

Team to review
assessment

results

ïest Score

Program SLOs
Coordinator.
Faculty, lnstructor

AHC Institutional Research and Plannins

Spring
2022

Test Score

Resources
needed to
conduct

assessment

Program SLOs
Coordinator
Faculty, lnstructor

Fall
2019

Test Score

Program SLOs
Coordinator
Faculty, lnstructor

Fall
2020

Page 1

of5

Lab Experiment

lndividual
responsible for

assessment reoort

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Date we
expect to
complete

review

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Six Year Assessment Schedule -EL

lnstructor of Record
for that semester

lnstructor of Record
for that semester

lnstructor of Record
for that semester



EL105 - PC Care and Upgrade
. EL1 05 SLO3 - Perform basic operat¡ng
system and hardware configurations.

EL106 - Networking Essentials 1
. EL106 SLOI - Demonslrate an understanding
of personal computer and networking devices

EL106 - Networking Essentials 1
. EL1 06 SLO2 - Demonstrale an understanding
of fundamental network¡ng concepts and basic
troubleshooting methodology

EL106 - Networking Essentials 1
. ELl 06 SLO3 - Construc{ several common
networking cables following EIA/TlA 5688
slandards

EL106 - Networking Essentials 1
. ELl 06 SLO4 - Des¡gn and construct a peer-
to-oeer and basic switched network

Fall
2021

EL107 - Networking Essentials 2
. EL107 SLOI - Demonstrate an understandinq
of network router comDonents

Spring
2019

Lab Experiment

EL107 - Networking Essentials 2
. EL107 SLO2 - Demonstrate an understanding
of fundamental router conf¡guration and
troubleshooting

Fall
2021

Lab Experiment

EL107 - Networking Essentials 2
.8L107 SLO3 - Evaluate and exolain basic
routing protocols

Spring
2023

Lab Experiment

Program SLOs
Coordinator
Facultv. lnstructor

EL107 - Networking Essentials 2
. EL1 07 SLO4 - Explain and apply basic roúer
access lists for security and flow control

Fall
2025

Lab Experiment

Program SLOs
Coordinator
Facultv. lnstructor

EL108 - Networking Essentials 3
. EL108 SLOI - Demonstrate an understandinq
of IPX network¡ng

Fall
2019

Program SLOs
Coordinator
Faculty, lnstructor

Lab Experiment

EL108 - Networking Essentials 3
. EL1 08 SLO2 - Demonstrate an understand¡ng
of fundamental LAN topologies with emphasis
on Ethemet

Spring
2021

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

EL108 - Networking Essentials 3
. EL108 SLO3 - Explain basic network
switching and switch confguralion induding
VLAN networks

Fall
2023

Lab Experiment

Program SLOs
Coordinator
Facultv, lnstructor

Spring
2025

EL109 - Networking Essentials 4
. EL109 SLOl - Demonstrale an understanding
of WAN Technologies

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Facultv, Instructor

Spring
2020

lnstructor of Record
for that semester

AHC Institutional Research and Plannine

Lab Experiment

Program SLOS
Coordinator
Faculty, lnstructor

Fall
2022

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Facultv. lnstructor

Spring
2024

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Facultv. lnstructor

Spring
2020

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Facultv. lnstructor

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

Lab Experiment

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Program SLOs
Coordinator
Facultv, lnstructor

lnstructor of Record
for that semester

Six Year Assessment Schedule -EL

lnstructor of Record
for that semester

lnstructor of Record
for that semester

lnstructor of Record
for that semester

lnstructor of Record
for that semester



EL109 - Networking Essentials 4
- ELl09 SLO2 - Explain the fundamental
concept of a point-to-point link and the
support¡ng protocols

EL109 - Networking Essentiats 4
. ELl09 SLO3 - Expla¡n the fundamental
concept of an ISDN link and lhe supporling
protocols

EL118 - Fundamentals of Circuit
Analysis
. EL1 18 SLOI - Demonstrate an underlanding
of fundamental eledron¡c concepts that perta¡n
to direc{ and altemating

ELl18 - Fundamentals of Circuit
Analysis
. EL118 SLO2 - Apply basic mathemat¡cá|,
scientific, elecfronic, and engineering concepts
to technical problem solving and
troubleshoot¡ng methodology

Fall
2022

EL118 - Fundamentals of Circuit
Analysis
. EL118 SLO3 - Recognize common elec{ric
components, waveforms, and eleclronic
measufing instruments

Spring
2024

Lab Experiment

Fall
2018

EL1 19 - Fund of DC and AC
Circuits Lab
. EL1l9 SLOI - Demonstrate basic safetv
procedures

Lab Experiment

EL1 19 - Fund of DC and AC
Circuits Lab
. EL1 1 9 SLO2 - Conectly measure and
¡nterpret DC and AC circuit measuremerns
using standard tesling instruments and corred
malfunclions us¡ng
troubleshooting methodology

Fall
2019

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

Program SLOs
Coordinator
Faculty, lnstructor

Fall
2020

Lab Experiment

EL1 19 - Fund of DC and AC
Circuits Lab
. EL1 19 SLO3 - Design and construct standard
DC circuits

Program SLOs
Coordinator
Faculty, lnstructor

8L122 - Electronic Devices &
Circuits
. EL122 SLOI - Demonslráe an understanding
of fundamental analog and digital circuit and
device concepts

Fall
2018

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

Fall
2019

FL122 - Electronic Devices &
Circuits
.8L122 SLO2 - Recognize common elec{ric
components and elec{ron¡c measuring
¡nstruments

Lab Experiment

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

Lab Experiment

Fall
2020

lnstructor of Record
for that semester

AHC Institutional Research and Plannins

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Spring
2019

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Spring
2021

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Six Year Assessment Schedule -EL

lnstructor of Record
for that semester

lnstructor of Record
for that semester

lnstructor of Record
for that semester



8L122 - Electronic Devices &
Circuits
. EL122 SLO3 - Apply bas¡c mathematical,
scientific, elec{ronic and engineering concepts
to technical problem solving and
troubleshooting methodology

EL123 - Electronic Devices &
Circ Lab
. 8L123 SLOI - Design and construct standard
elec{ron¡c c¡rcuits

EL123 - Electronic Devices &
Circ Lab
. EL123 SLO2 - Correclly measure and
¡nterpret electronic circu¡t measurements using
standard semiconductor lesting ¡nslruments
and conecl
malfunclions us¡ng troubleshoot¡ng
methodologies

Spring
2023

8L123 - Electronic Devices &
Circ Lab
. EL123 SLO3 - Apply basic mathemat¡câ|,
scient¡f¡c, elec{ron¡c, and engineering concepts
to solve technical oroblems

Lab Experiment

Spring
2019

8L123 - Electronic Devices &
Circ Lab
. EL123 SLO4 - Recognize common electronic
componenls, p¡n ¡dent¡fcation, and interpret
manufaclures data sheets

Spring
2021

Lab Experiment

8L125 - DigitalDevices &
Circuits
. EL125 SLOl - Apply basic mathematical,
scientific, eleclronic, and engineering concepts
to evaluate digital systems

Program SLOs
Coordinator
Faculty, lnstructor

Lab Experiment

Spring
2023

EL'125 - DigitalDevices &
Circuits
. EL125 SLO2 - Demonstrate knowledge of
technology appl¡cable to the field of digital
systems, and show a proficiency in appropriate
soflware used in
digital design

Program SLOs
Coordinator
Faculty, lnstructor

Spring
2025

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

EL125 - Digital Devices &
Circuits
. EL125 SLO3 - Analyze logic systems to
determine their operaling parameters for
facilitating troubleshooting methodology

Fall
2020

Lab Experíment

8L126 - Digital Devices &
Circuits Lab
. EL126 SLOI - Design, construct, and test
standard dig¡tal logic c¡rcu¡ts for proper
ooerâl¡no DeEmeters

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

Fall
2022

Lab Experiment

AHC Institutional Research and Planning

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

Lab Experiment

Fall
2024

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

Fall
2020

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Goordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Six Year Assessment Schedule -EL

lnstructor of Record
for that semester

lnstructor of Record
for that semester

lnstructor of Record
for that semester



EL126 - Digital Devices &
Circuits Lab
. EL126 SLO2 - Conec{ly measure and
interpret digital log¡c c¡rcuit measurements
us¡ng sfandard testing ¡nstruments and coned
malfundions using
troubleshoot¡n g methodology

ELl26 - Digital Devices &
Circuits Lab
. EL126 SLO3 - Demonstrate knorrvledge of
technology applicable to the field of digital
syslems, and show a profic¡ency in appropriate
soflware used ¡n
digital design

EL320 - A+ Certification
. E1320 SLOI - Demonslrate the
understanding of basic c,omputer maintenance
concepts and procedures required for A+
certification

Fall
2022

EL320 - A+ Certification
. EL320 SLO2 -Troubleshoot compuler and
network hardware and operafing systems

Lab Experiment

E1370 - SkillsUSA
. EL370 SLOI - Galher data, research,
evaluate, and use appropriate ¡nformation to
plan and complete a multi-faceted projecl

Fall
2024

E1370 - SkillsUSA
. EL370 SLO2 - Enlist community support for
educat¡onal projec{s

Lab Experiment

Spring
2019

E1370 - SkillsUSA
. EL370 SLO3 - Assume responsibility for
meet¡ng deadlines, maintaining budgets and
completing projeds

Program SLOs
Coordinator
Faculty, lnstructor

E1370 - SkillsUSA.
. EL370 SLO4 - Evaluate contel preparat¡ons
for completeness, darity, and presentation

Spring
2020

Lab Experiment

Program SLOs
Coordinator
Faculty, lnstructor

Fall
2020

Lab Experiment

Fall
2022

Program SLOs
Coordinator
Faculty, lnstructor

Lab Experiment

Fall
2024

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Facultv. lnstructor

Fall
2026

Lab Experiment

AHC Institutional Research and Plannine

Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Lab Experiment

Program SLOs
Coordinator
Facultv. lnstructor
Program SLOs
Coordinator
Faculty, lnstructor

lnstructor of Record
for that semester

Program SLOs
Coordinator
Facultv. lnstructor

lnstructor of Record
for that semester

lnstructor of Record
for that semester

lnstructor of Record
for that semester

lnstructor of Record
for that semester

Six Year Assessment Schedule -EL

lnstructor of Record
for that semester



Review of Prerequisites, Co requisites, and Advisories

Course
Prefix No

CURRENT Prerequisite/Co-
requisite /Advisory/Limitation

on Enrolment

LEVEL OF SCRUTINY
(Statistics, Content
Review, UC/CSU

Comparison, Student
Survey-list all)

RESULT (i.e., current
PCA is established,

should be
dropped/modified or new

PCA is established)

ACTION TO
BETAKEN
(None, APP-

Major or
Minor)

EL 104 None Content Review N/A None

EL 105 None Content Review N/A None

EL 106 Advisory: EL 105 &,EL 125 Content Review N/A None
EL 107 Pre-Reo: EL 106 Content Review N/A None

EL 108 Pre-Req: EL 106 orEL 107 Content Review N/A None
EL 109 Pre-Req:

EL 108 or EL 106 or EL 107
Content Review N/A None

EL 118 Pre-Req: MATH 311

Co-Req: EL 119
Content Review N/A None

EL I19 Co-Req: EL 118 Content Review N/A None
ELI22 Advisory: Conçurrent Enrollment

EL 123
Pre-Req: EL 118 &.EL ll9

Content Review N/A None

ELI23 Advisory: ConcurenlCompletion
Enrollment EL 123
Pre-Reo: EL 118 &.EL ll9

Content Review N/A None

ELI25 Advisory:
Concurrent Enrollment EL 126
Pre-Req: EL ll3/ll4 &.EL
rt8/tt9

Content Review N/A None

F,L126 Advisory: Concunent/Completion
Enrollment EL 125
Pre-Req: EL ll8/119

Content Review N/A None

ELI28 None Content Review NiA None
EL 137 Pre-Req: EL 125 or CS 141 Content Review NiA None
EL 133 Pre-Req:

ET 104 or CELIO4 or EL104
Content Review N/A None

EL 135 Advisory:
Concurrent Enrollment EL 136
Pre-Req: EL l22ll23 &,EL
t25tEL t26

Content Review N/A None

EL 136 Pre-Req: EL l22ll23 &,EL
t25l126
Co-Req: EL 135

Content Review N/A None

EL 139 EL 122 &.EL 125 Content Review N/A None
EL146 Pre-Reo: EL 122 or EL 125 Content Review N/A None
EL162 None Content Review N/A None

F.L179.379 None Content Review N/A None
EL 189 None Content Review N/A None

EL 399 None Content Review N/A None

EL 320 Advisorv: EL 105 Content Review N/A None

8L332 None Content Review N/A None

EL 333 Pre-Req: EL 106 Content Review N/A None

EL 370 None Content Review NiA None



PLA¡I OF ACTION - PRE.VALIDATION
Six Year

DEPARTMENT: Industrial Technology PROGRAM: Electronics Technologv

List below as specifically as possible the actions which the department plans to take as a result of this program review Be sure to
addressanyproblemareaswhichyouhavediscoveredinyouranalysisoftheprogram. Numbereachelementofyourplansseparately
and for each, please include atargef date. Additionally, indicate by the number each institutional goal and objective which is

addressed by each actionplan. (See Institutional Goals and Objectives)

RECOMMENDATIONS TO IMPROVE STUDENT LEARNING
OUTCOMES AND ACHIEVMENT

Hire at leæt one and possibly two full-time insbuctors

Hire a part-time instructional assistant for the electronics and networking labs.

Develop a Survey ofElectronics course designed to satisfr the General Education
requirement in the Nafural Sciences area.

Streamline the EL cuniculum and develop two-year plans of completion.

Relocate EL classrooms into renovated facilities in 0-300.

Revitalize and expand the program's industry advisory committee to ensure workforce
needs are met and to ensure cuffency and adequacy ofcuniculum and instructional
resource (see attached list ofidentified equipment needs to meet state-of-the-industry
standards).

RECOMMENDATIONS TO ACCOMMODATE CHANGES IN STUDENT
CHARACTERISTICS

Theme/Objective/
Strategy Number

AHC from Strategic Plan

Theme/Objective/
Strategy Number

AHC from Strategic Plan

Target
Date

Target
Date

Goal IEI: To identifr the institutional
capacity to fulfill the college mission.

SLS l: To ensure continuous

improvement based on Student

Iæarning Outcomes assessment data.

SLS3: Ensure students are directed,

help students clari$ their aspirations,

develop an educational focus they

perceive as meaningful and develop a

plan that moves them from enrollment
to achievement of their goal.

IR4: To provide a safe, attractive, and

accessible physical environment that
enhances the ability to teach, leam, and

work'

Goal El: Community Integration
Parhrer with workforce and industry to

expand pursuit of community
parbrerships and sea¡ch out

opportunities to tell our story to
advance the mission of the colleee.

Spring 2019

Fall2019

Spring 2020

Spring 2020

Fall 2019

Spring 2020

Enrollment Changes

Expand dual enrollment and articulation agreements with high schools and maintain and
expand articulation agreements with 4-year institutions.

Rebrand and reûesh targeted program promotional and outreach materials.

SLS l: To ensure continuous

improvement based on Sfudent

Learning Outcomes assessment data.

SLS2: To support student access,

achievement and success.

Fall 2019

Spring 2020

Demographic Changes

Plan and execute educational outreach events and activities to engage students in career
exploration and pathway awareness and enthuse prospective new students into the
program to close equity gaps in access.

SLS2: To support student access,

achievement and success.

Spring 2020



RECOMMENDATIONS TO IMPROVE THE EDUCATIONAL
ENVIRONMENT

RECOMMENDATIONS THAT REQUIRE ADDITIONAL RESOURCES

Theme/Objective/
Strâtegy Number

AHC from Strategic
Plan

Theme/Objective/
Strategy Number

AHC from Strategic Plan

Target
Date

Resources Target
Needed Date

Curricular Changes

Reinstiate a¡ Electronics Calculations course to increase sfudent success in all EL courses

Develop a Survey ofElectronics course designed to satisfr the General Education
requirement in the Natural Sciences area.

SLS2: To support student access,

achievement and success.

Spring 2020

Co-Curricular Changes
N/A

Neighboring College and University Plans

N/A

Related Community Plans
N/A

tr'acilities

Relocate EL classrooms into renovated facilities in 0-300. Goal IR3
To enhance and

maintain currency in
technology

usage/application in
support ofstudents and

faculty, staff efficiency
and operational
effectiveness.

N/A Fall 2019

Equipment
Purchase (25) Soldering Workstations
Consider "2inl 862d+ SMD Hot Air Rework Station Soldering Iron Station LED Display
W4 Nozzle 110V New Version"

Purchase (25) Fume Absorbers
Consider *VALTCAN Solder Smoke Absorber Fume Remover Fan Carbon Filter ESD
Safe FA400"

Purchase (6) Power Supply
Consider "B&K Precision 1902 Switching DC Bench Power Supplies l-60V, l5A"
Purchase (25) ESD Mat Kits
Cannot determine model# until the work benches are set up.

IR4: To provide a safe.

attractive, and
accessible physical
environment that

enhances the ability to
teach, learn, and work.

S2,200 (Total)

$2,425 (Total)

$5,880 (Total)

$2,000 (Total)

Fall 2019

Fall20l8

Fall2019

Fall2019

Staffine
Hire at least one and possibly two full-time instructors

Hire a part-time insfuctional assistant for the electronics and networking labs.

Goal IEI: To identifo
the institutional

capacity to fulfiII the
college mission.

Allocate funds

to pay for

salaries.

Spring 2019

Fall20l9



EmployÍìent Development Department

Labor Market lnfomation Division

Published: May 2017

soc
Gode*

l7-0000
17-2071

Occupational Title

Arcnrreclure ano tsngtneefl ng
Occupations

17-2072
17-3012

Electrical Engineers
Electronics Engineers, Except
Computer

17-3023

Electrical and Electronics Drafters

2O1 4-2024 Occupational Employment Projections
Santa Maria-Santa Barbara Metropolitan Statistical Area

(Santa Barbara County)

49-0000

Electrical and Electronics
Engineering Technicians

49-2011

lnstallation, Maintenance, and
Repair Occupations

Estimated
Employment

2014*

Computer, Automated Teller, and
Office Mach ine Repairers

49-2094

Electrical and Electron¡cs Repairers,
Commercial and lndustrial
Equipment

51-2022

Projected
Employment

2024

Electr¡cal and Electronic Equipment
Assemblers

* The Standard Occupational Classification (SOC) system is used by govemment agencies to classiñy workers into occupational categories for the purpose of col6c¡ng, r

or disseminating data.
** Data sources: U.S. Bureau of Labor Statistics' Current Employment Statistics (CES) March 2015 benchmak, Quarterly Census of Employment and Wages (eCEW) inc

employment, and Occupational Employment Statistics (OES) data.
Occupational employment projections include self-employed, private household workers, farm, and nonfarm employmen¡
N/A - lnformation is not available.
Occupations with employment below 50 in 2014 are excluded.
Occupation subtotals may not add to the totals due to rounding and the suppression of data.
The use of occupational employment projections as a time series is not encouraged due to changes in the occupational, industrial, and geographical classification syste
changes in the way data are collected; and changes in the OES survey reference period.

[1] Numerical employment change is the net difference between the base and projected year employment and reflects job growth or decline. The base and projected year t

are independently rounded to 1 0. Therefore, numerical change may not equal new jobs.
[2] New jobs are only openings due to growth and do not include job declines. lf an occupation's employment change is negative, there is no job growth and new jobs are s

New jobs may not equal numerical change.
[3] Replacement needs estimate the number of job openings created when workers retire or permanently leave an occupation and need to be replaced.
[4] Total jobs are the sum of new jobs and replacement needs.
[5] Median hourly and annual wages are the estimated 50th percentile of the distribution of wages; 50 percent of workers in an occupation eam wages below, and 50 perce

wages above the median wage. The wages are from 2016 first quarter and do not include self-employed or unpaid family workers.
[6] ln occupations where workers do not work full-time all year-round, it is not possible to calculate an hourly wage.
[7] The Bureau of Labor Statistics develops and assigns education and training categories to each occupation (see tables below). For more information please see

4.730

Numeric
Change

2014-2024

t1l

240

420

Percent
Change

2014-
2024

90

5,910

290

290

5.640

Annual
Average
Percent
Change

560

1,180

110

100

50

340

24.9%

Average Annual
Job Openings

6.410

140

110

2O 8o/"

20

New
Jobs

14

540

33.3%

110

50

22.2o/o

2.5%

Replace-
ment

Needs

t3l

2.101

770

17.2%

140

3.301

10

13.7%

690

120

2.201

2016 First
Quarter Wages

t5l

Total
Jobs

I4I

10.Qo/o

5

1.701

30

116

14

1.4Y,

150

Med¡an
Hourly

27.3%

¿

5

1.Ool

27.ïYo

236

Med¡an
Annual

1C

Education and Training
Levels f7l

87

1

$43.23

2.701

$53.83

23

7

0

Entry
Level

iducation

2.BYt

132

$52.54
'1

$89.925
$1 I 1.959

$23.38

12

z

$109,291

$27.96

21e

Work
Experience

to

s48.645

s22.13

¿

2

$58.161

$18.67

On-the-
Job

Traíning

I

5

$46,01(

4

$29.33

s38.826

¿:

None

4

$16.81

None

$61,00r

None

None

6

$34.97'l

None

None
None

5

None

None

7

ST OJ-T

None

None

LT OJT

MT OJT



http;//wr¡vw.bls.qov/emp/ep education train inq svstem. htm

- lJoctoral or proïessrona

Master's degree
3- Bachelo/s degree

Associate's degree
5- Postsecondary non-degree award

Some college, no degree
7- High school diploma or equivalent
8- No formal educational credential

5 years or more experience in a
occupation or feld is conìmorì.

Less than 5 years experience in a related
occupation or ield is col.trmon.

l.lo work experience is tyFically requ
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STUDENT DATA SUMMARY

Data analysis is a critical component of program review. The three categories below should
be used as guidelines in developing a summary of the student data.

State at least three positive factors about the discipline/program identified by students. lnclude
the number (or percentage) of students responding and any implications for planning.

ln July 20L8, a survey of former and current EL students, from 2010 to present, was
condúcted. Fifty-thrée (53) responded to the survey, with fair representation among program
alumni and recent and current students:

Based on this survey, respondents identified the following positive factors about the EL
program:

1,, Contribution towards intellectualgrowth (78% satisfied, including6T% highly satisfied)

2, Quality of instruction within the program (74%satisfied, including6L% who were
highly satisfied)

3. Clarity of course goals and learning objectives (79% satisfied, including5T% who were
highly satisfied)

State at least three negative factors about the discipline/program identified by students. Include
the number (or percentage) of students responding and any implications for planning.

1. Availability of courses offered in Electronics Technology (3O% dissatisfied, including
t6%who were highly dissatisfied)

2. Coordination of courses offered in Electronics Technology and courses offered in other
departments that may be required for your major (34% dissatisfied, including L3% who

were highly dissatisfied)

3. Advise about the program from counselors (25% dissatisfied, including 1L% who were

highly dissatisfied)

4. The physicalfacilities and space (2L% dissatisfied, including 4%who were highly

d issatisfied )

2O_t:O_::20^12

2013-2015

t3%



State any other information (use responsive numbers) that you obtained from student data (e.g.
focus groups, questionnaires, or SGIDs) that may be of special interest to the self study team. What
planning implications will result from this information.

1,. According to data reported in LaunchBoard, a preponderance of students enrolled in
Electronics Technology attend identify as Skills Builders and attend part-time, and nearly
a fourth have previously earned a certificate or degree:

ELICEL Students
(TOP Code 0934)

20L4-20L5 20L5-20L6 20L6-20t7

Skills Builders 1,6% t9% Data Unavailable
Part-t¡me 88% 90% 90%
Previously earned a

certificate or deeree 26% 19% 24%

Data are consistent with course EL scheduling patterns since 201-0 which, without full-
time faculty and lack of qualified part-time faculty available to teach during the day,
have been limited to face-to-face, evenings-only offerings.

2. Results of the student survey conducted in July 20L8 show that, in comparing
students' attitudes about the Electronics Technology program prior to and after after
having taken an EL course, 8O% of the 46 respondents reported their attitudes had
either improved (39%) or remained the same (41%).

a. B0%of survey respondents would recommend taking courses in the
program, including 56% of whom who strongly recommend doing so.

b. 55% of survey respondents either somewhat (25%) or strongly agree (30%)
that they plan to take additional courses in the program.



Progrom Review - Electronics Technology Progrqm

.!uly 30th 2018

When were you last enrolled in an Electronics Technology Course?

I
.,

;-- --
T

Answer

20to-2012
ääi-aüi

%

26%
-tä,%

Count

1.4
-ä

2_016:2018

Pre_sently_ enrolled

3-6:/:

T3:o/:

LO0%

L9

7

53



)

I

l

)

Part l. Answer to the best of your ability the following questions. Please indicate how

satisfied you are, in general, with the following aspects of the Electronics Technology

Program.

lllI I Higt'ty jo i euestion 
l.r;;;?;å ]

*--! --.-:--..--*--j-- )i Quality of I ii aualitv of 
I

" ] instruction 
It 

within the | 6r%1 instruction i Aty"',¿ 
within the j i

I program i i-i-- th";tf- -'- i
textbooks.and 

i

I other I I

Somewhat
satisfied

2t%

Neither
satisfied

nor

tt%

L3%

Somewhat
dissatisfied

t3%

74%

13%

Highly
dissatisfied

materials used i

,.- --...---- I +!/o l, 19

I

I*----.1-'
l

i

3t

tn courses I i

within the
program help

me learn

Advice about
the program

from
cou nselors

The way this
program

meets your
educationa I

eogl_s

Contr¡bution
towards your

intellectua I

gro'-wth

Clarity of
course goals

and learning

_-eþi-eç,!i-uç-t
Feedback and
assessment of

progress

towards
lea rning

. - eþ,i-e-cliYe!
The

availability of
courses

offered in the
Electronics

Technology
Program

48

o

-_l
i

I

I

I

I

i

6i
I
I

I

I

I4% t4%



The content of 
I

10

courses
offered in the

Electronics
Technology

The
coordination

of courses
offered in the

Electronics
Technology

Program and
courses

offered in

other
departments
that may be

required for
you¡- majo¡

The physical

facilities and
space (e.g.,

classrooms,
T7 10i

I

i
I,,"-1,
I
J

i



Which of the following best describes your reason for taking this and other courses in

Electronics Technology Program?

#

T

2

Answer % Count

3

4

6

5

Other, please specify:

Other, please specify: - Text

Specfic career goal

Recommended by a counse]or

Recommended by a friend

To meet genera 
I 
education reO uirement¡

Offered at a convenient time

Don't know/ Don't remember

Other, please specify:

Total

1_r%

2%

20%

n%

4%

s2%

IOO%

5

t

9

5

2

24

46

Wanted to learn

For transfer into computer science at UCSB

Wanted to expand my knowledge on computers

To lncrease my knowledge used in my profession.

I 
was 

interested in 
exRlorins this field

For career advancement

Continuine educatlon to famillarjze mvself wlth e]ectronics

My own curiosity.

Persona] 
Interest 

and offered at a convenient tit.

To help with work.

required for degree



job related information

lncrease knowledge

lmprove my career

Getting ready for the future.

Recommended by an employee at a company that I wanted to work for.

Get my degree jn it
meets interests

Previous field of work 
in 

the milltarV

Electrical Engineering major

To work towards electrical engineering degree



Compared to beginning your coursework in Electronics Technology Program, your

attitude about the Electronics Technology Program has

Answer

lmproved

Remained the same

Donlt know/Don lt Jemember
Total

Please answer the following questions.

I

euestion j 
StronglY

I acree

--l---
lwould 

I

recommend 
I

taking 
I

courses in | 56%
Electronics 

I

Technology j

Program 
I- ipl'" * l-

taking 
I

additional 
I

courses in I 30%

Electronics 
I

Technology 
I

Program 
I

Somewhat
agree

i trt"ith"r.
I

I agree

i nor

i 4i:ae'-eç

Strongly
disagree



Which of the following courses have you taken in Electronics Technology Program?

(Check allthat apply)

Answer Count*fr

;
7

8

2

4

t

; r ñ ,,-;; ;;; ;ïl;:':#iJ;:iïiiT
EL 119 Fundamentals of DC and AC Cjrcuit AnalVsis tab

EL 105 PC Preventative Maintenance and Upgrading

EL 107 Network Essentiafs 2

EL 104 lntro to Robotics and Mechatronics

Don't know/Don't remember what courses I took in Electronics

-Teghnology_ 
Progrgm

rL 
_t22rll,ectro$c 

Dgvices and Circujts

EL 108 Network Essentials 3

EL 1?s Diejtal Devices and Circuits

ELt23 Electronic Devices and Circuits Lab

EL 320 A+ Certification

EL 109 Network Essentials 4

EL L26 Digital Devices and Circuits Lab

EL 146 ltec¡rical Product Desisn/Fablgation

Et L31 Proglammable Logjc Controllers and Contro! Desjen

EL 136 Electronic MeSsulement and Instrument Lab

EL 333 lntro to Network Security

EL 135 Electronic Measurement and lnstrument

EL 128 Renewable Energy

EL 332 Wireless Network Administrator

EL 370 SkillsUSA

EL 399 Snecjaf ToRics in Efectronics

El L89 lndependent Projects in Electronics

El 162 Flu]d Power and Control

EL t79 :379 ExRerimentat Coulses in 
Etectronics

El 133 Mechatronic Systems 1

EL 139 Electrica! Power, Motors 
3nd 

Coltrols

Total

79

17

16

t4

t3

10

L0

7

7

9

5

tt
10

t9

T4

6

6

3

2

2

2

2

0

9_
0

0

0

o

153

I

t;I
----' - 1'-

26]l
--*1--
L6l _

13i

,;l
-;;1-

;;:
22l*--f-

20 
1

;;l-
;I'äl-

--t--
I

I

24

6



How many units have you completed at Allan Hancock College?

ln how many units are you currently enrolled?

10

15

42

#

1

2

3

+

5

What is your final academic goal?

Answer

less than 5 units----;r#;;il;
9 - 

-1L,5 
unjts

12 or more units

Not culrently enrolled

Total

Answer

Certificate

AA/AS

Mastgrs or hiSher

Not certain

I 
have completed mV Coa]9f

Other

Total

Count

9
-à

z
2

2^!

45

%

2%

22%

Count

1

10

6

7

12

45

13%

!610/o

z7%3

4:"("

too%

L6-30 units

46;60 unjts

6L or more units

îl;-l;l
;-l
-..- - --r-sl;l
;-i



Fall 2012, Spring 2013, Fatt 2013 and I more Demographics CEL & EL
;ilìi,] ratlzorz i Spring2013 j raltzote I Spring2014 t Fail2o14 Ì Spring20ls i rultzors j Spring2016 ìra¡l:

,3-s9-'j3.l99-".'v_.n"go.rs¡Headc..jrr.s-|Heaocrres.¡_9.".-L.FTE:iH9"d-..:_F'Ïl--'H"1ac..-FTES.H.939.iF1i.:9:
underlg j o.oo t.ta; 6.00 o.otl 5.00 r.ooi 10.00 r.oei s.00 r.rei 3.00 1.20i 6.00 r.ozÌ 4.00 0.74 1 10

' . .i - 1 i i I i i izo-24 i e.oo t.ø+i 21.00 ¡.rr ì 15.00 e.:s ! 9.00 2.12't 18.00 +.+e1 8.00 l.za ì 16.00 e.ro i 23.00 s.ozi 1c: -i i : j ¡ I ìzs-zs i z.oo z.tzj i1.00 r.sz i 14.00 a.so i 2.00 r-so ! 14.00 +.oo i 10.00 z.tsi 11.00 2.831 18.00 3.ee; 11
ilit;iiii30-34 ì 10.00 z.zøi 7.00 t.¡zl 3.00 o.ssi 7.00 o.sgi 8.00 1.s2ì 8.00 r.e+¡ s.00 l.soi 5.00 r.oai slilili

3s-3e i z.oo o.¡si 1.00 0.06i 3.00 0.51 I 2.00 o.z7i 2.00 o.¡¿ì 1.00 o.ooi 4.00 1.021 3.00 084. 8
ìi!::rii.404s i s.00 t.tzi 8.00 o.s¿l 2.oo o.s¿ì 4.00 r.osi 4.00 o.osl 3.00 o.szi 3.00 o.ssi 4.00 o.ag: 4j;ij,iiii



Fall 2012, Spring 2013, Fatl 2013 and I more Demographics CEL & EL

fall 2016 j Spríng 2017 : Fall201i 
t

age-category! rtfs i HeaCc.. FTES j Headc.. FTES1
t--.

Under 19 i z.es i 3.00 o.st , 6.00 1.27 li

20-24 i z.ss ; t t .oo z.zg | 16.00 817 i
Ii ::2s-2s i 2.75 i a.OO 2.06 i 7.OO 2.15i

30-34 
ì 

,1.45i e,00 1.s7j 12.00 2.84!
35-3e i z.za i s.oo 2.zz i 6.00 1 .32 

1i1 t'4o4e I o,ss i 6.00 1.14 ) e.oo 1.6s i

191 - "- i--- 9-gi---1-0*0*-*?:91* *- "1:0g -*0.13i



Fall 2012, Spring 2013, Fatl 2013 and 8 more Retenti
i ratzorz 1 sprins 2o1s I rrttzors 

IiliitÌti
.*-"-:-9s:--._i _ __ _ _ i ___ __i _,____ l

cÈr-io¿i - --_---@-- *;ol-----l
ctc¡¡', Mlã i i

¡ Pwæffiutr jerrosì I WEld
ELIOGf;MMMEø ffiEø i

erroz i I Mmrwgp,ffi
i

ELI0B i

EL1O9

ELl 18

ELl I9

Et122

EL1 23

EL125

E'L126

EL32O

EL37O

Grand T

on & Success

Spring 2014 
I

I

_ ,._q-__- . .. .._ -

Mwx'.wr¡r
trwffiwtrwFffiffiWwrlr

CEL ft EL

Fall2014

ffiffiffitrffiWmgr
WI'iffiffiMX

w
ffiW.r

Spring 2015 Fall 2015 ì

i

i

i
t"-"-]
LIkw.'ri
!i
il
ii

Measure Names

! Retention %

ffi Success %



Fall 2012, spring 2013, Fatl 2013 and 8 more Retention ft success cEL & EL

i Spring 2016 , Fall 2016 ; Spring 2017 
ilili

-_!""_Yi::j _ i i _ icEllo4i i ì I

ELI 04

ELl O5

ELI O6

Wft?#NWi
W¡tunl Wffiã
ffiEdl j

, ffiffitFil:ELl07

EL108

EL1O9

EL118

EL119

EL122

EL123

Ijw
I

i

W
'

EL1 25

EL126

EL32O

Grand Total

Fall2017 
;

Wì
WT
i:
ìi

WWisr

Measure Names

S Retention %

ffi Success %



Fall 2012, Spring 2013, Fatl 2013 and I more Demographics CEL & EL

ì FaI'zotz ; Spring2013 j r"llzors i spring2014 ; Falt2014 i Spring2015 i r"ttzors ì spring2016 ir"t
Gender i Headc.. ftesi HeaCc.. FTES; HeaCc.. rres; HeaOc.. FTESi Heaoc.. FTESI Headc.. FTESI Uero... rtesi Headc.. prcsi He--*'r- ""- '- -- i - -: -Female r 4.00 0.67i s.oo 0.s+i 8.00 r.sa.i r.00 0.20i 5.00 1.03t 4.00 0.93i 3.00 0.69i 11.00 2.46i
Mare , ,u.oo e.01 ï 53.00 7.s1i 42.00 s.47i 42.oo 8.13 j 51.00 12.63i 3s.00 8.12 j 45.00 10.38I 4e.00 ,0.u, i ¿

Gg1T.11-it'oL--lgLi-__u.l:"q*9fi-_5JlL-]-l9-,j-1109---1.l":j-:9-0_9--13.99|'-.-l-9-90-..9



Fall 2012, Spring 2013, Fall 2013 and I more Demographics CEL & EL
:

fall 2016 i Spring 2017 i Fall 2017 
i

-.G9n.dgr_ . i- FrES I Headc.. IIJS . Headg FrEg 
,

Female | 1.27 ; LOO 'l .+8 ' 12.00 2.64 |

¡i;
y11-- -- "j.".-1'z"-:-1"1 i -1199--*-9?6 1-,1199 1-0:1-2-¡

-"9l1ld-r9l-1ì 13:61 i -s0-09 l9:7! - -L7:9t l1l9-,



Multi Term Display
Fatl 2012, Spring 2013, Fall 2013 and 8 more CEL & EL Outcomes

Sect¡ons

Headcount

Enrollment

retainêd

Retent¡on %

sucçess

Success %

FTES

Fall 2012 Spring 2013 Fall 2013 Spring 2014 Fall 2014 Spring 201S Fall 20is

5.00 4.00 4.00 5.00 4.00 3.00 5.00

42.00 58.00 51.00 43.00 56.00 39.00 48.00

68.00 62.00 69.00 72.00 82.00 39.00 78.00

6r.00 50.00 65.00 63.00 74.00 36.00 69.00

89.71% 80-65% 94.20% 87.50% 90.240/o 92.310/0 88.46%

46.00 39.00 50.00 55.00 57.00 28.00 53.00

67.65% 62.90% 72.460k 76.39% 69.51% 71.790/o 67.950/"

9.68 8.44 11.50 8.33 13.66 9.05 11.Q7

Fatl 2012, Spring 2013, Fall 2013 and 8 more Retention & Success

coursel i ¡ i ¡ | ! ì***ðËiìili__--*@ i-- -_]--- -- 1-r-_-_--=l 
-l 

------1----- l- -_-l
ELlo4WEEI ;r:æffi@IffiffiffiE6l ilerrosì i wi wgn¡i i wÃi Mw¡ffiffiiriierroeffiE@rwri i MMr.t¡.I Wj :@lELlo7'iffiffi:ffil iWljffiEÞri :lelroei i i M.fãw i Mffi i WmHi IElloei¡ffit¡tÞñi@iffiffir¡Tæl
er-fiaffiwEMi W.¡øwrmwli Fffin , ***i iç** i]er-rrsMmi w@Fffiri ffi"F; F¡Wo* I w*uieuzzl,iiiiìlW@i.i
E1123 

-L-- -- - 
; i_ _i __@-_____L_ : ,

i ; i ', i i i i i I ' i

None Enrollment,FTES,Retention&SuccessAHCData : i i ; i ; I

Fallzo1z iSpring2013i rallzotg iSpring2014i ralzota iSpring2015i rrltzots iSpring2016

Sections 1,004

Headcount 10,883

Enrollment 28,559

Retêntion U AA.AZ/.

