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In dus trial Tech nol ogy  ca reers have be come
highly so phis ti cated and spe cial ized.  Con tin u ous re -
train ing through out one’s en tire ca reer is com monly re -
quired in many oc cu pa tions. For all of these rea sons, a 
back ground in math, sci ence, tech nol ogy, and com mu -
ni ca tions as shown be low is sug gested for en trance into 
NIACC’s In dus trial Tech nol ogy Pro grams.

TECH NOL OGY
Drafting/CAD
Elec tric ity/Elec tron ics
Metals Pro cessing
Other Elec tives

MATH
Ap plied Math OR
Al ge bra, Ge ome try, Trigo nome try

SCI ENCE
Ap plied Bi ol ogy/Chem is try OR
Bi ol ogy and Chem is try
Prin ci ples of Tech nol ogy OR
Phys ics

ENG LISH/COM MU NI CA TIONS
Ap plied Com mu ni ca tions
Work place Readi ness
Tra di tional Eng lish courses

NI ACC has sup port serv ices through the Stu dent
Learning Cen ter for stu dents need ing to strengthen
their skills in one or more of these ar eas.

Quot able Quote:

No one is useless in this world who light ens
the bur den of it for any one else.

-Charles Dickens
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Auto mo tive Serv ice Technology
Au to mo tive Ser vice Tech nol ogy is a 4½ se mes ter as so -
ci ate in ap plied sci ence (AAS) de gree pro gram.  The
pro gram is ASE/NATEF Mas ter Cer tified.  All eight in -
struc tional ar eas meet in dus try and ed u ca tional stan -
dards as iden ti fied by Au to mo tive Ser vice Ex cel lence
and eval u ated by the Na tional Au to mo tive Tech ni cians
Ed u ca tion Foun da tion:

En gine Re pair
Au to matic Trans mis sion/Transaxle
Man ual Drive Train and Axles
Sus pen sion and Steering
Brakes
Elec tri cal/Elec tronic Sys tems
Heating and Air Con di tioning
En gine Per for mance

Tech ni cians are em ployed at au to mo tive deal er ships
and in de pend ent ser vice/re pair fa cil i ties as gen eral
(line) tech ni cians or as spe cialty tech ni cians.

AAS DE GREE RE QUIRE MENTS:  
Com ple tion of re quired cur ric u lum, with an av er age
grade point of 2.00 (C).

AU TO MO TIVE PRO GRAM GOAL
Pre pare in di vid u als for em ploy ment in the au to mo tive
ser vice in dus try by:

• Main taining an en vi ron ment that is con du cive to
learn ing.

• Of fer ing cur ric u lum that re flects cur rent in dus try re -
quire ments.

• De livering class room in struc tion that en cour ages an -
a lyt i cal think ing.

• Pro viding lab o ra tory ex pe ri ence that uti lizes tech ni -
cal and prob lem-solving skills.

• Pro moting work man ship that meets or ex ceeds in -
dus try stan dards.

Quot able Quote:

Both the ed u ca tional and au to mo tive com mu -
ni ties should be proud of your com mit ment to
quality au to mo bile train ing pro grams.

- ASE Pres i dent Ron ald H. Weiner to NIACC 
  re gard ing Au to mo tive Pro gram ASE/NATEF 
  Cer tif i ca tion

Au to mo tive Ser vice 
Au to mo tive Ser vice serves as a foun da tion for the Au to -
mo tive Ser vice Tech nol ogy AAS pro gram.  Stu dents
have the op tion to com plete the 2½ se mes ter pro gram
and earn a di ploma, how ever, they are en cour aged to
seek an AAS de gree to max i mize their po ten tial for suc -
cess in the au to mo tive ser vice in dus try.  Oc cu pa tional
ar eas of in struc tion of the di ploma pro gram are
ASE/NATEF cer ti fied.

DI PLOMA OP TION RE QUIRE MENTS:  
A di ploma is granted to a per son who has com pleted at
least thirty (30) se mes ter hours of credit.  A min i mum
cu mu la tive grade point av er age of 2.00 (C) is re quired. 
De vel op men tal courses are not used in cal cu lat ing the
cu mu la tive grade point av er age for grad u a tion.

EN TRANCE AD VISING:
Due to the highly tech ni cal na ture of the Au to mo tive pro -
grams and NIACC’s com mit ment to giv ing stu dents the
best pos si ble op por tu nity for suc cess, stu dents will be
sched uled for ad vise ment ses sions with coun sel ors
and pro gram per son nel.  In these ses sions, the stu -
dent’s ca reer plans, pre vi ous back ground, tran scripts,
test scores, life ex pe ri ences, and mo ti va tion will aid in
de sign ing a pos i tive ed u ca tional ex pe ri ence.
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The NIACC Au to mo tive pro gram was the 2001 win ner of
the pres ti gious ASE Au to mo tive Award of Ex cel lence for
the state of Iowa and was also the na tional run ner-up. 



Au to mo tive Ser vice Tech nol ogy
AS SO CI ATE IN AP PLIED SCI ENCE DE GREE

SCHED ULE
First Term
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II ..............................2 s.h.
95:130 Com mu ni ca tions I...................................3 s.h.
96:132 Elec tri cal Con cepts.................................3 s.h.
98:144 Intro to Au to mo tive Tech nol ogy..............3 s.h.
98:145 Brake Sys tems .......................................3 s.h.
98:146 Sus pen sion and Steer ing .......................3 s.h.

19 s.h.
Sec ond Term
96:150 Ca reer Phys ics .......................................4 s.h.
98:147 Elec tri cal Sys tems I ................................3 s.h.
98:148 En gine Re pair.........................................3 s.h.
98:149 Man ual Drive Train & Ax les ....................3 s.h.
98:161 Metal Proc ess ing & Met al lurgy...............2 s.h.

15 s.h.
Sum mer Term
98:133 Heat ing and Air- Conditioning. ................ 3 s.h.
98:180 Com put er ized Con trols...........................2 s.h.

5 s.h.
Third Term
15:241 Hu man Re la tions....................................3 s.h.
98:179 Auto matic Trans mis sions & Tran sax les .5 s.h.
98:208 Fuel De liv ery Sys tems............................ 3 s.h.
98:209 Elec tri cal Sys tems II............................... 5 s.h.

16 s.h.
Fourth Term
89:150 Em ploy ment Strategies ..........................1 s.h.
95:131 Com mu ni ca tions II.................................. 3 s.h.
98:211 En gine Per form ance Test ing ..................5 s.h.
98:212 Adv. En gine Per form ance .....................7 s.h.

16 s.h.
To tal Hours   71 s.h.

DI PLOMA OP TION SCHED ULE

Com ple tion of First Term, Sec ond Term, and Sum mer
Term (2½ se mes ters).  Em ploy ment Strategies
(89:150) will be of fered to stu dents who se lect this op -
tion.

Course De scrip tions - Au to mo tive 
Ser vice and Au to mo tive Ser vice 
Tech nol ogy

15:241 Hu man Re la tions (3 s.h.) The study of how
peo ple sat isfy both per sonal growth needs and or ga ni -
za tional goals in their ca reers.  Al though also in ter ested
in the why of hu man be hav ior, hu man re la tions goes fur -
ther and looks at what can be done to an tic i pate prob -
lems, re solve them, or pre vent them from hap pen ing. 
This field em pha sizes knowl edge that can be ap plied in
prac ti cal ways to prob lems of in ter per sonal re la tions at
work or in our per sonal life.  Sig nif i cant de vel op ments in
re cent years in the work place have in creased the im por -
tance of in ter per sonal skills in al most ev ery type of work
set ting; these trends pro vide sup port for the ne ces sity of 
ac quir ing com pe tence in hu man re la tions. (45-0)

89:150 Em ploy ment Strategies (1 s.h.) De velop skills
nec es sary to en ter the job mar ket and ex pe ri ence
long-term ca reer growth.  Stu dents learn ba sic job seek -
ing tech niques, job keep ing skills, and strat e gies for
con tin ued growth.  (15-0)

91:122 Oc cu pa tional Math I (2 s.h.)  Pre req ui site: 
Com pass Pre-Algebra Score greater than or equal to 49 
or a score greater than or equal to 16 on the math por -
tion of the ACT exam or com ple tion of Ba sic Math with a
C  or better or com ple tion of Ca reer Math I with a C or
better.  This course cov ers es sen tial top ics in al ge bra,
in clud ing ra tio and pro por tion, and ba sic sta tis tics.  This
course is of fered dur ing the first eight weeks of the fall
se mes ter and the first eight weeks of the spring se mes -
ter.  (30-0)  

91:123 Oc cu pa tional Math II (2 s.h.)  Pre req ui site: 
Com ple tion of 91:122, Oc cu pa tional Math I, with a C or
better.  This course cov ers es sen tial top ics in ge om e try
and trig o nom e try.  This course is of fered dur ing the sec -
ond eight weeks of the fall se mes ter and the sec ond
eight weeks of the spring se mes ter.  (30-0)  

91:299A-D Spe cial Prob lems in Ca reer Pro grams
(1-4 s.h.) Course ar ranged with spe cial per mis sion of
in struc tor and Di vi sion Chair. Credit is based on stan -
dard con tact hours and as signed by Di vi sion Chair and
ap proved by Vice Presi dent for Aca demic Af fairs.
Course may be re peated for credit.  

95:130 Com mu ni ca tions I (3 s.h.)  Study de signed to
as sist stu dents in im prov ing and/or re fin ing skills in the
ar eas of read ing, writ ing, lis ten ing, and speak ing to help
meet com mu ni ca tion needs in col lege and for suc cess
and ad vance ment in a ca reer. (45-0)

95:131 Com mu ni ca tions II (3 s.h.) Fur ther study de -
signed to as sist stu dents in im prov ing and/or re fin ing
skills in the ar eas of read ing, writ ing, lis ten ing, and
speak ing to help meet com mu ni ca tion needs in col lege
and for suc cess and ad vance ment in a ca reer. (45-0)

96:132 Elec tri cal Con cepts (3 s.h.) Elec tri cal Con -
cepts is an in tro duc tory sur vey of elec tric ity and elec -
tron ics suit able for stu dents in ter ested in purs ing a
ca reer in such tech ni cal fields as elec tron ics, au to mo -
tive, HVAC, and other fields that re quire knowl edge of
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ba sic elec tri cal/elec tronic con cepts.  Topics in clude
safety, shop and lab prac tices, mo tors and con trols, di -
rect and al ter nat ing cur rent, and semi con duc tor and
dig i tal elec tron ics.  Course work con sists of prob lem
solv ing, com puter-assisted in struc tion, com puter sim u -
la tion, and hands-on ex er cises with in dus trial grade
equip ment.   (30-30)

96:150 Ca reer Phys ics (4 s.h.) Pre req ui site/Corequi -
site: one se mes ter of Ca reer Math. An in tro duc tion to
ba sic op er at ing prin ci ples of gears, lev ers, pul leys, sim -
ple ma chines, and the ef fects of heat on sol ids, liq uids,
and gases. (45- 30)

98:133 Heat ing & Air- Conditioning (3 s.h.) Pre req ui -
site/Corequi site: 96:132, Elec tri cal Con cepts, or in -
struc tor’s per mis sion. In struc tion in heat trans fer
prin ci ples ap plied in test ing, re pair ing, and/or re plac ing
heat ing and air- conditioning sys tem com po nents.
Labo ra tory pro ce dures for serv ic ing and main tain ing
air- conditioning sys tems util iz ing re frig er ant re cov ery
and re cy cling equip ment. (30-60)

98:144 In tro duc tion to Auto mo tive Tech nol ogy (3
s.h.) Pre req ui site/Corequi site: strong me chani cal ap ti -
tude. In struc tion in fun da men tal shop safety, serv ice
pro ce dures, pre ci sion meas ure ment and en gine op era -
tion, use of serv ice manu als and serv ice equip ment.
Labo ra tory pro ce dures in per form ing new ve hi cle pre -
de liv ery in spec tions, ve hi cle lu bri ca tion and fluid
changes, and gen eral main te nance and serv ice of en -
gine ex haust and cool ing sys tems. (30- 60)