Success % 69.63%

FTES 3,775

Spring 2016

5.00

60.00

74.00

67.00

90.540/"

51.00

68.92%

'13.04

Fall 2016

6.00

52.00

71.00

61.00

85.92%

54.00

76.06%

13.61

1,087 285 1,069 1,141 306 1,141 1,209 355 1,177 1,220

11,361 .5,421 10,s22 11,2s3 5,185 11,084 11,249 5,593 10,982 11,341

29,609 8,455 28,612 29,369 8,168 29,153 28,984 8,789 28,471 28,153

86.17% 89.13% 86.97yo }S.ZSV. 89.370/, 86.83% 85.44V, 89.5ô% 86.43% 89.39%

70.380/. 77.46% 70.56% 70.220/, 77.690/, 69.80% 71.38% 77.44% 70.25% 73.22%

,31913 919, . -3,!?-2 lqqq ,1q s,!q0 !,0!8 i:909 q4!1 3,71

Spr¡ng 2017

6.00

50.00

74.00

69.00

93.240/"

62.00

83.78%

10.74

Term
Mult¡ple values

subject_code
Multiple values

Credit Status
Multiple values

ETHNICITY
Ail

Gender
Ail

age_category
Ail

Enrollment Status
Ail

Measure Names

! Retention %

S Success %

Fall 2017

5.00

57.00

81.00

71.00

87.65%

57.00

70.370/,

13.36

357 1,184 1,214 333

4,354 1?,111: .11,636 5,306

8.305 29,268 28,161 8,052

90.38% 87:95% 88.10% 90.34%

79.57% 71.46% 74.040/" 80.25%

- 997- 1:19? -1'9?9 999

Choose'AHC Data'to
see data for the entìre
college. Choose'Course
Data'and pick a course
to see ind¡vidual course
data.

Select a Sheet
AHC Data

course
None

1,168

11 ,889

28,754

86.99%

71.46%

a:1?9



Retention & Success by Demographics CEL & EL

Fall2Ol2 Spring 2013

Headcount

FTES

11"="?.F-9-.3*l 1"il?qi i L1t9?g13underlsWEØ ffi&El
20-24mümffiEEEøWM
25-2eæmffiEøwl
30-34ffffimømffi
ss-rs gffiEffilrl ffllo16

4i.i,o ãá.oo

9.68 8.44

4o{emms6% mmmgd WsO*WW ffiðÆ

F42011 
-s_!rils 

20J1

51.00 43-00

1 1.50 8.33

Gender

Female ffiffiffiEflî97|ffi 60o/o

*-..__?:91T91,s_gï:

Fall 2013

y"teww
Fall2012 i Spr¡ng 2013

First Time Student

First T¡me Transfer

,W

ri
ii
il

F1112011 iplins 2015

56.00 39.00

13.66 9.05

continuinsWffiMl WËMl
ReturninsWø W¡

Fall2012

concurrent I I--i- 
i

Fall 2014

W¡
63%Wwl

Fall 2013

Spr¡ng 2013

ETHNICITY

S Retention %

ii112015 !ryls 1916 Fail 2016

48.oo 60.00 là.oo

11.07 13.04 13.61

Spring 2015 i

ffi

As¡an

Spr¡ng 2014

Black l

Filipono

Hispan¡c

- Pacific lslander

White

Fall 2012

Fall 2013

Native Am i(Fá

F^ll ?ñ11 I Sôr¡ñô ,ô1^

Fall 2014

Grand Total

Spring 2013 |

Spring

W!

Fall 2014?u4_
5Oo/o

mF¡rþt

Spring 2015

Fall 2013

ffi Success %

lnr,1ry z91z !a! ?017

Wwl

Fall 2016

Fall 2015

Spring 2015 i

Spring 2014 |

50.00 57.00

10.74 13.36

Spring 2017 j FaU2017

ffiwr

Spr¡ng 2016

Fall 2014

Fall 2015

WT
60o/o

i Sprins zoto j

Ðsooz" I

SprÌng 2015 i

Spring 2017

Fall 2015

Fall 2016

W

i Spring 2017

Spring 2016

lffi@tw#t
whl

Fall 2016

Fall 2017

i Spring 2017 Fall2017 i



Multi Term Display
Demographics

i ratzotz lsprinsaol3j Fau2013 lspringzorat Fal2014 iSpring2orsi rulrzo,ts jspringzorOj Fail2016 ispr¡ngzorzl FalzolT 
i

^G.engï jHead: F|ESlHead.. rreSjHeaO.. FTESiHead.. nreSiHeaO.. rresigeao.. FTES,Head.. FTESIHe_ad.. rlesiHeao.. rrfSiHeaO.. FTES:Head.. ttaS¡
Female i4.00 0.67 1 s.00 0.s4i 8.00 t.s+j 1.00 o.zo: s.oo r.oei +.oo o.gsl 3.00 o.ogi tr.oo 2.46i 4.00 t.zt'i s.oo t.+ein¡o i.a+:

9'j"dlg1!-1?'oog.ogi-ss.00-9.l.:9!o_!02j!.99..9!i16:99-]3.dja4_-qgIg9'i1qã.00ï3];;l*siäo-ìîol.[*ïð;;|

Term sub¡ect_code course Credit Status
Multiple values Mulliple values All MultiDle values

ETHNICITY Gender age_category Enrollment Status
Multiple values Multiple values All All

Fal/.2A12, Spring 2013, Fall 2013 and 8 more Retention & Success CEL & EL

I Fatt2012 i Sprins20ls i prttzots 
iirt;:i,:

COUrSei i : ;***¿'Er-,Lo;"ì 
ffi i

EL1o4: ffiffiEÐ r

errosi i ffiwffiF
erros FffiffiEØ W:Tel i

Er-rozi i 'W?Tm
E1108 ì : ;

ELloe ! I i

er-rraffi@r ffiW9Dil
errrsffiÐFEEDtt, EffiM
ELlzzl I i

cr¡-oi ;

ELIoB i

eltog i

er-rrawæ@ i wrrer
errrs ffiÐFEEEll : EffiEUI
ELlzzl I i

eLtzs i :

Ethnicity or Age Gender or Enrollment Status
Age Gender

.Use two filters above to choose between
displaying ihe four demographic options.*

Sprins 2017 i ratzott I

i;
l9?d' -llF-lil.9!.. frffi j

3.oo o.sr j 6,00 1.27 1

11-oo z.za j ro.oo ,.rri
8.oo z.oo i z.oo z.ts 

1

il

ll

ffiM
J

wçe
ì

bffi",ñtr'
ffi:r!ffi

l
i

Measure Names

I Retention %

ffi Success %



GRADUATION-TERM-CODF
Mult¡ple values

DEGREE-PROGRAM-DESC
Electron¡cs Technology

DEGREE-MAJOR-DESC
Alt

GENDER-CODE
Ail

GRADUATION-TERM-CODE

Fall Spr¡ng Summ Fall Sprin Fall

?9.10 2912 91 2_9:: . ?01?_ s20- 2013

Ethnicity
Multiple values

AGE
Ail

DEGREE-CODE
Ail

DEGREE-CODE

Ins
f cert 1o-so Units

ffi cert so-oo units

Fall Spring Summ

?q-oe ?019 ï ?_0..

I

I

-*- j
I

Fall Spring
2008 2009

I'le!w_o-r, KlVe Dvpisilel Teçh.

DEGREE-PROGRAM-DESC / DEGREE_MAJOR_DESC / GRADUATION-TERM-CODE

Electron¡cs Technology

I

T
=oN
g
oô

Degrees & Certificates

DEGREE-PRO,. DEGREE-M.. DEGREE-CODE

Cert 30-60 Units 1

Electron¡cs Digital Syste.- Cert 18-30 Units

Network AS 1

N/ainuD¡gital aad r R-qô r rñi¡c
ïech

vaþ

NNÑ

ãåLØu)

Elec lech: itlectr! i r

lvlechatronicjon¡c ei ,

_s.-i.!sjLL-Electron¡qf9qh!oþnu^-*--'-i-E-t.eç!|s¡!ç]Ic=j

ilii
iiìi
:i:l
lii;
:i:i
iil:
:i:;
ii¡i
ii

=E=== 
iliir

FS]FIFçTçFçFiçç$FiW
oo:orðo'-i?òò9,õñ ñ:ñ;R ñ R Ñ R R Ñ .. * N \ì N
ccícìNcõc66c¡cOOc6'--:_ËL=LCLL'C:-LL-U
OO:OOÈO¡AO:(DØiU);ØU)AiU)(nì

Electronic Te.- AS

Er""t,;"'i;;.. 
-ð; 

i À:ããu"rt"-

E
N

5
N
6
L

Elec Tech: i,,1.. AS

Electronic En.. AS

EO Eò
È " È'-
Øu)

E
a
5
N
o

=a(f)

Technology

EI
Pq,

'Ëuo
Ø

Degrees & Certificates

I

1

r

I

J

t

i

i

!

I
I

I

I

I

I
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Degrees & Certificates

::îiilil-TTa-5'"1-l__"_'_îï1-11"'_____'_äi!,::::::

GRADUATION TERM CODE

Spr¡ng
2009

Fall 2009
Spring Summer

2010 2010
Fall 20'10

Eleotron¡cs
Technology

Eloc Têch: Mechatron.. AS

ElochonicTechnology AS

El:ilail Tra¡n¡ng Cen 18-30 Unjts

NêlworkMâinuD¡gital AS

Cod 18-30 Units

Cel3040 Unils

Degrees & Certificates

GRADUATION-TERM-CODE
¡,,lult¡ple values

DEGREE-PROGRAM_DESC
Eleckonics Têchnology

DEGREE-MAJOR-DESC
AI

GENDER-CODE
Ail

Ethnicity
Multiple values

DEGREE-CODE
At¡

lns -

I cet ra-:o units

ffi Ce,t SO-6O Units

DEGREE_PROGRÂM_DESC / DEGREE-II¡AJOR-DESC / GRADUATION-'TER[,,l-CODE

l_E!9 
r::h Y::!{,. - ç1":!t9li9]9lllitgl"gr

6,

AninilnFHi
NoP

=ool

Elêctron¡ca Technology

Electroñic Tra;ning Ne(work NlainVD¡g¡tal TGch

p4l
8l

AGE
Ail

0 mffi ffiHnn¡[
383:E
FPFgË

88E



Degrees & Certificates
GRADUATION.TÊR¡,1-CODE

OEGREE_PRO.. DEGREE_MAJOR_DESC DEGREE_CODE Fall20l3 Spring20l4 Spr¡hg20l5 Fall2015 Sprlng20'16 Fall20l6 Sprlng20lTi Grahdlotâl
- :._

I Electronics Digilal Systems Cêrl 18-30 Un¡ts 1 I 1

.,-____-1.__.- *1i. .-. .l
1 lL"-!!,:ll"-r
, Network ¡lainuDigitaf Tech AS 2 1 1 2 6

Degrees & Certificates

GRADUATION-TERM-CODE
Multiple values

DEGREE_PROGRAM-DESC
Eleclronics Technology

DEGREE-MAJOR-DESC
Ail

DEGRÊE-PROGRÂM-DESC / DEGREE-I\IAJOR-DESC / GRADUATION_TERI¡_CODE

Eloctronlca Technology

ffi
R

.å

l

lr
:

I

Ì oigitat systemq ]
Êlectronic I

Tr¿ining l Nelwo¡k l\,1âinu_Digilal T€¡h

GENDER-CODE
AII

Ethnlcity
[rult¡ple valuos

DEGREE-CODE
Ail

DEGREE-CODE

Ins
p Cert lA-:O Units

4)

E'
z

Eleplrs!:ric l-eç!]qs!9ev

TfTET It*
.o

9'9

AGE
Ail

,1 :

0,

i

il;
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Allan Hancock College

SLO Performance Report
by Department with SLO

Depañm6nt: Eleckonics

Courseg: All CouE6s

T€ms: Spring 2017. Fall 2016, Summôr 2016

SLO6: PSLO Class Elsckoni6 Pþgram Oul@mês

Dat€r 03/15/2018

PSLO; EL PSLO - Demonstrate a fundamental mastery and the use
of electronlc equipment

Summer 2016

Fall 2016

Sprlng 2017

Overall

PSLO: EL PSLO - Use computer simulation and design software to conduct,
analyze and interpret electrical, digital and analog circuits.

Summer 2016

Fall 2016

Spring 20'17

Overall

PSLO: EL PSLO - Make calculations involving various electrical laws, formulas
and principles for predictlng clrcuit parameters using algebra
and tr¡gonometry

Summer 201 6

Fall 2016

Spring 2017

Overall

PSLO: EL PSLO - Use research strategies to acquire information pertinent to the
solution of electronlc

Summer 2016

Fall 2016

Spr¡ng 2017

Overall

ln electrical, d¡gital and analog clrcuits.

0 0.00% 0 0.00% 0 0.00% 0

20 21.28Yo 68 72.34Yo o 6.38% lncludes sections w/o rosters

0 0.00% 0.00% 0 0.00% lncludes sect¡ons wo rosters

20 21.28% 68 72.34% o 6.38% lncludes sect¡ons Wo rosters

electrical, digital and

U 0.00% 0.00% 0 0.00% 0

u 0.00% 0 0.00% 0 0.00% lncludes sect¡ons Wo rosters

0 0.00% 0 0.00% 0 0.00% lncludes sections w/o rosters

0 0.00% 0 0.00% 0 0.00% lncludes sections w/o rosters

for electronics.

..i .''':
çlTnená! È;Ë*,s11ia;a;

0 0.00% 0 0.00% 0 0.00% 0

11 47.83% I 39.13o/o 3 13.04o/o lncludes sections w/o rosters

0.00% ñ 0.00% 0 0.00% lncludes sections Wo rosters

'11 47.83Yo I 39.13% c 13.O4Yo lncludes sections w/o rosters

circuits and

a¡lt:!:,:1¡

U 0.00% 0.00% 0 0.00%

0 0.00% 0.00% 0 0.00% lncludes sections w/o rosters

0 0.00% 0 0.00% 0 0.00% lncludes sectlons w/o rosters

0 0.00% 0 0.00% 0 0.00% lncludes sect¡ons Wo rosters

March 15,2018 10:31 PM Þeaø 1 ¡f A



Allan Hancock College SLO Performance ReÞort bv Department with SLO

PSLO: EL PSLO . Write technical laboratory reports with conclusions.

Summer

Fall

Spring

9"o" 
r

t;sf$ftlnatl lnstitutlonalBelowl:andardJ[, ia,"ien.ori9o9tr1"1t"..t,:-..-.;
0 0.00% 0 0.00% 0 0.00% 0

0 0.00% 0 0.00% 0 0.00% lncludes sections w/o rosters

20't7 0 0.00o/o 0 0.00% 0 0.00% lncludes sect¡ons øo rosters

0 0.00% 0 0.00% 0 0.00% lncludes sections øo rostersOverall

Summer 2016

Fall 2016

Spring 2017

Overall

PSLO: EL PSLO - Demonstrate learned skills with a capstone project requiring you to design, build and evaluate a piece of
electronic equipment.

' : ." 
--,-3-iã'ãä;ï:-l 

:;
"1: 

.':,:, .: j: 
': .-,-'- : .: .ì;. 

-ì tlr,, .,. '' ,'., - ' 1., ..,

U 0.00% 0 0.00% 0 0.000/o

0.00% 0 0.00% U O.O0o/o lncludes sections Wo rosters

0 0.00% 0 0.00% 0 0.00v, lncludes sections w/o rosters

0 0.00To 0 0.00% 0 0.00% lncludes sections Mo rosters

Summer 2016

Fall 2016

Spr¡ng 2017

Overall

PSLO: EL PSLO - Demonstrate understanding of how computers communicate with each other and the methods employed to
ensure that the communications is rellable.

.-'Ínstltutloni' 
Stani

0 0.00% 0 0.00% 0 0.00% 0

20.00% 70.00% 10.00% lncludes sections Wo rosters

0 0.00% 87.50Yo 12.50% lncludes sections øo rosters

11 't1Yo 14 77.78Vo 11.11% lncludes sections Wo rosters

PSLO: EL PSLO - Modify operating parameters of infrastructure network devices to meet network requirements,

Summer

Fall

Spring

PSLO: EL PSLO - Apply current knowledge and adapt to emerging applications of automation and control.

Summer 2016

Fall 2016

Spring 2017

Overall

20't6

2016

2017

0.00% 0 0.001ø 0 0.00% 0

0 0.00% 0 0.000/o U 0.00% lncludes sections Wo rosters

0.00% 7 87.50% 12.50o/o lncludes sections Wo rosters

0 0.00% 7 87.50% 1 12.50% lncludes sect¡ons Wo rosters

lnittt¡r¡ónãt rr¡ããtê: Sràri¿àras I r^iri;.¡r^-^i d1i-.,; ô¡:*; :,.'-- -- ;-- -':. -'
; .' To!ãl Enrolle-d.Studentg :. ..: , , .: . ,, : 

r

0 0.00% 0 0.00% 0 0.00%

0 0.00% 0 0.00% 0 0.00% lncludes sections øo rosters

0 0.00% 0 0.00% 0 0.00% lncludes sections øo rosters

0.00% 0 0.00v" 0 0.00% lncludes sections Wo rosters

March 15,2018 i0:31 PM Page 2 of 4



Allan Hancock College SLo Performance Report bv Depaftmentwith SLo

PSLO: EL PSLO - Build and analyze a modern computer system using subsystems.

Summe¡ 2016

Fall 2016

Spring 2017

Overall

Overall by Term for Department: Electronics

Summer 2016

Fall 20'16

Spring 2017

Overall by PSLO for Department: Electronics

EL PSLO -
Demonstrate a

fundamental
mastery of

knowledge and the
use

of electronic
equipment ¡n

electrical, digìtaì
and analog c¡rcuits.

EL PSLO - Use
computer

s¡mulation and
des¡gn software to

conduct,
ana¡yze and

interpret electrical,
digital and analog

circu¡ts.

EL PSLO - Make
calculations

involv¡ng var¡ous
electr¡cal laws,

formulas
and principles for
predicting circuit

parameters using
argeora

and tr¡gonometry
required for
elect¡onics.

EL PSLO - Use
research strategies

to acquîre
information

pert¡nent to the
solut¡on

electronic circuits
and systems.

r::sul.rtue_r¡9r. Þure* 
::":,":,'a

0 0.00% 0 0.00% 0 0.00% 0

0 0.00% 0 0.00% 0 0.00% lncludes sect¡ons w/o rosters

0 0.00% 0 0.00% 0 0.00% lncludes sections wo rosters

0 0.00% 0 0.00% 0 0.00% lncludes sect¡ons Wo rosters

li:tliuil.n"t 
tmtts Stanalo;

0 0.00% 0 0.00% 0.00% 0

25.98To 84 66.14% 10 7.87% lncludes sections Wo rosters

0 0.00% 14 87.500/" 2 12.50% lncludes sections w/o rosters

:al

of

¡n

to

. 'fnstl: lnstturlolá,Veets Siandarai ,n9o.urlo.."l 
""low 

Þr9ngaf.o-r:

20 21.28% oõ 72.34% 6 6.38o/ø lncludes sections Wo rosters

U 0.00% 0.00% 0 0.00% lncludes sectìons wo rosters

't1 47.83% I 39.1 3% 13.04o/o lncludes sections Wo rosters

0 0.00% 0 0.00% 0 0.00% lncludes sections Wo rosters

March 15.2018 'i0:31 PM Page 3 of 4



Allan Hancock College SLO Performance Report by Department with SLO

EL PSLO.
technical laboratory

reports with
conclusions.

EL PSLO.
Demonstrate

learned skills with a
capstone project
requ¡ring you to

design, build and
evaluate a piece of

electronic
ô^' 

'i^mÃnt

EL PSLO -
Demonstrate

understanding of
how computers

commun¡cate with
each other and the
methods employed

to ensure that the
communications is

reliable.

EL PSLO - Modify

^nôrâtihô
parameters of
infrastructure

network devices to
meet network
requrremenß.

EL PSLO - Apply
current knowledge

and adapt to
emergrng

applications of
automat¡on and

control.

EL PSLO - Build
and analyze a

modern computer
system us¡ng
subsystems.

wtth
ons.

tna
)ject
uro
and
eof

rg ol
rters
w¡th
I the
ryeo
: the
ìs ts

to

ltng
sof

trol.

. irístltutlonal Eiceeds ,

, .i siandár¡" :, r.- -l-t . . 
...-. . ,-. :.--...-f ri ,,.1 t

eotowstanflacl TotaíEnrotþ;stuuents,

0 0.00% 0 0.00% U 0.00% lncludes sections w/o rosters

0 0.00% 0 0.00% 0.00% lncludes sections Wo rosters

11.11% 14 77.78% 11.1IYo lncludes sect¡ons w/o rosters

0 0.00% 7 87.50To 1 12.50% lncludes sections Wo rosters

0 0.oo% 0 0.00% ô 0.00% lncludes sections Wo rosters

0 0.00% 0 0.00% 0 0.00% lncludes sections w/o rosters

March 15,2018 10:31 PM Page 4 of 4



Allan Hancock College

Context Statistics And Evidence

Summary
: :.¡":Nünì-be-i çf :: :r
-,,öóqr*i''l;

Courses in the Deoadment 14
E1104, E1105, E1106, E1107,81108, E1109, E1118, ELl19, EL122,EL123,
8L125, EL1 26, E1320, E1370

Courses with CSLOs 14
El104,81105, E1106, E1107, E1108, El109, ELl18, E1119,8L122,8L123,
EL1 25, EL1 26, E1320, E1370

Courses without CSLOs 0

Courses with CSLOs mapped to PSLOs
o E1106, E1107, EL'108, E1109, E1118, E1119

Courses without CSLOs mapped to
PSLOs

I EL1 04, EL1 05, 8L122, EL1 23, EL1 25, 8L126, E1320, E1370

Courses with direct assessment of

PSLOs
0

Courses with CSLOs mapped to lLOs 6 E1106, E1107, E1108, E1109, E1118, E1119

Courses without CSLOs mapped to
lLOs

I EL 1 04, EL1 05, EL1 22, EL1 23, EL1 25, EL1 26, E1320, E1370

Courses with direct assessment of lLOs
0

Courses with at least one planned

Assessment
I E1104, E1107, E1108, E1109, E1118, EL1l9, EL125,8L126,8L320

Courses with planned Assessments
scoreo

o E11 19, E1104, 81108, E1109, 8L125, 8L126, E1320, E11 18, E1107

Courses with some Assessments
scored

0

Courses without any Assessment
scored 0

Courses with no olanned Assessments
ELl 05, EL1 06, F'L122, 8L123, EL3T 0

Courses with at least one planned

Act¡on Plan
12

E1104, E1105, E1106, E1107, E1108, E1109, E1118, EL1l9,F1122,8L123,
E1320, E1370

Courses with Action Plan ResÞonses 0

Courses w¡th some Action Plan
Resoonses

z ELr06,8L107

Courses without Action Plan
Responses

10
8L122,EL119,8L123,8L104, E1105, E1108, E1109, E1320, E1118, E1370

Courses with no planned Action Plans
8t125,EL126

Electronics
Date: 0311512018

Terms: Spring 2017, Fall2016, Summer 2016

March 15,2018 6:49 PM PageloflB



AIlan Hancock College Context Statistics And Evidence

CSLOs

) EL104 SLOI - Demonstrate an understanding of fundamental robotic and mechatronic
characteristics, systems, and concepts.

>> 8L104 SLO2 - Apply basic mathematical, scientific, electronic, and engineering concepts to
design and evaluate mechatronic systems.

)) EL104 SLO3 - Produce programs to perform mechatron¡c functions of automated control of
systems.

D EL104 SLO4 - Work effectively, individually, and as a member of a group in performing
laboratory assiqnments.

Mapped PSLOs (None)

Mapped lLOs (None)

Scored 
,

, ii .,
EL104 SLOI - Demonstrate
an understanding of
fundamental robotic and
mechatron¡c character¡stics,
systems, and concepts.

0 of 14 0% iYo 0% 0

EL104 SLO2 - Apply basic
mathemat¡cal. scientific.
electronic, and engineer¡ng
concepts to design and
evaluate mechatronic systems.

13 of 14 0o/o 100% 0o/o 1

EL104 SLO3 - Produce
programs to perform
mechatronic functions of
automated control of systems.

0of14 0o/o o% jYo

E1104 SLO4 - Work
effectively, individually, and as
a member of a group in
performing laboratory
assionments.

Oon14 0lo 0% 0% 0

Action

Fall 2016

Plans

March 15,2018 6:49 PM Page2of18



Allan Hancock College Context Statistics And Evidence

Spring 2017

2017 Course lmprovement Plan

Action Plans

Fall 2016

Course lmprovement Plan

Spr¡ng 2017

, --1.fl¡'"q+Afriu;'. .;' , :lctióni :

,.r .fvp¡ j,

Niän:HanC¿ lÉt-tti. + - sprinó,zilii-

What did the assessment data
indicate about the strengths of
vour course?

No action No Action Taken

What did the assessment data
¡ndicate about the weaknesses
of vour course?

No act¡on
rype

No Action Taken

What changes have you
made/do you plan to make
based on the data?

No act¡on
type

No Act¡on Taken

What resources are reouired to
make these changes or to
maintain vour orooress?

No action
rype

No Act¡on Taken

Any other comments? No action
rype

No Act¡on Taken

SLOs

CSLOs

) EL105 SLO1 - ldentify, remove, install, and configure all major components that comprise a
personal computer system.

) EL105 SLO2 - Perform preventative maintenance procedures (hardware and software) to
personal computer systems.

) ELl05 SLO3 - Perform basic operating system and hardware confìgurations.

Mapped PSLOs (None)

Mapped lLOs (None)

P-t* l

What d¡d the assessment data
indicate about the strengths of
vour course?

No action
rype

No Action Taken

What d¡d the assessment data
ind¡cate about the weaknesses
of your course?

No act¡on

rype
No Action Taken

What changes have you
made/do you plan to make
based on the data? What
¡esources would you need, ¡f
anv, to make these chanqes?

No act¡on
typo

No Action Taken

March 15.2018 6:49 PM PâOê <^1 tX
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2017 Course lmprovement Plan

Action Plans

Fall 2016

Course lmprovement Plan

. Actlon :l
rype , ', .. ,.t. filiË.;ålâ$Îiftffiffi

iì::i!:;:i¡fi:Ì¡:i::,íliAllanHancockcoliege>>Electronics>>EL105-Spring2o17;.''''..:
What did the assessment data
indicate about the strengths of
vour course?

\,lo act¡on
ype

No Action Taken

What did the assessment data
indicate about the weaknesses
of vour course?

No action No Act¡on Taken

What changes have you
made/do you plan to make
based on the data?

No action
type

No Act¡on Taken

What resources are required to
make these changes or to
mainta¡n your proqress?

No action
rype

No Action Taken

qny other comments? No act¡on
Woe

No Action Taken

) 8L106 SLOl - Demonstrate an understanding of personal computer and networking
devices.

)) EL106 SLO2 - Demonstrate an understanding of fundamental networking concepts and
basic troubleshooting methodology.

r EL106 SLO3 - Construct several common networking cables following EIA/TIA 5688
standards.

) ELl 06 SLO4 - Design and construct a peer-to-peer and basìc switched network.

Mapped PSLOs

Electronics Program Outcomes

Electronics Program Outcomes

> EL PSLO - Demonstrate understanding of how computers communicate with each other and
the methods employed to ensure that the communications is reliable.

Mapped lLOs

tLo
ILO 4 - lnformation & Technology Literacy

) ILO 4A - lnformation Literacy: Define what information is needed to solve a real-life issue
and locate, access, evaluate and manage the information.

ILO 2 - Critical Thinking & Problem Solving

) ILO 2 - Critical Thinking & Problem Solving: Explore issues through various information
sources; evaluate fhe credibility and signif¡cance of both the information and the source to
arrive at a reasoned conclusion.

nòt¡on 
¡

Tvpe. ,
;':

What did the assessment data
indicate about the strengths of
vour course?

No actlon No Action Taken

What did the assessment data
indicate about the weaknesses
of vour course?

No act¡on {o Action Taken

March 15.2018 6:49 PM Page4of18
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: ¡gÜon:
: 'Type I

0"t",1

What changes have you
made/do you plan to make
based on the data? What
resources would you need, if
any, to make these changes?

No action
rype

No Act¡on Taken

Spring 2017

2017 Course lmprovement Plan

.'^,:1P¡nt ;,1ì, 
.l 

+ 
,l;,.i1'perr',,

.'.,ì
,B ;r'I '¡;r,

' 
-nCsöùrcë ,,:

. ,,,neüueit , ,

What did the assessment data
indicate about the strengths of
your course?

No action No Action Taken

What d¡d the assessment data
indicate about the weaknesses
of vour course?

No action No Action Taken

What changes have you
made/do you plan to make
based on the data?

No action No Actìon Taken

What resources are requ¡red to
make these changes or to
maintain your progress?

No act¡on No Action Taken

Any other comments? No action
rype

No Action Taken

CSLOs

) EL107 SLOI - Demonstrate an understanding of network router components.

>> EL1 07 SLO2 - DemonstÍate an understanding of fundamental router configuration and
troubleshooting.

> EL107 SLO3 - Evaluate and explain basic routing protocols.

l> EL107 SLO4 - Explain and apply basic router access lists for security and flow control.

Mapped PSLOs

Electron¡cs Program Outcomes

Electronics Program Outcomes

) EL PSLO - Demonstrate understanding of how computers communicate with each other and
the methods employed to ensure that the communications is reliable.

> EL PSLO - Modify operating parameters of ¡nfrastructure network devices to meet network
reou¡rements.

Mapped lLOs

tLo
ILO 4 - lnformation & Technology Literacy

) ILO 4A - lnformation Literacy: Define what information is needed to solve a real-life issue
and locate, access, evaluate and manage the information.

ILO 2 - Critical Thinking & Problem Solving

D ILO 2 - Critical Thinking & Problem Solving: Explore issues through various information
sources; evaluate the credibility and signifìcance of both the information and the source to
arrive at a reasoned conclusion.

Assessments

Fall 2016

March 15,2018 6:49 PM Page 5 of 1B



Allan Hancock College Context Statistics And Evidence

ELl07 SLOI . Demonstrate an of network router

Action Plans

Fall 2016

Spring 2017

2017 Course lmprovement Plan

t' Actlôn-:
.rvpe O*, Þesouréã ..

' . lneoúesIt' I

What did the assessment data
indicate about the strengths of
vour couÌse?

No action No Act¡on Taken

What did the assessment data
indicate about the weaknesses
of vour course?

No action
type

No Action Taken

What changes have you
made/do you plan to make
based on the data?

No action No Action Taken

What resources are requ¡red to
make these changes or to
maintain your proqress?

No action
type

No Action Taken

Any other comments? No action
rype

No Action Taken

CSLOs

) EL108 SLOl - Demonstrate an understanding of IPX networking.

D EL108 SLO2 - Demonstrate an understanding of fundamental LAN topologies with emphasis
on Ethernet.

) EL108 SLO3 - Explain basic network switching and switch configuration including VLAN
networks.

March 15.2018 6:49 PM Page6oflB



Allan Hancock College Context Statistics And Evidence

Mapped PSLOs

Electronics Program Outcomes

Electronics Program Outcomes

) EL PSLO - Demonstrate understanding of how computers communicate with each other and
the methods employed to ensure that the communications is reliable.

D EL PSLO - Modify operat¡ng parameters of infrastructure network devices to meet network
reou¡rements.

Mapped lLOs

tLo
ILO 4 - lnformation & Technology Literacy

) ILO 4A - lnformation Literacy: Define what information is needed to solve a real-life issue
and locate, access, evaluate and manage the information.

EL108 SLO3 - Exolain basic and sw¡tch configuration including VLAN networl(s.

.., S"-un t
?häl: ,

dð, :r:

ros':j
, lnstiiutloial .r. 'Meåt9 ,,, , 'i'

EL108 SLO3 - Explain basic
newvork switching and switch
conflguration including VLAN
net\ivorks.

I of 8 0o/o 87.5% 12.5% 0

Action Plans

Fall 2016

Course lmprovement Plan

/Vhat did the assessment data
ndicate about the strengths of
y'our course?

No action
rype

No Action Taken

What d¡d the assessment data
indicate about the weaknêsses
of vour course?

No act¡on

rype
No Actìon Taken

What changes have you
made/do you plan to make
based on ths data? What
resources would you need, if
anv, to make these chanqes?

No action
type

No Act¡on Taken

'iri#Éif,¡,#íityiít¡i

,l
'"1.j ,

g;t",

What did the assessment data
ind¡cate about the strengths of
vour course?

No action No Action Taken

What did the assessment data
indicate about the weaknesses
of vour course?

No act¡on No Action Taken

What changes have you
made/do you plan to make
based on the data?

No action
type

No Action Taken

What resources are required to
make these changes or to
maintain your proqress?

No act¡on
rype

No Action Taken

March 15.2018 6:49 PM Page 7 of 1B
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..-o1r" ,

nãéöurce::.,,
' iiécúeit; . ,

Any other comments? No action No Action Taken

CSLOs

) EL109 SLOl - Demonstrate an understanding of WAN Technologies.

> EL109 SLO2 - Explain the fundamental concept of a point-to-point link and the supporting
protocols.

D EL109 SLO3 - Explain the fundamental concept of an ISDN link and the supporting
orotocols.

Mapped PSLOs

Electronics Program Outcomes

Electronics Program Outcomes

) EL PSLO - Demonstrate understanding of how computers communicate with each other and
the methods employed to ensure that the communications is reliable.

Mapped lLOs

rLo

ILO 4 - lnformation & Technology Literacy

> ILO 4A - lnformation Literacy: Defìne what information is needed to solve a real-life issue
and locate, access, evaluate and manage the information.

ll ILO 48 - Technology Literacy: Profìciency in a technology and the ability to choose the
appropriate tools.

Assessments

Spring 2017

ELl09 SLOI - Demonstrate an understanding of WAN Technologies.

;"";;
EL109 SLOI - Demonstrate an
understanding of WAN
Technoloaies.

I of I 0% 87.SYo 12.5o/o 0

Action Plans

Fall 2016

Course

Spring 2017

March 15,2018 6:49 PM PageBoflS
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2017 Course lmprovement Plan

CSLOs

) ELl 18 SLOI - Demonstrate an understanding of fundamental electronic concepts that
pertain to direct and alternaling current electronics.

> EL1 18 SLO2 - Apply basic mathematical, scientific, electronic, and engineering concepts to
technical problem solving and troubleshooting methodology.

D EL1 18 SLO3 - Recognize common electric components, waveforms, and electronic
measuring instruments.

Mapped PSLOs

Electronics Program Outcomes

Electronics Program Outcomes

) EL PSLO - Demonstrate a fundamental mastery of knowledge and the useof electronic
equipment in electrical, digital and analog circuits,

) EL PSLO - Make calculations involving various electrical laws, formulasand principles for
predicting circuit parameters using algebraand trigonometry required for electronics.

Mapped lLOs

tLo
ILO 4 - lnformation & Technology L¡teracy

r ILO 4A - lnformation Literacy: Define what information is needed to solve a reallife issue
and locate, access, evaluate and manage the information.

) ILO 48 - Technology Literacy: Proficiency in a technology and the ability to choose the
appropriate tools.

ILO 2 - Critical Thinking & Problem Solving

D ILO 2 - Critical Thinking & Problem Solving: Explore issues through various information
sources; evaluate the credibility and sign¡ficance of both the ¡nformation and the source to
arrive at a reasoned conclusion.

Assessments

Understand fundamental Electronic Goncepts

March 15.2018 6:49 PM Page 9 of 18



Allan Hancock College Context Statistics And Evidence

SLO r .,' .' .

in*rr,utron"l: '

, ,''., ftt"gtSt. ';.: , il.',
EL118 SLOI - Demonstrate an
understanding of fundamental
electronìc concepts that pertain
to direct and a¡ternating current
electronics.

12 ot 12 33.33% 50Yo 16.67% 0

ELl 18 SLO2 - Apply basic
mathematical, scientific,
electron¡c, and engineering
concepts to technical problem
solving and troubleshooting
methodology.

12 ol 12 41.67yo 41.67% 16.67% 0

EL1 18 SLO3 - Recognize
common electric components,
waveforms, and electron¡c
measuring instruments.

12 of 12 4't.670/o 41.670/o 16.671o 0

Final Exam

,r'""i"a 
I 

ì

il,^ . .',..-B-lw..-.
EL1 18 SLOI - Demonstrate an
understanding of fundamental
electronic conceots that Dertain
to direct and alternat¡ng current
electron¡cs.

11 of 12 54.55o/o óO. óÞ-/ô 9.09%

EL1 18 SLO2 - Apply basic
mathematical, sc¡entific,
electronic, and engineering
concepts to techn¡cal problem
solving and troubleshoot¡ng
methodology.

11 ol 12 54.55% 36.36% LOg%

ELl 18 SLO3 - Recognize
common electric components,
waveforms, and electronic
measuring instruments.

11 of 12 45,45o/o 45.45o/o 9.09o/o 1

Action Plans

Fall 2016

Course lmprovement Plan

Spring 2017

'neséurcC ,

. nãiuest ,

Allan Hancock College >> Electronics >> EL1 18 - Fall 2O16

What d¡d the assessment data
ind¡cate about the strengths of
vour course?