98:145 Brake Sys tems (3  s .h. )Pre req ui  -
site/Corequisite: 98:144, In tro duc tion to Au to mo tive
Tech nol ogy. In struc tion in the the ory and op er at ing
prin ci ples of hy drau lic and antilock (ABS) sys tems. Lab -
o ra tory pro ce dures for in spect ing, test ing di ag nos ing,
re pair ing and/or re plac ing con ven tional, power, and
ABS sys tem com po nents. (15-90)

98:146 Sus pen sion and Steer ing (3 s.h.) Pre req ui -
site/Corequi site: 98:144, In tro duc tion to Auto mo tive
Tech nol ogy. In struc tion/labo ra tory serv ice pro ce dures
for in spec tion, ad just ments, align ment, re pair and/or re -
place ment of sus pen sion and steer ing com po nents.
(15- 90)

98:147 Elec tri cal Sys tems I (3 s.h.)  Pre req ui -
site/Corequi site: 98:144, In tro duc tion to Auto mo tive
Tech nol ogy and 96:132, Elec tri cal Con cepts. In struc -
tion in the elec tri cal and elec tronic prin ci ples and test ing 
pro ce dures as ap plied to auto mo tive cir cuits and mi cro -
proc es sors. Labo ra tory pro ce dures to in clude the utili -
za tion of wir ing sche mat ics and test equip ment for
di ag nos ing and re pair ing in stru men ta tion, elec tri cal ac -
ces sory, and light ing sys tems. (30- 60)

98:148 En gine Re pair (3 s.h.) Pre req ui site/Corequi -
site: 98:144, In tro duc tion to Auto mo tive Tech nol ogy. In -
struc tion/labo ra tory pro ce dures for en gine re pair
di ag no sis, re moval, dis as sem bly, in spec tion, over haul
and re as sem bly of auto mo tive and/or light truck en -
gines ac cord ing to manu fac tur er’s speci fi ca tions. (15-
 90)

98:149 Man ual Drive Train & Ax les (3 s.h.)  Pre req ui -
site/Corequi site: 98:144, In tro duc tion to Auto mo tive
Tech nol ogy. In struc tion/labo ra tory pro ce dures for serv -
ic ing, di ag nos ing, and re pair ing/re plac ing stan dard
trans mis sions and clutches, tran sax les, and dif fer en -
tials. (15- 90)

98:161 Metal Proc ess ing and Met al lurgy (2 s.h.)
Prac ti cal ap pli ca tions  of ba sic metal work ing tools and
pro cesses used in the field of au to mo tive ser vice.
Covers ba sic SMAW, GMAW, GTAW, and oxy acet y -
lene weld ing and cut ting.  (15-30)

98:179 Auto matic Trans mis sions & Tran sax les (5
s.h.) Pre req ui site/Corequi site: 96:132, Elec tri cal Con -
cepts, or in struc tor’s per mis sion. In struc tion in di ag no -
sis, main te nance, and over haul of ma jor auto matic
trans mis sions and tran sax les in vari ous makes of auto -
mo biles. (45- 90)

98:180 Com put er ized Con trols (2 s.h.)  Pre req ui -
site/Corequi site: 96:132, Elec tri cal Con cepts, or in -
struc tor’s per mis sion. In struc tion in the ory, ap pli ca tion,
and di ag nos tics of auto mo tive com put ers, sen sors, and
con trol de vices. (15- 45)

98:208 Fuel De liv ery Sys tems (3 s.h.) Pre req ui -
site/Corequi site: 96:132, Elec tri cal Con cepts, or in -
struc tor’s per mis sion; and strong me chani cal ap ti tude.
In struc tion in the fun da men tals of op era tion and serv ice
of com plete fuel sys tems, in clud ing stor age, de liv ery,
and me ter ing. (30- 60)

98:209 Elec tri cal Sys tems II (5 s.h.)  Pre req ui -
site/Corequi site: 98:147, Elec tri cal Sys tems I, or in -
struc tor’s per mis sion. Strong me chani cal ap ti tude.
In struc tion in op era tion, serv ice, and trou ble shoot ing of
auto mo tive elec tronic/elec tri cal cir cuits and sys tems; to
in clude start ing, charg ing, and ig ni tion sys tems. (45- 90)

98:211 En gine Per form ance Test ing (5 s.h.) Pre req -
ui site/Corequi site: 98:180, Com put er ized Con trols, or
in struc tor’s per mis sion. Strong me chani cal ap ti tude. In -
struc tion in the the ory, op era tion, and analy sis of com -
puter con trol dis tribu tor less ig ni tion and emis sion
sys tems, with em pha sis placed on di ag no sis/re pair of
prob lems us ing manu fac turer flow charts, os cil lo -
scopes, DVOMs, and scan tools. (45- 90)

98:212 Ad vanced En gine Per form ance (7 s.h.) 
Pre req ui site/Corequi site: 98:180, Com put er ized Con -
trols, or in struc tor’s per mis sion. Strong me chani cal ap ti -
tude. In struc tion in the the ory, op era tion, and test ing of
com put er ized en gine con trol sys tems and other ad -
vanced elec tronic sys tems on the auto mo bile, with em -
pha sis placed on di ag no sis/re pair of prob lems us ing
manu fac turer flow charts, os cil lo scopes, DVOMs, and
scan tools. (75- 105)
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Build ing Trades - Day
Build ing Trades is a di ploma pro gram de signed for in di vidu -
als in ter ested in a ca reer in resi den tial, com mer cial, or in dus -
trial build ing con struc tion. Resi den tial con struc tion in volves
the build ing or re mod el ing of houses, con do mini ums, or
apart ment com plexes. These struc tures are pri mar ily wood
frame con struc tion. Com mer cial con struc tion in volves the
build ing of sin gle story of fice build ings, stores, or res tau rants. 
These struc tures of ten use light gauge metal fram ing in ad di -
tion to wood con struc tion. In dus trial con struc tion in cludes the 
build ing of fac to ries, hos pi tals, schools, or mul ti story of fice
build ings. These struc tures may be con structed of con crete,
ma sonry, struc tural steel, or a com bi na tion of ma te ri als.

Build ing Trades Pro gram stu dents learn and de velop skills
through a com bi na tion of classroom- structured units, ma -
nipu lat ive lab proj ects, and men tored job ex pe ri ences.
Class room units pro vide stu dents with nec es sary in for ma -
tion on safety, blue print read ing, and craft work pro cesses.
Ma nipu la tive proj ects pro vide stu dents the op por tu nity to
learn craft skills at their own pace in a mock job site set ting.
The Build ing Trades Lab is a state-of-the-art fa cil ity where
stu dents learn in an in di vid u al ized, com pe tency-based set -
ting, mas ter ing skills by con struct ing ma nipu lat ive proj ects.
Men tored job ex pe ri ences pro vide stu dents the op por tu nity
to ap ply learned skills as well as  de velop new skills while
work ing un der the guid ing su per vi sion of skilled con trac tors
on job sites around North Iowa.

In com ing stu dents are el i gi ble to com pete for schol ar ships
through the Tom and Linda Schaefer En dow ment Fund,
which pro vides twelve $1000 schol ar ships each year for
NIACC Build ing Trades stu dents.  Grad u ating stu dents are
el i gi ble to com pete for a $500 schol ar ship awarded each se -
mes ter by the Con trac tors’ Ad vi sory As so ci a tion and the
North Iowa Area Builders Ex change.  The Con trac tors’ Ad vi -
sory As so ci a tion has also cre ated a fi nan cial as sis tance
agree ment to en able a con trac tor to re pay a por tion of a stu -
dent’s ed u ca tional costs af ter the stu dent has com pleted the
pro gram re quire ments.  In ex change for a com mit ment to
work for a Con trac tors’ Ad vi sory As so ci a tion mem ber con -
trac tor af ter grad u a tion, a stu dent may re ceive full or par tial
tu i tion as sis tance from the con trac tor.   A di ploma will be
awarded upon suc cess ful com ple tion of the pre scribed cur -
ricu lum with a grade point av er age of 2.00 (C) or bet ter.

Courses are struc tured so that stu dents may en ter
the Build ing Trades Pro gram at any se mes -
ter--Summer, Fall, or Spring.  For fur ther in for ma tion
on the pro gram, check out  our websi te at :  
http://staff.niacc.cc.ia.us/~awermes/btrades/in -
dex.html

SCHED ULE
First Term (Sum mer)
91:151 Fun da men tals of Car pen try I..................3 s.h.
91:152 Fun da men tals of Car pen try II.................3 s.h.
89:100 Co op era tive Work Ex pe ri ence................ 1 s.h.

7 s.h.

Sec ond Term (Fall)
89:150 Em ploy ment Strat egies ..........................1 s.h.
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II ..............................2 s.h.
91:153 Car pen try I.............................................. 4 s.h.
91:154 Car pen try I Lab.......................................4 s.h.
91:159 In tro to the PC........................................ 1 s.h.
95:130 Com mu ni ca tions I...................................3 s.h.
89:100 Co op era tive Work Ex pe ri ence................ 1 s.h.

18 s.h.
Third Term (Spring)
91:156 Car pen try II.............................................4 s.h.
91:157 Car pen try II Lab......................................4 s.h.
91:198 Blue print Read ing and Es ti mating.......... 3 s.h.
96:150 Ca reer Phys ics .......................................4 s.h.
89:100 Co op era tive Work Ex pe ri ence................ 1 s.h.

16 s.h.
To tal Hours 41 s.h.

Build ing Trades - Ev ening
The eve ning Build ing Trades Pro gram is de signed for
in di vid u als in ter ested in com plet ing the first term di -
ploma car pen try course re quire ments of the day time
pro gram, or for those in di vid u als in ter ested in gain ing
some ba sic car pen try skills.  Stu dents choos ing to com -
plete the first term car pen try di ploma course re quire -
ments need to com plete Fun da men tals of Car pen try I
and Fun da men tals of Car pen try II.   Stu dents seek ing to
gain car pen try ex pe ri ence may elect to en roll in a se -
mes ter length class, or they may take in di vid ual skill
mod ules.  En roll ment in in di vid ual car pen try skill mod -
ules is avail able through the NIACC Con tinuing Ed u ca -
tion of fice on an open en try/open exit ba sis to
ac com mo date flex i ble sched ul ing.

You may work dur ing the day and at tend classes in the
eve ning.  Eve ning car pen try classes are de signed to be
hands-on, self-paced, and in di vid u al ized.  Classes are
three hours in length and are of fered two eve nings per
week dur ing the se mes ter.  Stu dents com plet ing the
eve ning pro gram may be gin the day time Build ing
Trades di ploma pro gram in the sec ond term (fall se mes -
ter) hav ing al ready com pleted the sum mer term
courses.

You may also en roll in Co op er a tive Work Ex pe ri ence
and re ceive col lege credit for re lated work ex pe ri ence.

SCHED ULE
First Term (Fall)
91:151 Fun da men tals of Car pen try I ................... 3 s.h.
89:100 Co op er a tive Work Ex pe ri ence ................ 1 s.h.

4 s.h.
Sec ond Term (Spring)
91:152 Fun da men tals of Car pen try II ..................3 s.h.
89:100 Co op era tive Work Ex pe ri ence .................1 s.h.

4 s.h.
To tal Hours  8 s.h.
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Course De scrip tions - 
Build ing Trades
89:100A Co op er a tive Work Ex pe ri ence (1 s.h.) Prac -
ti cal train ing on the job un der the co op er a tive su per vi -
sion of the col lege and work su per vi sor.   (0-60)

89:150 Em ploy ment Strategies (1 s.h.) De velop skills
nec es sary to en ter the job mar ket and ex pe ri ence
long-term ca reer growth.  Stu dents learn ba sic job seek -
ing tech niques, job keep ing skills, and strat e gies for
con tin ued growth.  (15-0)

91:122 Oc cu pa tional Math I (2 s.h.)  Pre req ui site: 
Com pass Pre-Algebra Score greater than or equal to 49 
or a score greater than or equal to 16 on the math por -
tion of the ACT exam or com ple tion of Ba sic Math with a
C  or better or com ple tion of Ca reer Math I with a C or
better.  This course cov ers es sen tial top ics in al ge bra,
in clud ing ra tio and pro por tion, and ba sic sta tis tics.  This
course is of fered dur ing the first eight weeks of the fall
se mes ter and the first eight weeks of the spring se mes -
ter.  (30-0)  

91:123 Oc cu pa tional Math II (2 s.h.)  Pre req ui site: 
Com ple tion of 91:122, Oc cu pa tional Math I, with a C or
better.  This course cov ers es sen tial top ics in ge om e try
and trig o nom e try.  This course is of fered dur ing the sec -
ond eight weeks of the fall se mes ter and the sec ond
eight weeks of the spring se mes ter.  (30-0)  

91:151 Fun da men tals of Car pen try I (3 s.h.)  (15-60)
91:152 Fun da men tals of Car pen try II (3 s.h.) (15-60)
Gen eral skills in struc tion cov ers safety; ba sic power
tools; ba sic power tools; job site safety; print read ing;
con struc tion ma te ri als and sys tems; con struc tion fas -
ten ers and pro cesses; res i den tial con struc tion prac -
tices; and com mer cial con struc tion prac tices.

91:153 Car pen try I (4 s.h.)  (60-0)
91:154 Car pen try I Lab (4 s.h.) (0- 210)
Gen eral skills in struc tion cov ers safety; hand tools;
power tools; print read ing; build ers level, tran sit, and
la ser; scaf fold ing; rig ging; arc weld ing, cut ting, and
burn ing. Resi den tial skills in struc tion cov ers site work;
build ing lay out; form work; floor and sill fram ing; wall
and ceil ing fram ing; roof fram ing; stair con struc tion;
ex te rior walls, sof fits, and cor nice con struc tion; roof
cov er ings; win dow and door in stal la tion; cabi net fab ri -
ca tion; and run ning trims and hard ware in stal la tions.
91:153 and 91:154 must be taken con cur rently.

91:156 Car pen try II (4 s.h.) (60-0)
91:157 Car pen try II Lab (4 s.h.) (0- 210)
Gen eral skills in struc tion cov ers safety; hand tools;
power tools; print read ing; build ers level, tran sit, and la -
ser; scaf fold ing; rig ging; arc weld ing, cut ting, and burn -
ing. Com mer cial skills in struc tion cov ers site work;
build ing lay out; foot ing, wall, stair, col umn, beam, and
deck form con struc tions; wood and steel stud fram ing;

ex te rior walls and can opy con struc tions; cabi net fab ri -
ca tion; wood and steel jamb, win dow, door, mill work,
and hard ware in stal la tions; of fice par ti tion, and acous ti -
cal ceil ing in stal la tions.  91:156 and 91:157 must be
taken con cur rently.  

91:159  Intro to the PC (1 s.h.)  Pro vides an in tro duc -
tion to the desk top PC, its parts and ba sic op er a tion. 
Stu dents learn how to op er ate the com puter, work
within the win dows en vi ron ment, and ma nip u late files. 
Course ex er cises in clude us ing a word pro cess ing pro -
gram, send ing E-mail, and ex plor ing the Internet. 
(10-20)

91:198 Blue print Read ing and Es ti mat ing (3 s.h.)
Resi den tial and com mer cial blue print read ing and ma -
te ri als es ti mat ing cov ers un der stand ing draw ings, the
lan guage of con struc tion.  Stu dents learn how to gather
and use in for ma tion from prints and draw ings to es ti -
mate quan ti ties of ma te ri als and per form con struc tion
work pro cesses. (45-0)

95:130 Com mu ni ca tions I (3 s.h.)  Study de signed to
as sist stu dents in im prov ing and/or re fin ing skills in the
ar eas of read ing, writ ing, lis ten ing, and speak ing to help
meet com mu ni ca tion needs in col lege and for suc cess
and ad vance ment in a ca reer. (45-0)  

96:150 Ca reer Phys ics (4 s.h.)  Pre req ui  -
site/Corequisite: Com ple tion of Ca reer Math re quire -
ment and/or per mis sion of the instructor. An
in tro duc tion to ba sic op er at ing prin ci ples of gears, lev -
ers, pul leys, sim ple ma chines, and the ef fects of heat on 
sol ids, liq uids, and gases. (45- 30)
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Cli mate Con trol
(Res i den tial/Com mer cial Heating and
Air-Conditioning)

To day’s cli mate con trol tech ni cian in stalls, main tains,
ana lyzes, and modi fies heat ing and air- conditioning
sys tems.

The Cli mate Con trol cur ricu lum pro vides op por tu ni ties
to de velop the skills nec es sary for en try into the HVAC
(heat ing, ven ti la tion, air- conditioning) in dus try.

The Cli mate Con trol cur ricu lum al lows stu dents to
choose be tween com plet ing a pro gram in Cli mate Con -
trol Me chan ics, which leads to a di ploma with an em -
pha sis in resi den tial heat ing and air- conditioning or a
pro gram in Cli mate Con trol Tech nol ogy, which leads to
an as so ci ate in ap plied sci ence de gree with an em pha -
sis in com mer cial heat ing and air- conditioning. Both
pro grams are de signed around a com mon group of
courses.   A di ploma will be awarded upon suc cess ful
com ple tion of the pre scribed cur ricu lum with a grade
point av er age of 2.00 (C ) or bet ter.  This rec og ni tion is
granted to a per son who has com pleted at least thirty
(30) se mes ter hours of credit.

EN TRANCE AD VISING
Due to the highly tech ni cal na ture of this pro gram and
NI ACC’s com mit ment to giv ing stu dents the best pos si -
ble op por tu nity for suc cess, stu dents will be sched uled
for ad vise ment ses sions with coun sel ors and pro gram
per son nel. In these ses sions, the stu dent’s ca reer
plans, pre vi ous back ground, tran scripts, test scores, life 
ex pe ri ences, and mo ti va tion will aid in de sign ing a posi -
tive edu ca tional ex pe ri ence.

Cli mate Con trol Me chanics

The Cli mate Con trol Me chan ics di ploma pro gram is de -
signed to pro vide gradu ates with the ba sic knowl edge
and skills nec es sary for in stall ing and serv ic ing resi den -
tial heat ing and air- conditioning sys tems. The ory of op -
era tion, as well as in stal la tion and serv ice tech niques,
for sev eral types of resi den tial heat ing and air-
 conditioning sys tems is cov ered.

Com ple tion of this pro gram pre pares gradu ates to en ter 
the Cli mate Con trol Tech nol ogy de gree pro gram or to
en ter the fol low ing oc cu pa tions:
* Resi den tial heat ing/air- conditioning serv ice me chanic
* Heat ing/air- conditioning in staller
* Heat ing/air- conditioning parts sales per son

SUG GESTED SCHED ULE
First Term
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II ..............................2 s.h.
95:130 Com mu ni ca tions I...................................3 s.h.
96:128 Resi den tial Heat ing Sys tems .................4 s.h.
96:129 Trou ble shoot ing Heat ing Sys tems .........3 s.h.
96:132 Elec tri cal Con cepts.................................3 s.h.

17 s.h.

Sec ond Term
89:150 Em ploy ment Strategies ..........................1 s.h.
96:134 Air- Conditioning Prin ci ples .....................2 s.h.
96:138 Resi den tial Air- Conditioning Sys tems.... 4 s.h.
96:139 Trou ble shoot ing Air- Cond. Sys tems....... 3 s.h.
96:150 Ca reer Phys ics .......................................4 s.h.

14 s.h.
To tal Hours  31 s.h.

Cli mate Con trol Tech nol ogy

The Cli mate Con trol Tech nol ogy Pro gram pre pares stu -
dents for en try into the com mer cial and in dus trial heat -
ing, ven ti la tion, and air- conditioning in dus try.

The pro gram does this by train ing the stu dent in the fol -
low ing ar eas:  de sign ing, test ing, trou ble shoot ing, and
serv ic ing resi den tial, com mer cial, in sti tu tional, and in -
dus trial heat ing, ven ti la tion, and air- conditioning sys -
tems.

Spe cial em pha sis is placed on en ergy con ser va tion and 
en ergy man age ment. Stu dents in the Cli mate Con trol
Tech nol ogy Pro gram sup ple ment their first year me -
chan ics cur ricu lum with spe cialty courses in the third
and fourth terms that pre pare gradu ates to en ter the fol -
low ing oc cu pa tions:
* Com mer cial heat ing/air- conditioning serv ice tech ni cian
* Heat ing/air- conditioning lab tech ni cian
* Heat ing/air- conditioning sales en gi neer
* Heat ing/air- conditioning parts man ager
* Manu fac tur er’s field serv ice rep re sen ta tive

SUG GESTED SCHED ULE
First Term
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II ..............................2 s.h.
95:130 Com mu ni ca tions I...................................3 s.h.
96:128 Resi den tial Heat ing Sys tems .................4 s.h.
96:129 Trou ble shoot ing Heat ing Sys tems .........3 s.h.
96:132 Elec tri cal Con cepts.................................3 s.h.

17 s.h.
Sec ond Term
96:134 Air- Conditioning Prin ci ples .....................2 s.h.
96:138 Resi den tial Air- Conditioning Sys tems.... 4 s.h.
96:139 Trou ble shoot ing Air- Cond. Sys tems....... 3 s.h.
96:150 Ca reer Phys ics .......................................4 s.h.

13 s.h.
Third Term
 15:134 Com puter Ap pli ca tions  OR
15:140 In troduction to Com put ers and 

In for ma tion Sys tems............................... 3 s.h.
91:124 Tech ni cal Graph ics.................................2 s.h.
96:140 Metal Fab ri ca tion ....................................2 s.h.
96:230 Com mer cial Heat ing Sys tems................ 5 s.h.
96:231 Ad vanced Con trol Sys tems....................4 s.h.

16 s.h.
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Fourth Term
15:241 Hu man Re la tions....................................3 s.h.
89:150 Em ploy ment Strategies ..........................1 s.h.
95:131 Com mu ni ca tions II.................................. 3 s.h.
96:232 Air Dis tri bu tion........................................ 3 s.h.
96:234 Com mer cial Air- Conditioning 

Sys tems ................................................ 5 s.h.
96:235 En ergy Man age ment..............................3 s.h.

18 s.h.
To tal Hours  64 s.h.

Course De scrip tions - 
Cli mate Con trol Me chanics and 
Cli mate Con trol Tech nol ogy
15:134 Com puter Ap pli ca tions  (3 s.h.) Em pha sis on
busi ness ap pli ca tions of com puter soft ware.  Stu dents
do busi ness prob lems us ing word pro cess ing, elec -
tronic spread sheet, and da ta base man age ment soft -
ware.  Stu dents are also ex posed to Win dows op er at ing 
sys tems, pre sen ta tion soft ware, and the Internet.  
(30-30)

15:140  In tro duc tion to Com puters and In for ma tion
Sys tems (3 s.h.) Em pha sis on com puter lit er acy and
busi ness ap pli ca tions of com puter soft ware. Stu dents
do busi ness prob lems us ing elec tronic spread sheets,
word pro cess ing soft ware, da ta base man age ment soft -
ware, and pre sen ta tion soft ware. Stu dents also are ex -
posed to some pro gram ming and web page
de vel op ment.  (45-0)

15:241 Hu man Re la tions (3 s.h.) The study of how
peo ple sat isfy both per sonal growth needs and or ga ni -
za tional goals in their ca reers.  Al though also in ter ested
in the why of hu man be hav ior, hu man re la tions goes fur -
ther and looks at what can be done to an tic i pate prob -
lems, re solve them, or pre vent them from hap pen ing. 
This field em pha sizes knowl edge that can be ap plied in
prac ti cal ways to prob lems of in ter per sonal re la tions at
work or in our per sonal life.  Sig nif i cant de vel op ments in
re cent years in the work place have in creased the im por -
tance of in ter per sonal skills in al most ev ery type of work
set ting; these trends pro vide sup port for the ne ces sity of 
ac quir ing com pe tence in hu man re la tions. (45-0)

89:150 Em ploy ment Strat egies (1 s.h.) De velop skills
nec es sary to en ter the job mar ket and ex pe ri ence
long-term ca reer growth.  Stu dents learn ba sic job seek -
ing tech niques, job keep ing skills, and strat e gies for
con tin ued growth.  (15-0)

91:122 Oc cu pa tional Math I (2 s.h.)  Pre req ui site: 
Com pass Pre-Algebra Score greater than or equal to 49 
or a score greater than or equal to 16 on the math por -
tion of the ACT exam or com ple tion of Ba sic Math with a
C  or better or com ple tion of Ca reer Math I with a C or
better.  This course cov ers es sen tial top ics in al ge bra,
in clud ing ra tio and pro por tion, and ba sic sta tis tics.  This
course is of fered dur ing the first eight weeks of the fall
se mes ter and the first eight weeks of the spring se mes -
ter.  (30-0)  

91:123 Oc cu pa tional Math II (2 s.h.)  Pre req ui site: 
Com ple tion of 91:122, Oc cu pa tional Math I, with a C or
better.  This course cov ers es sen tial top ics in ge om e try
and trig o nom e try.  This course is of fered dur ing the sec -
ond eight weeks of the fall se mes ter and the sec ond
eight weeks of the spring se mes ter.  (30-0)  

91:124 Tech ni cal Graph ics (2 s.h.)  Corequisite: 
96:140, Metal Fab ri ca tion, and 96:230, Com mer cial
Heating Sys tems.  A de vel op ment of the skills of in ter -
pret ing ma chine/sys tem draw ings, in clud ing me chan i -
cal, hy drau lic, pneu matic lay outs. Elec tronic cir cuit
draw ing, terms, sym bols, and stan dards. Use of tem -
plates with printed cir cuits, sche matic di a grams, and
sketch ing. (30-0)

91:299A-D Spe cial Prob lems in Ca reer Pro grams
(1-4 s.h.) Course ar ranged with spe cial per mis sion of
in struc tor and Di vi sion Chair. Credit is based on stan -
dard con tact hours and as signed by Di vi sion Chair and
ap proved by Vice Presi dent for Aca demic Af fairs. 
Course may be re peated for credit.