No action No Action Taken

What did the assessment data
indicate about the weaknesses
of vour course?

No action No Action Taken

What changes have you
made/do you plan to make
based on the data? What
resources would you need, if
any, to make these chanqes?

No act¡on

rype

No Action Taken
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Allan Hancock College Context Statistics And Evidence

2017 Course lmprovement Plan

What d¡d the assessment data
ind¡cate about the strengths of

What d¡d the assessment data
indicate about the weaknesses

What changes have you
made/do you plan to make
based on the data?

What resources are required to
make these changes or to

CSLOs

> EL1 19 SLOI - Demonstrate basic safety procedures.

) EL1 19 SLO2 - Conectly measure and interpret DC and AC circuit measurements using
standard testing instruments and correct malfunctions using troubleshooting methodology.

> EL1 19 SLO3 - Desiqn and construct standard DC circuits.

Mapped PSLOs

Electronics Program Outcomes

Electronics Program Outcomes

) EL PSLO - Demonstrate a fundamental mastery of knowledge and the use of
electronic equipment in electrical, digital and analog circuits.

Mapped lLOs

rLo

ILO 4 - lnformation & Technology Literacy

) ILO 4A - lnformation Literacy: Define what information is needed to solve a real-life issue
and locate, access, evaluate and manage the information.

> ILO 48 - Technology Literacy: Proficiency in a technology and the ability to choose the
appropriate tools.

ILO 2 - Critical Thinking & Problem Solving

>l ILO 2 - Critical Thinking & Problem Solving: Explore issues through various information
sources; evaluate the credibility and significance of both the information and the source to
arrive at a reasoned conclusion.

Assessments

Fall 2016

slo2

. . 
:""or"o 

.,

':;.lhstlttj

' , -Èie1
': 

I cil^l

EL1 19 SLO2 - Correctly
measure and interpret DC and
AC c¡rcuit measurements us¡ng
standard testing instruments
and correct malfunctions using
troubleshooting methodology.

12 of 12 0Yo 100To o% 0
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Action Plans

Fall 2016

Course lmprovement Plan

Spring 2017

2017 Course lmÞrovement Plan

l,
AllanHãncockCollege>>Eiëctroiìics>>.EL119-Fall 2016 i. : .:. ,, . - .: '... , :.... ,

What did the assessment data
indicate about the strengths of
vour course?

No action
rype

No Action Taken

What did the assessment data
¡nd¡cate about the weaknesses
of vour course?

\o act¡on
:ype

No Action Taken

What changes have you
made/do you plan to make
based on the data? What
resouÌces would you need, if
any, to make these chanqes?

No action
rype

No Action Taken

¿;iiì,:;::::ã

qllanHaiicockcollege>>Electronicsì>:EL119'-spri^g2o17'

What did the assessment data
indicate about the strengths of
vour course?

No action
type

No Action Taken

What did the assessment data
ind¡cate about the weaknesses
of vour course?

No action
type

No Action Taken

What changes have you
made/do you plan to make
based on the data?

No action
rype

No Actìon Taken

What resources are required to
make these changes or to
maintain vour Drooress?

No action
type

No Action Taken

Any other comments? No act¡on
type

No Action Taken

March 15.2018 6:49 PM Page12of18
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CSLOs

>> 8L122 SLOI - Demonstrate an understanding of fundamental analog and digital circuit and
device concepts,

> E1122 SLO2 - Recognize common electric components and electronic measuring
instruments.

,> 8L122 SLO3 - Apply basic mathematical, scientifìc, electronic and engineering concepts to
technical problem solving and troubleshooting methodology.

Mapoed PSLOs (None)

Mapped lLOs (None)

I

Action Plans

Fall 2016

Spring 2017

March 15,2018 6:49 PM Page13of18
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CSLOs

> 8L123 SLO1 - Design and construct standard electronic circuits.

>, 8L123 SLO2 - Correctly measure and interpret electronic circuit measurements us¡ng
standard semiconductor testing instruments and correct malfunctions using troubleshooting
methodologies.

> FL123 SLO3 - Apply basic mathematical, scientific, electronic, and engineering concepts to
solve technical problems.

> 8L123 SLO4 - Recognize common electronic components, pin identification, and interpret
manufactures data sheets.

Mapped PSLOs (None)

Mapped lLOs (None)

Action Plans

Fall 2016

Course lmprovement Plan

..,.' Ä"!Lo¡ ,

'Tvnä 
-.', - n""no1a"ni 

i

ouice,.,.r ¡

iuêsl :

t 
..1' , ' : ,.. . 

'
What did the assessment data
indicate about the strengths of
vour course?

No action
type

No Action Taken

What did the assessment data
indicate about the weaknesses
of vour course?

No action
rype

No Action Taken

What changes have you
made/do you plan to make
based on the data? What
resources would you need, if
anv, to make these chanqes?

No action
rype

No Action Taken

Spring 2017

201/ uourse lmprovement Plañ

,..i

:iì

Alian Hancock Gollége >>.Electronics >> E1123 - Sprng,2}ll
-.1

What did the assessment data
indicate about the strengths of
vour course?

No action No Action Taken

What did the assessment data
indicate about the weaknesses
of vour course?

No action
rype

No Action Taken

What changes have you
made/do you plan to make
based on the data?

No action
type

No Action Taken

What resources are reou¡red to
make these changes or to
maintain vour orooress?

\o actìon
ype

No Action Taken

Any other comments? No action
vpe

No Action Taken

March 15.2018 6:49 PM Page 14of18



Allan Hancock College Context Statistlcs And Evidence

CSLOs

) EL125 SLOI - Apply basic mathematical, scientific, electronic, and engineering concepts to
evaluate digital systems.

> 8L125 SLO2 - Demonstrate knowledge of technology applicable to the field of digital
systems, and show a proficiency in appropriate software used in digital design.

> ÊL125 SLO3 - Analyze logic systems to determine their operating parameters for facilitating
troubleshooting methodology.

Mapped PSLOs (None)

Mapped lLOs (None)

Assessments

Spring 2017

test

,:' lnstitutloñâ[:. ;

.. . Éxceäos ,; :

'. Standår¿t .:r '''*^t ,i
E1125 SLOI - Apply basic
mathematical, scientific,
electron¡c, and gngineering
concepts to evaluate digital
systems.

11 oÍ 11 100yo 0v" 0%

CSLOs

) EL126 SLOI - Design, construct, and test standard digital logic circuits for proper operating
parameters.

) EL126 SLO2 - Conectly measure and interpret digital logic circuit measurements using
standard testing instruments and correct malfunctions using troubleshooting methodology.

> EL126 SLO3 - Demonstrate knowledge of technology applicable to the field of digital
systems, and show a proficiency in appropriate software used in digital design.

Mapped PSLOS (None)

Mapped lLOs (None)

Assessments

Spring 2017

experiments

' . . ' tl 
,'

'':
slo '' ".t I ',. , .i.*o :, 

;

; : lnstltuilanál' ÈicàeaJ,:::i stânoáràs ,,

lnst¡irt¡onuÍ',,,i
ì. .B.lolv ,

EL126 SLOI - Design,
construct, and test standard
digital logic circuits for proper
operating parameters.

'l'l ot 11 63.64Yo 36.36% o% 0
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CSLOs

D EL320 SLOl - Demonstrate the understanding of basic computer maintenance concepts
and procedures required for A+ certification.

>> EL320 SLO2 -Troubleshoot computer and network hardware and operating systems.

Mapped PSLOs (None)

Mapped ILOs (None)

Assessments

Fall 2016

PC Pro Certification Exam (Glass Final Exam)

Spring 2017

PG Pro Certification Exam (Class Final Exam)

.

EL320 SL02 -Troubl'eshool
computer and network
hardware and operating
systems.

I of 10 75% jYo 25Yo

Scor"A,,

E1320 SLO2 -Troubleshoot
computer and network
hardware and operating
sysrems.

11 o'f 11 81.82% 0v. 18.18% 0

Action Plans

Fall 2016

Course lmprovement Plan

ili;:i

What d¡d the assessment ùta
indicate about the strengths of
vour course?

No action
type

No Act¡on Taken

What did the assessment data
¡ndicate about the weaknesses
of vour course?

No action
type

No Action Taken

What changes have you
made/do you plan to make
based on the data? What
resou¡'ces would you need, if
any, to make these changes?

No action No Act¡on Taken

Spring 2017

2017 Course lmÞrovement Plar

Daté.:,

What did the assessment data
indicate about the strengths of
vour course?

No action No Action Taken

What d¡d the assessment data
indicate about the weaknesses
of vour course?

No action
type

No Act¡on Taken

March 15,2018 6:49 PM Pagel6oflB
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.:
,tyi,iir.ao"rrln 

1,, i ,.'¡çtLe¡ ;i, Tiiþé . 1, ,*i;;10"1t¡
. Resdurce t

,, nOouest :l

What changes have you
made/do you plan to make
based on the data?

No action No Action Taken

What resources are required to
make these changgs or to
maintain your progress?

No action
type

No Action Taken

Any other comments? No action
lype

\,lo Action Taken

) E1370 SLOI -
Gather data, research, evaluate, and use appropriate information to plan and complete

a multi-faceted project.

D EL370 SLO2 - Enlist community support for educational projects.

> E1370 SLO3 -
Assume responsibility for meeting deadlines, maintaining budgets and completing projects.

> EL370 SLO4 - Evaluate contest preparations for completeness, clarity, and presentation.

Mapped PSLOs (None)

Mapped lLOs (None)

Àctlön ::, rvpe I ' *es¡þúl'r,,; .: 'Resbr¡rü '
' neqúoät I

What d¡d the assessment data
ìnd¡cate about the strengths of
your course?

No action
type

No Act¡on Taken

What d¡d the assessment data
indicate about the weaknesses
of your course?

No action
rype

No Action Taken
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ilit ,t,, ,nàsouicâ" r

''R"què"t 
'

What changes have you
made/do you plan to make
based on the data?

No action No Action Taken

What resources are reouired to
make these changes or to
maintain your progress?

\o actìon
ype

No Action Taken

Any other comments? No action
rype

No Act¡on Taken

March 15.2018 6;49 PM PagelSoflB
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't /25/2018 úrhrw. assi_st . org Page 1
ArticuLation Agrëement by Department

Effectivq during the l.6-17,Academic year
To: CaI Potry San Luis Obispo lFrom,: ÀIIan Eancock CoIIege
15-17 Generaf Çatalog euarter 116-17 General CaLaJ_og Semester

,=:glgç!¡6¡liss:=
IT 137 Elect,r'ic+1/ELectronic (4) IEL 1LBì :e Fund of Dc ;and AC (3)

Systems Cj.rcuits
EI 119 Fund of. ÀÇ and DC (2)

Circuits Lab

E¡¡D OF DEPåRTIIENT



-r/25/201.8 wwbr. assl_st . org
Art'icutation Agreement by Department

Effective during the 16-17 Academic Year
To: CSU Frêsno lFromi AXXan EeficoCk College
16-17 General- CaËal-og Semesterll6-L? General Cataloq Semester

:=lf ggErOniCSi:=
1T 52 Electrieity and

Electronics
Same as; MEAG 53
OR

MEAG 53 Efectricit¡¿ and
El_ectronics

Same as t LT 52

(s) EL 1"18 e Fund of DC ,and AC (3)
Circuits

EL 1l-9 s Fund of AC and DC 121

circuits Lab
(3) lEt 122 I Electr.onic Device-s ,a:¡d (-3)

I Circuits
IEL L23 Electronic Devi,ces and (2)
I CircuiLs Lab

END OF DEPÀRTI'IENT



8/15,/2078 w,wwr. assist. org page L
Articulation,,Agreement btr Depar ment

Effective during the L6-1? Acade¡nic year
To: CSU gacrÊBeato lFrom¡ Àll¡¡ Ea¡rcoclc Coltroge
16-17 General- catarog semesterll6-1? Generar catalog semester

-:F=*====æ=====+==:

=-lts¿!¡6r¡lsg:
cPE 64 fNTRo ro l,ocrc DESTGN (4) lEt 12s Digiral De-vjces and (3)

Saiúe as: EE-E 64 I Circuits.
I À¡lD
lEL 126 Digital DevÍces and (2¡
I Çircuits Lab

E!¡q OE DÌP4RFIEITf

Ibe, 'above, lfajor ,P.rop¡rrtion :åg:eenenÈ is errbject *o peripdi.c clrengc rnd
r¡virion. Please oheck rith a cor¡neelor Gt¡êry üæÊrtrr to obtain suarent
info¡oatíon about ¡rossible clrangee in tbe artier¡Iatsd cours€s.



7 /25/2t18 w,rw. as,sist. org
ArÈi'eulation Agreement by, p-e,paltment

Effeqt^rvê ,du,rin,g the L6-L7 Academic Year
To: ÇaL PoIy Pomone lFiom; AllÊn llencoêk Collega
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Review of
COURSE REVIEW VERIF'ICATION

Discipline: Electronics Technology Year: 2018

As part ofthe program evaluation process, the self-study team has reviewed the course outlines supporting the discipline/program
curriculum. The review process has resulted in the following recommendations;

1. The following course outlines are satisfactory as written and do not require modification (list all such courses):
AII EL Courses with the exceptions listed below

2. The following courses require minor modification to ensure currency. The self-study team anticipates submitting such
modifications to the AP&P. FALL 20 SPRING 20 :

None

3. The following courses require major modification. The self-study team anticipates submitting such modifications to the AP&P
committee, FALL 2018 SPRING 20_:
EL 105. EL146 and EL 333

GRADUATION REQUIREMENTS: General Education (GE), MulticulturaUGender Studies (MCGS) and Health & Safety
(H&W) Courses.

The following courses were reviewed as meeting an AHC GE requirement. The AP&P GE Criteria and Category Definitions (GE
Learning Outcomes) forms were submitted to the AP&P for review on:

The following courses were reviewed as meeting the MCGS requirement. The AP&P MCGS Criteria and Category Definitions
(MCGS Learning Outcomes - To Be Developed) forms were submitted to the AP&P for review on:

The following courses were reviewed as meeting the H&W requirement. The AP&P H&W Studies Criteria (To Be Developed) and
Category Definitions (H&W Learning Outcomes - To Be Developed) forms were submitted to the AP&P chair for review on:

Course Review Team Members:

Kevin Keinert

Name Signature Date

Name Signature Date

- Sienature

ûþr¿.a-^-¿¿S
Signature

Date
q /* /zøt*

AP&P Chair Date

Marøarer r,a, ¡Vvi¡..<l¡ø.r l,&* 4 lq lß
Academic Dean Signature Date



COURSE REVIEW VERIFICATION (CROSS LISTED)

The table below contains several cross-listed EL courses

Course
Prefix No

Title Cross Listed

EL 104 Intro to Robotics & Mechatronics cEL 104. ET 104

EL 105 Pc Preventative Maintenance and Upsradine CS 05

EL 106 Network Essentials I CS 06
EL 107 Network Essentials 2 CS 07
EL 108 Networkins Essentials 3 CS 08
EL 109 Network Essentials I CS 09
EL 118 Fundamentals of DC and AC Circuit Analvsis
EL 119 Fundamentals of DC and AC Circuit Analvsis Lab
EL 122 Electronic Devices & Circuits
EL 123 Electronic Devices & Circuits Lab
ELI25 Dieital Devices & Circuits
EL126 Dieital Devices & Circuits Lab
EL 128 Renewable Energy ET I28. CEL 128
EL 13I PLCs & Industrial Control Desisn CEL I31. ET 13I
EL T33 Mechatronic Svstems I
EL 135 Electronic Measurement and Instrument
EL 136 Electronic Measurement and Instrument Lab
EL I39 Electrical Power. Motors. and Controls cEL 139. ET 139

EL146 Electronic Product DesienÆabrication
ELT62 Fluid Power & Control CEL I62.ET 162

8L179.379 Exoerimental Courses in Electronics
EL 189 Independent Proiects in Electronics
EL 399 Snecial Tonics in Electronics
EL32O A+ Certification CS 320
E,L332 Wireless Network Administrator CS 332
EL 333 Intro to Network Securitv
EL 370 SkillsUSA ARCH 370, AB 370, AT 37O,ET 370,

MT 370.'WLDT 370
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Board Approval: 0511612006
PCA Estab!ished: 05/1 6/2006

DL Gonversion:
Date Reviewed: Fall 2017
Catalog Year: 201812019

Allan Hancock Gollege
Course Outline

Discpline Placement: Electronics -1

Department: I ndustrial Technology
Prefix and Number: EL 104

Catalog Gourse Title: lntroduction to Robotics and Mechatronics

Banner Course Title: lntro to Robotics & Mechatronics

Units and Hours

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

None

Entrance Skills

None



Catalog Description

An introduction to robotic control applications. Basic electronics including digital, analog,
and microcontroller devices, sensors and transducers, and actuators will be
emphasized for automation control. Topics include Basic, Assembly and C language
programming for robotic control; interfacing of indicators, switches, sensors and
transducers; controlling motion and motors; monitoring and measurement of rotation;
measuring light, temperature and conductance; application of navigation and
measurement techniques; remote control applications; mechanical systems; and the
control of frequency and sound. This course is not open to students who are enrolled in
or have received credit for CEL 104 or ET 104.

Gourse Content

Lecture

1. lntroduction to the BASIC Stamp2 and 68HC1 1 Microcontollers

2. lntroduction to PBasic, Assembly, and C language Programming

3. Basic Electronics for interfacing analog and digital devices with signal
conditioning

4. lntroductory elements to Motors and Controls

5. lntroductory elements for Applied Sensors

6. lntroductory elements of lndustrial Controls

7. lntroductory Remote Control applications for automation and robotics

Course Objectives

At the end of the course. the student will be able to:

1. explain the concept and characteristics of a signal source.
2. select and configure proper circuits to achieve desired intedacing requirements

between a signal source and a downstream device such as a microcontroller or
data acquisition system.

3. explain the practical limitations of operational amplifiers and estimate the effects
of these limitations on output voltage and current of the op-amp.



4. design and analyze the performance of RC low-pass and high-pass filter circuits.
5. explain the basic operation of bipolar and MOS field-effect transistors and design

with them to activate solenoids, relays, motors, etc. from signal sources.
6. explain the inpuVoutput characteristics of digital logic devices and design a logic

circuit that accomplishes a given task.
7. explain the underlying operational principles of servo motors.
8. determine the torque and speed requirements for a given motion control

application considering system inertia, external forces or torques, and motion
profiles and select an appropriate motor.

9. explain the basic structure of the BASIC Stamp2 and 68HC11 microcontrollers.
10.write PBASIC, Assembly, and C language programs to successfully perform

digital input and output functions from a microcontroller port.
1 1. explain the common analog-to-digital-conversion (A/D) methods.
12. develop a program to successfully perform A/D conversion using the BASIC

Stamp2 and 68HC1 1 microcontrollers.
13. explain the digital-to-analog (DAC) conversion process.
14.write programs to successfully interface analog and digital devices, such as

sensors and actuators, to the BASIC Stamp2 and 68HC11 microcontrollers.
15. function effectively, as a team member, in carrying out laboratory assignments

and open-ended project.
16, document, in written form, laboratory experiments and projects clearly and

completely.

Methods of lnstruction

. Demonstration

. Lab

. Lecture

Outside Assignments

. Other Assignments

Cooperative learning group projects; presentations; short papers; research; and
the following:

1. readings from adopted text and instructor handouts; evaluate sample problems
and work end of chapter problems.
2. use computer applications to expand upon circuit analysis and
comprehension.
3. use the lnternet, as an information resource, to support topics studied in this
course.



4, online practice quizzes and take-home exams covering assigned and related
topics.
5. design projects assigned stressing application of learned concepts and
theories.

Sample writing assignments:
1. Explain the principle of electromagnetic induction.
2. Compile a list of different types of electric motors found in household devices
and automobiles. Describe the reasons why you think the particular type of motor
is used for each example listed.
3. Explain how to use a FOR... NEXT loop with an ON... GOSUB command to
cycle through a list of subroutines.
3. When should you test subsystems individually before trying to make them
work as a system? Why?

Methods of Evaluation

. Exams/Tests

. Quizzes

. Papers

. Projects

. Group Projects

. Lab Activities

. Other

1. Comprehensive written examinations for each major study area. Exams will
include problem solving techniques and word type problems. The exams will be
graded for accuracy and techniques used for problem solutions.
2. End of chapter problems are assigned as homework and graded for accuracy.
3. Design group projects, presentations, and short papers are assigned and
graded for quality of research, techniques applied and presented, and for proper
engineering practices.
4. Comprehensive final exam. Exam graded for accuracy and applied
techniques.
5. Laboratory reports are graded for accuracy and content. Reports consist of:
a. text study information
b. mathematical evaluations of each experimental circuit studied
c. component diagrams for each circuit
d. design problem solutions
e. procedures and data collection
f. end of experiment questions and conclusion

Sample essay questions:
1. For the field of electronics, explain the interrelationships of the following circuit



parameters: charge, potential difference, current, resistance, and power.
2. Explain how you access a parlicular element in a variable array?
3. Explain what you can do to increase or decrease the current passing through a
transistor and power MOSFET devices.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Gilliland The Microcontroller Applications Cookbook 2000 -

Other Texts

1. D. Alciatore. lntroductíon to Mechatronics and Measurement Systems. 4th ed.
McGraw Hill. 2011

2. W. Bolton. Mechatronics Electronic Control Systems in Mechanical and Electrical
Engineering, 6th ed. Prentice Hall. 2016

3. J. Rehg. lndustrial Electronics. Prentice Hall. 2006
4. P. Spasov. Microcontroller Technology The 68HC1 1 and 68HC12. 2004, Prentice

Hall
5. C. Kuhnel. Basic Stamp. 2nd ed. Newnes. 2000
6. E. Wise. Applied Robotics ll. Prompt. 2002
7. S. Yalamanchili. VHDL A Starter's Guide. 2nd ed. Prentice Hall. 2005

lnstructional Materials

1. User's manuals for software tools
2. Manufacturer's reference and data manuals
3. Learning management system website for tutorials and supplements
4. Microcontroller Development Boards (supplied by instructor)
5, Programmable Logic Devíce Prototyping Boards (Xilinx and Altera)
6. Software Design Tools (supplied by instructor)
7. Scientific Calculator
8. Graph paper and normal school supplies
9. lnstructor handouts
10. Data Storage Device (Thumb Drive)

Student Learning Outcomes



1. 8L104 SLOI - Demonstrate an understanding of fundamental robotic and
mechatronic characteristics, systems, and concepts.

2. 8L104 SLO2 - Apply basic mathematical, scientific, electronic, and engineering
concepts to design and evaluate mechatronic systems.

3. EL104 SLO3 - Produce programs to perform mechatronic functions of automated
control of systems.

4. 8L104 SLO4 - Work effectively, individually, and as a member of a group in
performing laboratory assignments.

Distance Learning

This course is not Distance Learning.

Generated on: 1112212017 4:09:59 PM
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Board Approval: 0411611996
PCA Established:

DL Conversion: 05/1 3/2003
Date Reviewed: Fall 2016

Catalog Year: None

Allan Hancock Gollege
Gourse Outline

Discpline Placement: Electronics

Department: I ndustrial Technology

Prefix and Number: EL 105

Catalog Gourse Title: PC Preventive Maintenance and Upgrading

Banner Gourse Title: PC Care And Upgrade

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on l6-18 Weeks)

Total Units

Lecture 2.000 32.0 - 36.0 2.0
Lab 3.000 48.0 - 54.0 1.0

Total Hours 5.0 80.0 - 90.0 3.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

None

Entrance Skills

None

Catalog Description

Necessary skills and information needed to make an informed purchase, maintain, upgrade, and evaluate
personal computer systems. The student will receive hands-on instruction for performing basic preventive
maintenance and the installation of simple upgrades such as adding RAM, installing hard drives, sound cards,
etc. lncluded is the study of soldering techniques, electronic part identification, and safety and system
operation. Emphasis will be placed on the student's ability to keep personal computers running at their best
performance levels.

Gourse Gontent

https://hancockcollege.curricunet.com/Report/Course/GetReport/2607?reportld:l 05 4/1612018
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Lecture

1. Basic Skills

a. safety

b. hand tool usage

c. component identification

d. soldering desoldering techniques

2. Operating Systems

a. using floppy disks

b. files

c. editors

d. utilities

3. Preventive Maintenance

a. system teardown and assembly

b. power supplies, drives, printers

c. monitors

4. Subsystem Replacements

a. RAM

b. Drives

c. Upgrades, including CD-ROM and modems

5. Performance Tests and Failure Recovery

Gourse Objectives

At the end of the course. the student will be able to:

f . identify the major components found in a personal computer.
2. perform common preventive maintenance procedures to extend the life of a personal computer.
3. correctly remove and reinsert lC's (RAM) in a personal computer.
4. solder and desolder electronic components and wire from printed circuit boards.
5. create an CONFIG.SYS and AUTOEXEC.BAT files that will properly startup a PC.
6. install and set-up both hard and floppy disk drives.

https://hancockcollege.curricunet.com/Report/Course/GetReport/2607?reportld:105 4/1612018



Course Outline: Allan Hancock College

7. determine if the hard drive has been set-up forthe most efficient system operation.
8. backup and restore data on a hard disk drive.
9. configure the system parameters and store the information in CMOS memory.

10. configure a video display for different screen resolutions and displayed colors.

Page 3 of4

Methods of lnstruction

. Lab. Lecture

Outside Assignments

. Sample Assignment(s)
Example: From laboratory written report
Referring to computer switching power supplies, explain and indicate how the following terms are
related: current, voltage, and power.

. Outside Assignments
1. Readings from adopted text and ínstructor handouts, evaluate sample problems and work end of
chapter problems.
2. Study and perform laboratory experiments.
3, Prepare laboratory written reports.
4. Participate in post-lab evaluation discussions.

Methods of Evaluation

. Exams/Tests. Quizzes. Home Work. Lab Activities. Other
L Written and performance-based examinations for each major study area. These examinations are
graded for accuracy.
2. Assigned homework problems will be graded for accuracy.
3. Laboratory reports are graded for accuracy and content.
4. A final laboratory examination evaluating the student's abilities to correctly perform preventive
maintenance on a computer system will be administered. A comprehensive written final examination
will also be graded for accuracy and applied techniques.

Example: Explain how to reduce the effects of EMI (RFl) on your computer.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Meyers, Mike CompTlA A+ Guide to Managing and Troubleshooting PCs Edition: 4th 2012

Other Texts

1. Data storage device (USB)
2. Graph paper/school supplies
3. Scientific calculator
4. 3-ring binder
5. Richard Stanley, Data Communications and Networks, Heath Company.
6. Roger Kersey, Personal Computer Operation and Troubleshooting, Prentice Hall.

https://hancockcollege.curricunet.com/Report/Course/GetRepoftl2607?reportld:10 5 4/L612018
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I nstructional Materials
None

Student Learning Outcomes

1. EL105 SLOI - ldentify, remove, install, and configure all major components that comprise a personal
computer system.

2. EL105 SLO2 - Perform preventative maintenance procedures (hardware and software)to personal
computer systems.

3. EL105 SLO3 - Perform basic operating system and hardware configurations.

Distance Learning

This course is not Distance Learnino.

Generated on: 411612018 9:38:42 AM
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Board Approval: 041201 1999
PGA Established:

DL Conversion:
Date Reviewed: Spring 2016

Gatalog Year: None

Allan Hancock Gollege
Course Outline

Discpline Placement: Electronics

Department: I ndustrial Technology

Prefix and Number: EL 106

Catalog Course Title: Networking Essentials 1

Banner Gourse Title: Networking Essentials 1

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on l6-18 Weeks)

Total Units

Lecture 2.000 32.0 - 36.0 2.0
Lab 3.000 48.0 - 54.0 1.0

Total Hours 5.0 80.0 - 90.0 3.0

Number of Times Course may be Repeated
None

Grading Method
Letter Grade or Pass/No Pass

Requisites

Advisories
EL 105 PC Preventive Maintenance and Upgrading
and

Advisories
EL 125 Digital Devices and Circuits

Entrance Skills

Upon entering this course, the student should be able to:

EL 105 - PC Preventive Maintenance and Upgrading

" identify the major components found in a personal computer.
' perform common preventive maintenance procedures to extend the life of a personal computer.
" correctly remove and reinsert lC's (RAM) in a personal computer.
" solder and desolder electronic components and wire from printed circuit boards.. create an CONFIG.SYS and AUTOEXEC.BAT files that will properly startup a PC.. install and set-up both hard and floppy disk drives.

https://trancockcollege.curricunet.com/Report/Course/GetReport/2298?reportld:105 6l2l/2018
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. determine if the hard drive has been set-up for the most efficient system operation.
" backup and restore data on a hard disk drive.. configure the system parameters and store the information in CMOS memory.
" configure a video display for different screen resolutions and displayed colors.

ÊL 125 - Digital Devices and Circuits

. modeldigital circuits using Boolean algebra.
' derive an equivalent logic circuit from a Boolean expression.. design and analyze counters, registers, and dividers using bi-stable devices.. properly interface logic families that have different operational parameters.
. design logic systems for a stated problem using standard engineering practices.
" analyze logic systems to determine their operating parameters.

Gatalog Description

First course in a series designed to provide students with knowledge of and laboratory experiences with
current and emerging computer networking technology. Focus will be on LANs, WANs, OSI models, lP
addressing, cabling, CompTlA Network+, and network standards; the theory behind the various kinds of
network architectures and data transmission methods, and the use of decision-making and problem-solving
techniques in applying science, mathematics, and communication concepts to solve networking problems.
lnstruction and training are provided in the proper care, maintenance, and use of networking software, tools,
and equipment. Emphasis will be placed on the Cisco System Certification. Not open to students who have
received credit for CEL 106.

Course Content

Lecture

1. PC Hardware and Software; Journal; Networking: Layered Communications

2. The OSI Model; Encapsulation; Layer 1

3. lP Addressing

4. ARP and RARP (Address Resolution Protocol)

5. Cabling Media and Design with Labs

6. Network Topology

7. Structured Cabling with Labs

8. Electronics

9. Network Management and Trouble Shooting

Course Objectives

At the end of the course. the student will be able to:

https://lrancockcollege.curricunet.com/ReporlCourse/GetReportl2298?reportld:105 6/2I/2018
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1. explain the basic electrical and electronic devices used in a PC and networking environment.
2. identify and explain the basic operation of PC hardware.
3. explain the concept of networking.
4. explain and identify the OSI model.
5. explain and identify lP addressing.
6. describe the function of routers, switches, and hubs.
7. demonstrate the processes of laying and terminating networking media.
8. design and install a local area network.
9. describe various troubleshooting tools and techniques of LAN maintenance.

Page 3 of 4

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Other Assignments
1 . Read 15 online study units and take end of unit exams from Cisco Systems courseware (requires
lnternet connection from laboratory stations for taking online exams).
2. Readings from adopted text and instructor handouts, evaluate sample problems and work end of
chapter problems.
3. Study laboratory experiments.
4. Prepare laboratory written reports.
5. Participate in post-lab evaluation discussions.
6. Quizzes and exams covering assigned and related topics.

Writing Assignment Example: As a network administrator for a growing firm, you want to design your
network to run efficiently now and in the future. Currently, you are planning to implement a server-
based Windows NT network. Although you currently support only 20 users on one floor of one
building, management is rumored to be planning an acquisition, which would effectively double your
method or network size. Highlight your current and future requirements, and choose the protocol(s)
and channel access method best-suited to this situation. Then, explain why you chose those
protocols and access methods.

Methods of Evaluation

1. Exam reports for each study unit from Cisco Systems.
2. Written and performance based examinations for each major study area. Examinations will include
problem-solving techniques and word-type problems. Examinations are graded for accuracy.
3. Class project will be graded for accuracy, content, and applied techniques.
4. Assigned homework problems will be graded for accuracy.
5. Laboratory reports are graded for accuracy and content.
6. A comprehensive written final examination will be administered and graded for accuracy and applied
techniques as well as a laboratory examination evaluating the student's abilities in applying networking
concepts.

Sample Essay Question: Your network consists of two buildings with computers on all three floors in both
buildings. The buildings are connected by fiber-optic cable, with each of the floors wired with Cat 5 cabling.
Your SNMP manager notifies you that no networking components are responding from the outer building. ln
addition to an SNMP manager, you have a Network General Sniffer and a cable tester at your disposal.

Adopted Texts and Other lnstructional Materials

Textbooks

https:/lhancockcollege.curuicunet.com/ReporlCourse/GetReport/2298?reportld:105 6/21/2018
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1. Cisco Press lntroduction to Networks Companion Gurde Edition: 1 2014

Other Texts

1. USB Storage Device
2. Graph paper and normal school supplies
3. Scientific Calculator
4. Three-Ring Binder
5. Jenkins, N. Understanding LocalArea Networks, SAMS.
6. Derfler, F. Get a Grip on Network Cabling, ZD Press.
7. Lewis, C. Cisco TCP/IP Routing Professional Reference, McGraw Hill.
8. Palmer, M. Hands-On Microsoft Windows NT Server with Projects, Course Technology.

lnstructional Materials
None

Student Learning Outcomes

1. EL106 SLOl - Demonstrate an understanding of personal computer and networking devices.
2. EL106 SLO2 - Demonstrate an understanding of fundamental networking concepts and basic

troubleshooting methodology.
3. EL106 SLO3 - Construct several common networking cables following EIA/TIA 5688 standards.
4. EL106 SLO4 - Design and construct a peer-to-peer and basic switched network.

Distance Learning

This course is not Distance Learning.

Page 4 of 4
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Catalog Year: None

AIlan Hancock Gollege
Gourse Outline

Discpline Placement: Electronics [Cisco certification]

Department: I ndustrial Technology

Prefix and Number: EL 107

Gatalog Course Title: Networking Essentials 2

Banner Gourse Title: Networking Essentials 2

Units and Hours

Hours per Week
(Based on l6 Weeks)

Total Hours perTerm
(Based on 16-18 Weeks) Total Units

Lecture 2.000 32.0 - 36.0 2.0
Lab 3.000 48.0 - 54.0 4^

Total Hours 5.0 80.0 - 90.0 3.0

Number of Times Course may be Repeated
None

Grading Method
Letter Grade or Pass/No Pass

Requisites

Prerequisite
EL 106 Networking Essentials 1

Entrance Skills

Upon entering this course, the student should be able to:

EL 106 - Networking Essentials 1

" explain the basic electrical and electronic devices used in a PC and networking environment.. identify and explain the basic operation of PC hardware.
" explain the concept of networking.. explain and identify the OSI model.. explain and identify lP addressing.. describe the function of routers, switches, and hubs.. demonstrate the processes of laying and terminating networking media.
" design and install a local area network.. describe various troubleshooting tools and techniques of LAN maintenance.

https://hancockcollege.currïcunet.com/Report/Course/GetReport/2299?reportld:105 l/26/2018
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Catalog Description

Second course in a series designed to provide students with knowledge of and laboratory experiences with
current and emerging computer networking technology. Focus will be on LANs, WANs, OSI models, lP
addressing and router programming; and the theory behind the various kinds of network architectures and
data transmission methods including network troubleshooting. Emphasis will be placed on the Cisco System
Certification. This course is not open to students who have received credit for CS 107.

Course Content

Lecture

1. The OSI Model;Layers 1,2,3,4,5,6, and 7;WANs

2. Routing concepts and routing using routers and *ClM tools (Labs)

3. Router Components

4. Router Startup, setup, and router configuration (Labs)

5. tos

6. TCP/IP and lP addressing (Labs)

7. Routing Protocols (Labs)

8. Course Review and Practice for Final Exam and Laboratory

*ClM - Lab simulations using the Cisco lnteractive Mentor (ClM) tool.

Course Objectives

At the end of the course. the student will be able to:

1. examine router elements (RAM, ROM, CDP, show).
2. define flow control and describe the three basic methods used in networking.
3. identify the functions of the TCP/IP transport-layer protocols.
4. control router passwords,identification, and banner.
5. check an initial configuration using the setup command.
6. configure and use telnet applications for accessing routers.
7. use ping and trace programs to troubleshoot network problems.
8. log into a router in both user and privileged modes.
9. load Cisco IOS software from: flash memory, a TFTP server, or ROM.

10. list problems that each routing type encounters when dealing with topology changes, and describe
techniques to reduce the number of these problems.

11. configure lP addresses.
12. prepare the initial configuration of a router and enable lP.
13. add RIP and IGRP routing protocolto the configuration.
14. configure extended access lists to fllter lP traffic.

https://hancockcollege.curricunet.com/ReporlCourse/GetReport/2299?reportld:105 112612018
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Methods of Instruction

. Lab

. Lecture

Outside Assignments

. Outside Assignments
1. Read online study units and take end of unit exams from Cisco Systems courseware (requires
lnternet connection from laboratory stations for taking online exams).
2. Readings from adopted text and instructor handouts, evaluate sample problems and work end of
chapter problems.
3. Study laboratory experiments.
4. Prepare laboratory written reports.
5. Participate in post-lab evaluation discussions.
6. Quizzes and Exams covering assigned and related topics.. Sample Assignment(s)
Sample Writing Assignment: Allan Hancock College is planning to add a new clienUserver system
(with new hardware), so that all of the department chairs and administrators and administrative
assistants (total of 134 clients) can view the status of their budgets. How would you plan for the
resulting impact on the network?

Methods of Evaluation

1. Exam reports for each study unit from Cisco Systems.
2, Written and performance based examinations for each major study area. Examinations will include
problem solving techniques and word type problems. Examinations are graded for accuracy.
3. Class project will be graded for accuracy, content, and applied techniques.
4. Assigned homework problems will be graded for accuracy.
5. Laboratory reports are graded for accuracy and content.
6. A comprehensive written final examination will be administered and graded for accuracy and applied
techniques as well as a laboratory examination evaluating the student's abilities in applying networking
concepts.

Sample Essay Question: \Mat is capacity planning? Why ís it important for a network manager to perform
capacity planning?

Adopted Texts and Other lnstructional Materials

Textbooks

1. Cisco Press Roufing and Switching Essentials Companion Guide Edition: I 2014

Other Texts

1. USB Storage Device
2. Graph paper and normal school supplies
3. Scientific Calculator
4. Three-Ring Binder
5. Jenkins, N. Understanding Local Area Networks
6. Tittlel, E. A Guide to Networking Essentials, Course Technology.
7. Palmer, M. A Guide to Microsoft Windows NT Server,Course Technology.
8. Palmer, M. Hands-On Microsoft Windows NT Serverwith Projects, Course Technology.

https://hancockcollege.curricunet.com/Report/Course/GetRepofi.l2299?reportld:1 05 I12612018



Course Outline: Allan Hancock Collese Page 4 of 4

lnstructional Materials
None

Student Learnin g Outcomes

1. EL107 SLO1 - Demonstrate an understanding of network router components.
2. 8L107 SLO2 -Demonstrate an understanding of fundamental router configuration and troubleshooting
3. EL107 SLO3 -Evaluate and explain basic routing protocols.
4. 8L107 SLO4 -Explain and apply basic router access lists for security and flow control.

Distance Learning

This course is not Distance Learning,

Generated on: 112612018 3:34:47 PM
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Allan Hancock College
Gourse Outline

Discpline Placement: Electronics

Department: I ndustrial Technology

Prefix and Number: EL 108

Gatalog Course Title: Networking Essentials 3

Banner Gourse Title: Networking Essentials 3

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on 16-18 Weeks) Total Units

Lecture 1.500 24.0 - 27.0 1.5
Lab 1.500 24.0 - 27.0 0.5

Total Hours 3.0 48.0 - 54.0 2.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade or Pass/No Pass

Requisites

Prerequisite
EL 106 Networking Essentials 1

or

Prerequisite
EL 107 Networking Essentials 2

Entrance Skills

Upon entering this course, the student should be able to:

EL 106 - Networking Essentials 1

' explain the basic electrical and electronic devices used in a PC and networking environment.
' identify and explain the basic operation of PC hardware.
" explain the concept of networking.. explain and identify the OSI model.. explain and identify lP addressing.. describe the function of routers, switches, and hubs.
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" demonstrate the processes of laying and terminating networking media.
. design and install a local area network.
" describe various troubleshooting tools and techniques of LAN maintenance.

EL 107 - Networking Essentials 2

" examine router elements (RAM, ROM, CDP, show).. define flow control and describe the three basic methods used in networking.
" identify the functions of the TCP/IP transport-layer protocols.
. control router passwords,identification, and banner.. check an initial configuration using the setup command.
" configure and use telnet applications for accessing routers.
. use ping and trace programs to troubleshoot network problems.

" log into a router in both user and privileged modes.
" load Cisco IOS software from: flash memory, a TFTP server, or ROM.
. list problems that each routing type encounters when dealing with topology changes, and describe

techniques to reduce the number of these problems.
" configure lP addresses.. prepare the initial configuration of a router and enable lP.
. add RIP and IGRP routing protocol to the configuration.
. confìgure extended access lists to filter lP traffic.

Catalog Description

Third course in a series designed to provide students with knowledge of and laboratory experiences with
current and emerging computer networking technology. Focus will be on LANs, WANs, OSI models, lP
addressing and router programming; and the theory behind the various kinds of network architectures and
data transmission methods. Emphasis will be placed on the Cisco System Certifìcation. This course is not
open to students who are enrolled in or have received credit for CS 108.

Gourse Content

Lecture

1. LAN Switching

2. VLANs

3. LAN Design

4. Routing Protocols

5. Novell IPX

Course Objectives

At the end of the course. the student will be able to:

1. configure IPX access lists and SAP filters to control basic Novell traffic.
2. monitor Novell IPX operation on a router.
3. describe the advantages of LAN segmentation.

https://hancockcollege.curricunet.com/Report/Course/GetReportl2220?reportld:105 6/21/201E
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4. describe LAN segmentation using bridges, routers, and switches.
5. describe full- and half-duplex Ethernet operations.
6. describe the guidelines and distance limitations of Fast Ethernet.
7. distinguish between cut{hrough and store-and-forward LAN switching.
L describe the operation of the Spanning Tree Protocol and its beneflts.
9. describe the benefits of virtual LANs.

Page 3 of 4

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Other Assignments
1. Read online study units and take end of unit exams from Cisco Systems courseware (requires
lnternet connection from laboratory stations for taking online exams).
2. Readings from adopted text and instructor handouts, evaluate sample problems and work end of
chapter problems.
3. Study laboratory experiments.
4. Prepare laboratory written reports.
5. Participate in post-lab evaluation discussions.
6. Quizzes and Exams covering assigned and related topics.

Sample Writing Assignment: Your company has two TCP/IP networks in two buildings, Building L and
Building M that are 200 meters apart. The appropriate conduit runs are already in existence between
the two buildings and are terminated in large equipment rooms. Building L has 36 machines using lP
addresses 128.230.61.1 through 128.230.61.16 and Building M has 20 machines with lP addresses
128.230.61.100 through 128.230.61.120. The network mask for all machines is 255.255.255.0.
Develop a design: explain where and why you would implement Routers, Bridges, Repeater, or
Amplifiers in your design. lf you want to segment the network in Building L with that of Building M,
explain how you would accomplish this task and elaborate on why you might want to segment the
building networks.

Methods of Evaluation

. Exams/Tests

. Quizzes. Papers. Projects

. Simulation. Group Projects. Glass Participation. Class Work. Home Work. Lab Activities. Glass Performance

. Writing Requirements. Other
1. Exam repoÍs for each study unit from Cisco Systems.
2. Written and performance based examinations for each major study area. Examinations will include
problem solving techniques and word type problems. Examinations are graded for accuracy.
3. Class project will be graded for accuracy, content, and applied techniques.
4. Assigned homework problems will be graded for accuracy.
5. Laboratory reports are graded for accuracy and content.
6. A comprehensive written final examination will be administered and graded for accuracy and
applied techniques as well as a laboratory examination evaluating the student's abilities in applying
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networking concepts.

Sample Essay Question: Use the design you developed for connecting building L's 36 machines and
building M's 20 machines, explain how you would modify the design to segment the two building
networks. Elaborate on why you might want the two building networks segmented.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Cisco Press Sca/rng Nelworks Companion Guide. Edition: 1 2015

Other Texts

'l . Graph paper and normal school supplies
2. Scientific Calculator
3. Three-Ring Binder
4. Jenkins, N. Understanding LocalArea Networks, SAMS. 1998
5. Tittlel, E. A guide to Networking Essentials, Course Technology, 1998
6. Palmer, M. A Guide to Microsoft Windows NT Server 4.0, Course Technology. 1998
7. Palmer, M. Hands-On Microsoft Wndows NT 4.0 Server with Projects, Course Technology. 1997
8. USB flash drive

lnstructional Materials
None

Student Learning Outcomes

1. EL108 SLOI - Demonstrate an understanding of IPX networking.
2. EL108 SLO2 - Demonstrate an understanding of fundamental t AN topologies with emphasis on

Ethernet.
3. EL108 SLO3 - Explain basic network switching and switch configuration including VLAN networks.

Distance Learning

This course is not Distance Learning.
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Allan Hancock Gollege
Gourse Outline

Discpline Placement: Electronics

Department: Industrial Technology

Prefix and Number: EL 109

Catalog Course Title: Networking Essentials 4

Banner Course Title: Networking Essentials 4

Units and Hours

Hours perWeek
(Based on 16 Weeks)

Total Hours per Term
(Based on 16-18 Weeks) Total Units

Lecture 1.500 24.0 - 27.0 1.5
Lab 1.500 24.0 - 27.0 0.5

Total Hours 3.0 48.0 - 54.0 2.0

Number of Times Course may be Repeated
None

Grading Method
Letter Grade or Pass/No Pass

Requisites

Prerequisite
EL 108 Networking Essentials 3
or

Prerequisite
EL 106 Networking Essentials 1

or

Prerequisite
EL 107 Networking Essentials 2

Entrance Skills

Upon entering this course, the student should be able to:

EL 108 - Networking Essentials 3

. configure IPX access lists and SAP filters to control basic Novell traffic.. monitor Novell IPX operation on a router.
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" describe the advantages of LAN segmentation.. describe LAN segmentation using bridges, routers, and switches.
. describe full- and half-duplex Ethernet operations.. describe the guidelines and distance limitations of Fast Ethernet.

" distinguish between cut-through and store-and-fon¡rard LAN switching.. describe the operation of the Spanning Tree Protocol and its benefìts.. describe the benefits of virtual LANs.

EL 106 - Networking Essentials 1

. explain the basic electrical and electronic devices used in a PC and networking environment.
" identify and explain the basic operation of PC hardware.

" explain the concept of networking.. explain and identify the OSI model.. explain and identify lP addressing.. describe the function of routers, switches, and hubs.. demonstrate the processes of laying and terminating networking media.

" design and install a local area network.. describe various troubleshooting tools and techniques of LAN maintenance.

ÊL 107 - Networking Essentials 2

. examine router elements (RAM, ROM, CDP, show).

" define flow control and describe the three basic methods used in networking.
. identify the functions of the TCP/IP transport-layer protocols.
. control router passwords,identification, and banner.. check an initial configuration using the setup command.. configure and use telnet applications for accessing routers.. use ping and trace programs to troubleshoot network problems.

" log into a router in both user and privileged modes.

" load Cisco IOS software from: flash memory, a TFTP server, or ROM.
. list problems that each routing type encounters when dealing with topology changes, and describe

techniques to reduce the number of these problems.

" configure lP addresses.
" prepare the initial confìguration of a router and enable lP.
. add RIP and IGRP routing protocol to the configuration.

" configure extended access lists to filter lP traffic.

Gatalog Description

The final course in a series designed to provide students with knowledge of and laboratory experiences with
current and emerging computer networking technology. Focus will be on LANs, WANs, OSI models, lP
addressing and router programming; and the theory behind the various kinds of network architectures and
data transmission methods. Emphasis will be placed on the Cisco System Certification. This course is not
open to students who are enrolled in or have received credit for CS 109.

Course Content

Lecture

1. Wde Area Networking (WAN)

2. WAN Design

3. Point-to-Point Protocol (PPP)
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4. lntegrated Services Digital Networks (ISDN)

5. Frame Relay

Course Objectives

At the end of the course. the student will be able to:

1. Differentiate between the following services: LAPB, Frame Relay, ISDN/LAPD, HDLC, PPP, and DDR.
2. Recognize key Frame Relay terms and features.
3. ldentify PPP operations to encapsulate WAN data on Cisco routers.
4. ldentiff ISDN protocols, function groups, reference points, and channels.
5. Describe lntegrated Service Digital Networks.
6. Describe WAN Design.
7. Demonstrate how Point-to-Point Protocol (PPP) works.

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Other Assignments
1. Read online study units and take end of unit exams from Cisco Systems courseware (requires
lnternet connection from laboratory stations for taking online exams).
2. Readings from adopted text and instructor handouts, evaluate sample problems and work end of
chapter problems.
3. Study laboratory experiments.
4. Prepare laboratory written reports.
5. Participate in post-lab evaluation discussions.
6. Quizzes and Exams covering assigned and related topics.

Sample Writing Assignment: Compare and contrast the differences between the following services:
Frame Relay, ISDN, and PPP.

Methods of Evaluation

. Exams/Tests. Quizzes. Papers. Projects. Simulation. Class Participation. Glass Work. Home Work. Lab Activities. Glass Performance. Writing Requirements. Other
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1. Exam reports for each study unit from Cisco Systems.
2. Written and performance based examinations for each major study area. Examinations will include
problem solving techniques and word type problems. Examinations are graded for accuracy.
3. Class project will be graded for accuracy, content, and applied techniques.
4. Assigned homework problems will be graded for accuracy.
5. Laboratory reports are graded for accuracy and content.
6. A comprehensive written final examination will be administered and graded for accuracy and
applied techniques as well as a laboratory examination evaluating the student's abilities in applying
networking concepts.

Sample Essay Question: As a network administrator, you are experiencing a puzzling problem with
your network. There are both NetWare and Wndows NT servers, and clients running Wndows 3.11,
Windows 95, and Windows NT. Outline some of the lnternet resources you might use to isolate and
remedy this problem.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Cisco Press Connecting Networks Companion Gurde Edition: 1 2014

Other Texts

1. Graph paper and normal school supplies
2. ScientificCalculator
3. Three-Ring Binder

I nstructional Materials
None

Student Learning Outcomes

1. EL109 SLOI - Demonstrate an understanding of WAN Technologies.
2. EL109 SLO2 - Explain the fundamental concept of a point-to-point link and the supporting protocols.

3. EL109 SLO3 - Explain the fundamental concept of an ISDN link and the suppoÉing protocols.

Distance Learning

This course is not Distance Learning.
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Allan Hancock Gollege
Course Outline

Discpline Placement: Electronics

Department: I ndustrial Technology

Prefix and Number: EL 1 18

Catalog Course Title: Fundamentals of DC and AC Circuits Analysis
Banner Course Title: Fund of DC and AC Circuits Ana

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on 16-18 Weeks) Total Units

Lecture 3.000 48.0 - 54.0 3.0
Lab 0.000 0.0 - 0.0 0.0

Total Hours 3.0 48.0 - 54.0 3.0

Number of Times Course may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Corequisite
EL 119 Fundamentals of DC and AC Circuits Analysis Laboratory

Prerequisite
MATH 311 Algebra 1

Entrance Skills

Upon entering this course, the student should be able to:

EL 1 19 - Fundamentals of DC and AC Circuits Anatysis Laboratory

" demonstrate basic safety procedures.

" construct DC and AC circuits from a schematic drawing.
" correctly measure all DC and AC parameters in resistive and reactive circuits, using standard test

instruments.
' interpret circuit parameters, diagnose and correct malfunctions in electronic circuits.
" design DC and AC circuits using standard engineering practices.. construct Thevenin equivalents to operating DC and AC circuits.
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" develop graphs indicating relationships of electronic parameters.
. evaluate the operation and circuit parameters for all experimental circuits.

MATH 311 - Algebra 1

. state, use and identify the basic real number axioms.. evaluate and simplify variable expressions.. solve linear equations in one variable.

. solve and graph solutions to linear inequalities in one variable.

. graph linear equations in two variables using slope and intercept methods.

" add, subtract, multiply and divide polynomials.

" factor polynomials
. use factoring to simplify, multiple, and divided rational expressions.
. use factoring to solve quadratic equations.. solve word problems at the elementary algebra level.
. evaluate and simplify expressions involving square roots

Entrance Skills Other (Legacy)

The student must have the ability to manipulate algebraic expressions. graph linear and quadratic equations.
find the inverse of a given relation and solve linear systems of equations.

Gatalog Description

An introductory study of the nature of electricity; the processes employed in the analysis and documentation of
DC and AC electric circuits, and the use of basic electronics testing instruments. Topics include: current
voltage, resistance, power, reactance, admittance, resonance, Ohm's law, series parallel and bridge resistive
and reactive circuits, Kirchhoffs voltage and current laws, loading effects of meters and supplies, capacitators,
inductors, filters, RC and RL time constants, applications of Kirchhoff laws to multiple source series-parallel
circuits, complex numbers, and network theorems.

Course Gontent

Lecture

1. Sl Units, Atomic Structure, Engineering Notation, Basic Components

2. Ohm's law; Series, Parallel, and Series Parallel resistive circuit analysis

3. Voltage and Current sources

4. Kirchhoff's laws and Network theorems

5. Magnetism, Electromagnetism, lnduction and Electrostatistics

6. lnductor and Capacitors in DC circuits; RC and RL time constants

7. lntroduction to Alternating Current Voltage, Ohm's and Kirchhoff's Laws

8. Phasors and Complex Numbers

9. Capacitor and lnductors in AC circuits

10. RC and RL circuits; series, parallel, and series-parallel

1 1. RLC circuits and Resonance
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12. Low-Pass, High-Pass, Band-Pass, Band-Stop filters

13. Circuit Theorems in AC circuits

Course Objectives

At the end of the course. the student will be able to:

1. recognize common electric components and measuring instruments.
2. recite the basic structure of atoms and to recognize, at the atomic level, the characteristics of

conductors, semiconductors, and insulators.
3. evaluate the interrelationships among current, voltage, resistance, and power.
4. define energy and power.
5. determine current direction in DC circuits and calculate its value.
6. apply Kirchoffs voltage divider and/or current divider.
7. design circuits for use as a voltage divider and/or current divider.
8. evaluate unbalanced bridge circuits.
9. describe the characteristics of a current source.

10. convert a current source to a voltage source (Millman's theorem).
11. apply the superposition theorem to sÍmplify a circuit for analysis.
12. apply Thevenin's theorem to simplify a circuit for analysis.
13. apply the maximum power transfer theorem to determine the value of load resistance.
14. write circuit equations and solve circuit parameters using determinants to solve simultaneous equations

and using mesh analysis to determine circuit values.
15. explain the principles of a magnetic field.
16. explain the principle of electromagnetic induction.
17. explain how a capacitor and an inductor store charge.
18. write equations for the charging and discharging curves for RC and RL circuits.
19. identify a sinusoidal waveform and measure its characteristics.
20. describe how sine waves are generated.
21. determine the various voltage and current values of a sine wave (measurement quantities).
22. describe angular relationships of sine waves.
23. find instantaneous values using the sine wave formula.
24. apply the basic circuit laws (Ohm's and Kirchhoff's) to AC resistive, RC, and RL circuits.
25. identify the characteristics of basic nonsinusoidal waveforms.
26. use a phasor to represent a sine wave.
27. use complex numbers to express phasor quantities.
28. describe the basic construction and characteristics of a capacitor and of an ínductor.
29. analyze series and parallel combination of capacitors and inductors in AC circuits.
30. explain mutual inductance and how a transformer is constructed and how it operates.
31. determine the effect of a resistive load across the secondary winding of a transformer.
32. describe the relationship between current and voltage in RC, RL, and RLC circuits.
33. determine the impedance, phase angle, and power in series, parallel, and series-parallel, RC, RL and

RLC circuits.
34. describe how RC, RL circuits operate as a filter.
35. analyze a circuit for series and parallel resonance.
36. determine the bandwidth of resonant circuits, define half-power frequency, Q, and selectivity.
37. analyze low-pass, high-pass, band-pass, and notch filters, determine critical frequencies, roll-offs, and

generate Bode plots.
38. apply the superposition theorems to AC circuit analysis.
39. apply Thevenin's power transfer theorem to AC circuits for analysis.
40. apply the maximum power transfer theorem to AC circuits for analysis.
41. comprehend troubleshooting methodology and approaches for solving problems in DC and AC circuits.
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Methods of lnstruction

. Lecture

Outside Assignments

. Outside Assignments
Cooperative learning groups' projects; presentations; short papers; research; and the following:
1. Readings from adopted text and instructor handouts; evaluate sample problems and work end of
chapter problems.
2. Use computer applications to expand upon circuit analysis and comprehension,
3. Use the internet, as an information resource, to support topics studied in this course.
4. Quizzes and exams covering assigned and related topics.
5. Design projects assigned stressing application of learned concepts and theories.

. Sample Assignment(s)
Describe the relationship between current and voltage in RC, RL and RLC circuits.

Methods of Evaluation

. Exams/Tests. Quizzes. Projects. Home Work. Other
1. Comprehensive written examinations for each major study area. Exams will include problem
solving techniques and word type problems. The exams will be graded for accuracy and techniques
used for problem solutions.

2. End of chapter problems are assigned as homework and graded for accuracy.

3. Design project assigned and graded for quality of research, techniques applied and for proper
engineering practices.

4. Comprehensive final exam. Exam graded for accuracy and applied techniques.

Sample Essay Question:
Explain the principals of electromagnetic induction.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Floyd, T. Principles of Electric Circuits Edition: 11 2015

Other Texts

1. Appropriate Readings:
Newspapers
Magazines
lnternet resources
Owners/operators manuals

2. Other Materials:
Graph paper/school supplies
lnstructor handouts
Computer application software (supplied by publisher/instructor)
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Three-ring binder
Scientific calculator (i.e. Texas lnstruments model 36 or equivalent)
lnternet access (in the lab, library, and/or home)

lnstructional Materials
None

Student Learning Outcomes

1 . EL1 18 SLOl - Demonstrate an understanding of fundamental electronic concepts that pertain to direct
and alternating current electronics.

2. E'L118 SLO2 - Apply basic mathematical, scientific, electronic, and engineering concepts to technical
problem solving and troubleshooting methodology.

3. EL1 18 SLO3 - Recognize common electric components, waveforms, and electronic measuring
instruments.

Distance Learning

This course is not Distance Learning.
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Discpline Placement: Electronics

Department: lndustrial Technology

Prefix and Number: EL 119

Catalog Gourse Title: Fundamentals of DC and AC Circuits Analysis Laboratory
Banner Gourse Title: Fund of DC and AC Circuits Lab

Units and Hours

Hours per Week
(Based on l6 Weeks)

Total Hours per Term
(Based on 16-18 Weeks) Total Units

Lecture 0.000 0.0 - 0.0 0.0
Lab 6.000 96.0 - 108.0 2.0

Total Hours 6.0 96.0 - 108.0 2.0

Number of Times Course may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Gorequisite
EL 118 Fundamentals of DC and AC Circuits Analysis

Entrance Skills

Upon entering this course, the student should be able to:

EL 1 18 - Fundamentals of DC and AC Circuits Analysis

. recognize common electric components and measuring instruments.
' recite the basic structure of atoms and to recognize, at the atomic level, the characteristics of conductors

semiconductors, and insulators.. evaluate the interrelationships among current, voltage, resistance, and power.. define energy and power.
. determine current direction in DC circuits and calculate its value.. apply Kirchoff's voltage divider and/or current divider.. design circuits for use as a voltage divider and/or current divider.. evaluate unbalanced bridge circuits.. describe the characteristics of a current source.
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. convert a current source to a voltage source (Millman's theorem).
" apply the superposition theorem to simplify a circuit for analysis.. apply Thevenin's theorem to simplify a circuit for analysis.. apply the maximum power transfer theorem to determine the value of load resistance.
. write círcuit equations and solve circuit parameters using determinants to solve simultaneous equations

and using mesh analysis to determine circuit values.

" explain the principles of a magnetic field.. explain the principle of electromagnetic induction.. explain how a capacitor and an inductor store charge.
" write equations for the charging and discharging curves for RC and RL circuits.. identify a sinusoidal waveform and measure its characteristics.
" describe how sine waves are generated.
. determine the various voltage and current values of a sine wave (measurement quantities).

" describe angular relationships of sine waves.
. find instantaneous values using the sine wave formula.
" apply the basic circuit laws (Ohm's and Kirchhoffs) to AC resistive, RC, and RL circuits.
. identify the characteristics of basic nonsinusoidal waveforms.
o use a phasor to represent a sine wave.. use complex numbers to express phasor quantities.

" describe the basic construction and characteristics of a capacitor and of an inductor.

' analyze series and parallel combination of capacitors and inductors in AC circuits.

" explain mutual inductance and how a transformer is constructed and how it operates.
. determine the effect of a resistive load across the secondary winding of a transformer.. describe the relationship between current and voltage in RC, RL, and RLC circuits.
. determine the impedance, phase angle, and power in series, parallel, and series-parallel, RC, RL and

RLC circuits.
" describe how RC, RL circuits operate as a filter.

" analyze a circuit for series and parallel resonance.

" determine the bandwidth of resonant circuits, define half-power frequency, Q, and selectivity.
" analyze low-pass, high-pass, band-pass, and notch filters, determine criticalfrequencies, roll-offs, and

generate Bode plots.
. apply the superposition theorems to AC circuit analysis.. apply Thevenin's power transfer theorem to AC circuits for analysis.. apply the maximum power transfer theorem to AC circuits for analysis.

" comprehend troubleshooting methodology and approaches for solving problems in DC and AC circuits.

Catalog Description

Provides the student practical experience for the comprehension of DC and AC electrical concepts introduced
in EL 1 l8 (Fundamentals of Circuit Analysis) and also presents the proper use of electronic test
instrumentation for the measurement of circuit parameters.

Course Content

Lecture

1. Electronic Text Equipment and Measurements

2. Electronic Components (DC and AC)

3. Electronic Circuits and Networks (DC and AC)

4. Electronic Laws and Theorems lncluding Complex Forms
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Course Objectives

At the end of the course. the student will be able to:

1. demonstrate basic safety procedures.
2. construct DC and AC circuits from a schematic drawing.
3. correctly measure all DC and AC parameters in resistive and reactive circuits, using standard test

instruments.
4. interpret circuit parameters, diagnose and correct malfunctions in electronic circuits.
5. design DC and AC circuits using standard engineering practices.
6. construct Thevenin equivalents to operating DC and AC circuits.
7. develop graphs indicating relationships of electronic parameters.
8. evaluate the operation and circuit parameters for all experimental circuits.

Methods of lnstruction

. Lab

Outside Assignments

. Outside Assignments
1. Study laboratory experiments, evaluate sample problems and circuits.
2. Participate in post-lab evaluation discussions.
3. Mathematically evaluate the operation of each experimental circuit.
4. Draw a component diagram for each experimental circuit.
5. Answer a series of questions designed so that students can express in writing the conclusions they
have developed from performing each experiment.
6. Study instructor handouts on selected topics.
7. Use computer application software for tutorial purposes and evaluation of circuit parameters.. Sample Assignment(s)
Sample Problem:
Vúhat circuit propertíes determines the accuracy of measurements made with the experimental
resistance bridge?

Methods of Evaluation

. Lab Activities. Other
1. Laboratory reports are graded for accuracy and content. Reports consist of: A. text study
information B. mathematical evaluations of each circuit studied in the experiment C. component
diagrams for each circuit D. design problem solutions E. procedures and data collection F. end of
experiment questions and conclusions

2. Mid-term laboratory examination evaluating the students' abilities to correctly connect circuits,
make circuit measurements using standard test instruments, interpret their data to determine DC
electrical concepts. A written examination is also given emphasizing DC circuit behavior,
components, and test instruments. These examinations are graded for accuracy and content.

3. A final laboratory examination evaluating the students' abilities to correctly connect circuits, make
circuit measurements using standard test instruments, interpret their data to determine AC electrical
concepts. A written examination is also given emphasizing AC circuit behavior, components, and test
instruments. These examinations are graded for accuracy and content.

Sample Essay Questions:
1. Compare Thevenin's theorem techniques and superposition techniques for the solution of circuit

ì
I
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operating parameters of a three source series parallel network.
2. Explain the electrostatic operation of a capacitor when it is excited by a 300 Hz wave form.

Page 4 of 4

Adopted Texts and Other Instructional Materials

Textbooks

1. ZBAR Basic Electricitv Edition: 7 2001

Other Texts

1. Manufacturers lnstruction and Service manuals for test instruments used in this laboratory
2. Circuitmaker (Software) EL 1 19/LAB.
3. Graph paper/school supplies
4. lnstructor handouts
5. Computer application programs
6. Computer storage device
7. Electronic parts and proto boards
8. Three ring binder
9. Veley, V. Modern Electronics:A First Course. Prentice-Hall.

10. Floyd, T. Principles of Electric Circuits. Merril Publishing Co.
11. Jackson, H. lntroduction to Electric Circuits. Prentice-Hall.
12. Savant, C. Electronic Circuit Design:An Engineering Approach. Benjamin/Cummings.

Instructional Materials
None

Student Learning Outcomes

1. EL1 19 SLOI - Demonstrate basic safety procedures.
2. 8L119 SLO2 - Correctly measure and interpret DC and AC circuit measurements using standard

testing instruments and correct malfunctions using troubleshooting methodology.
3. EL1 19 SLO3 - Design and construct standard DC circuits.

Distance Learning

This course is not Distance Learning.

Generated on'.61412018 5:09:04 PM
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Board Approval: 03117 11992
PCA Established: 04/20i201 0

DL Conversion:
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Catalog Year: None

Allan Hancock College
Gourse Outline

Discpline Placement: Electronics

Department: lndustrial Technology

Prefix and Number: EL 122

Gatalog Gourse Title: Electronic Devices and Circuits

Banner Gourse Title: Electronic Devices & Circuits

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on l6-18 Weeks) Total Units

Lecture 3.000 48.0 - 54.0 3.0
Lab 0.000 0.0 - 0.0 0.0

Total Hours 3.0 48.0 - 54.0 3.0

Number of Times Course may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
EL 1 18 Fundamentals of DC and AC Circuits Analysis
and

Prerequisite
EL 119 Fundamentals of DC and AC Circuits Analysis Laboratory

Advisories
Concurrent enrollment in

Advisories
EL 123 Electronic Devices and Circuits Laboratory

Entrance Skills

Upon entering this course, the student should be able to:

EL 1 18 - Fundamentals of DC and AC Circuits Analysis

https:llhancockcollege.curricunet.com/Report/Course/GetReport/2614?reportld:10 5 6/22/2018
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" recognize common electric components and measuring instruments.

" recite the basic structure of atoms and to recognize, at the atomic level, the characteristics of conductors
semiconductors, and insulators.. evaluate the interrelationships among current, voltage, resistance, and power.

. define energy and power.

. determine current direction in DC circuits and calculate its value.

. apply Kirchoff's voltage divider and/or current divider.

" design circuits for use as a voltage divider and/or current divider.
" evaluate unbalanced bridge circuits.
" describe the characteristics of a current source.

" convert a current source to a voltage source (Millman's theorem).

" apply the superposition theorem to simplify a circuit for analysis.
. apply Thevenin's theorem to simplify a circuit for analysis.
. apply the maximum power transfer theorem to determine the value of load resistance.
" write circuit equations and solve circuit parameters using determinants to solve simultaneous equations

and using mesh analysis to determine circuit values.

" explain the principles of a magnetic field.

" explain the principle of electromagnetic induction.

" explain how a capacitor and an inductor store charge.

" write equations for the charging and discharging curves for RC and RL circuits.
. identify a sinusoidal waveform and measure its characteristics.
" describe how sine waves are generated.

" determine the various voltage and current values of a sine wave (measurement quantities).

" describe angular relationships of sine waves.
" find instantaneous values using the sine wave formula.
" apply the basic circuit laws (Ohm's and Kirchhoffs) to AC resistive, RC, and RL circuits.

" identify the characteristics of basic nonsinusoidal waveforms.
" use a phasor to represent a sine wave.

" use complex numbers to express phasor quantities.
. describe the basic construction and characteristics of a capacitor and of an inductor.

" analyze series and parallel combination of capacitors and inductors in AC circuits.

' explain mutual inductance and how a transformer is constructed and how it operates.

" determine the effect of a resistive load across the secondary winding of a transformer.
. describe the relationship between current and voltage in RC, RL, and RLC circuits.

" determine the impedance, phase angle, and power in series, parallel, and series-parallel, RC, RL and
RLC circuits.. describe how RC, RL circuits operate as a filter.

" analyze a circuit for series and parallel resonance.

" determine the bandwidth of resonant circuits, define half-power frequency, Q, and selectivity.
. analyze low-pass, high-pass, band-pass, and notch filters, determine criticalfrequencies, roll-offs, and

generate Bode plots.

" apply the superposition theorems to AC circuit analysis.
" apply Thevenin's power transfer theorem to AC circuits for analysis.
" apply the maximum power transfer theorem to AC circuits for analysis.

" comprehend troubleshooting methodology and approaches for solving problems in DC and AC circuits.

EL 1 19 - Fundamentals of DC and AC Circuits Analysis Laboratory

. demonstrate basic safety procedures.

. construct DC and AC circuits from a schematic drawing.

. correctly measure all DC and AC parameters in resistive and reactive circuits, using standard test
instruments.. interpret circuit parameters, diagnose and correct malfunctions in electronic circuits.

. design DC and AC circuits using standard engineering practices.

. construct Thevenin equivalents to operating DC and AC circuits.

. develop graphs indicating relationships of electronic parameters.

. evaluate the operation and circuit parameters for all experimental circuits.

EL 123 - Electronic Devices and Circuits Laboratory
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. determine component types and lead or pin indentifications.. interpret semiconductor manufactures data sheets and characteristics curves.. operate semiconductor testers and curve tracers.
' design properly biased transistor or linear amplifier circuits.. construct a circuit and collect the necessary measurements required to determine voltage, current and

power gains, input and output impedances, and frequency response.
' design and construct linear integrated circuits.

Entrance Skills Other (Legacy)

1. correctly analyze and solve electronic circuits.

2. identify the average, effective, peak, peak-to-peak values of AC waveforms.

3. predict the frequency and period of AC waveforms.

4. interpret circuit parameters.

5. design DC and AC circuits using standard engineering practices.

6. devlop graphs indicating relationships of electronic parameters.

Catalog Description

lntroductory study of semiconductor devices and systems. A detailed analysis of diodes; bipolar junction
translators and field-effect transistors; blasing techniques, active circuits, thyristors and optoelectronic
components and linear integrated circuits.

Gourse Content

Lecture

1. Semiconductor Materials, Diodes and Applications

2. Transistors and Thyristors

3. Amplifiers and Oscillators

4. OperationalAmplifiers

5. Op-amp Responses

6. Basic Op-amp Circuits

7. Active Filters

8. Signal Generators and Timers

9. Power Supplies

l
j

1
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Course Objectives

At the end of the course. the student will be able to:

1. describe the electrical characteristics of semiconductor materials.
2. explain in writing how semiconductor devices operate.
3. differentiate the schematic symbols that are used to represent a wide variety of semiconductor devices.
4. interpret device specifications using manufacturer's data sheets.
5. analyze transistor amplifier circuits, describe their operation and list the characteristics for each.
6. identify and explain the operation of power supply rectifiers, filters, and regulation circuits.
7. evaluate the effects of negative and positive feedback on integrated circuits.
L analyze the basic operation of common linear integrated circuit systems

Methods of lnstruction

. Lecture

Outside Assignments

. Outside Assignments
1. Readings from adopted text and instructor handouts on selected topics, evaluate sample problems,
work end of chapter problems.
2. Solutions of word problems stressing mathematical modeling and formulations.
3. Use computer applications software to expand circuit analysis formulations and concepts.
4. Quizzes and tests for assigned and related topics.
5. Design projects assigned stressing application of learned concepts and theories.

. Sample Assignment(s)
1. A certain transistor has an lC = 25mA and an lB = 200 uA. Determine Beta dc.
2. Explain the importance of evaluating phase margin in a high frequency linear amplifier.

Methods of Evaluation

. Exams/Tests. Projects. Home Work. Other
1. Comprehensive written examinations for each major study area. Examinations are to include
problem solving techniques and word type problems. These examinations are graded for accuracy
and the techniques used in solving the problems.
2. Assigned homework problems will be graded for accuracy.
3. Design projects will be graded for techniques that were applied and for proper engineering
practices.
4. Comprehensive final examination will be graded for accuracy and applied techniques.

Sample essay questions:
1. Describe the overall operation of the circuit and the function of each component. ln discussing the
general operation and basic purpose of each component, identify the negative feedback loop, the
type of op-amp configuration, which components determine the voltage gain, which components set
the lower critical frequency, and the purpose of each of the capacitors.

Adopted Texts and Other lnstructional Materials

Textbooks

'1. Floyd Electronic Devices (Electron Flow Version) Edition: 9th 2012

https://hancockcollege.curricunet.com/Report/Course/GetReport/2614?reportld:10 5 6122/2018
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Other Texts

1. lntusoft Newsletter. lntusoft Newsletter Series.
2. lS-Spice Home Page. lnternet address:
3. Scientific calculator.
4. Graph paper/school supplies.
5. lnstructor handouts.
6. Computer application programs.
7. Frederiksen, Thomas. lntuitive lC Op Amps. National Semiconductor Tech Series 1

8. lntusoft Newsletter. lntusoft Newsletter Series. Current issues.

Instructional Materials
None

Student Learning Outcomes

1. EL122 SLOl - Demonstratean understanding of fundamentalanalog and digitalcircuitand device
concepts

2. 8L122 SLO2 - Recognize common electric components and electronic measuring instruments.
3. 8L122 SLO3 - Apply basic mathematical, scientific, electronic and engineering concepts to technical

problem solving and troubleshooting methodology.

Distance Learning

This course is not Distance Learning.

Generated on: 612212018 9:52:40 AM
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Allan Hancock Gollege
Gourse Outline

Discpline Placement: Electronics

Department: lndustrial Technology

Prefix and Number: EL 123

Gatalog Course Title: Electronic Devices and Circuits Laboratory

Banner Course Title: Electronic Devices & Circ Lab

Units and Hours

Hours perWeek
(Based on 16 Weeksl

Total Hours per Term
(Based on 16-18 Weeks)

Total Units

Lecture 0.000 0.0 - 0.0 0.0
Lab 6.400 102.0 - 115.0 2.0

TotalHours 6.0 102.0 - 1 15.0 2.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
EL 1 18 Fundamentals of DC and AC Circuits Analysis
and

Prerequisite
EL 119 Fundamentals of DC and AC Circuits Analysis Laboratory

Advisories
Completion of or concurrent enrollmentin EL 122

Entrance Skills

Upon entering this course, the student should be able to:

EL 1 18 - Fundamentals of DC and AC Circuits Analysis

" recognize common electric components and measuring instruments.. recite the basic structure of atoms and to recognize, at the atomic level, the characteristics of conductors
semiconductors. and insulators.
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evaluate the interrelationships among current, voltage, resistance, and power.

define energy and power.
determine current direction in DC circuits and calculate its value.
apply Kirchoff's voltage divider and/or current divider.
design circuits for use as a voltage divider and/or current divider.
evaluate unbalanced bridge circuits.
describe the characteristics of a current source.
convert a current source to a voltage source (Millman's theorem).
apply the superposition theorem to simplify a circuit for analysis.
apply Thevenin's theorem to simplify a circuit for analysis.
apply the maximum power transfer theorem to determine the value of load resistance.
write circuit equations and solve circuit parameters using determinants to solve simultaneous equations
and using mesh analysis to determine circuit values.
explain the principles of a magnetic field.
explain the principle of electromagnetic induction.
explain how a capacitor and an inductor store charge.
write equations for the charging and discharging curves for RC and RL circuits.
identify a sinusoidal waveform and measure its characteristics.
describe how sine waves are generated.
determine the various voltage and current values of a sine wave (measurement quantities).

describe angular relationships of sine waves.
find instantaneous values using the sine wave formula.
apply the basic circuit laws (Ohm's and Kirchhoffs) to AC resistive, RC, and RL circuits.
identify the characteristics of basic nonsinusoidal waveforms.
use a phasor to represent a sine wave.
use complex numbers to express phasor quantities.
describe the basic construction and characteristics of a capacitor and of an inductor.
analyze series and parallel combination of capacitors and inductors in AC circuits.
explain mutual inductance and how a transformer is constructed and how it operates.
determine the effect of a resistive load across the secondary winding of a transformer.
describe the relationship between current and voltage in RC, RL, and RLC circuits.
determine the impedance, phase angle, and power in series, parallel, and series-parallel, RC, RL and

RLC circuits.
describe how RC, RL circuits operate as a filter.
analyze a circuit for series and parallel resonance.
determine the bandwidth of resonant circuits, define half-power frequency, Q, and selectivity.
analyze low-pass, high-pass, band-pass, and notch filters, determine critical frequencies, roll-offs, and

generate Bode plots.
apply the superposition theorems to AC circuit analysis.
apply Thevenin's power transfer theorem to AC circuits for analysis.
apply the maximum power transfer theorem to AC circuits for analysis.
comþrehend troubleshooting methodology and approaches for solving problems in DC and AC circuits.