95:130 Com mu ni ca tions I (3 s.h.)  Study de signed to
as sist stu dents in im prov ing and/or re fin ing skills in the
ar eas of read ing, writ ing, lis ten ing, and speak ing to help
meet com mu ni ca tion needs in col lege and for suc cess
and ad vance ment in a ca reer. (45-0)

95:131 Com mu ni ca tions II (3 s.h.) Fur ther study de -
signed to as sist stu dents in im prov ing and/or re fin ing
skills in the ar eas of read ing, writ ing, lis ten ing, and
speak ing to help meet com mu ni ca tion needs in col lege
and for suc cess and ad vance ment in a ca reer. (45-0)

96:128 Resi den tial Heat ing Sys tems (4 s.h.)
Corequi site: 96:132, Elec tri cal Con cepts, or in struc tor’s
per mis sion. The pur pose of this course is to in tro duce
the stu dent to the vari ous types of resi den tial heat ing
sys tems. Ar eas and con cepts cov ered in clude com bus -
tion the ory, ba sic air dis tri bu tion, fur nace con struc tion,
fil ters, hu midi fi ers, in stal la tion tech niques, and main te -
nance pro ce dures. (30- 105)

96:129 Trou ble shoot ing Heat ing Sys tems (3 s.h.)
Pre req ui site: 96:132, Elec tri cal Con cepts, or in struc -
tor’s per mis sion. The pur pose of this course is to in tro -
duce the stu dent to the fun da men tals of trou ble shoot ing 
by util iz ing a prac ti cal and sys tem atic ap proach to lo -
cate and re pair heat ing sys tem mal func tions. The stu -
dent will also have the op por tu nity to study, in de tail, the
mo tors and con trols used in to day’s heat ing sys tems.
Top ics to be cov ered in clude ba sic elec tric cir cuits,
elec tri cal test me ters, mo tors and con trols, di ag no sis of
elec tri cal and me chani cal mal func tions, and spe cial
em pha sis on writ ing dia grams. (15- 90)

96:132 Elec tri cal Con cepts (3 s.h.) Elec tri cal Con -
cepts is an in tro duc tory sur vey of elec tric ity and elec -
tron ics suit able for stu dents in ter ested in purs ing a
ca reer in such tech ni cal fields as elec tron ics, au to mo -
tive, HVAC, and other fields that re quire knowl edge of
ba sic elec tri cal/elec tronic con cepts.  Topics in clude
safety, shop and lab prac tices, mo tors and con trols, di -
rect and al ter nat ing cur rent, and semi con duc tor and
dig i tal elec tron ics.  Course work con sists of prob lem
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solv ing, com puter-assisted in struc tion, com puter sim u -
la tion, and hands-on ex er cises with in dus trial grade
equip ment.   (30-30)

96:134 Air-Conditioning Prin ci ples (2 s.h.) A study of
the the ory of air-conditioning. In cludes psychometrics,
heat gain/loss prob lems, and  equip ment siz ing. (15-45)

96:138 Resi den tial Air- Conditioning Sys tems (4
s.h.) Pre req ui site: 96:132, Elec tri cal Con cepts, or in -
struc tor’s per mis sion. The pur pose of this course is to
in tro duce the stu dent to the vari ous types of resi den tial
air- conditioning and heat pump sys tems. Ar eas and
con cepts cov ered in c lude re f r ig era t ion,  air-
 conditioning,  heat pump the ory, heat pump con struc -
tion, in stal la tion tech niques, and main te nance pro ce -
dures. (30- 105)

96:139 Trou ble shoot ing Air- Conditioning Sys tems
(3 s.h.) Pre req ui site: 96:132, Elec tri cal Con cepts, or in -
struc tor’s per mis sion. The pur pose of this course is to
in tro duce the stu dent to the fun da men tals of trou ble -
shoot ing by util iz ing a prac ti cal and sys tem atic ap -
proach to lo cate and re pair air- conditioning and heat
pump sys tem mal func tions. The stu dent will also have
the op por tu nity to study, in de tail, the mo tors and con -
trols used in to day’s air- conditioning and heat pump
sys tems. Top ics to be cov ered in clude ba sic elec tric cir -
cuits, elec tri cal test me ters, mo tors and con trols, di ag -
no sis of elec tri cal and me chani cal mal func tions, and
spe cial em pha sis on wir ing dia grams. (15- 90)

96:140 Metal Fab ri ca tion (2 s.h.) Corequisite:  91:124, 
Tech Graph ics, and 96:230, Com mer cial Heating Sys -
tems.  Use of se lected sheet metal tools, lay out, cut ting,
form ing, and as sem bly of sheet metal as well as sol der -
ing and braz ing pro cesses. (15-30)

96:150 Ca reer Phys ics (4 s.h.) Pre req ui site/Corequi -
site: one se mes ter of Ca reer Math. An in tro duc tion to
ba sic op er at ing prin ci ples of gears, lev ers, pul leys, sim -
ple ma chines, and the ef fects of heat on sol ids, liq uids,
and gases. (45- 30)

96:230 Com mer cial Heat ing Sys tems (5 s.h.)  Pre req -
ui site: 96:128, Resi den tial Heat ing Sys tems, or in struc -
tor’s per mis sion. This course cov ers large heat ing
sys tems used in com mer cial, in sti tu tional, and in dus trial 
ap pli ca tions. Types of equip ment in clude hot wa ter and
low- pressure steam boil ers and roof top heat ing units.
(30- 135)

96:231 Ad vanced Con trol Sys tems (4 s.h.) Pre req ui -
site: 96:129, Trou ble shoot ing Heat ing Sys tems; and
96:139, Trou ble shoot ing Air- Conditioning Sys tems, or
in struc tor’s per mis sion. Ma jor em pha sis is on four ba sic
types of con trol sys tems: pneu matic, elec tronic, elec tro
me chan i cal, and digi tal as ap plied to large heat ing and
air- conditioning ap pli ca tions. (30- 120)

96:232 Air Dis tri bu tion (3 s.h.)  Pre req ui site: 96:134,
Air- Conditioning Prin ci ples, or in struc tor’s per mis sion.
A study of the con struc tion and de sign of duct work and
re lated duct fit tings. In cludes cor rect lay out and siz ing of 
ducts, re turn and sup ply grills, and use of air flow meas -
ur ing in stru ments. (30- 60)

96:234 Com mer cial Air- Conditioning Sys tems (5
s.h.) Pre req ui site: 96:138, Resi den tial Air- Conditioning
Sys tems, or in struc tor’s per mis sion. This course cov ers
large cool ing sys tems used in com mer cial, in sti tu tional,
and in dus trial ap pli ca tions. Types of equip ment in clude
wa ter chillers, mul ti stage re cip ro cat ing units, and an in -
tro duc tion to ab sorp tion sys tems. (30- 135)

96:235 En ergy Man age ment (3 s.h.) Pre req ui -
site/Corequi site: 96:231, Ad vanced Con trol Sys tems,
or in struc tor’s per mis sion. This course is de signed to
ex am ine the con sump tion of en ergy in com mer cial and
in dus trial build ings and how en ergy us age may be re -
duced. Top ics in clude build ing de sign, load man age -
ment, im prov ing equip ment ef fi ciency, im proved
light ing sys tems, util ity rate struc tures, and en ergy man -
age ment con trol sys tems. (30- 60)

Quot able Quote:

If op por tu nity does n’t knock, build a door.     
-Milton Berle
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Elec tro me chani cal Sys tems
Tech nol ogy
Elec tro me chani cal Sys tems Tech nol ogy is an as so ci -
ate in ap plied sci ence de gree pro gram de signed to pre -
pare the grad u ate for im me di ate em ploy ment as
elec tronic, elec tri cal, and me chan i cal main te nance per -
son nel in man u fac tur ing set tings.  

CER TIF I CA TIONS
Stu dents may earn rec og ni tion as a Cer tified Elec tronic
Tech ni cian As so ci ate Level (CETa) by the Elec tronic
Tech ni cians As so ci a tion (ETA). To earn such rec og ni -
tion, the stu dent must pass the Na tional Cer tified Elec -
tronic Tech ni cian exam which is re quired of all pro gram
com plet ers.

EN TRANCE AD VISING
Due to the highly tech ni cal na ture of the Elec tro me -
chani cal Sys tems Tech nol ogy pro gram and NIACC’s
com mit ment to giv ing stu dents the best pos si ble op por -
tu nity for suc cess, stu dents will be sched uled for ad -
vise ment with coun sel ors and pro gram per son nel. 
Dur ing these ses sions, the stu dent’s ca reer plans, pre -
vi ous ed u ca tional back ground, tran scripts, test scores,
life ex pe ri ences, and mo ti va tion will aid in de sign ing a
pos i tive ed u ca tional ex pe ri ence.  

EN TRANCE RE QUIRE MENTS 
Stu dents must ei ther have com pleted Ba sic Math or
higher OR score 16 or higher on ACT math OR have a
COM PASS score at the Be gin ning Al ge bra level.

MUL TI PLE EN TRY/MUL TI PLE EXIT COURSE 
EN ROLL MENT RULES
Ten courses in the Elec tro me chani cal Sys tems Tech -
nol ogy pro gram are of fered in an in struc tor-supervised/
stu dent-paced for mat.  The courses are di vided into five
lev els de pend ing on their pre req ui sites.  Stu dents start
with Level 1 courses and pro ceed to higher lev els af ter
com plet ing their cur rent level.  Courses that span
across more than one level may be taken in any of those 
lev els.  Al though a sug gested sched ule ap pears on this
page, the chart on the fol low ing page more clearly il lus -
trates the se quenc ing of the courses.   

SPE CIAL PRO GRAM RE QUIRE MENTS
As part of the re quire ments for grad u a tion, stu dents are
re quired to take the Cer tified Elec tron ics Tech ni cian
(CET) exam dur ing their fi nal se mes ter.  The cost of the
exam ($50) is the stu dent’s re spon si bil ity.

COL LEGE TRANS FER OP TION
Through an ar tic u la tion agree ment with the Uni ver sity
of North ern Iowa, grad u ates of the Elec tro me chani cal
Sys tems Tech nol ogy pro gram may con tinue their ed u -
ca tion by trans fer ring to bac ca lau re ate pro grams in
such in dus trial tech nol ogy fields as man u fac tur ing,

elec tro me chani cal sys tems, en gi neer ing tech nol ogy, or 
su per vi sion and man age ment.  Help of a NIACC coun -
selor or pro gram in struc tor is ad vised.

Grad u ates of the Elec tro me chani cal Sys tems Tech nol -
ogy pro gram may find work in the fol low ing oc cu pa tions:

Elec tron ics Tech ni cian
In dus trial Pro cess Con trol Tech ni cian
In dus trial Main te nance Tech ni cian
In stru men ta tion Tech ni cian
Elec tro me chani cal Tech ni cian
Con trol Sys tems Tech ni cian
Com puter Au to mated Pro cess Con trol Tech ni cian

SUG GESTED SCHED ULE
Term One
15:241 Hu man Re la tions OR .............................3 s.h.

80:101 Gen eral Psy chol ogy (3 s.h.)
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II OR........................2 s.h.

40:151 Col lege Al ge bra & Trig I (4 s.h.)
91:104 Intro to Tech Com puting & CAD............. 3 s.h.
91:175 DC/AC The ory........................................ 3 s.h.
92:118 Fluid Power ............................................3 s.h.
95:130 Com mu ni ca tions I OR............................ 3 s.h.

30:101 Comm. Skills I (3 s.h.)
19 s.h.

Term Two
91:105 In dus trial Con trol Sys tems .....................3 s.h.
91:179 An a log De vices and Cir cuits ..................4 s.h.
91:214 Dig i tal Elec tron ics...................................3 s.h.
95:131 Com mu ni ca tions II OR ...........................3 s.h.

30:102 Comm. Skills II (3 s.h.)
Math Elec tive..........................................4 s.h.

17 s.h.

Term Three
91:110 Elec tro me chani cal In tern ship .................2 s.h.

2 s.h.

Term Four
91:204 Ad vanced In dus trial Con trol Sys tems.... 7 s.h.
91:210 Tech ni cal Phys ics I OR ..........................4 s.h.

70:280 Gen eral Phys ics (4 s.h.) OR
70:122 Prin ci ples of Phys ics (4 s.h.) OR
70:140 In tro duc tory Chem is try (4 s.h.)

96:156 Main te nance Shop Op er a tions...............3 s.h.
96:157 Servos and Drives.................................. 2 s.h.
Open Elec tive......................................................3 s.h.

19 s.h.

Term Five
89:150 Em ploy ment Strat egies ..........................1 s.h.
91:206 Com puter Au to mated Man u fac turing .....3 s.h.
91:207 In dus trial In stru men ta tion.......................4 s.h.
91:211 Tech ni cal Phys ics II OR......................... 4 s.h.

70:281 Gen eral Phys ics II (4 s.h.) OR
70:122 Prin ci ples of Phys ics (4 s.h.) OR
70:140 In tro duc tory Chem is try (4 s.h.)

96:155 Fa cil ities Main te nance............................ 5 s.h.
17 s.h.

To tal Hours  74 s.h.
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108 CAREER PROGRAMS

Course Se quencing by Course Level

Level (91:122/91:123 and 91:104 may be taken con cur rently with 91:175 and/or 92:118)

1 91:122, 91:123 O c cu pa tional Math I & II*
91:104 Intro to

Tech Com -
puting/ CAD

96:156* 
Main te nance

Shop Op er a tions
2 91:175 DC/AC The ory 92:118

Fluid Power3 91:179 AD&C 91:214 Dig i tal 91:105  ICS

4 91:204 AICS 96:157 Servos

91:110*
In tern ship5 91:207 Ind Instr 91:206* CAM

96:155 
Fa cil ities 

Main te nance

*These courses are not of fered as Mul ti ple En try/Mul ti ple Exit Courses.

The later in the se mes ter that the stu dent en rolls, the fewer tech ni cal core course cred its he/she will be al lowed to reg is -
ter in.



Course De scrip tions -
Elec tro me chani cal Sys tems
Tech nol ogy
15:241 Hu man Re la tions (3 s.h.) The study of how
peo ple sat isfy both per sonal growth needs and or ga ni -
za tional goals in their ca reers.  Al though also in ter ested
in the why of hu man be hav ior, hu man re la tions goes fur -
ther and looks at what can be done to an tic i pate prob -
lems, re solve them, or pre vent them from hap pen ing. 
This field em pha sizes knowl edge that can be ap plied in
prac ti cal ways to prob lems of in ter per sonal re la tions at
work or in our per sonal life.  Sig nif i cant de vel op ments in
re cent years in the work place have in creased the im por -
tance of in ter per sonal skills in al most ev ery type of work
set ting; these trends pro vide sup port for the ne ces sity of 
ac quir ing com pe tence in hu man re la tions. (45-0)

30:101 Com mu ni ca tion Skills I (4 s.h.) Im prove ment
of skills in read ing, writ ing, speak ing, and lis ten ing, with
an em pha sis on ex pos i tory meth ods of de vel op ment
and per sonal ex pe ri ence as sup port ing ma te rial. Stu -
dents may be re quested to use word pro ces sors and the 
Writer’s Work bench anal y ses pro grams, the Writer’s
Work bench STEPS pro grams, and the struc tur ing sen -
tences video se ries.  Stu dents must meet min i mum
com pe tency re quire ments in writ ing and speak ing to re -
ceive a grade of “C” or higher.  (60-0)

30:101C Com mu ni ca tion Skills I (3 s.h.) Im prove -
ment of skills in read ing and writ ing with an em pha sis on 
ex pos i tory meth ods of de vel op ment and per sonal ex pe -
ri ence as sup port ing ma te rial. Stu dents may be re -
quested to use word pro ces sors and the Writer’s
Work bench anal y ses pro grams, the Writer’s Work -
bench STEPS pro grams, and the struc tur ing sen tences
video se ries.  Stu dents must meet min i mum com pe -
tency re quire ments in writ ing to re ceive a grade of “C” or 
higher.  (45-0)

30:102 Com mu ni ca tion Skills II (4 s.h.) Pre req ui site:
30:101, Com mu ni ca tion Skills I.  Stu dents must have
earned a “C” or higher grade in Com mu ni ca tion Skills I be -
fore en roll ing in Com mu ni ca tion Skills II.  A con tin u a tion of
30:101 with an em pha sis on ar gu men ta tive and per sua -
sive writ ing and speak ing, on re search meth ods, and on 
lan guage. Stu dents may be re quested to use word pro -
ces sors, Writer’s Work bench anal y ses, Writer’s Work -
bench STEPS, and sen tence struc tur ing vid eos. 
Stu dents must meet min i mum com pe tency re quire -
ments in writ ing and speak ing to re ceive a grade of “C”
or higher.  (60-0)

30:102C Com mu ni ca tion Skills II (3 s.h.) Pre req ui site:
30:101C, Com mu ni ca tion Skills I.  Stu dents must have
earned a “C” or higher grade in Com mu ni ca tion Skills I be -
fore en roll ing in Com mu ni ca tion Skills II.  A con tin u a tion of
30:101C with an em pha sis on ar gu men ta tive and per -
sua sive writ ing, on re search meth ods, and on lan -
guage. Stu dents may be re quested to use word
pro ces sors, Writer’s Work bench anal y ses, Writer’s
Work bench STEPS, and sen tence struc tur ing vid eos. 

Stu dents must meet min i mum com pe tency re quire -
ments in writ ing to re ceive a grade of “C” or higher. 
(45-0)

40:151 Col lege Al ge bra & Trig o nom e try I (4 s.h.)
Pre req ui site: Two years of high school al ge bra with a
“C” or higher or 40:120, In ter me di ate Al ge bra, with a “C”
or higher.  This course is in tended for stu dents ma jor ing
in busi ness, so cial sci ence, bi o log i cal sci ences, lib eral
arts, and those math e mat ics stu dents with in suf fi cient
back ground to be gin the study of cal cu lus and feel they
can not keep up the pace of Precalculus. Topics in clude
re view of al ge braic op er a tions, field prop er ties, in tro -
duc tion to plane an a lytic ge om e try, in clud ing points and
lines, func tions of var i ous types such as poly no mi als
and their graphs, op er a tions with com plex num bers,
and cir cu lar func tions. (60-0)

70:122 Prin ci ples of Phys ics (4 s.h.) Pre req ui site:
40:120, In ter me di ate Al ge bra or equiv a lent. An in tro -
duc tory level, one-term course. Ma jor top ics are mea -
sure ment, mat ter in mo tion, heat, wave mo tion,
elec tric ity and mag ne tism, and mod ern phys ics. (45-30)

70:140 In tro duc tory Chem is try (4 s.h.)  Pre req ui site:
40:060, Be gin ning Al ge bra, or equiv a lent.  A first year
col lege chem is try course which cov ers the con cepts of
chem is try.  Among the top ics in cluded are sys tems of
mea sure ment, mat ter and en ergy, atomic the ory, en -
ergy lev els and atomic struc ture, the pe ri odic ta ble,
ionic and co va lent bond ing, chem i cal equa tions,
stoichiometry, ac ids and bases, states of mat ter, so lu -
tions, and re dox.  Lab ex per i ments are per formed and
com ple ment the class room the ory.  Not ac cepted as a
pre req ui site for other ad vanced chem is try courses ex -
cept 70:273, Or ganic Chem is try. (45-30)

70:280 Gen eral Phys ics I (4 s.h.) Pre req ui site: 40:151, 
Col lege Al ge bra & Trig o nom e try, or equiv a lent.  Me -
chanics, sim ple har monic mo tion, waves, and flu ids.
De signed for stu dents in phar macy, med i cine, den tistry, 
and pro fes sional fields other than en gi neer ing. Lib eral
arts stu dents with an in ter est in sci ence may elect this
course. (45-30)

70:281 Gen eral Phys ics II (4 s.h.) Pre req ui site: Math,
40:151, Col lege Al ge bra & Trig o nom e try, or equiv a lent,
and 70:280, Gen eral Phys ics I, or equiv a lent al ge -
bra-based first se mes ter phys ics course as ap proved
by the in struc tor. A con tin u a tion of 70:280, ther mo dy -
nam ics,  elec tric ity and mag ne tism, DC and AC cir cuits,
op tics, and atomic phys ics. (45-30)

80:101 Gen eral Psy chol ogy (3 s.h.) Corequisite:  New 
stu dents with en ter ing ACT or COM PASS read ing
scores be low col lege level will be re quired to co-enroll in 
30:120, Col lege Read ing Skills.   An in tro duc tion to the
sci en tific study of be hav ior; a brief his tory of psy chol ogy
as a sci ence, and top ics fun da men tal to hu man be hav -
ior in clud ing de vel op men tal is sues, sen sory abil i ties,
cog ni tive per for mance, so cial and emo tional fac tors in
be hav ior, and ab nor mal be hav ior and ther a pies.  (45-0) 
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89:150 Em ploy ment Strat egies  (1 s.h.) De velop skills 
nec es sary to en ter the job mar ket and ex pe ri ence
long-term ca reer growth.  Stu dents learn ba sic job seek -
ing tech niques, job keep ing skills, and strat e gies for
con tin ued growth.  (15-0)

91:104 In tro duc tion to Tech ni cal Com puting and
Com puter-Aided Drafting (3 s.h.)  Pre req ui -
site/Corequisite: Abil ity to key-enter the equiv a lent of 25 
words/min ute at a com puter key board. In tro duc tion to
Tech ni cal Com puting and CAD is de signed to fa mil iar -
ize the stu dent with mi cro com puter ba sics re lat ing to
oc cu pa tions in the in dus trial/tech ni cal area.  Topics in -
clude com puter hard ware, op er at ing sys tems, com -
mands and tasks, disk or ga ni za tion and ac cess, word
pro cess ing, spread sheets, and two-dimensional com -
puter-aided draft ing (CAD).  Mul ti ple en try/mul ti ple exit
en roll ment.  See Elec tro me chani cal Sys tems Tech nol -
ogy Mul ti ple En try/Mul ti ple Exit Course En roll ment rules 
on page 107.  (15-60)

91:105 In dus trial Con trol Sys tems (3 s.h.) Pre req ui -
site:  91:175, DC/AC The ory. In tro duc tion to in dus trial
elec tri cal mo tor and con trol cir cuitry. Em pha sis placed
on AC sin gle- and three-phase cir cuit and trans former
the ory and in dus trial ap pli ca tions. Ap pli ca tions in clude
var i ous types of con trol el e ments. Study of the Na tional
Elec tri cal Code as it per tains to man u fac tur ing/in dus -
trial en vi ron ment. Fun da men tal skills in elec tri cal wir ing
and race way tech niques are learned through lab and/or
pro ject ex er cises. Mul ti ple en try/mul ti ple exit en roll -
ment.  See Elec tro me chani cal Sys tems Tech nol ogy
Mul ti ple En try/Mul ti ple Exit Course En roll ment rules on
page 107.  (15-69)