EL 1 19 - Fundamentals of DC and AC Circuits Analysis Laboratory

" demonstrate basic safety procedures.
. construct DC and AC circuits from a schematic drawing.

" correctly measure all DC and AC parameters in resistive and reactive circuits, using standard test

instruments.
" interpret circuit parameters, diagnose and correct malfunctions in electronic circuits.
. design DC and AC circuits using standard engineering practices.
. construct Thevenin equivalents to operating DC and AC circuits.

' develop graphs indicating relationships of electronic parameters.
. evaluate the operation and circuit parameters for all experimental circuits.

Entrance Skills Other (Legacy)
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Catalog Description

Provides the opportunity for the student to apply theoretical semiconductor concepts in a laboratory
environment. Major areas of emphasis include diodes, bipolar junction transistors, field-effct transistors,
thyristers, optoelectronic devices, and linear integrated circuits.

Gourse Content

Lecture

1. lntroduction to Laboratory Equipment

2. Diode Circuits

3. Transistor Testing and Biasing

4. Transistor Circuits

5. Amplifier Frequency Response and Bode Plots

6. Thyrister and Optoelectronic Devices

7. Operational Amplifiers

1. describe the electrical characteristics of semiconductor materials.
2. explain in writing how semiconductor devices operate.
3, differentiate the schematic symbols that are used to represent a wide varietv of semiconductor devices.

. interpret device specifications using manufacture/s data sheets.
5. analyze transistor amplifier circuits, describe their operation and list the characteristics for each.
i. identify and explain the operation of power supply rectifiers, filters, and regulation circuits.
7. evaluate the effects of negative and positive feedback on inteqrated circuits.
8. analyze the basic operation of common linear integrated circuit systems

https://lrancockcollege.curricunet.com/Report/Course/GetReport/26I5?reportld:105 6/2212018
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8. Operational Amplifier Circuits

9. Signal Generators and Timers

10. Power Supplies

Course Objectives

At the end of the course. the student will be able to:

1. determine component types and lead or pin indentifications.
2. interpret semiconductor manufactures data sheets and characteristics curves.
3. operate semiconductor testers and curve tracers.
4. design properly biased transistor or linear amplifier circuits.
5. construct a circuit and collect the necessary measurements required to determine voltage, current and

power gains, input and output impedances, and frequency response.
6. design and construct linear integrated circuits.

Methods of lnstruction

. Lab

Outside Assignments

. Outside Assignments
1. Study laboratory experiments, evaluate sample problems and circuits.
2. Participate in post-lab evaluation discussion.
3. Mathematically evaluate the operation of each experimental circuit.
4. Draw a component diagram for each experimental circuit.
5. Answer a series of questions designed so that students can express in writing the conclusions they
have developed from performing each experiment.
6. Study instructor handouts on selected topics.
7. Use computer application software for tutorial purposes and evaluation of circuit parameters.

. Sample Assignment(s)
Sample Problems:
1. ls the input and output signal voltage of the common collector circuit in phase? Explain your
answer.
2. Vr/hat is the voltage gain of a non-inverting op-amp with a feedback resistor RF of 10 kohms and an
Rl of 2.2 kohms?

Methods of Evaluation

. Projects. Lab Activities

. Other
1. Laboratory reports are graded for accuracy and content. Reports consist of: A. text study
information B. mathematical evaluations of each circuit studied in the experiment C. component
diagrams for each circuit D. design problem solutions E. procedures and data collection F. end of
experiment questions and conclusions
2. Mid term laboratory examination evaluating the students' abilities to correctly connect circuits,
make circuit measurements using standard test instruments, and interpret their data to determine
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Adopted Texts and Other lnstructional Materials
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Catalog Year: None

Allan Hancock Gollege
Gourse Outline

Oiscpline Placement: Electronics and

Department: I ndustrial Technology

Prefix and Number: EL 125

Catalog Gourse Title: Digital Devices and Circuits

Banner Gourse Title: Digital Devices & Circuits

Units and Hours

Hours per Week
(Based on l6 Weeks)

Total Hours PerTerm
(Based on 16-18 W949)

Total Units

Lecture 3.000 48.0 - 54.0 3.0

Lab 0.000 0.0 - 0.0 0.0

TotalHours 3.0 48.0 - 54.0 3.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade OnlY

Requisites

Prerequisite
EL 113 Fundamentals of AC Circuit Analysis
cRc
and

Prerequisite
8L114 Fundamentals of AC Circuit Analysis Lab

cRc
or

Prerequisite
EL 11ti Fundamentals of DC and AC Circuits Analysis

cRc
and

Prerequisite
EL 11Si Fundamentals of DC and AC Circuits Analysis Laboratory

cRc
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Entrance Skills

Upon entering this course, the student should be able to:

EL I 13 - Fundamentals of AC Circuit Analysis

' recognize common electronic components and measuring instruments.. identify a sinusoidal waveform and measure its characteristics.. describe how sine waves are generated.
' determine the various voltage and current values of a sine wave (measurement quantities).
" describe angular relationships of sine waves.
" find instantaneous values using the sine waves.
" apply the basic circuit laws (Ohm's and Kirchhoffs) to AC resistive, RC, and RL circuits.
" identify the characteristics of basic nonsinusoidal waveforms.. use a phasor to represent a sine wave.
" use complex numbers to express phasor quantities.
" describe the basic construction and characteristics of a capacitor and of an inductor.
' analyze series and parallel combination of capacitors and inductors in AC circuits.
' explain mutual inductance and how a transformer is constructed and how it operates.
" determine the effect of a resistive load across the secondary winding of a transformer.
" describe the relationship between current and voltage in RC, RL, and RLC circuits.
' determine the impedance, phase angle, and power in series, parallel, series-parallel, series-parallel, RC,

RL, and RLC circuits.. describe how RC, RL circuits operate as a filter.. analyze a circuit for series and parallel resonance.
' determine the bandwidth of resonant circuits, define half-power frequency, Q, and selectivity.
" analyze low-pass, high-pass, band-pass, and notch filters, determine criticalfrequencies, roll-offs, and

generate Bode plots.

" apply the superposition, theorems to AC circuit analysis.. apply the Thevenin's theorem to simplify AC circuits for analysis.
" apply the maximum power transfer theorem to AC circuits for analysis.
' comprehend troubleshooting methodology and approaches for solving problems in AC circuits.

EL 114 - Fundamentals of AC Circuít Analysis Lab

' " demonstrate basic laboratory safety procedures.. identify common electronic components and measuring instruments.. identify a sinusoidal waveform and measure its characteristics.. describe how sine waves are generated.
" determine the various voltage and current values of a sine wave (measurement quantities).
" describe angular relationships of sine waves.
" find instantaneous values using the sine waves.
" apply the basic circuit laws (Ohm's and Kirchhoffs) to AC resistive, RC, and RL circuits.. identify the characteristics of basic nonsinusoidal waveforms.
o use a phasorto represent a sine wave.
" use complex numbers to express phasor quantities.
" describe the basic construction and characteristics of a capacitor and of an inductor.
' analyze series and parallel combination of capacitors and inductors in AC circuits.
" explain mutual inductance and how a transformer is constructed and how it operates.
" determine the effect of a resistive load across the secondary winding of a transformer.
' describe the relationship between current and voltage in RC, RL, and RLC circuits.
" determine the impedance, phase angle, and power in series, parallel, series-parallel, series-parallel, RC,

RL, and RLC circuits.. describe how RC, RL circuits operate as a filter.. analyze a circuit for series and parallel resonance.
' determine the bandwidth of resonant circuits, define half-power frequency, Q, and selectivity.
" analyze low-pass, high-pass, band-pass, and notch filters, determine criticalfrequencies, roll-offs, and

generate Bode plots.. apply the superposition, theorems to AC circuit analysis.
" apply the Thevenin's theorem to simplify AC circuits for analysis.
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: äîËiiffi:ffit"üg[H",:':il,å"';ü3,]-ï"¡-;¡'¡* Ë"t**=*llxtJi,ïi'r1[îîianeous 
equatons

" apply the maxtmum power transr:l-Tiää;lers using detr

" ilä; circuit equations and tqlu'9-T:-I'å;;it ä""''
and using mesh analysis to determtne

' explain tne princöreJot I 1asn9tlgit¡to
" explain tn" pnnäËiã oi eie"trõmagnetic induction'

" exprain no* 
"'"i["-"ñåi*o 

3" if:IiJ;:,ïi;lX'f;"' f9'.Fc and RL circuits'

" write equations for the charging-ano u'å!uîå"itt 

"n"racteristics'' iååntitv'u sinusoidal waveform ano tr

" describe h*:iËï;;s are 9^eneratednt 
values of a sine wave (measurement quantities)'

" ããi"itin" the various voltage 1i':l - ^^

" describe angular relationship's 9fi:'Ï"";:ie formula'

" find instant"""ãLt ""r'"t ":l's-!ll;; nir"nrton") to AC resistive' RC' and RL circuits'

" äpprv ir'u basic circuit laws (orm s 
ÎH.it"Jåãäriåi"to'ms'

' üdniitv the characteristics of-bastc,r

o use a phasor to represent " 
til:^t11u"'

. use comple* n"urn-t.tit to expres-s-phasor 
quantities 

lacitor and of an inductor'

::;:iJv""J:;åäåil?îîË!î¡.-$f,";ii*:",;;."3ßi¡ïåîäiît'îffi I
:::*lnìn'Uå'ii:ä"5T:"xi'1#ìHi'åå'ä'"ir'é''""onøsHf å%"å¡,J'^:rr,::"

" describe tn"î"ìäti*thiP betw-een^current and voltage tn r<

" determine tne imp"Oance, phase;öË:äiow"rìn '"'i""'';;"il"i 
and series-parallel' RC' RL ano

" i:ïffii:i Rc' RL 
"'I"y'l::î"^''"te 

as a rlter

" anarvze " 
;äìiä;;erigs 3no ¡3:î1";[:fi1,"ffi"e harf-power frequencv' -Q'end 

serectivitv'

" ãät"itnin" the bandwidth of reson¿

. anaryze row-pass, hish-pass, o""iî""äîìi¿iãiåñnrt",érî:äffi;;iitícarrrequencies' 
rotl-orrs' ano

genérate Bode plots' 
to AC circuit analysis'.

' äËprv the superposition theoremï;;;i; ¡" ciriuits for analvsis'

" appty Thevenin;s power transreråi",;;;;; 
,o Ac circuits for analysis' 

¡ in Dc and Ac circuits.

" appty the maximum p."*9ltt:'lt^1i"äãrägJ;àio approaches for solving proþremr

" cåü't'pretrend troubleshooting mert

EL 119 - Fundamentals of DC and AC Circuits Analysis Laboratory

: ::H[i[Ë¿t"îî"^"St:lJ"l'":f3*";chera]i:-1r:Yll9" "no 
reactive circuits' using standard test

" correctly ;#;; "llDc 
and Ac parameters in reststtvt

instruments. ,,^.'nose and correct malfunctions in electronic circuits'

:li:''glt¿':i[iiiì]:1"'JJt:ii3':ätiãóngineerinspractices

Page 3 of6
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Course Outline: Allan Hancock College

' construct tn"-u^",r]l."O.uivarents to operating Dc and AC circuits." deverop graphsìndicaii"s *iåìïîös of erectronic paramerers.' evaruate the operation 
"ño 

ãir"iiiËäiameters for a, experimentar circuits.

Entrance Skilts Other (Legacy)

L correcfly analyzeand solve electronic circuits.
2. ídentifo the average, peak, peak_to_peak values of AC waveforms.
3. predict the frequency and period of AC waveforms.
4. interpret circuit parameters.

5. design DC and AC circuits using standard engineering practices.
6' deverop graphs indicating rerationships of erectronic parameters.

Page 4 of 6

Gatalog Description

i#{$:d;''1"',?i;:,0""':"'' 
circuits 

"no 
o"".lgl-,echnisues 

"'ph".l:,lg1ogic ramiries, imprementation or1r'.,äiõñJiî"Åîîiïilffi:J,il,iiL,lï""J:uits, numoeiw.i,i,, 
"1,9 

cooes, n¿o ani öin 
"onv"rsion,. ,olres, system design and troubtesl.,"tîö,Ëå"t,"*.

Gourse Gontent

Lecture

1. Basics of Logic Devices and lC Technologies

2. Number Systems and Codes

3. Boolean Algebra and Mapping Techniques

4. Combinational Logic and Functions

5. Bi-stable Devices, Circuits and Applications

6. Registers and Memories

7. lnterfacing and Data Transmissíon

8. Arithmetic processes

Course Objectives

1.

2. :i?l:] digitat circuits using Bootean atgebra.oenve an equivalent logic circuit from; il;¡"an expression.

https:/lhancockcollege'cufficunet.com/Reporlcourse/GetR 
eport/7174?reportrrj:105

6/22/2018
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Course Outline: Allan Hancock College

Methods of lnstruction

' Lecture

Outside Assignments

.otherls.¡is1fjfit]doptedtextandinstructorhandoutsonselectedtopics'evaluatesampleproblems

t,**itqlt;¡!$,;X*:rq.ffiçffi *uäiäiË'fu #flf#:r'ncep'is
3' Use compuj
4' Design Pro¡

ruî,frËçnrH"Hifrï*ï*'mtr$r'}1,Hl.lÏffïïk:rrl
i'åti:,l1il5;il;"3"?::i""J:iilä':Lö;ãuiput'"no
ålöä;,; suPPort Your answer'

.,"::ffi'"'"1'::ï'ä;äili.îyfiJ::?x"j.ilffi:,ìllil'îi?;"=J;lf'l:::::'::1"ff"fi:''"J^î"'li::

techniques ?nd .Y9tl-^^,^-.
;;¡ iti solving tll.T,?t:?irìems 

witr be graded for accuracv -r:-r 1¡d for proper engineering practices'

ã. Âssigneo h9q:Y.:l,^bËäääã ioitecn-niqu"s that were appueo 
i'ä,jöi¡åà tächniques.

ã. o".'isn projects Yll?:yj:äi"" **r be iraded for accuracv an'

4. Comprehensive ltltat e^q¡ I r¡r !F" -

?:ËiJi"i"'i#-ã'ff;Lä:.J:jåläiï1"i,:llH3fr'"Ëfft+ ï".8'^ji5 ñffi'*
Z. Wni"tl interface requ

Adopted Texts and Other lnstructional Materials

Textbooks
None

Other Texts

1. Scientific ""l"rtl1tir.at schoot suppties.
2. Graph Paper and no

3. lnstructor handours'
i äãtput"r applicatlron programs'

ã. óãrn'Put"r data. diskettes'

9 l[i"iå'l",1'il!^

,îF,,:ff1;#Jrsäy;,,i{Ëii:T,,.'3lilx':Î;;'#llï'5åå1""*Hae80

https://hanoockcollege.curricunet.com/Report/CourseiGetReport/1|74?feeortI,:d:

105 6l22l20l8



Course Outline: Allan Hancock College
Page 6 of 6

f nstructional Materials
t\one

Student Learning Outcomes

t 
5åfgi-,ì"t3irrï:ï::: marhematicar, scienriric, ere*ronic, and ensineeríns conceprs ro evaruate;;;.ä,ii":,-;, Ël?i.".{'g"l"f u^,ii_1 go rgp ri a te'sãhîäiå L. 

" 
o r n d i o ira r rro c i ^ ^,Ël?äf s¿åT:ff:'t:',::, j::äïúïii."J{iiïü,ffi iff 3';

troubteshooting metiããotãSy.

8L125 SLO3 - nnâv=ãI"'Y¡rt 
røtc solrwâre used in digital design. vr qrsr("r sysler

troubreshoãtl"d #','fiä:lcusvstems to determíne tné¡, oóãrain'g p"r"r"t"r. for facir*ating

l
I

l
Distance Learning

Delivery Methods

. lnternet

lnstructor lnitiated Contact Hours per Week: 3.000
Gontact Types

l. EmailCommr
z. oiscusãiä;,Ë:ïå,"" (group and/or individuat communicarions)
3. Telephone Contacts
4. Other (please speciff)

. J:;,l'9nï:j1,3":**' artend office hour or sroup tutoriar sessions if necessary
9. croup Meetings
7. Review Sessiòn

Adjustments to Assignments
wo adjustments will be made

Adjustments to Evaluation ToolsNone

Strategies to Make Cyes ourse Accessible to Disabled Students

lnform Students
ln-person orientation session and through announcements via Brackboard.
Additional Comments
None

Generated on: 61221201 I 9:54:07 AM
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Board APProval: 03117 11992

PCA Established: 12l1 312016
DL Conversion:

Date Reviewed: Fall 2016
Catalog Year: None

Allan Hancock Gollege
Gourse Outline

ill a ce m e n t : E I e ctro n i cs

Department: lndustrial Technology

Prefix and Number: E,L126

Catalog Gourse Title: Digital Devices and Circuits Lab

Banner Gourse Title: Digital Devices & Circuits Lab

Units and Hours

Total Hours Per Term
trrased on 16-18 Weeks)

Total UnitsHours Per Week
(Based on 16 Weeks)

0.0
Lecture 0.000 U.U - U.U

96.0 - 108.0
Lab

96.0 - 108.0 2.O
TotalHours 6.0

Number of Times Gourse may be Repeated

None

Grading Method
Letter Grade OnlY

Requisites

Advisories
Completion of or concurrent enrollment in EL 125

Prerequisite
LfiìËi Èunoamentals of DG and AC Circuits Analvsis

and

Prerequisite
Lfìiö rr^oamentats of DC and AC Circuits Analysis Laboratory

Entrance Skills

Upon entering this course' the student should be able to:

EL 1 18 - Fundamentals of DC and AC Circuits Analysis

" recognize common electric components and measuring instruments'

" recite the basic structure of atoms 
"n¿ 

L-*ognize, at-the "toti" 
level' the characteristics of conductors

semiconductors, and insulators'

https://hancockcollege.curricunet.com/Reporlcourse/GetReportl26l6?reportld:105
612212018



Course Outline: Allan Hancock Collese Page? of 6

' evaluate the interrelationships among current, vortage, resistance, and power.
" define energy and power.
" determine current direction in DC circuits and carculate its varue.. apply Kirchoffs voltage divider and/or current divider.
" design circuits for use as a vortage divider and/or current divider.. evaluate unbalanced bridge circuits.
" describe the characteristics of a current source.
" convert a current source to a voltage source (Millman's theorem).
" apply the superposition theorem to simprifiT a ìircuit for anarysis.-
" apply Thevenin's theorem to simplify a cirðuit for analysis.' apply the maximum power transfer iheorem to determine the value of load resistance.' write circuit equations and solve circuit parameters using determinants to solve simultaneous equationsand using mesh analysis to determine circuit values.. explain the principles of a magnetic field.. explain the principle of electromagnetic induction.
" explain how a capacitor and an inductor store charge.
' write equations for the charging and discharging ctives for RC and RL circuits.' identify a sinusoidar waveform and measureltsiharacterist¡cs.
" describe how sine waves are generated.
' determine the various voltage and current values of a sine wave (measurement quantities).. describe angular relationships of sine waves.. find instantaneous values using the sine wave formula.
' apply the basic circuit laws (ohm's and Kirchhoffs) to AC resistive, RC, and RL circuits.' identify the characteristics of basic nonsinusoidar waveforms.o Llse a phasor to represent a sine wave.. use complex numbers to express phasor quantities.
" describe the basic construction and characteristics of a capacitor and of an inductor.' analyze series and parallel combination of capacitors and inductors in AC circuits.
" explain mutual inductance and how a transfoimer is constructed and how it operates.' determine the effect of a resistive load across the secondãry winding of a transformer.
" describe the relationship between current and voltage ¡n Ri, Rt, anã RtC c¡rcu¡ts.
" determine the impedance, phase angle, and po*"rTn series, parallel, ano series-parallel, RC, RL andRLC circuits.
" describe how RC, RL circuits operate as a filter.
" analyze a circuit for series and parallel resonance.
" determine the bandwidth of resonant circuits,. define half-power frequency, e, and selectivity." analyze low-pass, high-pass, band-pass, and notch filters, determ¡ne cr¡ticalirðquencies, roll-offs, andgenerate Bode plots.. apply the superposition theorems to AC circuit analysis.
" apply Thevenin's power transfer theorem to AC circuits for anarysis.' apply the maximum power transfer theorem to AC circuits for anarysis.
" comprehend troubleshooting methodology and approaches ror sotíinj problems in DC and AC circuits.

EL 1 19 - Fundamentals of DC and AC Circuits Analysis Laboratory

. demonstrate basic safety procedures.. construct DC and AC circuits from a schematic drawing.
" correctly measure all DC and AC parameters in resistiùe and reactive circuits, using standard testinstruments.
' interpret circuit parameters, diagnose and correct malfunctions in electronic circuits.
" design DC and AC circuits using standard engineering practices.
' construct rhevenin equivalents to operating oc ano Ài circuits.' develop graphs indicating rerationships of e-rectronic parameters.
" evaluate the operation and circuit parameters for all äxperimental circuits.

Entrance Skills Other (Legacy)

https:/lhancockcollege.curricunet.com/ReporlCourse/GetReport/2616?reportld=105
6/22/2018



Course Outline: Allan Hancock College

7. correctly analyze and solve electronic circuits.

L identify the average, peak, peak-to-peak values of AC waveforms'

9. predict the frequency and period of AC waveforms'

10. interpret circuit parameters.

11. design DC and Ac circuits using standard engineering practices.

12. develop graphs indicating relationships of electronic parameters.

Page 3 of6

derive an equivalent circuit from a Boolean

3. desisn and analyze counters, registeÞ, and dividers usl

intertace Ios¡c families that have different operationa

for a stated problem using standard

Gatalog Description

Digital electronics taboratory designed to parallel Digital Devices and.Circuits (EL 125). Emphasizes device

operation in circuits and neú¡vorkJand the proper usé of standard digital logic test instruments used in the

process of troubleshooting and verifying proper circuit operations.

Course Content

Lecture

https://hancockcollege.curricunet.com/Report/Course/GetRepottl26l6?reportld:105
6t2212018



Course Outline: Allan Hancock College Page 4 of6

1. Basic of Logic Devices and lC Technologies

2. Number Systems and Codes

3. Boolean Algebra and Mapping

4. Combinational Logic and Functions

5. Bi-stable Devicds, Circuits and Applications

6. Registers and Memories

7. lnterfacing and Data Transmission Techniques

8. ALU's

Gourse Objectives

At the end of the course. the student will be able to:

1. construct a logic circuit from a schematic diagram using digital logic integrated circuits,
2. test and analyze constructed logic circuits for proper operating parameters.
3. use modern testing instruments to gather information necessary in defect analysis of logic circuits.
4. design logic circuits and networks to solve assigned projects using standard engineering practices.

Methods of lnstruction

. Lab

Outside Assignments

. Other Assignments
1. Study laboratory experiments, evaluate sample problems and circuits.
2. Mathematically evaluate the operation of each experimental circuit.
3. Draw a component diagram for each experimental circuit.
4. Answer a series of questions designed so that each student can express in writing the conclusions
they have developed from performing each experiment.
5. Study instructor handouts on selected topics.
6. Use computer application software for tutorial purposes and evaluation of circuit parameters.

Sample assignments:
1. Does your predicted timing diagram for figure 14-2 agree with the timing diagram captured by your
logic analyzer?
2. lf the input clock frequency into two cascaded 74904's is 8kHz, what will the output frequency be at
output Qd of the first 74904? At the Qd output of the second 7490A?

Methods of Evaluation

. Exams/Tests. Projects. Lab Activities. Other

https:llbancockcollege.curicunet.com/ReporlCourse/GetReport/26I6?reportld:105 6/22/2018



Course Outline: Allan Hancook College Page 5 of6

1. Laboratory reports are graded for accuracy and content. Reports consist of:

A. text studY information
B. mathemátical evaluations of each circuit studied in the experiment

C. component diagrams for each circuit
D. design problem solutions
E. procedures and data collection
F. end of experiment questions and conclusions

2. Midterm laboratory examination evaluating the students' abilities to correctly connect circuits, make

circuit measurements uring it"norrd test inslruments, and interpret their data to determine electrical

concepts. A written 
"*"t¡ñ"t¡on 

is also given emphasizing circuit b.ehavior, components' and test

instruments. These examinations are graded for accuracy and content.

3. A final laboratory examination evaluating the students' abilities to correctly connect circuits, make

circuit measurements using stanOard test i-nstruments, and interpret their data to determine electrical

concepts. A written examin-ation is also given emphasizing circuit behavior, components, and test

instruments. These examinations are graded for accuracy and content.

Sample test questions:
1. Explain the advantages and difficulties of using a data selector for the implementation of

combinational logic designs.
2. Explain the processes required to implement 9's and 10's complementation when using BCD

arithmetic.

Adopted Texts and Other lnstructional Materials

Textbooks
None

Other Texts

1. Fletcher, w. An Engineering Approach to Digital Design. Prentice-Hall' 1980

2. Greenfield, J. Practical Digital Design Using lC's'

3. Roth, C. Fundamentals of Logic Design' West' 1985

4. Buclrla. exper¡ments in Digitaì Fundañrentals with VHDL. 1st ed. Prentice Hall 2003'

5. lnstructor Provided materials
6. Computer aPPlication Programs
7. Data storage device (flash drive)
8. Electronic parts and proto boards
9. Three-ring binder

10. Graph PaPer/school suPPlies

lnstructional Materials
None

Student Learning Outcomes

1. ÊL126 SLOl - Design, construct, and test standard digital logic circuits for proper operating

parameters.
2. ÊL126SLO2 - Correcfly measure and interpret digital logic circuit measurements using standard testing

instruments and correci malfunctions using troubleshooting methodology

3. EL126 SLO3 - Demonstrate knowledgaóf"technology appäcable to the field of digital systems, and

showaproficiencyinappropriatesoftwareusedindigitaldesign'

httns://hancockcollese.curricunet.comlReport/course/GetReportl26l6?teportld=105
6122120r8
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Distance Learning

This course is not Distance Learning.

Page 6 of6

Generated on: 612212018 9:53:45 AM
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Board APProval: 05/1 6/2006
PCA Established:

DL Conversion:
Date Reviewed:

Gatalog Year: None

Allan Hancock College
Gourse Outline

D¡scpl¡ne Placement: Electronics and

Department: I ndustrial Technology

Prefix and Number: EL 128

Catalog Gourse Title: lntroduction to Renewable Energy

Banner Course Title: lntro to Renewable Energy

Units and Hours

Hours PerWeek
(Based on l6 Weeks)

Total Hours Per Term
(Based on 16-18 WeekÐ

TotalUnits

Lecture 2.000 32.0 - 36.0 2.0

Lab 3.000 48.0 - 54.0 1.0

TotalHours 5.0 80.0 - 90.0 3.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade or Pass/No Pass

Requisites

Prerequisite
CEL l04lntroduction to Robotics and Mechatronics

or

Prerequisite
EL 10¿ lntroduction to Robotics and Mechatronics

or

Prerequisite
E-l lO4lntroduction to Robotics and Mechatronics

Entrance Skills

Upon entering this course' the student should be able to:

CEL 104 - lntroduction to Robotics and Mechatronics

. explain the concept and characteristics of a signal source'

httns://hancockcollese.curricunet.com/ReporlCourse/GetReporll lTTineportId=105 612212018



Course Outline: Allan Hancock Colleee Page2 of7

" select and configure proper circuits to achieve desired interfacing requirements between a signal source
and a downstream device such as a microcontroller or data acqu-isitión system.' explain the practical limitations of operational amplifiers and estimate the effects of these limitations on
output voltage and current of the op-amp.

' design and analyze the performance of RC low-pass and high-pass filter circuits.' explain the basic operation of bipolar and MOS field-effect tiansistors and design with them to activate
solenoids, relays, motors, etc. from signal sources.

" explain the inpuVoutput characteristics of digital logic devices and design a logic circuit that
accomplishes a given task.

" explain the underlying operational principles of servo motors.
' determine the torque and speed requirements for a given motion control application considering system

inertia, external forces or torques, and motion profile! and select an appropriate motor.
" explain the basic structure of the BASIC Stamp2 and 68HC1 1 microcontrollers.
' write PBASIC' Assembly, and C language programs to successfully perform digital input and output

functions from a microcontroller port.
" explain the common analog-to-digital-conversion (A/D) methods.
' develop a program to successfully perform A"/D conversion using the BASIc stamp2 and 6gHC11

microcontrollers.. explain the digital-to-analog (DAC) conversion process.
" write programs to successfully ínterface analog and digital devices, such as sensors and actuators, to thr

BASIC Stamp2 and 68HCi 1 microcontrollers.
" function effectively, as a team member, in carrying out laboratory assignments and open-ended project.' document, in written form, laboratory experimentJand projects ótearty anO completely.

EL 104 - lntroduction to Robotics and Mechatronics

' explain the concept and characteristics of a signal source.
' select and configure proper circuits to achieve desired interfacing requirements between a signal source

and a downstream device such as a microcontroller or data acqu-isitión system.
" explain the practical limitations of operational amplifiers and estimate the effects of these limitations on

output voltage and current of the op-amp.
" design and analyze the performance of RC low-pass and high-pass filter circuits.' explain the basic operation of bipolar and MOS field-effect tiansistors and design with them to activate

solenoids, relays, motors, etc. from signal sources.
" explain the inpuVoutput characteristícs of digital logic devices and design a logic circuit that

accomplishes a given task.. explain the underlying operational principles of servo motors.
" determine the torque and speed requirements for a given motion control application considering system

inertia, external forces or torques, and motion profile! and select an appropriate motor.' explain the basic structure of the BASIC Stamp2 and 68HC1 1 microcontrollers.
' write PBASIC, Assembly, and C language programs to successfully perform digital input and output

functions from a microcontroller port.
" explain the common analog-to-digital-conversion (A/D) methods.
' develop a program to successfully perform A,/D conversion using the BASIC Stamp2 and 6gHC11

microcontrollers.. explain the digital{o-analog (DAC) conversion process.
" lrrite programs to successfully interface analog and digital devices, such as sensors and actuators, to thr

BASIC Stamp2 and 68HC11 microcontrollers.
' function effectively, as a team member, in carrying out laboratory assignments and open-ended project.' document, in written form, laboratory experimentJand projects óteartyãnO completely.

ET 104 - lntroduction to Robotics and Mechatronics

" explain the concept and characteristics of a signal source.
" select and configure proper circuits to achieve desired interfacing requirements between a signal source

and a downstream device such as a microcontroller or data acqu-isitión system.
' explain the practical limitations of operational amplifiers and estimate the effects of these limitations on

output voltage and current of the op-amp.
' design and analyze the performance of RC low-pass and high-pass filter circuits.

https:llhancockcollege.cumicunet.com/Report/Course/GetReport/1 177?repoftId:105 6/22/20t8
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Course Outline: Allan Hancock College

" exprain the basic operation_of biporar and MOs fierd-effect transistors and design with them to activate

soienoios"räiaîã'ïóto¡'' :l"ilfffJ:i?.ì;ìi:iïtic devices and desisn a rosic circuit that

' å*pf"in the inpuUoutput character

acbomplishes a given taSK' 
,l orinciples of servo motors' " rtion considering system

" exprain.thå'""-.'i"îivi"s "q"'3fi1'"Iîî'cj$ärit::ii,T"o,ì"Àä,on contror "?lli::
' deïermine the torque and sPeeo t

i n e rti a, extern a r ro rce s or t"lg 
i"^" 

ä;i ;;i'n tl"ll"; "1fili*' 3å |Sli':Ëff 
moto r

"explaintnätåîiå.tiucture-ofthe'eÀsrcStamp2""o.9u;";;J,äilrivp"'to'mdigitalinputandoutput
' write penél0' Assembly' and C language programs to :

. Sfilili"S;#:'ï:H?5j.üå*onu*,io1g,?)S"Ji:î"î the BAsrc stamp2 and GBHC11

" develoP a program to successtult-y perform AJD convers

thtur:rt#l* ::'i#åîl''#:::nîËr:ïî:ï 
: ::ä'""-,,; and .pen.ended pr'jec'i" write Pro

BAs r c siillÍ,:ll: ;: 1 i" 
".' 

;ñbe r, i n ca rry i n s oul !11?j:|] Ï å"'ìJ";Ëà' p r ãt" tv
" function effectivelY' as a teamx

" document, in written to,|.n, r"oo,i=täñ;äm"îtjand projects clearly ancl cof

Entrance Skills Other (LegacY)

1. exprain the appucation "i î*l^Îji"""#"t:""1i:Ï'?'i'iilii'ålîî3i3}* 
and sorve erectronic circuits;

" 
ã*'ót"tt in wiiting the relaüonsntp

2.describeinwritingthe"gÏ,:î1iÎ",operation,andpurposeofresistors,potentiometers,switches'
fuses' capaäioi=i iñJu"tors and batteries'

3. identify the average, ert¡clif, peak and peak-to-peak values of AC waveforms; predict the frequency

- 
ãna páriod of AC waveforms' .. ---L^,^ ¡iâñnôse and correct malfunctions in

4. identify defects in Dc and Ac circuits; interpret circuit parameters' diagnose ar

, ,Jïï""i: circuits usins standard ensineeris practices; deverop sraphs indicatins relationships

-- 
of eléctronic Parameters'

6.evaluatetheoperationandcircuitparametersofallexperimentalcircuits.

interface electromechanical systems to microcontrollers'

usecommonlyusedelectronictestand.measurementinstrumentationanddevelopAssemblyand
PBASIc computer '"d;ä¿'où;;s 

for automation control'

::ï:i:ï::::,,n*::?rs.ïff:ïï¡åi:3;:r,:?:ïi::H'åirËi:Ërr!i!iil;iîå1il"il"åi5
mechanicar, "no "n"'nååiå;ñ;;ihä 

ù":::::ît:",J1å',i;lli;:üäiÑño are enrorred in or have

::::','J:'å';:;,i:i"J#i;

Course Gontent

Lecture

1. Solar Thermal EnergY

t.ttnq.//hancockcollege.çurricunet.com/ReporlCourse/GetReportli'177?rcportld=105

6122120t8
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2. Solar photovoltaics

3. Wind Energy

4. Hydroelectricity

5. GeothermalEnergy

6. Bioenergy

7. lntegration and Control

Page 4 of 7

Course Objectives

1.

2.
3.
4.
5.
6.
7.
8.
L

4^tv-
11.

12.

desigrì programmable- clar.Se¡ systems for rechargeable batteries.j:::jlb: the operation or pñoiovä-nä;Jr.'"
.1i._,,91,f 

o*"r generation systems usin!-sJiar cerrs.

åi.'::'i':,iî"ii;iTiå:ïï[ïfiifftXejoñii"s to maximize power output orenergy system.
uvùrgn power generation systems using wind_driven AC alternators.determine the generarion oi*'r"e-fñä.äîå*",. using ootn-ó;r,i;;.wy" configurations.convert AC into Dc using t'"" Èã"iã rã^Jãiilo¡n"",ion, harf_wave and rur_wave.design, build and progr"ñ.t, halr- il ñiffi;; rectirication systems.compare sinsle-phase :11t"*h"ö ö;;r s*e_ration 

":no-ãpõii""tions to rear-worrd devices.
i:ri:nåffiiJ#gam 

microcontrollertvtËträ cotect, rog, proiäJanaryze dara rrom enersyprogram microcontroter systems for contror of energy generation sources.

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Other Assignments
cooperative rearnino sfoup projects; presentalions; s.hort papers; research; and the foilowíng:l;5rì3lii,t"îgç "oäi't"o 

t'i"t ånäln5i,.i,-"iåi'''"noortr; 
",i"ì,IãiJ."ïpr" probrems and work end or2' Use computer aporication-s to expand upon circuit anarysis and comprehension.

i' f,lt=::'trffi :.* :lîä?:ï;:":;;=, to suppôi t"pr", .iJo ¡"0 in rh is cou rse
5' Desisn projects ássigned .t'"..ing ;öË,iåîili :il""jlîff:#""i1an¿ 'erate'aiópiãJ.
Sample writing assignment:

;"t[iii#i"JJ:i,3!X:tm' explain the operation or the phorovortaic reaction ror rhe charsins or

https://hancockcollege'curricunet.com/Report/course/GetR 
eport/1777?reportrrc=105

6/22/20t8



I

I

l

I

Course Outline: Allan Hancock College Page 5 of7

Methods of Evaluation

1. Comprehensive written exams for each major study area include problem solving techniques, word type

problems, & will be graded for accuracy & techniques used for problem solutions'

2. End of chapter problems are assigned as homework & graded for accuracy.

3. lndividual & group design projects, presentations, short papers are assigned &

graded for quaf'lty oi research, styte a tect'rniques applied & presented, & proper engineering practices'

4. Comprehensive final exam graded for accuracy & applied techniques.
5. Laboratory repofts consistin-g of: text study information, mathematical evaluations of each experimental

circuit studied; component diagnams for eacñ circuit; design problem solutions; procedures & data collection;

end of experiment questions & conclusions are graded for accuracy & content.

Sample essay question:
neaá tfre expianation of how the following programmable battery charger program works, & discuss how &

why the timer takes 64 seconds to complete its operation & reset.
Exp_1_Charge:
lF (doneCharging - True) THEN GOTO Exp-1-End
HIGH ChargeBatt
LOW DrainBatt
TOGGLE ChargeLed
LOW DrainLED
LOW ReplayLED
The first ì¡né of code checks the doneCharging flag. lt it's True, the program simply exits. Otherwise, a HIGH

ChargeBatt activates Charge transistor c¡rcu¡t, wn¡cn allows current to begin flowing into the batteries (refer

to figi. Z-S¡. Correspondingìy, the LOW DrainBatt deactivates the Discharge transistor circuit, disabling the

batteries to drain or dischãrge. The TOGGLE instruction causes the green charge LED to flash each time

through this part of the subróutine. Finally, the last two instructions deactivate the other two LEDS' Now to

the next group of instructions.
a2dMuxld = a2dMuxld3
GOSUB A2D
ç¡3 = (255-a2dResult)
avgCurrent = aveCurrent+ch3

a2dMuxlD = a2dMuxld2
GOSUB A2D
ch2 = a2dResult
avgVolts = avgvolts+ch2

lF (ch2>BattFullChg) AND (dataPtr<10) THEN
doneOhargingin = True
HIGH ChargeLed
LOW ChargeBatt
ENDIF
counter=counter-1
lF counter <> 0 THEN ExP-1-END
The first two instructions éet ttre A/D Converter channel to ch3 & then take a voltage sample' While still a

voltage sample, this is actually a measure of BCl, the battery charge current, based on the voltage drop

acroJs the 1'0 ? resistor connècted to Vdd. The voltage drop across this resistor is the difference between

Vdd, which is 5.00 volts (or 255 as it would be measured by the A/D converter) minus the sampled voltage

(a2dResult). The third instruction computes this result & sets Ch3 equal to it. The StampPlot macro further

àO¡usts this voltage reading to the equivalent current value. Finally, the fourth instruction adds the value of

CfrS to the avgQwrent. Reóall that avgCurrent and avgVolts, coming up next, were both initialized to zero in

the Exp_1_lniI subroutine, so we're starting off our averaging cycle with a clean slate' The next four

¡nstruitiõnã sample the battery voltage directly & store the result to avgVolts, with A/D channel ch2

displayed as BV, or battery voltage, on StampPlot.
foùowing this, the lF statement iõ placed here to protect from overcharging the batteries by comparing the

current Uãttery voltage to the value of BattFullCh (CON 150 or 3:00 volts). However, this event must occur

early in the charging cycle when dataPtr is less than 10. Said another way, this event must occur within the

first 256 seconds of thä charge cycle. You'll see what we mean shorlly. And setting codePtr=2 will cause the

BRANCH instruction to jump to tñe Exp-1-Drain subroutine the next time through. The following instruction

decrements the averaging counter (countéi), which was initialized to zero in Exp-1-lnit. lf this is the first

hnns://hancockcollese-curricunet.com/Renort/Course/GetReþortll177?teportId:105 6/2212018
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time through this subroutine from power on or reset, the counter value will be 255, since decrementing a
byte set to zero causes the value to "roll over" to 255. Therefore, it will take another 255 decrements until the
counter value is again zero. And this will take just over 64 seconds.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Chiras The Homeowner's Guide to Renewable Energy 2006 -

Other Texts

1. Software Tools (supplied by instructor and textbook bundle)
2. Microcontroller Development System (supplied by instructor)
3. Scientific Calculator
4. Graph paper and normal school supplies
5. lnstructor handouts
6. Data Storage Device (Thumb Drive)
7. B. Sorensen. Renewable Energy. 3rd ed. Academic Press.2004
8. G. Masters. Renewable and Efficient Electric Power Systems. Wiley-IEEE

Press. 2004

lnstructional Materials
None

Student Learning Outcomes

1. 8L128 SLOI - Demonstrate an understanding of fundamental alternative energy concepts that pertain
to the generation of electricity.

2. 8L128 SLO2 - Apply basic mathematical, scientific, electronic, and engineering concepts to design and
fabricate alternative energy systems.

3. 8L128 SLO3 - Demonstrate knowledge of technology applicable to the field alternative energy systems,
and show a proficiency in appropriate software used in system design.

Distance Learning

Delivery Methods

. lnternet

lnstructor lnitiated Contact Hours Per Week: 3.000

Gontact Types

1. Chat room
2. Discussion Board
3. Email Communcation (group and/or individual communications)
4. Telephone Contacts
5. Orientation Sessions
6. Group Meetings
7. Review Session
8. Labs
9. Testing

Adjustments to Assignments
see initial proposal

https:/lhancockcollege.curricunet.com/Report/Course/GetReport/1 177?reportId:105 6122/2018



Course Outline: Allan Hancock College PageT of 7

Adjustments to Evaluation Tools
see initial Proposal

Strategies to Make Gourse Accessible to Disabled Students

yes

lnform Students
Cl"attoorn meetings, orientation, and online announcements'

Additional Gomments
None

Generated oil 612212018 9:54:23 AM
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Allan Hancock College
Gourse Outline

Department: I ndustrial Technology

Prefix and Number: EL 131

Catalog Gourse Title: Programmable Logic Controllers and Controll Design

Banner Gourse Title: PLCs/lndustrial Control Design

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on 16-18 Weeks)

Total Units

Lecture 2.000 32.0 - 36.0 2.0

Lab 3.000 48.0 - 54.0 1.0

Total Hours 5.0 80.0 - 90.0 3.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
ÊL 125 Digital Devices and Circuits

Entrance Skills

Upon entering this course, the student should be able to:

EL 125 - Digital Devices and Circuits

" model digital circuits using Boolean algebra.

' derive an equivalent logic circuit from a Boolean expression.
. design and analyze counters, registers, and dividers using bi-stable devices.
. properly interface logic families that have different operational parameters.
. design ìogic systems for a stated problem using standard engineering practices.

" analyze logic systems to determine their operating parameters.

r"t+nc.ll1^qnonnl¿nnl leoe c.rrrricrnef com/Renort/Course/GetReoortl25&3?reportld:105 612212018
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Gatalog Description

A study of the purpose and operating features of a programmable logic controller (PLC). Topics include PLC
terminology, architecture, inpuVoutput modules, memory, commands for internal relays, on/off timers, up/down
counters, use of subroutines, program control, and math instructions. Relay schematics, ladder logic
diagrams, and programming of logic controllers are emphasized. Sensing devices and time-driven process
sequences will be studied and integrated into control systems. This course is not open to students who are
enrolled in or have received credit for CEL 131 or ET 131 .

Course Gontent

Lecture

1. PLC Principles of Operation
2. PLC Hardware Components
3. Review of Number Systems, Codes, and Fundamentals of Logic
4. PLC Programming, RSLogic Familiarization
5. PLC Wiring Diagrams and Ladder Logic Programs
6. Programming Timers and Counters
7. Program Control lnstructions
8. Math, Sequencer, and Shift Register lnstructions
9. PLC lnstallation Practices, Editing and Troubleshooting

10. Process Control and Data Acquisition Systems
11. Computer-Controlled Machines and Process
12. Projects: Traffic Light Control Scenario, Elevator Control Scenario, Amusement Ride Scenario, and

Power Management System Scenario

Course Objectives

At the end of the course. the student will be able to:

1. deflne what a PLC is and list its advantages over relay systems.
2. identify the main parts of a PLC and describe their function.
3. outline the basic sequence of operation for a PLC.
4. describe the basic circuitry and applications for discrete and analog l/O and CPU specifications.
5. explain l/O addressing.
6. explain the BCD, Gray, and ASCII code systems, and perform math operations with binary numbers.
7. construct circuits from Boolean expressions and derive Boolean equations from given logic circuits.
8. convert relay ladder schematics to ladder logic programs.
9. develop elementary programs based on logic gate functions.

10. program instructions that perform logical operations.
11. explain the operation of sensors commonly found in PLC installations.
12. explain the operation of output control devices commonly found in PLC installations.
13. compare sequential and combination control processes.
14. write PLC programs directly from a narrative description.
15. describe the operation of pneumatic on-delay and off-delay timers.
16. convert fundamental timer relay schematic diagrams to PLC ladder logic programs.
17. analyze and interpret typical PLC timer ladder logic programs.
18. list and describe the functions of PLC counter instructions.
19. describe the operation principle of a transitional, or one-shot, contact.
20. apply the PLC counter function and associated circuitry to control systems.
21. state the purpose of program control instructions.
22. explain the functions of subroutines.
23. describe safety considerations built into PLCs and programmed into a PLC installation.
24. explain how the temporary end instruction can be used to troubleshoot a program.
25. describe the basic operation of a closed-loop control system.

https://trancockcollege.cufficunet.com/Report/Course/GetReporl2583?reportld:105 6/22/20t8
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interpret data transfer and data compare instructions as they apply to a PLC program.

apply combinations of PLC arithmetic functions to processes.
compare the operation of an event-driven and a time-driven sequencer'
interpret and develop programs that use shift registers.
list and describe specific PLC troubleshooting procedures.
identify and describe the functions of bleeder resistors in PLCs.
compare individual, centralized, and distributive control systems.
outline the function of the different parts of a data acquisition system.

Page 3 of4

26.
27.
28.
29.
30.
31.
32.
33.

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Outside Assignments
Cooperative learning group projects; presentations; short papers; research; and the following:
1. readings from adopted text, CAI software, and instructor handouts; evaluate sample problems,

work end of chapter problems and lab exercises.
2. use computer applications to expand upon circuit analysis and comprehension.
3. use the lnternet, as an information resource, to supporl topics studied in this course.
4. online practice quizzes and take-home exams covering assigned and related topics.
5. design projects assigned stressing application of learned concepts and theories.

. Sample Assignment(s)
Prepare a users and maintenance pamphlet that explains the operation and the logic you designed
for one of the four-class projects: Traffic Light Scenario, Elevator Control Scenario, Amusement Ride

Scenario, or the Power Management System Scenario.

Methods of Evaluation

. Exams/Tests. Projects. Group Projects

. Home Work

. Lab Activities

. Other
1. Comprehensive written examinations for each major study area. Exams will include problem

solving techniques and word type problems. The exams will be graded for accuracy and techniques
used for problem solutions.
2. End of chapter problems are assigned as homework and graded for accuracy.
3. lndividual and group design projects, presentations, and short papers are assigned and graded for
quality of research, style and techniques applied and presented, and for proper engineering practices'

4. Comprehensive final exam. Exam graded for accuracy and applied techniques.
5. Laboratory reports are graded for accuracy and content. Reports consist of:
a. text study information.
b. mathematical evaluations of each experimental circuit studied.
c. component diagrams for each circuit.
d. design problem solutions.
e. procedures and data collection.
f. end of experiment questions and conclusions.

Sample essay questions:
1. Compare and contrast the operation of the final control element in on/off and proportional control
systems.

hffns://hancockcollese.crrrricunet-com/Renort/Course/GetReoort/25 83?reportld=105 6/22/2018
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2. Compare the ways a timer is addressed in the Allen-Bradley PLC-5 and SLC-500 controllers with
the methods usèd in a ControlLogix controller.

Adopted Texts and Other lnstructional Materials

Textbooks

1 . Petruzella Programmable Logic Controllers Edition: sth 2017
2. Petruzella Lab Manual for Programmable Logic Controllers, with Logixpro PLC Simulator Edition: Sth

2017
3. Petruzella Activities Manual for Programmable Logic Controllers Edition: ílh 2017

Other Texts

1. Software Tools (supplied by instructor and textbook bundle)
2. lnstructor handouts
3. NIDA. Homework CD 2. NIDA Corp. 2006.
4. J. Stenerson. Programming PLCs Using RockwellAutomation Controllers. Prentice Hall. 2004.
5. M. Rabiee. Programmable Logic Controllers Hardware and Programming. Goodheart-Vr/illcox. 2002.
6. J. Rehg. lndustrial Electronics. Prentice-Hall. 2006.

lnstructional Materials

1. Scientific calculator
2. Graph paper/ school supplies
3. Data storage device (flash drive)

Student Learning Outcomes

1. 8L131 SLOl - Demonstrate an understanding of fundamental programmable logic controller concepts
that pertains to the areas mechatronics.

2. EL131 SLO2 - Develop and implement software programs for programmable logic devices controlling
mechatronic systems.

3. EL131 SLO3 - Design and construct programmable logic controller circuits using mathematical models.

Distance Learning

This course is not Distance Learning.

Generated on:.612212018 9:54:51 AM
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Student Learning Outcomes

1. 8L162 SLOl - Demonstration basic safety procedures.
2. EL162 SLO2 - Demonstrate the understanding of basic concepts and procedures for hydraulics and

pneumatics.
3. EL162 SLO3 - Design basic fluid power systems using standard engineering practices.

Distance Learning

This course is not Distance Learning.

Generated on: 612212018 9:57:28 AM
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1. Describe Pascal's Law as it relates to fluid power.
2. Explain why gases are used for some fluid systems and liquids are used in others.

Methods of Evaluation

. Exams/Tests. Papers. Projects. Group Projects. Class Participation. Home Work. Glass Performance. Other
Class Performance
1. Comprehensive written examinations for each major study area. Exams will include problem
solving techniques and word type problems. The exams will be graded for accuracy and techniques
used for problem solutions.
2. End of chapter problems are assigned as homework and graded for accuracy.
3. lndividual and group design projects, presentations, and short papers are assigned and graded for
quality of research, style and techniques applied and presented, and for proper engineering practices.
4. Comprehensive final exam. Exam graded for accuracy and applied techniques.
5. Reports are graded for accuracy and content. Reports consist of:
a. text study information.
b. mathematical evaluations of each experimental circuit studied.
c. component diagrams for each circuit.
d. design problem solutions.

Sample essay questions:
1. Discuss the pros and cons of hydraulics and pneumatics.
2. Explain why gases are used for some fluid systems and liquids are used in others.

Adopted Texts and Other lnstructional Materials

Textbooks

1. NIDA Corporation Hydraulic and Pneumatic Systems 2012
2. Esposito, A. Fluid Power with Applications Edition: 7th 2013

Other Texts

1. Course's Canvas website for tutorials and supplements
2. NIDA Corporation Homework Disk 2
3. Software Tools (supplied by instructor and textbook bundle)
4, lnstructor handouts
5, J. Johnson. lntroduction to Fluid Power. Thomson.
6. D. Norvelle. Fluid Power Technology. Thomson.

!nstructional Materials

1. Graph paper / school supplies
2. Dala storage device (USB)
3. Scientific calculator

hffns://hancockcolleoe crrrricnnef cnrn/Rennrf/Cnrrrce/llefPennrt/?ÁO5?rennrfld:l O5 Ân1 n01 9,



Course Outline: Allan Hancock College Page I of4

Board Approval: 0511612006
PCA Established: 05/1 6/2006

DL Conversion:
Date Reviewed: Fall 20'l 7
Catalog Y ear: 201 812019
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Discpline Placement: Electronics -1

Department: I ndustrial Technology

Prefix and Number: EL 133

Gatalog Gourse Title: Mechatronic Systems 1

Banner Course Title: Mechatronic Systems 1

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on 16-18 Weeks)

Total Units

Lecture 2.000 32.0 - 36.0 2.0

Lab 3.000 48.0 - 54.0 1.0

TotalHours 5.0 80.0 - 90.0 3.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
CEL l04lntroduction to Robotics and Mechatronics
or EL 104 or ET 104

Entrance Skills

Upon entering this course, the student should be able to:

CEL 104 - lntroduction to Robotics and Mechatronics

. explain the concept and characteristics of a signal source.
" select and configure proper circuits to achieve desired interfacing requirements between a signal source

and a downstream device such as a microcontroller or data acquisition system.
" explain the practical limitations of operational amplifiers and estimate the effects of these limitations on

output voltage and current of the op-amp.
" design and analyze the performance of RC low-pass and high-pass filter circuits.

" explain the basic operation of bipolar and MOS field-effect transistors and design with them to activate
solenoids, relays, motors, etc. from signal sources.
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. explain the inpuUoutput characteristics of digital logic devices and design a logic circuit thal
accomplishes a given task.. explain the underlying operational principles of servo motors.. determine the torque and speed requirements for a given motion control application considering system
inertia, external forces or torques, and motion profiles and select an appropriate motor.

" explain the basic structure of the BASIC Stamp2 and 68HC11 microcontrollers.
. write PBASIC, Assembly, and C language programs to successfully perform digital input and output

functions from a microcontroller port.

" explain the common analog-to-digital-conversion (A/D) methods.
" develop a program to successfully perform A,/D conversion using the BASIC Stamp2 and 68HC11

microcontrollers.
" explain the digital{o-analog (DAC) conversion process.

" write programs to successfully interface analog and digital devices, such as sensors and actuators, to thr
BASIC Stamp2 and 68HC11 microcontrollers.. function effectively, as a team member, in carrying out laboratory assignments and open-ended project.

" document, in written form, laboratory experiments and projects clearly and completely.

Catalog Description

This is a hands-on mechatronic systems course that focuses on the electromechanical concepts (mechanics,
electronic, and programming) of automated systems. Emphasis is placed on how industrial grade sensors and
transducers function and upon how they are interfaced into control systems. Study topics include: transducers
and sensors for light, heat, motion, pressure, and position control; switching devices; input and output signal
conditioning; continuous, closed-loop, and proportional integralderivative process control; and safety. This
course is not open to students who have received credit for, or are enrolled in ET 133 or CEL 133.

Gourse Content

Lecture

1. Discrete control input and output devices
2. lntroduction to Solid-State Devices in lndustrialApplications, OperationalAmplifiers, and Linear lCs
3. SCR, TRlACs, and other Thyristors
4. Discrete Automation Sensors and Devices including Vision Systems
5. Analog Process Control Devices and Sensors: Heat, Pressure, Flow, Level, and Position
6. Control of Continuous Processes
7. Dala Communication between lntelligent Machines
L Safety

Course Objectives

At the end of the course. the student will be able to:

f . identifo, describe, and make an application selection for mechanically activated limit switches and
process switches.

2. identify, describe, and make an application selection for the following control output devices: solenoids,
commercial relays, industrial control and time delay relays, contactors, process solenoid valves,
pneumatic direction control valves, heaters, and pilot lamps.

3. describe the operation of the low-pass, high-pass, bandpass, and band-elimination active filters.
4. describe the structure and operation of SCRs, tracs, and other members of the thyristor family.
5. select the appropriate noncontact sensor given the parameters for a sensing application and integrate

the sensor using good design practices.
6. match the output of a sensor to the input of the controller using current-sourcing and current-sinking

techniques.
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7. select the appropriate type of vision and illumination system given the parameters for a sensing
application.

8. analyze the characteristics of devices that convert electricity into light and light into electricity.
9. determine the range, linearity, and sensitivity of various thermal transducers.

10. analyze dynamic temperature transducer amplifiers.
11. identify the principles of motion and compass transducers.
12. compute linear and circular motion rates based on a system's mechanical and electrical parameters.
13. analyze the operation of optical-motion-to-frequency and motion-to-analog-DC-voltage transducer

circuits for RPM, velocity, acceleration, and deceleration.
14. identifu the principles of position-sensing circuits.
15. compute linear and rotary position based on electrical and mechanical circuit parameters.
16. develop a safety strategy, including risk assessment, risk elimination, and hazard minimization.
17. identify the principles of A/D and D/A conversion.
18. analyze the operation of PAM, PWM, PPM, modulation and demodulation circuits.
19. list the general closed-loop control modes and explain how each acts to correct the system error.

Methods of lnstruction

. Lab

. Lecture

Outside Asslgnments

. Outside Assignments
Cooperative learning group projects; presentations; short papers; research; and the following:
1. Readings from adopted text, CAI software, and instructor handouts; evaluate sample problems;
work end of chapter problems and lab exercises.
2. Use computer applications to expand upon circuit analysis and comprehension.
3. Use the lnternet, as an information resource, to support topics studied in this course.
4. Online practice quizzes and take-home exams covering assigned and related topics.
5. Design projects assigned stressing application of learned concepts and theories.. Sample Assignment(s)
Describe how current-sourcing and current-sinking outputs operate. Why is current sinking associated
with NPN transistors and current sourcing with PNP?

Methods of Evaluation

. Exams/Tests. Quizzes. Projects. Home Work. Lab Activities. Other
1. Comprehensive written examinations for each major study area. Exams will include problem
solving techniques and word type problems. The exams will be graded for accuracy and techniques
used for problem solutions.

2. End of chapter problems are assigned as homework and graded for accuracy.

3. lndividual and group design projects, presentations, and short papers are assigned and graded for
quality of research, style and techniques applied and presented, and for proper engineering practices.

4. Comprehensive final exam. Exam graded for accuracy and applied techniques.

5. Laboratory reports are graded for accuracy and content. Reports consist of:
a. Text and CAI study information
b. Mathematical evaluations of each experimental circuit studied
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c. Component diagrams for each circuit
d. Design problem solutions
e. Procedures and data collection
f. End of experiment questions and conclusions

Sample Essay Question:
How can you compare the frequency response specification given for inductive sensors with the rise-
and fall-time specification given for photoelectric sensors?

Adopted Texts and Other Instructional Materials

Textbooks

1. NIDA Corporation Model 1405 Transducers, CAI software 2015
2. Miller, M lndustrial Electricity & Motor Control2013

Other Texts

1. Anderson, G. PLC Programming Using RS500: Basic Concepts of Ladder Logic Programming, Vol. I,
2015.

2. Microcontroller Development Boards and Lab Components (supplied by instructor)
3. lnstructor handouts
4. Lindsay, \y'Vhat's a Microcontroller?,2012, Parallax (available online)
5. Lindsay, Robotics with the Boe-Bot, 2012, Parallax (available online)
6. W. Kleitz, Digital Electronics with VHDL, 2011, Prentice Hall
7. M. Gilliland, The MicrocontrollerApplication Cookbook,2000, Woodglen Press
8. NIDA Corporation Homework Disc 2 Software Tools (supplied by instructor and textbook bundle)

lnstructional Materials

1. Data storage device (USB)
2. Scientificcalculator

Student Learning Outcomes

1. EL133 SLOI - Apply basic mathematical, scientific, electronic, and engineering concepts to evaluate
sensing and transducer devices used in mechatronic systems.

2. 8L133 SLO2 - Select the appropriate type of transmission medium, sensing and transducer elements in
the design of mechatronic systems.

3. EL133 SLO3 - ldentiñ7 the principles of basic mechatronic concepts.

Distance Learning

This course is not Distance Learning.
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Board Approval: 03117 I 1992
PGA Established:

DL Conversion:
Date Reviewed: Spring 2017
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Allan Hancock College
Gourse Outline

Discpline Placement: Electronics -1

Department: I ndustrial Technology

Prefix and Number: EL 135

Gatalog Gourse Title: Electronic Measurement and lnstrumentation

Banner Gourse Title: El Measurement & lnstrumentati

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on 16-18 Weeks)

Total Units

Lecture 3.000 48.0 - 54.0 3.0
Lab 0.000 0.0 - 0.0 0.0

TotalHours 3.0 48.0 - 54.0 3.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
EL 122 Electronic Devices and Circuits
and

Prerequisite
EL 123 Electronic Devices and Circuits Laboratory
and

Prerequisite
EL 125 Digital Devices and Circuits
and

Prerequisite
EL 126 Digital Devices and Circuits Lab

Advisories
EL 136 Electronics Measurement and lnstrumentation Laboratory

https://lrancockcollege.curuicunet.com/Report/Course/GetRepofi/261l ?reportld:105 6/2212018
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Entrance Skills

Upon entering this course, the student should be able to:

EL 122 - Electronic Devices and Circuits

" describe the electrical characteristics of semiconductor materials.

" explain in writing how semiconductor devices operate.. differentiate the schematic symbols that are used to represent a wide variety of semiconductor devices.
. interpret device specifications using manufacturer's data sheets.
" analyze transistor amplifier circuits, describe their operation and list the characteristics for each.
. identify and explain the operation of power supply rectifiers, filters, and regulation circuits.
. evaluate the effects of negative and positive feedback on integrated circuits.
. analyze the basic operation of common linear integrated circuit systems

EL 123 - Electronic Devices and Circuits Laboratory

. determine component types and lead or pin indentifications.

" interpret semiconductor manufactures data sheets and characteristics curves.
. operate semiconductor testers and curve tracers.
" design properly biased transistor or linear amplifier circuits.

" construct a circuit and collect the necessary measurements required to determine voltage, current and
power gains, input and output impedances, and frequency response.

. design and construct linear integrated circuits.

8L125 - Digital Devices and Circuits

" model digital circuits using Boolean algebra.. derive an equivalent logic circuit from a Boolean expression.
. design and analyze counters, registers, and dividers using bi-stable devices.
. properly interface logic families that have different operational parameters.

" design logic systems for a stated problem using standard engineering practices.

" analyze logic systems to determine their operating parameters.

EL 126 - Digital Devices and Circuits Lab

" construct a logic circuit from a schematic diagram using digital logic integrated circuits.
. test and analyze constructed logic circuits for proper operating parameters.

" use modern testing instruments to gather information necessary in defect analysis of logic circuits.
. design logic circuits and networks to solve assigned projects using standard engineering practices.

EL 136 - Electronics Measurement and lnstrumentation Laboratory

" operate the most commonly used electronic instruments.
. calibrate instruments and evaluate both passive and active devices and circuits with laboratory grade

instruments.
" trace the circuits of test equipment and signal trace the instrument with an oscilloscope.
o make complex instrumentation measurements using electronic instruments, mathematical and

mechanical skills.
" make alterations in testing instruments to meet special calibration requirements.
" operate an ATE station.
" make response curues of electronic instruments to industrial standards.

https://hancockcollege.curricunet.com/Report/Course/GetReport/26 1 I ?reportld:1 05 6/22/2018
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Catalog Description

Designed to familiarize students with operating principles and characteristics of basic electronic testing
equipment as well as advanced specialized measuring instruments. Methods of operation and calibration of
these devices are covered including an overview of Automated Test Equipment (ATE) systems.

Course Content

Lecture

1. Passive Multimeters

2. Active Multimeters

3. Analog and Digital Oscilloscopes

4. SignalGenerators

5. Special Measuring lnstruments

6. Measurement Systems (ATE)

Course Objectives

At the end of the course. the student will be able to:

1. analyze the operating principles and applications of the commonly used electronic instruments such as
multimeters, signal generators, oscilloscopes, electronic bridges, and frequency measuring
instruments.

2. calibrate instruments against standards.
3. read schematic diagrams of electronic test instruments and equipment.
4. mathematically calculate the values to make alterations in test instruments to meet special

requirements.
5. evaluate Automated Test Equipment (ATE) requirements for the performance of specific

measurements.

Methods of Instruction

. Lecture

Outside Assignments

. Outside Assignments
1. Readings from adopted text and instructor handouts on selected topics, evaluate sample problems
and work end of chapter problems.
2. Solutions of word problems stressing mathematical modeling and formulations.
3. Use computer applications software to expand circuit analysis formulations and concepts.
4. Design projects assigned stressing application of learned concepts and theories.

Sample problems:
1. A 1OuA meter movement has a resistance of 1500 ohms. What value of multiplier resistor is

l

I

1

I

I

I
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required to extend the range to 200 volts?
2. Draw a simple diagram of a dual slope ADC and explain the operation of each major section

. Outside Assignments
Home Work

Methods of Evaluation

. Exams/Tests. Projects. Home Work

. Other
1. Comprehensive written examinations for each major study area. Examinations are to include
problem solving techniques and word type problems. These examinations are graded for accuracy
and the techniques used in solving the problems.
2. Assigned homework problems will be graded for accuracy.
3. Design projects will be graded for techniques that were applied and for proper engineering
practices.
4. Quizzes and tests for assigned and related topics.
5. Comprehensive final examination will be graded for accuracy and applied techniques.

Sample essay question: Explain how you would measure the parameters of a non-electrolytic
capacitor using an impedance bridge. Be sure to list all the precautions which must be taken to
prevent false readings.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Groover, Mikell P. Fundamentals of Modern Manufacturing: Materials, Processes, and Sysferns Edition:
6th 2012

Other Texts

1. Operation and service manuals for each instrument studied.
2. Scientificcalculator.
3. Graph paper and normal school supplies.
4. Computer application programs.
5. USB Ffash Drives
6. Three ring binder.

Instructional Materials
None

Student Learning Outcomes

1. EL135 SLOI - Demonstrate an understanding of the fundamental concepts that pertain to
instrumentation and measurements.

2. 8L135 SLO2 - Apply basic mathematical, scientific, electronic, and engineering concepts for the
application and calibration of electronic testing instrumentation.

Distance Learning

This course is not Distance Learníng.

Generated on: 612212018 9:55:42 AM
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Board Approval: 021181197 5
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Catalog Year: None

Allan Hancock Gollege
Course Outline

Discpline Placement: Electronics

Department: I ndustrial Technology

Prefix and Number: EL 136

Catalog Gourse Title: Electronics Measurement and lnstrumentation Laboratory

Banner Gourse Title: El Measurement & lnstrumentati

Units and Hours

Hours per Week
lBased on 16 Weeks)

Total Hours per Term
(Based on l6-18 Weeks) Total Units

Lecture 0.000 0.0 - 0.0 0.0
Lab 6.000 96.0 - 108.0 2.0

Total Hours 6.0 96.0 - 108.0 2.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Gorequisite
EL 135 Electronic Measurement and lnstrumentation

Prerequisite
EL 122 Electronic Devices and Circuits
and

Prerequisite
EL 123 Electronic Devices and Circuits Laboratory
and

Prerequisite
EL 125 Digital Devices and Circuits
and

Prerequisite
EL 126 Digital Devices and Circuits Lab

https://hancockcollege.curricunet.com/ReporlCourse/GetReport/2612?reportld:105 6/22/2018
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Entrance Skills

Upon entering this course, the student should be able to:

EL 135 - Electronic Measurement and lnstrumentation

" analyze the operating principles and applications of the commonly used electronic instruments such as
multimeters, signal generators, oscilloscopes, electronic bridges, and frequency measuring instruments.. calibrate instruments against standards.. read schematic diagrams of electronic test instruments and equipment.

" mathematically calculate the values to make alterations in test instruments to meet special requirements
" evaluate Automated Test Equipment (ATE) requirements for the performance of specific measurements.

EL 122 - Electroníc Devices and Circuits

" describe the electrical characteristics of semiconductor materials.
" explain in writing how semiconductor devices operate.. differentiate the schematic symbols that are used to represent a wide variety of semiconductor devices.
" interpret device specifications using manufacturer's data sheets.
" analyze transistor amplifier circuits, describe their operation and list the characteristics for each.. identify and explain the operation of power supply rectifiers, filters, and regulation circuits.. evaluate the effects of negative and positive feedback on integrated circuits.
" analyze the basic operation of common linear integrated circuit systems

EL 123 - Electronic Devices and Circuits Laboratory

. determine component types and lead or pin indentifications.
" interpret semiconductor manufactures data sheets and characteristics curves.
" operate semiconductor testers and curve tracers.
" design properly biased transistor or linear amplifier circuits.. construct a circuit and collect the necessary measurements required to determine voltage, current and

power gains, input and output impedances, and frequency response.
" design and construct linear integrated circuits.

EL 125 - Digital Devices and Circuits

" model digital circuits using Boolean algebra.. derive an equivalent logic circuit from a Boolean expression.
" design and analyze counters, registers, and dividers using bi-stable devices.
" properly interface logic families that have different operational parameters.
" design logic systems for a stated problem using standard engineering practices.
. analyze logic systems to determine their operating parameters.

EL 126 - Digital Devices and Circuits Lab

" construct a logic circuit from a schematic diagram using digital logic integrated circuits.
" test and analyze constructed logic circuits for proper operating parameters.
. use modern testing instruments to gather information necessary in defect analysis of logic circuits.

" design logic circuits and networks to solve assigned projects using standard engineering practices.

Entrance Skills Other (Legacy)

The lab experience is the hands-on application of the theory taught in the concurrent class.

https://lrancockcollege.curricunet.com/Report/Course/GetRepoftl2íl2?repoftId: I 0 5 6/2212018
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Catalog Description

Provides hands-on laboratory experience for the study and construction of electronic testing instruments. The
student is introduced to many different types of testing equipment currently used by the electronics industry.

Course Content

Lecture

1. Errors in Experimental Data

2. Voltmeters and Multimeters

3, AC Voltmeters

4. Basic Reference Sources

5. A/D Converters

6. Bridges

7. Oscilloscopes

L Counter Circuits

9. Function Generators

10. Sweep Frequency Generators

11. Spectrum Analyzer

12. Automated Test Equipment (ATE)

Course Objectives

At the end of the course. the student will be able to:

1. operate the most commonly used electronic instruments.
2. calibrate instruments and evaluate both passive and active devices and circuits with laboratory grade

instruments.
3. trace the circuits of test equipment and signal trace the instrument with an oscilloscope.
4. make complex instrumentation measurements using electronic instruments, mathematical and

mechanical skills.
5. make alterations in testing instruments to meet special calibration requirements.
6. operate an ATE station.
7. make response curves of electronic instruments to industrial standards.

Methods of Instruction

. Lab

I ttups://hancockcollege.curricunet.com/ReporlCourse/GetReportl26l2?reportld=10 5 6/22/2018
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Outside Assignments

. Other Assignments
1. Study laboratory experiments, evaluate sample problems and circuits.
2. Participate in post-lab evaluation discussions.
3. Mathematically evaluate the operation of each experimental circuit.
4. Draw a component diagram for each experimental circuit.
5. Answer a series of questions designed so that students can express in writing the conclusions they
have developed from performing each experiment.
6. Study instructor handouts on selected topics.
7. Use computer application software for tutorial purposes and evaluation of circuit parameters.

Sample problems:
1. Design a function generator using an XR2206 that will satisfo the following specifications: A. Vout =
2 VRMS; Freq. range 20Hz-200KHz; B. Sine and triangle outputs
2. List the procedure for measuring the level of modulation of an AM signal using a Spectrum
Analyzer.

Methods of Evaluation

. Lab Activities. Other
1. Laboratory reports are graded for accuracy and content. Reports consist of: A. text study
information B. mathematical evaluations of each circuit studied in the experiment C. component
diagrams for each circuit D. design problem solutions E. procedures and data collection F. end of
experiment questions and conclusions
2. Mid term laboratory examination evaluating the students' abilities to correctly connect circuits,
make circuit measurements using standard test instruments, and interpret their data to determine
electrical concepts. A written examination is also given emphasizing circuit behavior, components,
and test instruments. These examinations are graded for accuracy and content.
3. A final laboratory examination evaluating the students' abilities to correctly connect circuits, make
circuit measurements using standard test instruments, and interpret their data to determine electrical
concepts. A written examination is also given emphasizing circuit behavior, components, and test
instruments. These examinations are graded for accuracy and content.

Sample essay question: Explain the major advantages and disadvantages of using an ATE system
for testing electronic circuits.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Timmerhaus Electronic Propeñies, lnstrumentation, & Measurements Edition: 1st2014

Other Texts

1. Operation and service manuals for each instrument used in the laboratory.
2. Graph paper and normal school supplies
3. lnstructor handouts
4. Computer application programs
5. Data storage device
6. Electronic parts and proto boards
7. Three ring binder
8. Heathkit. Electronic Test Equipment. (Book 1 and 2). Heath Company.

htlps:llhancockcollege.curricunet.com/Report/Course/GetReportl26l2?reportld:1 05 612212018
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Instructional Materials
None

Student Learnin g Outcomes

1. EL136 SLOI - Operate and calibrate standard electronic test instruments.
2. EL136 SLO2 - Modify and document circuits in instruments to meet calibration requirements.
3. EL136 SLO3 - Understand how standard electronic test instrumentation systems make measurements.

Distance Learning

This course is not Distance Learning.

Generated on:612212018 9:56:01 AM
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Allan Hancock College
Course Outline

Discpline Placement: Electronics

Department: I ndustrial Technology

Prefix and Number: EL 139

Gatalog Gourse Title: Electrical Power, Motors, and Controls

Banner Course Title: Electrical Power. Motors & Con

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on l6-18 Weeks)

Total Units

Lecture 2,000 32.0 - 36.0 2.0
Lab 3.000 48.0 - 54.0 1.0

TotalHours 5.0 80.0 - 90.0 3.0

Number of Times Course may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
EL 122 Electronic Devices and Circuits
and

Prerequisite
EL 125 Digital Devices and Circuits

Entrance Skills

Upon entering this course, the student should be able to:

EL 122 - Electronic Devices and Circuits

. describe the electrical characteristics of semiconductor materials.. explain in writing how semiconductor devices operate.
" differentiate the schematic symbols that are used to represent a wide variety of semiconductor devices.
. interpret device specifications using manufacturer's data sheets.. analyze transistor amplifier circuits, describe their operation and list the characteristics for each.. identify and explain the operation of power supply rectifiers, filters, and regulation circuits.

https://lrancockcollege.curricunet.com/ReporlCourse/GetRepofi/2602?reportld:105 6/22/2018
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. evaluate the effects of negative and positive feedback on integrated circuits.
" analyze the basic operation of common linear integrated circuit systems

EL 125 - Digital Devices and Circuits

. model digital circuits using Boolean algebra.
" derive an equivalent logic circuit from a Boolean expression.. design and analyze counters, registers, and dividers using bi-stable devices.. properly interface logic families that have different operational parameters.

" design logic systems for a stated problem using standard engineering practices.
. analyze logic systems to determine their operating parameters.

Catalog Description

A study of electronics, signal communication and power technology that support efficient manufacturing
processes for various industries. Topics include motors, their drives and controls, power electronics, PLCs,
and communications networks used to monitor industrial processes. This course is not open to students who
are enrolled in or have received credit for CEL 139 or ET 139.