91:110 Elec tro me chani cal In tern ship (2 s.h.) Pre req -
ui site: soph o more sta tus in the Elec tro me chani cal Sys -
tems Tech nol ogy Pro gram and per mis sion of in tern ship 
co or di na tor. Su per vised work ex pe ri ence in a busi ness
or in dus try. Work must be re lated to the ma jor field of
study; i.e., elec tric ity/elec tron ics, in dus trial main te -
nance, in stal la tion or ser vice of con trol sys tems, etc.
(0-160)

91:175 DC/AC The ory (3 s.h.)   Pre req ui  -
site/Corequisite: 91:122, Oc cu pa tional Math I, and
91:123, Oc cu pa tional Math II.  Study of the na ture of
elec tric ity in volv ing both di rect and al ter nat ing cur rent.
DC cir cuit anal y sis uti liz ing more ad vanced tech niques
such as: su per po si tion, Thevinin’s and Norton’s the o -
rems. AC cir cuit anal y sis in volv ing RL, RC, and RLC cir -
cuits, in duc tive and ca pac i tive reactances, res o nance,
and trans former fun da men tals.  Com puter cir cuit sim u -
la tion of both DC and AC cir cuits is stressed along with
an ap pli ca tion of elec tronic test equip ment; os cil lo -
scopes, me ters, and power sup plies.  Mul ti ple en -
try/mul ti ple exit en roll ment.  See Elec tro me chani cal
Sys tems Tech nol ogy Mul ti ple En try/Mul ti ple Exit
Course En roll ment rules on page 107.  (15-60)

91:179 An a log De vices and Cir cuits  (4 s.h.)  Pre req -
ui site: 91:175, DC/AC The ory.  Study of di odes, bi po lar
tran sis tors and field ef fect tran sis tors (JFETs and
MOSFETs) as they are used in both AC and DC elec -
tronic cir cuits.  Ap pli ca tions such as power sup plies,

switch ing cir cuits and am pli fier cir cuits are cov ered.  Ad -
vanced top ics in elec tronic de vices in clud ing op er a -
tional am pli fi ers (op amps), ac tive fil ters, thyristors, and
volt age reg u la tion are cov ered.  Com puter sim u la tion of
the de vices un der study is cov ered.  Both cir cuit anal y -
sis and mea sure ment tech niques us ing me ters and os -
cil lo scopes are stressed.  Mul ti ple en try/mul ti ple exit
en roll ment.  See Elec tro me chani cal Sys tems Tech nol -
ogy Mul ti ple En try/Mul ti ple Exit Course En roll ment rules 
on page 107.  (15-91)

91:204 Ad vanced In dus trial Con trol Sys tems (7
s.h.)  Pre req ui site:  Level 3 Elec tro me chani cal Sys tems
Tech nol ogy Core.  In tro duc tion to pro gram ma ble logic
con trol lers (PLC’s) us ing the Al len Bradley SLC500 and
RSLogix 500 pro gram ming soft ware, el e men tary lad der 
logic and ex ter nal con tact in struc tions, coun ters tim ers,
pro gram de vel op ment tech niques, and trou ble shoot -
ing.  Ad vanced top ics in pro gram ma ble logic con trol lers
in clud ing pro gram con trol in struc tions, math op er a -
tions, an a log I/O, se quen cers, and data ma nip u la tion. 
Field wir ing of PLCs to con trol de vices us ing stan dard -
ized prac tices.  Mo tor con trol cir cuitry uti liz ing ad vanced 
con trol tech niques, ap pli ca tion of vari able fre quency
drives for AC mo tors.  DeviceNET pro gram ming and in -
te gra tion us ing RSNetworx.  PanelVIEW pro gram ming
and in te gra tion us ing the Al len Bradlley Pane 500.  Pro -
jects in volv ing prac ti cal field de vices and pro gram de -
vel op ment.  Mul ti ple En try/Mul ti ple Exit en roll ment.  See 
Elec tro me chani cal Sys tems Tech nol ogy Mul ti ple En -
try/Mul ti ple Exit Course En roll ment Rules on page 107. 
(30-164)  

91:206 Com puter Au to mated Man u fac turing (3 s.h.)
Pre req ui site/Corequisite: 92:118, Fluid Power; 91:204,
Ad vanced Con trol Sys tems; and, 92:227, Au to mated
Man u fac turing Pro cesses. In tro duc tion to ro botic fun -
da men tals in clud ing the in te gra tion of ro bots, com put -
ers, and pro gram ma ble logic con trol lers in the op er a tion 
of a flex i ble man u fac tur ing line (FML). Group dy nam ics,
pro ject struc ture, and trou ble shoot ing tech niques.
(15-65)

 91:207 In dus trial In stru men ta tion (4 s.h.)  Pre req ui -
site/Corequisite: Level 4 Elec tro me chani cal Sys tems
Tech nol ogy Core.  Mod ern in stru men ta tion tech niques
as they ap ply to the man u fac tur ing en vi ron ment.  In dus -
trial sen sors, trans duc ers, and re lated com po nents. In -
stru men ta tion pro gram ming us ing RS Logix500,
DeviceNet, and Panel Builder.  Use of the PLC and per -
sonal com puter for in stru men ta tion and con trol pur -
poses.  In dus trial pro cess con trol the ory, te lem e try, and
data com mu ni ca tion.  Mul ti ple En try/Mul ti ple Exit en roll -
ment.  See Elec tro me chani cal Sys tems Tech nol ogy
Mul ti ple En try/Mul ti ple Exit Course En roll ment Rules on 
page 107.   (15-90)

91:210 Tech ni cal Phys ics I (4 s.h.) Pre req ui -
site/Corequisite: 91:107, Tech ni cal Math e mat ics I;
40:151, Col lege Al ge bra and Trig o nom e try I. This
course pres ents tra di tional fields of phys ics such as
mea sure ment, me chan ics, prop er ties of mat ter, sim ple
har monic mo tion, and waves. Em pha sis is placed on in -
dus trial and tech ni cal ap pli ca tions of phys ics. (45-30)
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91:211 Tech ni cal Phys ics II (4 s.h.) Pre req ui -
site/Corequisite: 91:107, Tech ni cal Math e mat ics I;
40:151, Col lege Al ge bra and Trig o nom e try I, or an
equiv a lent course in al ge bra and trig o nom e try. This
course pres ents tra di tional fields of phys ics such as
ther mo dy nam ics, elec tric ity and mag ne tism, DC and
AC cir cuits, and light. Em pha sis is placed on in dus trial
and tech ni cal ap pli ca tions of phys ics. (45-30)

91:214 Dig i tal Elec tron ics (3 s.h.)  Pre req ui -
site/Corequisite: 91:175, DC/AC The ory. Study of num -
ber sys tems re lated to dig i tal cir cuits, Boolean
Al ge bra/Karnaugh Maps.  Com bi na tional logic in clud -
ing AND, OR, NAND, NOR, NOT, and XOR.  Com bi na -
tional cir cuits de cod ers.  Ba sic se quen tial el e ments
in clud ing SR, D, JK, and Mas ter-Slave flipflops.  Se -
quen tial cir cuits in clud ing reg is ters and coun ters.  Mem -
ory cir cuits and ap pli ca tions. An a log to dig i tal (A/D) and
dig i tal to an a log (D/A) con ver sion, and el e men tary in ter -
fac ing.  De sign, anal y sis, and com puter sim u la tion. Mul -
t i  p le en t ry/mul  t i  p le exi t  en rol l  ment.  See
Elec tro me chani cal Sys tems Tech nol ogy Mul ti ple En -
try/Mul ti ple Exit Course En roll ment rules on page 107. 
(15-63)

92:118 Fluid Power (3 s.h.) Pre req ui site/Corequisite:
91:122, Oc cu pa tional Math I, and 91:123, Oc cu pa tional
Math II.  Fluid Power gives stu dents a solid foun da tion
in, and hands-on ex pe ri ence with, hy drau lic and pneu -
matic com po nents and cir cuits; the trans mis sion of
force through flu ids; con ver sion of force to pres sure; the 
con trol of power; and sys tem atic meth ods of trou ble -
shoot ing and test ing hy drau lic and pneu matic sys tems. 
Mul ti ple En try/Mul ti ple Exit en roll ment.  Please see
Elec tro me chani cal Sys tems Tech nol ogy Mul ti ple En -
try/Mul ti ple Exit Course En roll ment rules on page 107. 
(15-65)

95:130 Com mu ni ca tions I (3 s.h.) Study de signed to
as sist stu dents in im prov ing and/or re fin ing skills in the
ar eas of read ing, writ ing, lis ten ing, and speak ing to help
meet com mu ni ca tion needs in col lege and for suc cess
and ad vance ment in a ca reer. (45-0)

95:131 Com mu ni ca tions II (3 s.h.) Fur ther study de -
signed to as sist stu dents in im prov ing and/or re fin ing
skills in the ar eas of read ing, writ ing, lis ten ing, and
speak ing to help meet com mu ni ca tion needs in col lege
and for suc cess and ad vance ment in a ca reer. (45-0)

96:155 Fa cil ities Main te nance (5 s.h.) Pre req ui site: 
91:105, Mo tors, Con trols, and In dus trial Wiring.  Over -
view of top ics spe cific to main te nance of fa cil i ties. 
Topics in clude pro ject es ti mat ing is sues in clud ing in -
stal la tion, cost, and time.  Prac tice read ing build ing
sche mat ics and blue prints.  Fun da men tals of HVAC
with lab ex er cises.  Con struc tion is sues in clud ing sprin -
kler, elec tri cal, and plumb ing sys tems.  Gen eral over -
view of fa cil i ties sys tems.  (30-90)

96:156 Main te nance Shop Op er a tions (3 s.h.)  In tro -
duc tion to shop equip ment gen er ally found in the in dus -
trial main te nance en vi ron ment.  In struc tion and prac tice 
with metal saws, drills, grind ers, el e men tary weld ing
and cut ting, thread re pair, an chors and fas ten ers. 
Study of me chan i cal prints to iden tify parts in as sem bly

and re pair sit u a tions.  Use of cat a logs to find and or der
re pair parts, study of bear ings and seals, ap pli ca tions,
and fail ure anal y sis.  (15-61)

96:157 Servos and Drives (2 s.h.)  Pre req ui site: 
91:105, In dus trial Con trol Sys tems.  Study of di rect and
al ter nat ing cur rent vari able speed drives, closed loop
con trol sys tems, and servo sys tems.  Hands-on ex er -
cises pro vide ex pe ri ence with typ i cal com po nents and
in ter con nec tions needed to im ple ment var i ous con trol
sys tems.  Con cepts of sys tem sta bil ity, fre quency re -
sponse, feed back, damp ing, po si tion and speed con -
trol, and many oth ers are cov ered.  Mul ti ple
En try/Mul ti ple Exit en roll ment.  See Elec tro me chani cal
Sys tems Tech nol ogy Mul ti ple En try/Mul ti ple Exit
Course En roll ment Rules on page 107.  (15-31)
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Gen eral Ma chin ist
Gen eral Ma chin ist is a two-semester di ploma pro gram
de signed to pro vide in-depth study and con sid er able
hands-on skills in the ma chine pro cess ing of a va ri ety of
met als.  This one-year pro gram pro vides the foun da tion
for the as so ci ate in ap plied sci ence pro gram, Tool and
Die Tech nol ogy.

Stu dents be come pro fi cient in the op er a tion of man ual
mills, lathes, grind ers, drills, and saws as they com plete
in creas ingly com plex pro jects while hold ing tight tol er -
ances. Var i ous pieces of pre ci sion mea sur ing equip -
ment (op ti cal com para tor, co or di nate mea sur ing
ma chine, etc.) are used to check qual ity.  Ad di tional
work in blue print read ing, heat-treating, and com puter
nu mer i cal con trolled (CNC) ma chin ing is re quired to
com plete the Gen eral Ma chin ist Pro gram.

Upon sat is fac tory com ple tion of this pro gram, stu dents
are awarded a NIACC di ploma. Pro gram grad u ates
have the op tion to con tinue into the A.A.S. Tool and Die
Tech nol ogy Pro gram or im me di ately be gin em ploy ment 
in an area ma chine shop or man u fac tur ing fa cil ity pro -
duc ing a wide va ri ety of ma chined parts.

EN TRANCE AD VISING

Due to the highly tech ni cal na ture of this pro gram and
NIACC’s com mit ment to giv ing stu dents the best pos si -
ble op por tu nity for suc cess, stu dents are sched uled for
ad vise ment ses sions with coun sel ors and pro gram per -
son nel. In these ses sions, the stu dent’s ca reer plans,
pre vi ous back ground, tran scripts, test scores, life ex pe -
ri ences, and mo ti va tion aid in de sign ing a pos i tive ed u -
ca tional ex pe ri ence.

SUG GESTED SCHED ULE
First Term
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II ..............................2 s.h.
95:130 Com mu ni ca tions I...................................3 s.h.
96:162 Com puter Ori en ta tion.............................1 s.h.
96:163 Blue print Read ing I.................................1 s.h.
96:165 Ma chine Tool Prac tices I ........................9 s.h.

 18 s.h.
Sec ond Term
96:150 Ca reer Phys ics .......................................4 s.h.
96:164 Blue print Read ing II................................1 s.h.
96:166 Ma chine Tool Prac tices II .......................7 s.h.
96:167 Fun da men tals of CNC............................ 3 s.h.

15 s.h.
To tal Hours 33 s.h.

Tool and Die Tech nol ogy
Tool and Die Tech nol ogy is a five-semester de gree pro -
gram which is a con tin u a tion of the Gen eral Ma chin ist
di ploma pro gram. The Tool and Die Tech nol ogy Pro -
gram builds upon the pre vi ous stud ies with an in-depth
study of high-precision in dus trial dies and die com po -
nents, pro gres sive dies, and plas tics in dus try molds. A
por tion of the pro gram is de voted to pro duc ing com -
puter-aided draw ings (CAD) of molds and dies, and
then us ing com puter-aided man u fac tur ing (CAM) soft -
ware to gen er ate CNC ma chine lan guage.  Stu dents
op er ate com puter nu mer i cal con trolled (CNC) ma chine
tools to pro duce many of their sec ond year pro jects.

Upon sat is fac tory com ple tion of this pro gram, stu dents
are awarded an as so ci ate in ap plied sci ence de gree.
Pro gram grad u ates are pre pared to work in the “tool
room” of area man u fac tur ers or to work for a spe cialty
tool and die shop pro duc ing dies and molds for a  large
va ri ety of pro duc tion ma chines in our area.

SUG GESTED SCHED ULE
First Term
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II ..............................2 s.h.
95:130 Com mu ni ca tions I...................................3 s.h.
96:162 Com puter Ori en ta tion.............................1 s.h.
96:163 Blue print Read ing I.................................1 s.h.
96:165 Ma chine Tool Prac tices I ........................9 s.h.

18 s.h.
Sec ond Term
96:150 Ca reer Phys ics .......................................4 s.h.
96:164 Blue print Read ing II................................1 s.h.
96:166 Ma chine Tool Prac tices II .......................7 s.h.
96:167 Fun da men tals of CNC............................ 3 s.h.

15 s.h.
Third Term (Sum mer)
96:170 Sta tis ti cal Pro cess Con trol (SPC)...........1 s.h.
96:171 Tool and Die Making I ............................ 5 s.h.
96:172 Fun da men tals of EDM............................ 2 s.h.
96:173 3-D Modeling..........................................2 s.h.
96:270 Com puter-Aided Drafting (CAD)............. 2 s.h.

12 s.h.
Fourth Term
15:241 Hu man Re la tions....................................3 s.h.
89:150 Em ploy ment Strat egies ..........................1 s.h.
96:169 Welding ..................................................2 s.h.
96:271 Tool and Die Making II ...........................8 s.h.
96:272  Com puter-Aided Man u fac turing (CAM).. 3 s.h.

17 s.h.
Fifth Term
95:131 Com mu ni ca tions II.................................. 3 s.h.
96:273 Plas tics Ma te rials and Methods..............1 s.h.
96:274 Mold Making I .........................................9 s.h.
96:275 Ad vanced CNC & EDM ..........................2 s.h.

15 s.h.
To tal Hours 77 s.h.
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Course De scrip tions - 
Gen eral Ma chin ist and Tool and Die
15:241 Hu man Re la tions (3 s.h.) The study of how
peo ple sat isfy both per sonal growth needs and or ga ni -
za tional goals in their ca reers.  Al though also in ter ested
in the why of hu man be hav ior, hu man re la tions goes fur -
ther and looks at what can be done to an tic i pate prob -
lems, re solve them, or pre vent them from hap pen ing. 
This field em pha sizes knowl edge that can be ap plied in
prac ti cal ways to prob lems of in ter per sonal re la tions at
work or in our per sonal life.  Sig nif i cant de vel op ments in
re cent years in the work place have in creased the im por -
tance of in ter per sonal skills in al most ev ery type of work
set ting; these trends pro vide sup port for the ne ces sity of 
ac quir ing com pe tence in hu man re la tions. (45-0)

89:150 Em ploy ment Strat egies (1 s.h.) De velop skills
nec es sary to en ter the job mar ket and ex pe ri ence
long-term ca reer growth.  Stu dents learn ba sic job seek -
ing tech niques, job keep ing skills, and strat e gies for
con tin ued growth.  (15-0)

91:122 Oc cu pa tional Math I (2 s.h.)  Pre req ui site: 
Com pass Pre-Algebra Score greater than or equal to 49 
or a score greater than or equal to 16 on the math por -
tion of the ACT exam or com ple tion of Ba sic Math with a
C  or better or com ple tion of Ca reer Math I with a C or
better.  This course cov ers es sen tial top ics in al ge bra,
in clud ing ra tio and pro por tion, and ba sic sta tis tics.  This
course is of fered dur ing the first eight weeks of the fall
se mes ter and the first eight weeks of the spring se mes -
ter.  (30-0)  

91:123 Oc cu pa tional Math II (2 s.h.)  Pre req ui site: 
Com ple tion of 91:122, Oc cu pa tional Math I, with a C or
better.  This course cov ers es sen tial top ics in ge om e try
and trig o nom e try.  This course is of fered dur ing the sec -
ond eight weeks of the fall se mes ter and the sec ond
eight weeks of the spring se mes ter.  (30-0)  

95:130 Com mu ni ca tions I (3 s.h.) Study de signed to
as sist stu dents in im prov ing and/or re fin ing skills in the
ar eas of read ing, writ ing, lis ten ing, and speak ing to help
meet com mu ni ca tion needs in col lege and for suc cess
and ad vance ment in a ca reer. (45-0)

95:131 Com mu ni ca tions II (3 s.h.) Fur ther study de -
signed to as sist stu dents in im prov ing and/or re fin ing
skills in the ar eas of read ing, writ ing, lis ten ing, and
speak ing to help meet com mu ni ca tion needs in col lege
and for suc cess and ad vance ment in a ca reer. (45-0)

96:150 Ca reer Phys ics (4  s .h. )  Pre  req ui -
site/Corequisite: one se mes ter of Ca reer Math. An in -
tro duc tion to ba sic op er at ing prin ci ples of gears, le vers,
pul leys, sim ple ma chines, and the ef fects of heat on sol -
ids, liq uids, and gases. (45-30)

96:162 Com puter Ori en ta tion (1 s.h.)   In tro duc tion to
ba sic com puter hard ware and soft ware func tions.  Em -
pha sis on us ing the com puter as a tool to cre ate per -
sonal and busi ness doc u ments.  In tro duc tory win dows,
word pro cess ing, spread sheet, pre sen ta tion, and
Internet units give stu dents an op por tu nity to view soft -
ware ca pa bil i ties and use some of the fea tures,  (15-15)

96:163  Blue print Read ing I  (1 s.h.)  An in tro duc tion to
the im por tance of prints in in dus try.  Covers iso met ric
draw ings, or tho graphic pro jec tion, aux il iary views, de -
tail and as sem bly draw ing, di men sions and tol er ances,
and sec tional views. In te grates the al pha bet of lines and 
prin ci ples of sketch ing. Other in for ma tion cov ered in -
cludes ti tle blocks, draw ing change sys tems, draw ing
notes, and ma te rial lists. (0-30)

96:164  Blue print Read ing II (1 s.h.)  Pre req ui -
site/Corequisite: 96:163, Blue print Read ing I. Con -
tinues Blue print Read ing I with em pha sis on geo met ric
dimensioning and tolerancing and the in ter pre ta tion of
more ad vanced prints used in the con struc tion of tool
and die and mold build ing. (0-30)

96:165 Ma chine Tool Prac tices I (9 s.h.)  Pre req ui -
site/Corequisite: 91:122, Oc cu pa tional Math I; and
96:163, Blue print Read ing I.  Covers the ory and lab use
of ba sic mea sur ing and ma chin ing tools, lay out in spec -
tion tools, as well as bench work.  Safety is taught and
en forced as it ap plies to each ma chine pro cess.  Proper
ter mi nol ogy of the ma chin ist trade is em pha sized as
well as fol low ing blue prints and hold ing tol er ances
through the use of a va ri ety of ma chin ing pro cesses to
pro duce a prod uct.  (60-225)

96:166 Ma chine Tool Prac tices II (7 s.h.) Pre req ui -
site/Corequisite: 96:165, Ma chine Tool Prac tices I; 
91:123, Oc cu pa tional Math II; and 96:164, Blue print
Read ing II. Con tinues Ma chine Tool Prac tices I. Covers
more ad vanced prin ci ples in setup and op er a tion of
mills, lathes, and grind ers, with an in tro duc tion to car -
bide tool ing along with a con tin ued em pha sis on shop
safety, com mu ni ca tion, and co op er a tion. Stresses the
in ter re la tion ship of man u fac tured mat ing parts.
(45-195)

96:167 Fun da men tals of CNC (3 s.h.)  Pre req ui -
site/Corequisite: 96:166, Ma chine Tool Prac tices II. 
Stu dents must ob tain a grade of “C” or better in 96:165,
Ma chine Tool Prac tices I.  Covers com puter nu mer i cal
con trol (CNC) as it re lates to mill ing ma chines, turn ing
lathes, mi cro com put ers, and re lated soft ware.  Em pha -
sis on in put lan guage, codes, ma chine set-up and op er -
a tion, in spec tion of parts, and com mu ni ca tion of
pe riph er als. (30-30)

96:169  Welding (2 s.h.)  This is a ba sic arc/oxy-fuel
weld ing and cut ting course.  The stu dents learn in tro -
duc tory skills in SMAW, GTAW, and GMAW weld ing,
oxy-acetylene weld ing, and oxy-fuel cut ting.  The stu -
dents learn and un der stand safety pro ce dures re lat ing
to sub jects and shop safety in gen eral.  (15-30)

96:170 Sta tis ti cal Pro cess Con trol (SPC) (1 s.h.)
Covers the cur rent trans for ma tion meth ods of in dus try
and busi ness to ward a com plete qual ity con trol sys tem.
Man age ment the ory on qual ity, pro duc tiv ity, and con -
trolled chart ing tech niques are in cluded. (15-0)

96:171 Tool and Die Making I (5 s.h.)  Pre req ui -
site/Corequisite: Stu dents must ob tain a grade of “C” or
better in 96:167, Fun da men tals of CNC, and 96:166,
Ma chine Tool Prac tices II.  This course is an in tro duc -
tion to the de sign of in dus trial tools and ma chin ing char -
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ac ter is tics of tool com po nents. The stu dent is
in tro duced to ad di tional ma chin ing skills that will be en -
coun tered in typ i cal ma chine shops in the build ing of
molds, dies, jigs, fix tures, and pre ci sion ma chine parts.
(30-160)

96:172 Fun da men tals of EDM (2 s.h.)  Pre req ui -
site/Corequisite:  96:171, Tool and Die Making I.  Stu -
dents must ob tain a grade of “C” or better in 96:167,
Fun da men tals of CNC.  The stu dents are in tro duced to
the elec tri cal dis charge ma chines, both wire and
ram-type.  Em pha sis on how these tools are used in the
man u fac tur ing of punch and die com po nents and in jec -
tion mold cores and cav i ties. (15-45)