Gourse Content

Lecture

1. Fundamentals of Energy, the Power System, and Quality Considerations
2. Single and Three-Phase Power
3. Transformers, Magnet materials, and Circuits
4. lntroduction to DC Motors and Generators

a. Stepper Motors
b. DC Series Motors
c. Brushless DC Motors

5. lntroduction to AC Motors and Generators
a. Single Phase
b. Three Phase

6. Pulse Width Modulation and Amplification
7. Open Loop Motor Systems
8. Motion Detection
9. Closed Loop Motor Systems

10. Proportional, lntegral, and Derivative Control Systems
11. System maintenance and Troubleshooting
12. Building Electrical Systems

Course Objectives

At the end of the course. the student will be able to:

1. describe speed, torque, counter electromotive force, loads, power and efficiency in rotation machinery.
2. describe the operation of DC motors and generators.
3. measure signals in the control circuits for a DC motor/generator set.
4. troubleshoot a DC motor/generator set.
5. describe the operation and characteristics of stepper motors.
6. measure signal in the control circuits for stepper motors.
7. troubleshoot stepper motors.
8. describe AC motor theory of operation, and construction for single and three phase motors.

https://hancockcollege.curricunet.com/Report/Course/GetReport/2602?reportld:105 6/2212018
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9. describe the equivalent model of an induction motor transformer.
10. describe general AC generator theory, construction and characteristics.
11. describe the DC Series Field motor and its characteristics.
12. identify the principles of circular force and torque.
13. identiñ7 the loaded characteristics of a DC Series Field motor.
14. identiff the physical characteristics of a BLDC, brushless DC motor.
15. describe motor drive, position sensing, and other controller functions.
16. perform routine maintenance, operational, and performance tests on motors.
17. identify the principles of PWM, pulse wídth modulation.
18. describe the operation of PWM motor control.
19. describe the operation of a PVI/M Amplifier/Driver.
20. describe an open loop motor system.
21. examine block diagrams of open loop systems.
22. list the terminal characteristics of an armature-controlled motor.
23. measure circuit frequency and calculate RPM.
24. identiÍy the characteristics of motion transducers.
25. compute linear and rotary motion rates based on system mechanical and electrical parameters.
26. analyze motion to frequency for RPM and velocity determinations.
27. analyze motion to analog DC for RPM and velocity determinations.
28. describe a closed loop feedback controlled motor system.
29. measure the error and feedback signals in a closed loop DC motor system.
30. describe the basic process of troubleshooting motor control systems.
31. trace signal flow through a closed loop feedback system.
32. troubleshoot and fault isolate to the circuit level of a closed loop feedback system.
33. identify the principles of PlD, Proportional, lntegral, and Derivative control.
34. adjust the PID proportional gain.
35. adjust the PID integral reset control.
36. adjust the PID derivative rate control.

Page 3 of 4

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Outside Assignments
Cooperative learning group projects; presentations; shoft papers; research; and the following:
1. readings from adopted text and instructor handouts; evaluate sample problems and work end of
chapter problems.
2. use computer applications to expand upon circuit analysis and comprehension.
3. use the lnternet, as an information resource, to support topics studied in this course.
4. online practice quizzes and take-home exams covering assigned and related topics.
5. design projects assigned stressing application of learned concepts and theories.. Sample Assignment(s)
Sample writing assignments:
1. Explain how the direction of rotation of a three-phase induction motor can be reversed.
2. What are the advantages of wound-rotor induction motors?

Methods of Evaluation

. Exams/Tests

. Quizzes. Papers. Projects. Group Projects. Lab Activities

https://hancockcollege.curricunet.com/Report/Course/GetReport/2602?reportld=105 6/22/2018
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. Other
1. Comprehensive written examinations for each major study area. Exams will include problem
solving techniques and word type problems. The exams will be graded for accuracy and techniques
used for problem solutions.
2. End of chapter problems are assigned as homework and graded for accuracy.
3. lndividual and group design projects, presentations, and short papers are assigned and graded for
quality of research, style and techniques applied and presented, and for proper engineering practices.
4. Comprehensive final exam. Exam graded for accuracy and applied techniques.
5. Laboratory reports are graded for accuracy and content. Reports consist of:
a. text study information.
b. mathematical evaluations of each experimental circuit studied.
c. component diagrams for each circuit.
d. design problem solutions.
e. procedures and data collection.
f. end of experiment questions and conclusions.

Sample essay Questions:
1. Why is power-factor correction important for industries?
2. Evaluate and explain the relationships of rotor current and stator current in a three-phase
synchronous motor at unity power factor.

Adopted Texts and Other Instructional Materials

Textbooks

1. NIDA Corp Mofors and Motor ControlSysfems (online) 2015

Other Texts

1. Course management system for tutorials and supplements.
2. NIDA Corporation Homework sets 2 and 3

3. Software Tools (supplied by instructor and textbook bundle)
4. lnstructor handouts
5. G. Rockis. Electrical Motor Controls for lntegrated Systems. lndustrial Text Co. 2013

lnstructional Materials

1. Scientificcalculator
2. Graph paper / school supplies
3. Data storage device (USB)

Student Learning Outcomes

1. EL139 SLOl - Demonstrate an understanding of fundamental motor and generator concepts that
pertain to electromechanical systems.

2. 8L139 SLO2 - Apply basic mathematical, scientific, electronic, and engineering concepts to evaluate
motors and generators used in mechatronic systems.

3. EL139 SLO3 - Troubleshoot motors, generators, and control circuits used in mechatronic systems.

Distance Learning

This course is not Distance Learning.

Generated on: 612212018 9:56:27 AM
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Banner Course Title: Elec Product Design & Fabricat

Units and Hours

Number of Times Course may be Repeated
None

Grading Method
Letter Grade Only
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Prerequisite
EL 122 Electronic Devices and Circuits
or

Prerequisite
EL 125 Digital Devices and Circuits



Entrance Skills

Upon entering this course, the student should be able to:

1. EL 122 - Electronic Devices and Circuits

o describe the electrical characteristics of semiconductor materials.
o êxplain in writing how semiconductor devices operate.
o differentiate the schematic symbols that are used to represent a wide variety of

semiconductor devices.
o interpret device specifications using manufacturer's data sheets.
o analyze transistor amplifier circuits, describe their operation and list the characteristics

for each.
o identify and explain the operation of power supply rectifiers, filters, and regulation

circuits.
o êvâluate the effects of negative and positive feedback on integrated circuits.
o analyze the basic operation of common linear integrated circuit systems

2. EL 125 - Digital Devices and Circuits

o model digital circuits using Boolean algebra.
o derive an equivalent logic circuit from a Boolean expression.
o design and analyze counters, registers, and dividers using bi-stable devices.
o properly interface logic families that have different operational parameters.
o design logic systems for a stated problem using standard engineering practices.
o analyze logic systems to determine their operating parameters.

Entrance Skills Other (Legacy)

7. analyze project designs using standard breadboarding techniques.
8. identify electronic components and symbols.
9. ditferentiate the schematic symbols that are used to represent a wide variety of
semiconductor, reactive, and passive electronic devices.
10. interpret device specifications using manufactures data sheets; analyze circuits,
describe their operation, and list characteristics for each.

Catalog Description

A study of product fabrication emphasizing mechatronic applications and designs.
Topics include the design process; CADD drawings, schematics, diagrams, and support



graphic requirements; printed circuit board layout and population techniques; technical
writing; project documentation requirements; surface mount technologies; prototyping;
printed circuit board testing, troubleshooting, and final documentation emphasizing
hands-on experiences. The use of industry standard computer aided drafting and
support software will be studied and utilized in all phases of documentation through
camera ready artwork.

Course Content

Lecture

1. Safety and Environmental Concerns

2. The Design Process

3. Schematic and Fabrication Drawings

4. TechnicalWriting

5. Experimentation and Breadboarding Designs

6. Surface Mount Technologies and Techniques

7. Prototyping PC Board Design

8. Prototyping PC Board Fabrication

L Prototyping FinalAssembly and Project Packaging

1 0. Testing, Troubleshooting, and Final Documentation

Course Objectives

At the end of the course. the student will be able to:

1. evaluate and interpret the five-stage design and fabrication process.
2. explain what electrical shock is, and how it can affect your heart.
3. describe how to avoid safety problems when working with power tools.
4. discuss environmental concerns with regard to product design and development.
5. select and acquire electronic components.



I

6. create design drawings that are required to illustrate system operation, circuit
function, and packaging concepts.

7. apply computer-based design tools to design, simulate, and analyze electronic
circuits.

f. identify likenesses and differences between mechanical, architectural, and
electronic drawings.

9. develop the 10-drawing set needed to design and fabricate working prototype
projects.

10.write proper technical documents and outlines to support working prototype
projects.

l l.explain the differences between breadboarding, prototyping, and production.
12. identify factors to consider in creating computer-generated PC board artwork.
13.create a photoresist pattern on the PC board.
l4.explain how PC boards are manufactured in industry.
15. produce PC assembly drawings.
16.cut, drill, and punch sheet metal and plastic patterns.
17. produce wiring diagrams.
18. produce the final packaging drawing.
l9.assemble the final prototype project.
20. explain the four basic testing and troubleshooting steps.
21. perform preliminary, operational, and performance tests on prototype projects.
22. develop troubleshooting flowcharts.
23.write a Test Results document.
24.write a Summary and Recommendations document.
25. compile the final prototype project report.
26. describe the many advantages of designing with surface mount technologies

(sMr).
27. describe automatic SMT assembly using flow soldering.

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Outside Assignments

1. Read and study adopted textbook including all appendices. Evaluate sample
problems in each chapter.
2. End-of-chapter problems assigned as homework.
3. Read and study instructor handouts.



. Other

1. Comprehensive exam for each major study area, written and/or practical
project, will be graded for accuracy and techniques used in the solution of the
problems.
2. End of chapter questions and problems will be graded.
3. Design problems will be graded for techniques used in their solution and also
for proper engineering practices.
4. Student projects will be graded for techniques used in their solutions and for
proper engineering practices, All projects must meet industry standards.
5. Mid-term project assigned by the instructor will be graded.
6. Effective use of CAD equipment will be looked for in each project and drawing.
7. Final examination will consist of a project selected by the student and a
comprehensive exam covering material from all major study areas. Project and
written exam will be graded for accuracy and to standards set by industry. The
student keeps his/her final project.

Sample Evaluation Problems that requires student to think independently and
write:
What important characteristic does documentation have that is of great
importance to the designer and manufacturer? Why?

Adopted Texts and Other lnstructional Materials

Textbooks

1. Electronics Workbench EWB Multisim Student Edition Life V.9 Edition: 11th 2015

Other Texts

1. Manufacture Product Reference and Applications Manuals. (available in EL
Labs).

2. lnternet resources
3. Manufacturer's data and reference manuals
4. Graph paper
5. lnstructor handouts
6. Hardware development boards
7. Data storage device (flash drive)
8. Scientific Calculator
9. Shimizu, Electronic Fabrication, 2nd edition, Delmar.
10. Department of Defense, Military Standards for Printed Wiring to Electronic

Equipment, Department of Defense, online publication.



4. Research data books and manuals for information required for drawings and
projects.
5. Design and produce drawings and products from written and verbal
instructions.
6. Drawing and art-work assignments will be produced using CAD equipment.
7. Use computer based software as a tool for the analysis of circuit designs.
8. Hands-on student projects are assigned for laboratory experiences.
9. Student selected final project,

. Sample Assignment(s)

Sample Assignment:
Using CADD software draw a well-proportioned schematic of a Wein Bridge Sine
Wave Oscillator; include all component values, reference designators and
footnotes.

Sample Writing Assignment:
You're an electronics technician working at a small electronics contract
manufacturing firm. The company employs 25-30 assemblers to stuff printed
circuit boards with electronic components.

The personnel turnover rate in the assembly area is high, and new hires tend to
be inexperienced and lacking in electronic component familiarity. An assembler
needs to have a series of Electronic Component Physical Description Sheets
depicting and describing the physical characteristics of each component to be
installed. The purpose of each sheet is to allow the assembler to quickly and
accurately identify the correct electronic component, determine its electrical
value, know if it has polarity, and recognize the special physical characteristics
affecting its selection and proper installation. With a three-ring binder of individual
Electronic Component Physical Description Sheets close at hand, the assembler
will be greatly aid in performing his or her assembly job.

Your assignment is to prepare an Electronic Component Physical Description
Sheet. Pick any component. Consider the sample sheet as a guide only (pg 95 of
textbook). Feel free to structure your sheet in any way you determine is most
effective in helping the assembler identify an electronic component and install it
in the correct manner.

Methods of Evaluation

. Exams/Tests

. Projects

. Home Work

. Lab Activities



lnstructional Materials
None

Student Learning Outcomes

1. 8L146 SLOI - Demonstrate the understanding of basic concepts and procedures
of project design and prototyping.

2. 8L146 SLO2 - Construct projects using standard engineering practices.
3. 8L146 SLO3 - Create and Compile documentation that supports product design

and fabrication.

Distance Learning

This course is not Distance Learning.

Generated on: 1112212017 4:12'.14 Pl{l
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Allan Hancock Gollege
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Discpline Placement: Electronics

Department: lndustrial Technology
Prefix and Number: ÊL 162
Gatalog Gource Title: Fluid Power And Control

Banner Course Title: Fluid Power And Control

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on l6-18 Weeks) Total Units

Lecture 2.000 32.0 - 36.0 2.0
Lab 0.000 0.0 - 0.0 0.0

Total Hours 2.0 32.0 - 36.0 2.0

Number of Times Cource may be Repeated
None

Grading Method
Letter Grade Only

Requisites

None

Entrance Skills

None

Catalog Description

An introduction to the generation, control and basic applications of hydraulics and pneumatics force and
motion systems. Topics include safety, properties of and forces in liquids, pumps, motors, valves, reservoirs,
strainers, filters, accumulators, basic diagramming, system design and troubleshooting. This course is not
open to students who are enrolled in or have received credit for CEL 162 or ET 162.

Course Content

Lecture

https://lrancockcollege.curicunet.com/Report/Course/GetReport/2605?reportld:105 6/2212018
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lntroduction to Fluid Power

Physical Properties of Fluids

Energy and Power in Fluid Power Systems

Losses in Hydraulic Pipelines

Fluid Power Motors and Pumps

Cylinders and Cushioning Devices

Valve Construction and Operation

Basic Electrical Controls for Fluid Power Circuits

Fluid Logic Control Systems

Designing and Troubleshooting Fluid Power Systems

Gourse Objectives

At the end of the course. the student will be able to:

1. apply safety procedures and issues in the areas of hydraulics and pneumatics.
2. identify and describe a basic hydraulic and pneumatic system and their components.
3. explain the construction and operation of fluid power cylinders.
4. explain the construction and operation of directional control valves.
5. explain the operations of fluid power components such as filters, regulators, lubricators, needle valves,

check valves, flow control valves, and quick exhaust valves.
6. explain the construction and the operation of common fluid power circuits.
7. design basic fluid power systems using schematic diagrams to document designs.
8. identify common hydraulic and pneumatic component failures and symptoms.
f . identify symptoms of common pump failures.

10. describe the basic repairs needed to restore pump operation.
11. describe the electrical control of fluid power components.

Methods of lnstruction

. Lecture

Outside Assignments

. Outside Assignments
Cooperative learning group projects; presentations; short papers; research; and the following:
1. readings from adopted text and instructor handouts; evaluate sample problems and work end of
chapter problems.
2. use computer applications to expand upon circuit analysis and comprehension.
3. use the lnternet, as an information resource, to support topics studied in this course.
4. online practice quizzes and take-home exams covering assigned and related topics.
5. design projects assigned stressing application of learned concepts and theories.

. Sample Assignment(s)

https://hancockcollege.curricunet.comlReport/Course/GetReport/2605?reportld:105 6/2212018
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Discpline Placement: Electronics

Department: lndustrial Technology

Prefix and Number: EL 189

Gatalog Course Title: lndependent Projects in Electronics

Banner Course Title: lndependent Projects

Units and Hours

Hours per Week
(Based on 16 Weeks)

Total Hours per Term
(Based on 16-18 Weeks) Total Units

Lecture

Lab 3.000 - 9.000 48.0 - 54.0 to
144.0 - 162.0

1.0 - 3.0

TotalHours 3.0 - 9.0
48.0 - 54.0 to
144.0 - 162.0 1.0 - 3.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

None

Entrance Skills

None

Gatalog Description

Courses for students capable of independent work who demonstrate the need or desire for additional study
beyond the regular curriculum. Enrollment allows students to pursue activities such as directed field
experience, research, or development of skills and competencies under faculty advisement and supervision.
lndependent projects may be earned in most disciplines.

Students wishing to enroll in lndependent Projects should contact the appropriate instructor identified in the
class schedule. lf the project proposed is acceptable to that instructor, a contract will be developed.

https:/lhancockcollege.curricunet.com/Report/Course/GetReporl2536?reportld:105 6/22t20t8
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All contracts for these classes must be completed and approved by the appropriate dean before the last day
of the enrollment.

Units are awarded depending upon satisfactory performance and the amount of time committed by the student
to the course. Allowable units vary according to discipline, and are based on the following formula:

I unit - 48 hours per semester
2 units - 96 hours per semester
3 units - 144 hours per semester

Course Gontent

Lecture

1. lntroduction

2. Defining student responsibility

3. Establishing project and procedures

4. lndividual student work to fit particular project

5. Summary and critiques

Gourse Objectives

At the end of the course. the student will be able to:

1. plan and submit for instructional approval an independent project
2. gather data, research, evaluate, and use appropriate information to complete contractual project
3. assume responsibility for meeting set deadlines, and completing project
4. evaluate project for completeness, clarity, and presentation

Methods of lnstruction

. Lab

. Methods of lnstruction Description:
lndependent Study

Outside Assignments

. Other Assignments
Assignments will vary depending on contest of the project.

Methods of Evaluation

Means for evaluation will be worked out between the individual student and the instructor, or will be stated
on the course outline if lndependent Projects for the specific discipline.

https://hancockcollege.curricunet.com/ReporlCourse/GetReporl2536?reportld:105 6/22/2018
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Adopted Texts and Other lnstructional Materials

Textbooks
None

Other Texts

1. Text, if any, will vary depending on contest of the project.

I nstructional Materials
None

Page 3 of3

Student Learn ing Outcomes

1. SLOI - Plan and submit for instructional approval an independent project.
2. SLO2 - Gather data, research, evaluate, and use appropriate information to complete

contractual project.
3. SLO3 - Assume responsíbility for meeting set deadlines, and completing project.
4. SLO4 - Evaluate project for completeness, clarity, and presentation.

Distance Learning

This course is not Distance Learning.

Generated oni 612212018 9:58:1 0 AM
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Allan Hancock College
Gourse Outline

Discpline Placement: Electronics

Department: I ndustrial Technology

Prefix and Number: EL 320

Gatalog Course Title: A+ Certification
Banner Course Title: A+ Certification

Units and Hours

Hours per Week
(Based on l6 Weeks)

Total Hours per Term
(Based on 16-18 Weeks) Total Units

Lecture 2.000 32.0 - 36.0 2.0
Lab 2.000 32.0 - 36.0 0.5

TotalHours 4.0 64.0 -72.0 2.5

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Advisories
EL 105 PC Preventive Maintenance and Upgrading

Entrance Skills

Upon entering this course, the student should be able to:

EL 105 - PC Preventive Maintenance and Upgrading

. identify the major components found in a personal computer.
' perform common preventive maintenance procedures to extend the life of a personal computer.
" correctly remove and reinsert lC's (RAM) in a personal computer.
" solder and desolder electronic components and wire from piínted circuit boards.
' create an CONFIG.SYS and AUTOEXEC.BAT files that will properly startup a PC.. install and set-up both hard and floppy disk drives.
" determine if the hard drive has been set-up for the most efficient system operation.. backup and restore data on a hard disk drive.
' configure the system parameters and store the information in cMos memory.
" configure a video display for different screen resolutions and displayed colori.

https://hancockcollege.curricunet.com/Report/Course/GetReport/2619?reportld:105 6/2212018
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Catalog Description

Computer repair and maintenance with a focus on preparations required for achieving the industry standard
CompTlA A+ Certification. The hands-on study includes the A+ Core Test Domains and the Windows/DOS
Test Domains. This course is not open to students who have received credit for CS 320.

Course Content

Lecture

A+ Core Module

1. Basic Computer Service Concepts and Safety

2. PC Architecture

3. PC Memory Architecture

4. Disk System Architecture

5. PC Bus Architectures

6. Peripheral Devices

7. lnstallation and Upgrades

8. How Printers Work

9. Networking Fundamentals

10. Customer Service

1 1. Troubleshooting Techniques

A+ DOSA/V|ndows Module

1. Operation and installation of Microsoft Operating Systems

2. Operating System Configuration and Management

3. lnstalling and Running Applications

4. Networking with DOS and Windows

5. Troubleshooting Operating Systems and Applications

i https://hancockcollege.curricunet.com/Report/Course/GetReport/2619?reportld:10 5 6/22/2018
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Course Objectives

At the end of the course. the student will be able to:

Page 3 of4

4

2.
3.

4.

6.
7.
L
o

identiff and apply basic terms, concepts, and functions of computer system modules and software,
including how each module should work during normal operation.
identiff and apply basic procedures for adding and removing field replaceable modules.
apply basic troubleshooting procedures and good practices for eliciting problem symptoms from
customers.
identifu potential hazards and proper safety procedures relating to computer systems, lasers and high
voltage equipment.

|!en!_Û items that require special disposal procedures that comply with environmental guidetines.
identify common printer problems and apply proper service techniques.
identify the unique components of portable computers and their unique problems.
identiñy basic networking concepts, including how a network works.
identify typical memory conflict problems and how to optimize memory use.

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Other Assignments
1, Readings from assigned textbooks
2. Online CBT practice exams and instructional material (lntranet)
3. Troubleshooting Projects (hardware and software)
4. Customer Service assignments (service calls)

Methods of Evaluation

. Exams/Tests. Papers. Projects. Home Work. Lab Activities. Other
1' Chapter and Section Exams (some exams online to simulate actual A+ Certification Core Exams)
2. Projects and assignments graded
3. Final Exam

Sample essay question: Explain the limitations that are presented by digital phone lines. Older phone
lines, before 1940, were analog from beginning to end; there were no digltal'components. This is not
true today. Regular telephone lines are always analog as they leave a customer's house or office
building, but are almost always converted to a digital signal ai some point in the transmission. There,
digital signals can then be transmitted, using sophisticated computing equipment and methods, and
then converted back to analog signals at some point before travelinglhat last step between a local
central office and the phone of the person receiving the call. The limitation on modem speeds is the
result of the method used when an analog signal is converted to a digital signal.

Adopted Texts and Other lnstructional Materials

Textbooks
None

https:/lhancockcollege.curicunet.com/Report/Course/GetReport/26 1 9?reportld: l 05 6/22/20r8
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Other Texts

l. Groth, D. A+ Complete Study Guide. Sybex
2. Antonakos, J. Microcomputer Repair. Prentice Hall
3. Mueller, S. Upgrading and Repairing PCs. QUE
4. lnstructor Provided materials

lnstructional Materials
None

Page 4 of 4

Student Learning Outcomes

1. EL320 SLOl - Demonstrate the understanding of basic computer maintenance concepts and
procedures required for A+ certification.

2. 81320 SLO2 - Troubleshoot computer and network hardware and operating systems.

Distance Learning

This course is not Distance Learninq.

Generated oî:612212018 9:58:41 AM
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Gourse Oufline

Department: lndustrial Technology
Prefix and Number: EL 332
Catalog Course Tifle: \Mreless Network Administrator
Banner Course Tifle: \Mreless Network Administrator

Units and Hours

Total Hours per Term
(Based on 16-19 Weeks

48.0 - 54.0

Number of Times Cource may be Repeated
None

Grading Method
Letter Grade or pass/No pass

Requisites

None

Entrance Skills

None

Catalog Description

A study of the basic concepts and technologies of wireless data networking. lncludes basic RF theory, wiFiinfrastructure' link budget mattr, tioøie.r'rãåii1g tecnniques, iù; .rr.J skiils, and security measures.i"':iffi-:'iiïl'"1::*ni"itlï,':""1i'gËÍîidåÈäHå,iï;.'"'centers rhis course is not open

Course Content

Lecture

6/22/2018
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1. lntroduction to \Mreless LANs

2. Radio Frequency (RF) Fundamentals

3. Spread SPectrum TechnologY

4. Wreless LAN lnfrastructure Devices

5. Antennas and Accessories

6. \Mreless LAN Organizations and Standards

7. 802.11 Network Architecture

L MAC and PhYsical LaYers

9. Troubleshooting Wireless LAN lnstallations

10. \Mreless LAN SecuritY

11. Site SurveY Fundamentals

Gourse Objectives

At the end of the course. the student will be able to:

1. explain the basic operation of a wireless data network'

2. describe the function of access points, wireless bridges, gateways, routers' switches' hubs' and client

devices.
3. design and install a smallwireless network'

4. explain tne opeiátion of RF amplifiers, attenuators, splitters, connectors, cables, and antennas'

5. lisi and describe wireless organizations and standards'

6. explain basic site survey fundamentals'
7. explain wireless network security.
g. describe various troubleshooting tools and techniques in wireless local area network maintenance'

Methods of lnstruction,

. Lab

. Lecture

Outside Assignments

. Other Assignments
i. Read f f oniinãitudy unit ouflines (requires lnternet connection from home or use of on campus

laboratory comPuters).
2. Reading from adopted text and instructor handouts, evaluate sample problems and work end of

chapter review questions.
3. Study ra¡orâtåryêiperiments and complete pre-lab section prior to attending the class'

4. Prepäre laboraiory post-lab reports and conclusions'
5. Complete take-home projects and threaded case studies'

6122120r8
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Sample Writing Assignment:
The XYZ Research Company.is a 

-small 
company that is developing high-speed wireless products.

The main office occupi": yo buildìngs in syðney. one ou¡toinõis iËt tñe Administration éroup. theother building is for the sales and Mãrketiné or.oþ, 
.ano tre iáÍgãr'Research ano oËvôropment

Group. The Research Group and the saleiand uärr<etin! cróuïw¡l eacn navé èr¡6t;ä, tocaredon all three floors of the.main building. The XYZ ResearCñ õorõ"nv also has a sates Branch officelocated in Melbourne. The company is implementing a wireless'netürorx at the Sydney sit". rni,wireless LAN should support 100%'growth over-theîext nue io ielvears. A togióat oiägram has beenprovided. The task is to design, implement and futty oocumenitn 
"'ívzn"seãicñ 

cã'Ë;, network.Your first task is to write a prèliminary user's needõ report outùÀin!ir.r" network requirements.

Methods of Evaluation

1 Elgr repoñs for each study unit from ontine testing.
2' written and performance based examinations roi eäch major study area. Examinations will includeproblem-solving techniques and-word-type problems. Examinations are graded for accuracy.3' class projects wiil be graded tor accúracy, content, ano appr¡éJiechniques.
4. Assigned homework probrems and projeóts wiil be gr"d"d io,. *curacy.
5' Laboratory experiments with pre and pôst lab sectiõnilñðlrã¡ng 

" 
writien conctusion wil be graded foraccuracy and understanding.

6' A case study will be assigned and graded for accuracy and content. The case study will be a team basedexercise.
7' a comprehensive written flnal examination wilf be administered and graded for accuracy and appliedtechniques as well as a final laboratory project that will assess the student's abilities in applying wirelessnetwork concepts and troubleshooting. 

'

Sample Essay euestion:
You have a wireless 802'11b network with two rooms separated by 20 meters. There are two 14 dBiparabolic dish antenna interconnecting these rooms. Yoúr lT manáge, has notified you that the link, whichhas been working for the.past six mon-ths, ís experiãnc¡"ö å"ä;ilå intermittent daîa toises. Exptain yoursteps in troubleshooting th.is problem and explaìn your ¡uËtincãi¡on tor each step. please refer to the networktopology diagram for additional information.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Planet3 vr/ireless cwNA ceftified wireless Network Administrator2oo3 _

Other Texts

1. 2 computer 3.5-inch data diskettes
2. Scientific calculator
3. 3-ring binder
4. Bhola, J. \rVireless LANs Demystified. McGraw_Hill .2OO2
5. Ohrtman, F. W-Fl Handbook. McGraw_Hill. 20036. Smíth, R. WiFi Home Networking. McGraw_Hill. 2008
7. Potter, B. 802.11 Security. O'Reiily & Assoc. 2002

lnstructional Materiats
None

Student Learning Outcomes

1' F.L332 SLOI - Demonstrate the understanding of basic wireless data networks.

https:llhancockcollege.curricunet.com/Report/Course/GetR eport/11 95 ?reportld: l 05 6/22/2018
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2. 8L332 SLO2 - Design and construct wireless data networks'
Describe various troubleshooting tools and techniques used in WLAN.

Page 4 of 4

Distance Learning

This course is not Distance Learning.

Generated on: 612212018 9:59:05 AM
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Department: I ndustrial Technology
Prefix and Number: EL 333

Gatalog Course Tifle: lntroduction to Network Security
Banner Course Tifle: lntro to Network Security

Units and Hours

Hours per Week
(Based on l6 Weeks)

Total Hours per Term
(Based on l6-18 Weeks) Total Units

Lecture 1.000 16.0 - 18.0 1.0
Lab 3.000 48.0 - 54.0 1.0

TotalHours 4.0 64.0 -72.0 2.0

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
EL 106 Networking Essentials 1

Entrance Skills

Upon entering this course, the student should be able to:

EL 106 - Networking Essentials 1

" explain the basic electrical and electronic devices used in a PC and networking environment.. identiff and explain the basic operation of pC hardware.
" explain the concept of networking.
" explain and identify the OSI model.
" explain and identify lp addressing.. describe the function of routers, switches, and hubs.
' demonstrate the.processes of laying and terminating networking media.
" design and installa local area netwórk.
" describe various troubleshooting tools and techniques of LAN maintenance.

https://lrancockcollege.curuicunet.com/ReporlCourse/GetReport/261g?reportld=105 4/t6/20r8
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Catalog Description

A comprehensive overuiew of network security. General security concepts, communications security,
infrastructure security, basics of cryptography, and operational/organizational security will be covered.
Prepares students to take the CompTlA Security+ Certification Exam at Prometric or Vue sites.

Course Content

Lecture

1. Security Overview

2. Authentication

3. Attacks and Malicious Code

4. Remote Access

5. E-Mail

6. Web Security

7. Directory and File Transfer services

L Wireless and lnstant Messaging

9. Devices

10. Media and Medium

11. Network Security Topologies

12. lntrusion Detection

13. Security Baselines

14. Cryptography

15. PhysicalSecurity

16. Disaster Recovery and Business Continuity

Course Objectives

At the end of the course. the student will be able to:

1. describe security threat trends and their ramifications.
2. describe what mutual authentication is and why it is necessary'
3. list the major types of attacks used against encrypted data.
4. discuss the different vulnerabilities associated with telecommuting.
5. explain the dangers posed by e-mail hoaxes and spam, as well as actions that can be taken to

counteract them.
6. explain the vulnerabilities of JavaScript, buffer overflow, ActiveX, cookies, CGI (Common Gateway

lnterface), applets, SMTP (Simple Mail Transfer Protocol) relay, and how they are commonly exploited.

https:llhancockcollege.curricunet.com/Report/Course/GetReport/2618?reportld:105 4/16/2018
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7. explain the benefits offered by centralized enterprise directory services such as LDAP (Lightweight
Directory Access Protocol) over traditional authentication systems.

8. describe the (WTLS) Wireless Transport Layer Security protocol and how it works.
9' explain the purpose of a network firewall and the different kinds of firewall technology available on the

market.
10. identifo and discuss the various types of transmission media.
11. explain the network perimeter's importance to an organization's security policies.
12. explain what intrusion detection systems are and identify some of the major characteristics of intrusion

detection products.
13. identify network services that are commonly exploited by attackers.
14. discuss the characteristics of PKI (public key infrastructure) certificates and the policies and procedures

surrounding them.
15. discuss the impact of location on a facility's security.
16. explain the importance of defining and documenting security policies and procedures.

Methods of lnstruction

. Lab

. Lecture

Outside Assignments

. Outside Assignments
1 . Read 17 online study unit outlines (requires lnternet connection from home or use of on campus
laboratory computers).
2- Reading from adopted text and instructor handouts, evaluate sample problems and work end of
chapter review questions.
3. Study laboratory experiments and complete pre-lab section prior to attending the class.
4. Prepare laboratory post-lab reports and conclusions.
5. Complete take-home projects and threaded case studies.. Sample Assignment(s)
Sample writing assignment: Write several paragraphs that answer the following two questions: How
secure should I make my network? lsn't there a point at which the network becomes unusable?

Methods of Evaluation

. Exams/Tests. Projects. Home Work. Lab Activities. Other
1. Exam reports for each study unit from online testing.
2. Written and performance based examinations for each major study area. Examinations will include
problem-solving techniques and word-type problems. Examinations are graded for accuracy.
3. class projects will be graded for accuracy, content, and applied techniques.
4. Assigned homework problems and projects will be graded for accuracy.
5. Laboratory experiments with pre and post lab sections including a written conclusion will be graded
for accuracy and understanding.
6. A case study will be assigned and graded for accuracy and content. The case study will be a team
based exercise.
7. A comprehensive written final examination will be administered and graded for accuracy and
applied techniques as well as a final laboratory project that will assess the student's abilities in
applying security concepts and techniques.

Sample essay question: ls cyberterrorism a real threat or just a distraction from the day-to-day job of
maintaining network security? ln light of materials covered in this course, justify your answer.

https://hancockcollege.curricunet.com/Report/Course/GetReportl26lS?reportld:105 4/t6/2018



Course Outline: Allan Hancock Collese

Adopted Texts and Other lnstructional Materials

Textbooks

1 . Ciampa' Mark Security+ Guide to Network Security Fundamentals Edition: 4th 2012
2. Ciampa,M ark Security+ Guide to Network Security Fundamentals Lab Manual Edition: sth 2015

Other Texts

1. data storage device
2. 3-ring binder
3. Maiwald Eric. Network Security:A Beginne/s Guide. 2nd ed. ISBN: 0072229578
4. Kaufman, Charlie. Network Security: Private Communication in a Public World. 2nd ed. ISBN:

01 304601 92

lnstructional Materials
None

Student Learning Outcomes

1. EL333 SLOl - Demonstrate the understanding of basic network security.

Page 4 of 4

Distance Learning

This course is not Distance Learnino.
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A|lan Hancock Gollege
Gourse Outline

Discpline Placement: Electronics

Department: lndustrial Technology

Prefix and Number: EL 105

Gatalog Gourse Title: PC Preventive Maintenance and Upgrading

Banner Course Title: PC Care Add Upgrade

Units and Hours

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

None

Entrance Skills

None

Catalog Description

Necessary skills and information needed to make an informed purchase, maintain, upgrade, and evaluate
personal computer systems. The student will receive hands-on instruction for performing basic preventive
maintenance and the installation of simple upgrades such as adding RAM, installing hard drives, sound cards,
etc. lncluded is the study of soldering techniques, electronic part identification, and safety and system operation.
Emphasis will be placed on the student's ability to keep personal computers running at their best performance
levels.

Gourse Content

Lecture

1. Basic Skills
a. safety
b. hand tool usage
c. component identification
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2. Operating Systems
a. using floppy disks
b. files
c. editors
d. utilities

3. Preventive Maintenance
a. system teardown and assembly
b. power supplies, drives, printers
c. monitors

4. Subsystem Replacements
a. RAM
b. Drives
c. Upgrades, including CD-ROM and modems

5. Performance Tests and Failure Recovery

Course Objectives

Attheend of the course,@
f . identify the major components found in a personal computer.
2. perform common preventive maintenance procedures to extend the life of a personal computer.
3. correctly remove and reinsert lC's (RAM) in a personal computer.
4. create an CONFIG.SYS and AUTOEXEC,BAT fìles that will properly startup a PC.
5. install and set-up both hard and flash drives.
6. determine if the hard drive has been set-up for the most efficient system operation.
7. backup and restore data on a hard disk drive.
8. configure the system parameters and store the information in CMOS memory.
9. configure a video display for different screen resolutions and displayed colors.

Methods of lnstruction

. Lab

. Lecture

. Methods of lnstruction Description:
The course material used for a given semester will be either hard-copy textbooks or the on-line TestOut
application, or a mixture of both. The specific method(s) of instruction used each semester will be found
in the bookstore.

Outside Assignments

. Sample Assignment(s)
Example: From laboratory written report
Referring to computer switching power supplies, explain and indicate how the following terms are
related: current, voltage, and power.

. Outside Assignments
1. Readings from adopted text and instructor handouts, evaluate sample problems and work end of
chapter problems.
2. Study and perform laboratory experiments.
3. Prepare laboratory written reports.
4. Participate in post-lab evaluation discussions.

Methods of Evaluation

. Exams/Tests

. Quizzes

. Home Work

. Lab Activities

. Other

https://hancockcollege.curr¡cunet.com/ReporVCourse/GetReport/3299?reportld=105 ¿tÐ
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1. Written and performance-based examinations for each major study area. These examinations are
graded for accuracy.
2. Assígned homework problems will be graded for accuracy.
3. Laboratory reports are graded for accuracy and content.
4. A final laboratory examination evaluating the student's abilities to correctly perform preventive
maintenance on a computer system will be administered. A comprehensive written final examination will
also be graded for accuracy and applied techniques.

Example: Explain how to reduce the effects of EMI (RFl) on your computer.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Meyers, Mike CompTIA A+ Certification Exam Gurde Edition: 9th 2016
2. Meyers, Mike CompTIA A+ Guide to Managing and Troubleshooting PCs Edition: 5th 2016

Other Texts

1. Data storage device (USB)
2. Graph paper/school supplies
3. Scientific calculator
4. 3-ring binder

lnstructional Materials
None

Student Learning Outcomes

1. EL105 SLOl - ldentify, remove, install, and configure all major components that comprise a personal
computer system.

2. 8L105 SLO2 - Perform preventative maintenance procedures (hardware and software) to personal
computer systems.

3. EL105 SLO3 - Perform basic operating system and hardware configurations.

Distance Learning

This course is not Distance Learning.
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Gatalog Year: None

Allan Hancock College
Course Outline

Discpline Placement: Electronics

Department: lndustrial Technology

Prefix and Number: 81146
catalog Gourse Title: Electronic Product Design, Fabrication and Documentation
Banner Course Title: Elec Product Design & Fabricat

Units and Hours

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

None

Entrance Skills

Entrance Skills Other (Legacy)

7. analyze project designs using standard breadboarding techniques.
8. identify electronic components and symbols.
9. differentiate the schematic symbols that are used to represent a wide variety of semiconductor, reactive, and
passive electronic devices.
10. interpret device specifications using manufactures data sheets; analyze circuits, describe their operation, and
list characteristics for each.

Gatalog Description

A study of product fabrication emphasizing mechatronic applications and designs. Topics include the design
process; CADD drawings, schematics, diagrams, and support graphic requirements; printed circuit board layout
and population techniques; technical writing; project documentation requirements; surface mount technologies;
prototyping; printed circuit board testing, troubleshooting, and final documentation emphasizing hands-on
experiences. The use of industry standard computer aided drafting and support software will be studied and
utilized in all phases of documentation through camera ready artwork.

Gourse Gontent
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Lecture

1. Safety and Environmental Concerns
2. The Design Process
3. Schematic and Fabrication Drawings
4. TechnicalWriting
5. Experimentation and Bread-boarding Designs
6. Surface Mount Technologies and Techniques
7. Prototyping PC Board Design
8. Prototyping PC Board Fabrication
9. Prototyping Final Assembly and Project Packaging

10. Testing, Troubleshooting, and Final Documentation

Lab

1. Equipment and Tool Safety
2. Kit Building
3. Component ldentification and Assembly
4. Experimentation and Bread-boarding Designs
5. Printed Circuit Board Assembly
6. Prototyping Final Assembly and Project Packaging
7. Testing, Troubleshooting, and Final Documentation

Course Objectives

At the end of the course,@
1. evaluate and interpret the five-stage design and fabrication process.
2. explain what electrical shock is, and how it can affect your heart.
3. describe how to avoid safety problems when working with power tools.
4. discuss environmental concerns with regard to product design and development.
5. select and acquire electronic components,
6. create design drawings that are required to illustrate system operation, circuit function, and packaging

concepts.
7. apply computer-based design tools to design, simulate, and analyze electronic circuits.
8. identify likenesses and differences between mechanical, architectural, and electronic drawings.
9. develop the 1O-drawing set needed to design and fabricate working prototype projects.

10. write proper technical documents and outlines to support working prototype projects.
11. explain the differences between breadboarding, prototyping, and productíon.
'12. identify factors to consider in creating computer-generated PC board artwork.
13. create a photoresist pattern on the PC board.
14. explain how PC boards are manufactured in industry.
15. produce PC assembly drawings.
16. cut, drill, and punch sheet metaland plastic patterns.
17. produce wiring diagrams.
18. produce the final packaging drawing.
19. assemble the final prototype project.
20. explain the four basic testing and troubleshooting steps.
21. perform preliminary, operational, and performance tests on prototype projects.
22, develop troubleshooting fl owcharts.
23. write a Test Results document.
24. wrile a Summary and Recommendations document.
25. compile the final prototype project report.
26. describe the many advantages of designing with surface mount technologies (SMT).
27. describe automatic SMT assembly using flow soldering.

Methods of lnstruction

. Lab

. Lecture

https:i/hancockcollege.curricunet.com/ReporVCourse/GetReport/3350?reportld=1 05
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Outside Assignments

. Outside Assignments
1. Read and study adopted textbook including all appendices. Evaluate sample problems in each
chapter.
2. End-of-chapter problems assigned as homework.
3. Read and study instructor handouts.
4. Research data books and manuals for information required for drawings and projects.
5. Design and produce drawings and products from written and verbal instructions.
6. Drawing and art-work assignments will be produced using CAD equipment.
7. Use computer based software as a tool for the analysis of circuit designs.
8. Hands-on student projects are assigned for laboratory experiences.
9. Student selected final project.

. Sample Assignment(s)
Sample Assignment:
Using CADD software draw a well-proportioned schematic of a Wein Bridge Sine Wave Oscillator;
include all component values, reference designators and footnotes.

Sample Writing Assignment:
You're an electronics technician working at a small electronics contract manufacturing firm. The
company employs 25-30 assemblers to stuff printed circuit boards with electronic components.

The personnel turnover rate in the assembly area is high, and new hires tend to be inexperienced and
lacking in electronic component familiarity. An assembler needs to have a series of Electronic
Component Physical Description Sheets depicting and describing the physical characteristics of each
component to be installed. The purpose of each sheet is to allow the assembler to quickly and
accurately identify the correct electronic component, determine its electrical value, know if it has polarity,
and recognize the special physical characteristics affecting its selection and proper installation, Wth a
three-ring binder of individual Electronic Component Physical Description Sheets close at hand, the
assembler will be greatly aid in performing his or her assembly job.

Your assignment is to prepare an Electronic Component Physical Description Sheet. Pick any
component. Consider the sample sheet as a guide only (pg 95 of textbook). Feel free to structure your
sheet in any way you determine is most effective in helping the assembler identify an electronic
component and install it in the correct manner,

Methods of Evaluation

. Exams/Tests

. Projects

. Home Work

. Lab Activities

. Other
1, Comprehensive exam for each major study area, written and/or practical project, will be graded for
accuracy and techniques used in the solution of the problems.
2. End of chapter questions and problems will be graded.
3. Design problems will be graded for techniques used in their solution and also for proper engineering
practices.
4. Student projects will be graded for techniques used in their solutions and for proper engineering
practices. Allprojects must meet industry standards.
5. Mid-term projecl assigned by the instructor will be graded.
6. Effective use of CAD equipment will be looked for in each project and drawing.
7. Final examination will consist of a project selected by the student and a comprehensive exam
covering material from all major study areas. Project and written exam will be graded for accuracy and
to standards set by industry. The student keeps his/her final project.

Sample Evaluation Problems that requires student to think independently and write:
\Mtat important characteristic does documentation have that is of great importance to the designer and
manufacturer? Wry?

Adopted Texts and Other lnstructional Materials
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Textbooks

1. Electronics Workbench EWB Multisim Student Edition Life V.9 Edition: 11th 2015

Other Texts

1. Manufacture Product Reference and Applications Manuals. (available in EL Labs).
2. lnternet resources
3. Manufacturer's data and reference manuals
4. Graph paper
5. lnstructor handouts
6. Hardware development boards
7.Ðala storage device (flash drive)
8. Scientific Calculator
9. Shimizu, Electronic Fabrication, 2nd edition, Delmar.

10. Department of Defense, Military Standards for Printed \Mring to Electronic Equipment, Department of
Defense, online publication.

lnstructional Materials
None

Student Learning Outcomes

1. EL146 SLOI - Demonstrate the understanding of basic concepts and procedures of project design and
prototyping.

2.8L146 SLO2 - Construct projects using standard engineering practices,
3. EL146 SLO3 - Create and Compile documentation that supports product design and fabrication.

Distance Learning

This course is not Distance Learning.
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Allan Hancock Gollege
Gourse Outline

Discpline Placement: Electronics

Department: lndustrial Technology

Prefix and Number: EL 333

Gatalog Gourse Title: lntroduction to Network Security
Banner Gourse Title: lntro to Network Security

Units and Hours

Number of Times Gourse may be Repeated
None

Grading Method
Letter Grade Only

Requisites

Prerequisite
EL 106 Networking Essentials I

Entrance Skills

Upon entering this course, the student should be able to:

EL 106 - Networking Essentials 1

o explain the basic electrical and electronic devices used in a PC and networking environment.
o identify and explain the basic operation of PC hardware.
o explain the concept of networking.
o explain and identify the OSI model.
o explain and identify lP addressing.
o describe the function of routers, switches, and hubs.
o demonstrate the processes of laying and terminating networking media.
o design and install a local area network.
o describe various troubleshooting tools and techniques of LAN maintenance.

Gatalog Description

https://hancockcollege.curricunet.com/ReporVCourse/GetReporU3300?reporild=1 0S 1t4
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A comprehensive overview of network secur¡ty. General security concepts, communications security,
infrastructure security, basics of cryptography, and operational/organizational security will be covered. Prepares

students to take the CompTlA Security+ Certification Exam at Prometric or Vue sites.

Course Content

Lecture

1. Security Overview

2. Authentication

3. Attacks and Malicious Code

4. Remote Access

5. E-Mail

6. Web Security

7. Directory and File Transfer services

8. Wireless and lnstant Messaging

9. Devices

10. Media and Medium

11. Network Security Topologies

12. lntrusion Detection

13. Security Baselines

14. Cryptography

15. Physical Security

16. Disaster Recovery and Business Continuity

Course Objectives

Atthe end of the course,@
1. describe security threat trends and their ramifications.
2. describe what mutual authentication is and why it is necessary,
3. list the major types of attacks used against encrypted data.
4. discuss the dífferent vulnerabilities associated with telecommuting.
5. explain the dangers posed by e-mail hoaxes and spam, as well as actions that can be taken to counteract

them.
6. explain the vulnerabilities of JavaScript, buffer overflow, ActiveX, cookies, CGI (Common Gateway

lnterface), applets, SMTP (Simple Mail Transfer Protocol) relay, and how they are commonly exploited.
7. explain the benefits offered by centralized enterprise directory services such as LDAP (Lightweight

Directory Access Protocol) over traditional authentication systems.
8. describe the (WTLS) Wreless Transport Layer Security protocol and how it works.
9. explain the purpose of a network firewall and the different kinds of firewall technology available on the

market.
10. identify and discuss the various types of transmission media.
11. explain the network perimeter's importance to an organization's security policies.

https:i/hancockcollege.curricunet.com/ReporUCourse/GetReporV3300?reportld=105
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12. explain what intrusíon detection systems are and identify some of the major characteristics of intrusion
detection products.

13. identify network services that are commonly exploited by attackers.
14. discuss the characteristics of PKI (public key infrastructure) certificates and the policies and procedures

surrounding them.
15. discuss the impact of location on a facility's security.
16. explain the importance of defining and documenting security policies and procedures.

Methods of lnstruction

. Lab

. Lecture

. Methods of lnstruction Description:
The course material used for a given semester will be either hard-copy textbooks or the online TestOut
application, or a mixture of both. The specific method(s) of instruction used each semester will be found
in the bookstore.

Outside Assignments

Outside Assignments
1 . Read 17 online study unit outlines (requires lnternet connection from home or use of on campus
laboratory computers).
2. Reading from adopted text and instructor handouts, evaluate sample problems and work end of
chapter review questions.
3. Study laboratory experiments and complete prelab section prior to attending the class.
4. Prepare laboratory post-lab reports and conclusions.
5, Complete take-home projects and threaded case studies.

Sample Assignment(s)
Sample writing assignment: Write several paragraphs that answer the following two questions: How
secure should I make my network? lsn't there a point at which the network becomes unusable?

Methods of Evaluation

. Exams/Tests

. Projects

. Home Work

. Lab Activities

. Other
1. Exam repods for each study unit from online testing,
2. Written and performance based examinations for each major study area. Examinations will include
problem-solving techniques and word-type problems. Examinations are graded for accuracy.
3. Class projects will be graded for accuracy, content, and applied techniques.
4. Assigned homework problems and projects will be graded for accuracy.
5. Laboratory experiments with pre and post lab sections including a written conclusion will be graded
for accuracy and understanding,
6. A case study will be assigned and graded for accuracy and content. The case study will be a team
based exercise.
7. A comprehensive written final examination will be administered and graded for accuracy and applied
techniques as well as a final laboratory project that will assess the student's abilities in applying security
concepts and techniques.

Sample essay question: ls cyberterrorism a real threat or just a distraction from the dayto-day job of
maintaining network security? ln light of materials covered in this course, justify your answer.

Adopted Texts and Other lnstructional Materials

Textbooks

1. Dulaney, Emmett CompTlA Security+ Detuxe Study Guide: Exam Sy0-501 Edition: 4th ZO17

https://hancockcollege.curricunet.com/ReporVCourse/GetReporU3300?reportld=l0S
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Other Texts

1. data storage device
2. 3-ring binder

lnstructional Materials
None

Student Learning Outcomes

1. EL333 SLOI - Demonstrate the understanding of basic network securÌty.

Distance Learning

This course is not Distance Learning.
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DEGREE REQUIREMENTS

E I ect ro ní cs T ech no I o gy (A. S.)

EL l8 Fundamentals of DC & AC Circuit Analysis J

EL 19 Fundamentals of DC & AC Circuit Analysis I-ab 2
EL 22 Electronic Devices and Circuits J
EL ¿J Electronic Devices and Circuits l¿b 2
EL 25 Digital Devices and Circuits 3
EL 26 Digital Devices and Circuits l¿b 2
EL 35 Electronic Measurement & Instrumentation 3
EL 36 Electronic Measurement & Instrumentation I¿b 2
EL 46 Electronic Product Design. Fabrication & Documentation 2

Electronic Engineering Technology (A.5.)

CS Any 3 unit programming course 3

CI-IEM I2O Introductory Chemistry 4
EL l8 Fundamentals of DC & AC Circuit Analvsis J
EL t9 Fundamentals of DC & AC Circuit Analysis t¿b 2
EL 22 Elecfronic Devices and Circuits J

EL ¿5 Electronic Devices and Circuits t¿b 2
EL 25 Digital Devices and Circuits J

EL 26 Digital Devices andCircuits Lab ¿
EL 35 Electronic Measurement & Instrumentation J
EL 36 Electronic Measurement & Instrumentation l¿b a

EL 146 Electronic Product Design, Fabrication & Documentation z
MATH I8I Calculus I )
PFryS t41 Ceneral Physics I 4
PHYS t42 General Physics 2 4



Electronics Technology with Emphasis in Network Maintenance and Digitøl Technology
(4.s.)

Plus a minímam of 3 unÍts selectedfrom thefollowÍng

Plus a mìnìmum of 5 unìts selectedfrom theþllowìng Electronicsoptìonor Computer ScÍence option:

El- U) PC Preventative Maintenance and Upsradine J

El- 06 Networkine Bsentials I J

EL 07 Networkine Essentials 2 J

EL 08 Networkine Essentials 3
a

EL 09 Networkine Essentials 4 a

EL 18 Fundamentals of DC & AC Circuit Analysis J

EL t9 Fundamentals of DC & AC Circuit Analvsis I-ab a

BUS IOl Introduction to Business 3

CBIS l0l Computer Concepts and Applications J

CS IO2 lntroduction to Comouting with FITML J

w 125 Dieital Devices and Circuits 3

EL 126 Dieital Devices andCircuits [¿b ¿

OR
CS I4I Comouter Fundamentals in Disital Desien J

CS 142 Comouter Fundamentals in Dieital Desien l¿b 2

PIus a minimam of 3 units selectedfrom thefollowing

CS ll1 Fundamentals of Proerarnmine 1 4

CS 161 Discrete Structures J

CS t7t FORTRAN J

CS 175 Ob iect-Oriented Pro erammins
a
J



Electronics Technology : Mechøtronics (A.S)

OR

CS nl Fundamentals of Proerammine I
EUCEUST IO4 Introduction to Robotics & Mechatronics J
EL 122 Electronic Devices and Circuits J

EL 123 Electronic Devices and Circuits t¿b 2
CS I4I Computer Fundamentals in Dieital Design J

EL T25 Dieital Devices and Circuits J

CS 142 C.omputer Fundamentals in Dieital Design I¿b 2
OR

EL 126 Digital Devices and Circuits I¿b a

MT 330 Print Reading and Interpretation J
OR

WLDT 306 Layout and Fabrication Interpretation J

EL 146 Electronic Product Des ign, Fabrication and Documentation 2
MT 109 Survey of Machinine 4
E"f 140 Engineering Drawins J

SP t28 Materials and Processes

Plus a minimum of 15 unìts selectedfrom thefollowÍng

CS 137 Micro computer Architecture and Soflware Des isn 4
CS I75 Object-Oriented Programmin g J
CS 164 Softwale Engineering J

EL 105 PC Preventive Maintenance and Uoemde 3

OR
EL 320 A+ Certification 2
EL 106 Networking Essentials I J

EL 107 Networking Essentials 2 J

Ff,JCEUVT 28 Reneryable Energy J
EUCEUET I3I Programmable togic Controllers and Industrial Control Des ien J

EUCEUET 133 Transducers and Sensors J

EL I35 Electronic Measurement & Instrumentation J

EL 136 Electronic Measurement & Instrumentation l¿b
EUET I38 Introd uction to Motoro la's 68000 Microproces s or Familv J

EUCEUEI 139 Electrical Power, Motors, and Controls J

EUCEUVI 162 Fluid Power and Control 2
ET IOO Computer Aided Drafting and Design J

MT IOO Machine Tool Practices +
Ptrys 100 Concepts in Physics J

OR
PFryS IIO t uct Phvsics

OR
PHSC lll Matter, Energy, and Molecules 4
SP IO4 Quality Management Control and Safety J
WLDT 106 Beginning Welding
WLDT IO7 Advanced Welding J
WLDT 307 c.M.A.W. Weldine 3

OR
WLDT 308 T.I.G. Welding
WLDT 3I5 Metal Fabrication J



CERTIFICATE REQU IREM ENTS

Digital Systems Technicían (Cerifficate of Achievement.)

OR

AND
El, 113 Fundamentals of AC Circuit Analvsis 1.5

EL 119 Fundamentals of DC & AC Circuit Analvsis I¿b 2

OR

AND
EL t4 Fundamentals of AC Circuit Analysis I¿b I
EL 22 Electronic Devices and Circuits J

EL ¿5 Electronic Devices and Circuits I¿b 2

EL 25 Disital Devices and Circuits J

EL ¿o Dieital Devices and Circuits t¿b 2

EL 35 Electronic Measurement & Instrumentation J

EL JO Electronic Measurement & Instrumentation t¿b 2

EL 46 Electronic Product Design, Fabrication & Documentation 2

CS 4l Comnuter Fundamentals in Dieital Desien 5



Electronics Technology with Emphasis in Network Møintenønce and Digitul Technology
(CertíJìcøte of Ac hiev e ment. )

EL 05 PC Preventative Maintenance and Uoeradine J

EL 06 Networkine Essentials I J
EL 07 Networkine Essentials 2 J

EL 08 Networking Bsentials 3 2

EL 09 Networkine Essentials 4 2
EL t8 Fundamentals of DC & AC Circuit Analysis J

OR

AND
EL l13 Fundamentals of AC Circuit Analvsis 1.5

EL 1I9 Fundamentals of DC & AC Circuit Analvsis l¿b 2
OR

AND

Plus ø mÍnímam of 3 units selectedfrom thefollowing

BUS lOI Introduction to Bus iness J

CBIS 101 Computer Concepts and Applications J

CS IO2 Introduction to Computine with HTML

Plus aminimam of 5 units selectedfromtheþllowing ElectronÍcsoptíonor ComputerScienceoption:

H,125 Dieital Devices and Circuits J

El, t26 Dieital Devices and Circuits t¿b 2
OR

CS I4I Computer Fundamentals in Dieital Desisn J

CS 142 Computer Fundamentals in Dieital Desien lab 2

Plus ø minÍmum of 3 units selectedfromtheþllowing

CS ll Fundamentals of Proerammine I 4

CS 6t Discrete Structures 3

CS 'tt FORTRAN 3

CS t) Ob iect-Oriented Prosrammine J



E I e ct r o n í c s T ech n o I o gy : Me ch at r o ni c s (C ert ffi cat e of A c h i ev eme nt)

CS lll Fundamentals of Programming I I

EUCEUET IO4 Introduction to Robotics & Mechatronics J

EL I Fundamentals of DC Circuit Analvsis .5

EL 2 Fundamentals of DC Circuit Analvsis t¿b
EL 3 Fundamentals of AC Circuit Analysis .)
EL 4 Fundamentals of ACCircuit Analvsis L¿b
EL 22 Electronic Devices and Circuits J

EL ¿) Electronic Devices and Circuits Lab 2

CS I Comouter Fundamentals in Dieital Desien J

OR
Et- 125 Dieital Devices and Circuits J

cs 142 Computer Fundamentals in Dieital Desien l-ab 2

OR
FL 126 Dieital Devices andCircuits [¿b 2

MT 330 Print Readine and Interpretation J

OR
WLDT 306 [¿vout and Fabrication Interpretation J

EL 146 Electron ic Product Des isn. Fabrication and Documentation 2

MT 109 Survey of Machinins 4

ET I4O Engineering Drawing J

SP 128 Materials and Processes J

CS 37 Microcomouter Architecture and Software Design +

CS 75 Ob iect-Oriented Prosramming 1
J

CS 64 Software Engineering 3

EL 05 PC Preventive Maintenance and Upgrade J

Plus a minìmam of I 5 uníts selected from the þllowìng

OR
Et 320 A+ Certification 2

EL 106 Networkine Essentials 1 3

EL 107 Networkins Essentials 2 3

EUCEUËI 128 Renewable Energy J

EUCEUE"T 13I Proerammable l¡gic Controllers and Industrial Control Des ign J

EUCEUËI 133 Transducers and Sensors J

EL 135 Electronic Measurement & Instrumentation a
J

EL 136 Electronic Measurement & Instrumentation t¿b 2

EUET 138 Introduction to Motorola's 68000 Microproces s or Family J

FIJCEUVT 139 Electrical Power. Motors. and Controls J

FILCEUPT 162 Fluid Power and Control 2

ET lOO Comþuter Aided Draftins and Design J

MT IOO Machine Tool Practices 4

PHYS IOO Concepts in Physics J

OR

OR,
PHSC lII Matter, Energy, and Molecules A

SP IO4 Ouality Manasement Control and Satety J

WLDT 106 Beeinnins Weldine J

WLDT IO7 Advanced Weldine J

WLDT 307 G.M.A.W. V/eldine J

OR
WLDT 308 T.LG. Weldine a

J

WLDT 3I5 Metal Fabrication a
J



Electionics Technology
The philosophy of the Allan Hancock College,s
Electronics Program is to offer our students detailed
¡nstruction emphasizing hands-on training using
todayls ¡eçls¡n laboratory instrumentation. We supply
the necessary educational knowledge required for
success in challenging and rewarding fields, such
as mechatronics, computer maintenance, network
administration, telecommunications, industrial cóntrol,
and instrumentation. Several of these technologies
require industry certifications, and the training you will
receive at Allan Hancock College will fully prepare you to
meet and exceed industry standards ofcertification. ln
order to provide more flexibility, many of our courses are
offered via the lnternet to support our students who have
busy schedules.

lfyou are curious about how things work, enjoy operating,
maintaining and installing electrical equipment and thnve
on using your anal¡ical skills, electronics may be right
for you. From c¡rcu¡ts to microprocessors, you'll learn the
basics in a broad range of applicable skills to set you on
your path to a successful career in electronics.

For more information:
Electronics Technology is one ofthe career technical
education programs at Allan Hancock College within
the deparment of lndustrialTechnology. lt resides in the
Engineering Design industry sector.

Department of lndustrial Technology
Phone: 805.922.6966 ext. 3335

industrialtechnology@hancockcollege.edu

Or visit our website at:
www.hancockcollege.edu/cte

Career Technical Education (CTE)
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Electronics Technology
We envision a 21st century electronictechnician to be a

versatile person equipped with technical competence,
resourcefulness, and broad teamwork skills. We believe the
extensive training provided at Allan Hancock College will
give our students a decisive edge in today's demanding
job markets.

Our program's curricula are specifically designed to
enable you to tailor an area of study and your individual
needs by selecting specialized courses or degree
program options.We can help with career goals, whether
interested in acquiring an A.S. degree, a certificate, industry
certifications, or updating job related skills. Our program
was the first at Hancock Colleqe to offer online course
work options.

Facilities and equipment:
The program has two laboratories each equipped
with 24 student stations and modern technological
instrumentat¡on. One lab also includes 3large networking
pods including complete wireless and fiber optic
construct¡on sets.The second lab includes automated
control-manufactur¡ng pods and special computer-
aided-instruction hardware. Students ¡n our program are
eligible for free software from Microsoft and Cisco Systems
corporations.

Employment Opportunities:
Earn¡ng an Associate in Science degree or certificate in
electronics technologyfrom Allan Hancock College will
provide you with the skills necessary to pursue a successful
career in electronics in a wide varieÇ of industries such as:

" Stâte & Federal Traffic Control Ageñcies

" ComputerTechnology

' Network Maintenance

" AlternativàËnêrgy :'-r': .

Depending on your emphasis, employees in electronics
occupations can make an average annual salary of 555,920
according to the Bureau of Labor Statistics (www.bls.gov).
Pay increases with experience and higher education.

Electronics Technolo gy (A.5.)

& Digital Systems Technician
(C er tifi cat e of Achi ev ement)
This associate in science degree/certificate option provides
you with the basic knowledge and skills required for a

wide variety of occupations in the field of electronics.This
degree will also allow you to transfer into an engineering
technology baccalaureate program. You will gain
fundamental mastery of the use of electronic equipment
in electrical, digital, and analog circu¡ts; use computer
simulation and design software to conduc! analyze and
interpret electrical, digital, and analog c¡rcuits. Several
class projects involve designing, building and evaluating
electronic equipment.

Electronic Engineering Technology
(A.s.)

An associate in science degree in electronic engineering
technology provides the lower division course
requ¡rements leading to a baccalaureate degree in
engineer¡ng technology. Choosing this option will give
you skills in the use of electronic equipment in electrical,
digital and analog circuits.You will use computer
simulation and design software to conduct, analyze and
¡nterpret electrical, digital, and analog circuits. Towards
the completion of your degree requirements you will
demonstrate learned skills with a capstone project
requiring you to design, build, and evaluate a piece of
electronic equipment.

Aerospace & Aviation

Banking

Robotics in Police/Sheriff Deots

Wine & Bottling

Gaming

Medical and/or Bioscience

Automot¡ve and/or Heavy Equipment

Manufacturing and Logging

Ski lndustry

Semiconductor Fabrication

Petroleum and Renewable Energy

'''
Network Maintenance

, and Digital Technologies
- (ÀS 6 Certtfcate of Achievement)

Upon giaduation with an associate in science degree or
certificate opt¡on in network maintenance and digital
technologies our students will have demonstrated
understanding of how computers commun¡cate with
each other and the methods employed to ensure that
the communication is reliable. We offer students a

comprehensive program in networking essentials, basic
electronics, and computer applications.

Electronic Training
( C er t ifi c at e of Achi ev em ent)
The electronic training certificate option provides you with
the basic knowledge and skills required for entrylevel
employment in a range of career occupations. As a part of
your curriculum you will have the opportun¡ty to build and
analyze a modern computer system using subsystems.

Mechatronics
(A.5. (Ì Certifcate of Achievement)
An associate in science degree or certificate in
mechatronics gives you a comprehensive foundation in
the software, electronics, and mechanics of technologies
used in automation (process control), robotics, and
machine design and maintenance. Mechatronics lets
you build and manipulate things, combining the best
parts of mechanical engineering, electronics, controls
engineering and computers. lt emphasizes links between
machine and computer, using software to guide a
physical system like a robot.



ADVISORY COMMITTEE

Electronics Technolo gy

Susan Appel
Rabobank

Jim Bevill
LR Baggs

Steve Burgess
Burgess Forensics

Dr. Larry Gooch
USAF, Retired

Greg Johnson
Aerospace Engineer, Retired

Michael Limotta
Limotta IT

Allan Hancock Collese
Faculfv/Staff

Margaret Lau, Academic Dean

Kevin Keinert, Lead Electronics Instructor

Gabriel Marquez, Welding Technology Instructor and Department Chair

Patrick McGuire, Auto Technology Instructor

Mark Peterschick, Electronics Instructor

Jeff Wilson, Elechonics Instructor

Estevan Alvarado, Electronics Instructor

Bob Alldredge, Retired Electronics Instructor

John Reese, Retired Electronics Instructor

Kevin McConnell
SYV Computer Center

Greg Schug
Monolithic Sound

Ryan Toussaint
On-Site Business & IT Solutions

Joe Wade
Lockheed-Martin

Les Wood
Santa Maria Hish School District
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PROGRAM RE\rIEW -- VALIDATION TEAM MEMBERS

TO: Academic Dean Dafe:817/2018

From: Kevin Keinert

We recommend the following persons for consideration for the validation team:

DEPARTMENT Industrial Techno ROGRAM Electronics Techn

Board Policy requires that the validation team be comprised of the dean of the area, one faculty
member from a related discipline/program, and two faculty members from unrelated disciplines.

Dominic Dal Bello Engineering
(Name)

Gabriel Marquez

(Related Discipline/Program)

Welding Technology
(Name) (Unrelated Discipline/Program)

Patrick McGuire Auto Technology

Attheoptionoftheself-studyteam,thevalidationteam¡¡qyalsoincludeoneormoreofthefollowíng: a. someonefromafour-yearinstitutioninthe
same discipline; someone from another community college in the same discipline; a high school instructor in the same discipline; a member of an

Rick Motawakel, MBA Professor, Electronics Technology
(Name) (Title)

Affiliation: Antelope Valley College Telephone Contact Number: 661-772-6300

Address 3041 E Ave K. Lancast
(Mailine) Citylstatelziþ email address

(Name)

Affiliation:

(Title)

Telephone Contact Number:

Address
Mailine) City/Statelzi email address

(Name)

Affiliation:

(Title)

Telephone Contact Number:

Address
ailine) Citv/State/Zi email address

APPRoVEu: \x\ tl,l',lMV.f [Án
Acadámic Dean
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EXECUTIVE SUMMARY
lValidation Team Report)

1.. MAJOR FINDINGS

Strensths of the proeram/discipline:

o High quality of instruction
o Dedication of PT instructors and coordinator
o Labor market data that validates regional occupational demand that outstrips supply of

graduates' entry into middle skill, middle wage jobs with high employment outcomes
o Despite scheduling obstacles and challenges resulting in limited program offerings,

outcome data show that EL students persist and succeed to attain certificates and degrees
o High student satisfaction rates as indicated by recent survey of current and former EL

students

Concerns reea rdins the program/discipline:

o Degree and certificate curricula need to be streamlined
o Lack of adequate and up-to-date, organized, and physically attractive learning

environments (classrooms and labs)
o Lack of class offerings during the day
o Lack of program oversight and championing by a full-time discipline lead
o Lack of consistency in program offerings, resulting in missed opportunities to serve more

students and improve completion rates

2. RECOMMENDATIONS

o Hire at least one and possibly two full-time instructors.
o Hire a part-time instructional assistant for the electronics and networking labs.
o Develop a Survey of Electronics course designed to satisfy the General Education

requirement in the Natural Sciences area.
o Reinstate an Electronics Calculations course to increase student success in all EL courses.
o Relocate EL classrooms into renovated facilities in 0-300.
o Expand dual enrollment and articulation agreements with high schools and maintain and

expand articulation agreements with 4-year institutions.
o Streamline the EL curriculum and develop two-year plans of completion.
o Revitalize and expand the program's industry advisory committee to ensure workforce

needs are met and to ensure currency and adequacy of curriculum and instructional
resources (see attached list of identified equipment needs to meet state-of-the-industry
standards).

o Rebrand and refresh targeted program promotional and outreach materials.
o Plan and execute educationaloutreach events and activitiesto engage students in career

exploration and pathway awareness and enthuse prospective new students into the
program to close equity gaps in access.



VALIDATION TEAM SIGNATURE PAGE

Dominic Dal air, Mathematical Sciences Department and Professor, Engineering

nology Department and Assoc. Prof., Welding

BA; Professor, Electronics Technology, Antelope Valley College

Patrick McG u ire, Professor, Automotive Tech nology

ert, Asso'ciate Faculty nator, Electronics Tech nology

Margaret Lau, Dean, Academic Affairs



PLAN OF ACTION - POST VALIDATION
(Sixth-Year Evaluation)

DEPARTMENT: Industrial Technolosy PROGRAM: Electronics Technoloey

In preparing this document, refer to the PIan of Action developed by the discipline/program during the self-study, and the
recommendations of the Validation Team. Note that while the team should strongly consider the recommendations of the validation
team, these are recommendations only. However, the team should provide a rationale when choosing to disregard or modify a
vali dation team recommendation.

Identify the actions the disciplineþrogram plans to take during the next six years. Be as specific as possible and indicate target dates.
Additionally, indicate by the number each institutional goal and objective which is addressed by each action plan. (See Institutional
Goals and Objectives) The completed final plan should be reviewed by the department as a whole.

Please be sure the signature page is attached.

RECOMMENDATIONS TO IMPROVE DESIRED STUDENT OUTCOMES Theme/objective/
AND IMPROVE STUDENT PERFORMANCE StTAtCgY NUMbET TATgCt

AHC from btrategic Plan Date

RECOMMENDATIONS TO ACCOMMODATE CHANGES IN STUDENT Theme/ObJective/ TaTget
CHARACTERISTICS Strategy Number _ Date

AHC from Strateeic Plan

Hire a full-time faculty member to lead, champion, and galvanize the
Electronics Technology program and boost enrollment.

Remodel the electronics and networking labs to provide safe, attractive, and
accessible environments that enhance the ability to teach and learn.

Develop a Survey ofElectronics course designed to satis$r the General
Education requirement in the Natural Sciences area.

Streamline the EL curriculum and develop two-year plans of completion.

Relocate EL classrooms into renovated facilities in 0-300.

Revitalize and expand the program's industry advisory committee to ensure
workforce needs are met and to ensure currency and adequacy ofcurriculum
and instructional resourçe (see attached list of identified equipment needs to
meet state-of-the-industry standards).

Goal IEI

Goal SLSI

Goal SLS3

Goal IR4

Goal El

Spring 2021

Spring 2021

Spring 2021

Spring 2021

Spring 2021

Spring 2021

Enrollment Changes

Expand dual enrollment and articulation agreements with high schools; maintain
and expand articulation agreements with 4-year institutions.

Goal SLS2 Spring 2021

Demographic Changes

Plan and execute educational outreach events and activities to engage students
in career exploration and pathway awareness and enthuse prospective new
students into the program to close equity gaps in access.

Goal SLS2 Spring

2021



RECOMMENDATIONS TO IMPROVE THE EDUCATIONAL Theme/Objective/
ENVIRONMENT strategy Nïmber Target

AHC from Strategic Plan Date

Curricular Changes

Reinstate an Electronics Calculations course to increase student success in all EL
courses.

Develop a Survey ofElectronics course designed to satisff the General Education
requirement in the Natural Sciences a¡ea.

Goal SLS2 Spring 2021

Co-Cumicular Changes
Investigate possibility of cross-listing Computer Science and EL courses. Goal SLS2 Spring 2021

Neighboring College and University Plans

Maintain and expand articulation agreements with 4-year institutions. Goal SLS2 Spring 2021

Related Community Plans
Revitalize and expand the program's industry advisory committee to ensure

workforce needs are met and to ensure currency and adequacy ofcuniculum
and instructional resource (see attached list ofidentified equipment needs to
meet state-of-the-industry standards).

Goal El Spring 2021

Theme/Objective/
strategy Number 

- Resources Target
RECOMMENDATIONS THAT REQUIRE ADDITIONAL RESOURCES AHc fromstrâtesic ^Ñ-e;J 

oate

Facilities

Relocate EL classrooms into renovated facilities in 0-300. Goal IE1 N/A Spring 2021

Equipment
Purchase (25) Soldering Workstations
Consider "2inl 862d+ SMD Hot Air Rework Station Solderine Iron Station LED
Display W/4 Nozzle l10V New Version"

Purchase (25) Fume Absorbers
Consider "VALTCAN Solder Smoke Absorber Fume Remover Fan Carbon Filtel
ESD Safe F4400"
Purchase (6) Power Supply
Consider "B&K Precision 1902 Switching DC Bench Power Supplies 1-60V,
154"
Purchase (25) ESD Mat Kits
Cannot determine model# until the work benches are set up.

Goal IE1

52,200 (Total)

52,425 (Total)

$5,880 (Total)

$2,000 (Total)

Spring 2021

Spring 202 I

Spring 2021

Spring 2021

Staffing
Hire a full-time faculty member to lead, champion, and, galvanize the Electronics
Technology program and boost enrollment

Goal IEl N/A Spring 2021

VALIDATION TEAM RECOMMENTATIONS
Disregarded or modified (if appropriate) REASON ACTION/CHANGE

Recommendation

N/A

Recommendation

N/A
Recommendation

N/A





ACADEMIC AFFAIRS

6-Year Program Review Checklist

Electronics Technologv

! fante of Contents - the page numbers in the table of contents match the page numbers in the
document.

f,l Status Summary - current status on previous plan of action

I Supporting documentation - evidence is attached and supports responses to the self-study
questions, data is analyzed and summarized

ffi Completed self-study questions referred to data sources where appropriate, embedded data tables.

I Student Data Summary

I Assessment Plan

I Course Review Cycle Completed:

General Education review

ffi ecn Summary Sheet

f, lrticulation status of courses (in conjunction with articulation officer)

[Course Review Verification Form (includes all courses in the discipline listed as been

reviewed)

ffi Program listings and current course outlines - download from CurricUnet

I Pre-Validation Plan of Action (P.O.A.) - this plan is written prior to the validation team meeting

f, vatiaation Team Member List - approved by the dean

ffi Executive Summary (written by the validation team)

ffi *Validation Team Signature Page (this is the signature page to the Executive Summary and only

requires the signatures of validation team members)

I eost Validation P.O.A. - final plan of action including validation team recommendations or statement
indicating the reason for not including those recommendations in final P.O.A.

[ *Signature Page (signature page to the Post Validation P.O.A. signed by the self-study team
members, department chair, dean, and VP academic affairs)

I tabor market data and analysis

X other adv¡sorv board rec

Submitting the Document to VP Office

X Completed document, UNBOUND, including 2 signature pages*, to the VP Academic Affairs. (Bound

documents will be taken apart for scanning).

I The signed document will be forwarded to lE office for posting to the "Program Review Matrix" on

myHancock and the original returned to the academic dean's office.

For assistance, please contact Rebecca Andres, Academic Affairs, exl.3246 or randres@hancockcollege.edu

.t.Z/1.7i'j-:i