96:173  3-D Modeling (2 s.h.)  Pre req ui site:  96:270,
Com puter-Aided Drafting.   Stu dents are in tro duced to
solid mod el ing as an es sen tial tool, uti liz ing and en -
hanc ing de sign ing skills.  This is ac com plished through
the gen er a tion of 3-D draw ings cre ated in the CAD en vi -
ron ment.  Op er ating sys tems com mands, cur sor ma -
nip u la t ion,  f i le stor  age and re t r ieval ,  en t i t y
ma nip u la tion, such as ro ta tion, mir ror ing, ed it ing,
dimensioning, sec tions, sheet metal parts, and as sem -
blies ca pa bil i ties will be cov ered.  (15-30)

96:192 Intro to Geo met ric Di men sioning and
Tolerancing (2 s.h.) Be gins with an in tro duc tion to the
in ter na tional en gi neer ing lan guage, Geo met ric Di men -
sioning Tolerancing (GD&T). The stu dents are taught to 
rec og nize the sym bols and to un der stand the terms and
rules used in GD&T, ac cord ing to the Amer i can So ci ety
of Me chan i cal En gi neers (ASME)Y 14.5M 1994 stan -
dards. The stu dents then learn how to ap ply these sym -
bols to the fea tures of a part and pro vide a very con cise
and clear def i ni tion of de sign in tent.  (30-0)

96:270 Com puter-Aided Drafting (CAD) (2 s.h.)  Pre -
req ui site/Corequisite: 96:168, Fun da men tals o f
Drafting. Stu dents are in tro duced to com puter-aided
draft ing and de sign as an es sen tial tool uti liz ing and en -
hanc ing the stu dent’s ex ist ing draft ing skills. This is ac -
com plished through the gen er a tion of two- and three-
di men sional or tho graphic draw ings as well as pic to rial
tech niques in the CAD en vi ron ment. Op er ating sys tems 
com mands, cur sor ma nip u la tion, di rect dis play in ter ac -
tion, ge om e try cre ation and ma nip u la tion, file stor age
and re trieval, en tity ma nip u la tion such as ro ta tion and
mir ror ing, and the use of print ers are just a few of the
hard ware and soft ware ca pa bil i ties to be cov ered.
(15-30)

96:271 Tool and Die Making II (8 s.h.)  Pre req ui -
site/Corequisite:  96:171, Tool and Die Making I. This
course is a con tin u a tion of Tool and Die Making I with in -
struc tion and prac tice in build ing a pro gres sive or com -
pound die.  Em pha sis is placed on the tool build ing
pro ce dures learned in Tool and Die I and to ward fab ri -
cat ing dies.  In struc tion is given on the con sid er ations
in volved in de vel op ing die com po nents, such as cal cu -
la tion of die clear ances, bend al low ance, cut ting forces,
press ton nage re quire ments, and prac tice in build ing a
com plete func tional die.  (45-225)

96:272 Com puter-Aided Man u fac turing (CAM) (3
s.h.)  Pre req ui site/Corequisite: 96:171, Tool & Die
Making I, and 96:172, Fun da men tals of EDM.  Stu dents
must ob tain a grade of “C” or better in 96:167, Fun da -
men tals of CNC.  This pro gram  pro vides an in tro duc tion 
to (Pro cess Modeling) uti liz ing the CNC graph ics pro -
gram ming sys tem. Using en gi neer ing draw ings, stu -
dents pro gram var i ous parts for CNC mills,  CNC lathes, 
and CNC EDM. Re lated top ics in clude job plan ning, tool 
se lec tion, con struc tion of a pro cess model, tool path
ver i fi ca tion, sim u la tion, qual ity con trol, CAD, CAM data
trans fer, and CNC code gen er a tion. (15-60)

96:273  Plas tic Ma te rials and Methods (1 s.h.)  This is
a sur vey course de signed to in tro duce the stu dent to the 
field of plas tics. This over view in cludes ther mo plas tics
and thermoset ma te ri als along with the ma jor pro cess -
ing meth ods be ing uti lized by in dus try to day.  (15-0)

96:274 Mold Making I  (9 s.h.)  Pre req u i  -
site/Corequisite: 96:271, Tool and Die Making II;
96:273, Plas tics Ma te rials and Methods.  The stu dent is
in tro duced to the field of mold mak ing for plas tic in jec -
tion molds, blow molds, com pres sion and trans fer
molds, zinc and alu mi num die cast ing molds.  Fo cus is
placed on mold the ory, mold re pair, iden ti fi ca tion and
cor rec tion of mold prob lems, stan dard iza tion of mold
com po nents, mold blue print read ing, and the ma chine
shop skills nec es sary for mold mak ing, as re lated to
ther mo plas tic in jec tion molds.  In ad di tion the stu dent
de vel ops nec es sary ba sic skills for gating, vent ing,
heat ing, cool ing, ston ing and pol ish ing as well as other
hands-on ex pe ri ences nec es sary to man u fac ture mold
plates, cores, cav i ties, and ejec tion sys tems.  The stu -
dent builds a pro to type in jec tion mold.  (45-285)

96:275 Ad vanced CNC & EDM (2 s.h.)  Pre req ui -
site/Corequisite: 96:274, Mold Making I. A con tin u a tion
of CNC and EDM fun da men tals as well as mold mak ing
with ad di tional in struc tion and prac tice in the use of
CAD, wire, and ram elec tri cal dis charge ma chines in the 
con struc tion of die and mold com po nents.  (15-45)
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Gen eral Ma chin ist Eve ning
Gen eral Ma chin ist is a two-semester di ploma pro gram
de signed to pro vide in-depth study and con sid er able
hands-on skills in the ma chine pro cess ing of a va ri ety of
met als.  This one-year pro gram pro vides the foun da tion
for the as so ci ate in ap plied sci ence pro gram, Tool and
Die Tech nol ogy.

Stu dents be come pro fi cient in the op er a tion of man ual
mills, lathes, grind ers, drills, and saws as they com plete
in creas ingly com plex pro jects while hold ing tight tol er -
ances. Var i ous pieces of pre ci sion mea sur ing equip -
ment (op ti cal com para tor, co or di nate mea sur ing
ma chine, etc.) are used to check qual ity.  Ad di tional
work in blue print read ing, heat-treating, and com puter
nu mer i cal con trolled (CNC) ma chin ing is re quired to
com plete the Gen eral Ma chin ist Pro gram.

Upon sat is fac tory com ple tion of this pro gram, stu dents
are awarded a NIACC di ploma. Pro gram grad u ates
have the op tion to con tinue into the A.A.S. Tool and Die
Tech nol ogy Pro gram or im me di ately be gin em ploy ment 
in an area ma chine shop or man u fac tur ing fa cil ity pro -
duc ing a wide va ri ety of ma chined parts.

EN TRANCE AD VISING

Due to the highly tech ni cal na ture of this pro gram and
NIACC’s com mit ment to giv ing stu dents the best pos si -
ble op por tu nity for suc cess, stu dents are sched uled for
ad vise ment ses sions with coun sel ors and pro gram per -
son nel. In these ses sions, the stu dent’s ca reer plans,
pre vi ous back ground, tran scripts, test scores, life ex pe -
ri ences, and mo ti va tion aid in de sign ing a pos i tive ed u -
ca tional ex pe ri ence.

SUG GESTED SCHED ULE
91:122 Oc cu pa tional Math I ............................... 2 s.h.
91:123 Oc cu pa tional Math II ..............................2 s.h.
95:130 Com mu ni ca tions I...................................3 s.h.
96:150 Ca reer Phys ics .......................................4 s.h.
96:162 Com puter Ori en ta tion.............................1 s.h.
96:163 Blue print Read ing I.................................1 s.h.
96:164 Blue print Read ing II................................1 s.h.
96:167 Fun da men tals of CNC............................ 3 s.h.
96:180 Sur vey of Ma chine Tool Prac tices I........4 s.h.
96:181 Sur vey of Ma chine Tool Prac tices II....... 4 s.h.
96:182 Sur vey of Ma chine Tool Prac tices III......4 s.h.
96:193 Cap stone Man u fac turing Pro ject ............4 s.h.

To tal Hours 33 s.h.

Course De scrip tions - Gen eral Ma chin ist 
91:122 Oc cu pa tional Math I (2 s.h.)  Pre req ui site: 
Com pass Pre-Algebra Score greater than or equal to 49 
or a score greater than or equal to 16 on the math por -
tion of the ACT exam or com ple tion of Ba sic Math with a
C  or better or com ple tion of Ca reer Math I with a C or
better.  This course cov ers es sen tial top ics in al ge bra,
in clud ing ra tio and pro por tion, and ba sic sta tis tics.  This
course is of fered dur ing the first eight weeks of the fall
se mes ter and the first eight weeks of the spring se mes -
ter.  (30-0)  

91:123 Oc cu pa tional Math II (2 s.h.)  Pre req ui site: 
Com ple tion of 91:122, Oc cu pa tional Math I, with a C or
better.  This course cov ers es sen tial top ics in ge om e try
and trig o nom e try.  This course is of fered dur ing the sec -
ond eight weeks of the fall se mes ter and the sec ond
eight weeks of the spring se mes ter.  (30-0)  

95:130 Com mu ni ca tions I (3 s.h.) Study de signed to
as sist stu dents in im prov ing and/or re fin ing skills in the
ar eas of read ing, writ ing, lis ten ing, and speak ing to help
meet com mu ni ca tion needs in col lege and for suc cess
and ad vance ment in a ca reer. (45-0)

96:150 Ca reer Phys ics (4  s .h. )  Pre  req ui -
site/Corequisite: one se mes ter of Ca reer Math. An in -
tro duc tion to ba sic op er at ing prin ci ples of gears, le vers,
pul leys, sim ple ma chines, and the ef fects of heat on sol -
ids, liq uids, and gases. (45-30)

96:162 Com puter Ori en ta tion (1 s.h.)   In tro duc tion to
ba sic com puter hard ware and soft ware func tions.  Em -
pha sis on us ing the com puter as a tool to cre ate per -
sonal and busi ness doc u ments.  In tro duc tory win dows,
word pro cess ing, spread sheet, pre sen ta tion, and
Internet units give stu dents an op por tu nity to view soft -
ware ca pa bil i ties and use some of the fea tures,  (15-15)

96:163  Blue print Read ing I  (1 s.h.)  An in tro duc tion to
the im por tance of prints in in dus try.  Covers iso met ric
draw ings, or tho graphic pro jec tion, aux il iary views, de -
tail and as sem bly draw ing, di men sions and tol er ances,
and sec tional views. In te grates the al pha bet of lines and 
prin ci ples of sketch ing. Other in for ma tion cov ered in -
cludes ti tle blocks, draw ing change sys tems, draw ing
notes, and ma te rial lists. (0-30)

96:164  Blue print Read ing II (1 s.h.)  Pre req ui -
site/Corequisite: 96:163, Blue print Read ing I. Con -
tinues Blue print Read ing I with em pha sis on geo met ric
dimensioning and tolerancing and the in ter pre ta tion of
more ad vanced prints used in the con struc tion of tool
and die and mold build ing. (0-30)

96:167 Fun da men tals of CNC (3 s.h.)  Pre req ui -
site/Corequisite: 96:180, Sur vey of Ma chine Tool Prac -
tices I, and 96:181, Sur vey of Ma chine Tool Prac tices II.  
Covers com puter nu mer i cal con trol (CNC) as it re lates
to mill ing ma chines, turn ing lathes, mi cro com put ers,
and re lated soft ware.  Em pha sis on in put lan guage,
codes, ma chine setup and op er a tion, in spec tion of
parts, and com mu ni ca tion of pe riph er als. (30-30)

INDUSTRIAL 115



96:180 Sur vey of Ma chine Tool Prac tices I (4 s.h.) 
The stu dent safely uses ba sic mea sur ing tools, ma -
chine tools, and lay out/in spec tion tools.  Em pha sis is on 
turn ing ma chines, drills, and hand tools.  Safety is
taught an en forced as it ap plies to each ma chine pro -
cess. Proper ter mi nol ogy of the ma chin ist trade is em -
pha sized.  The stu dent fol lows blue prints to pro duce
prod ucts within tol er ances spec i fied.  (15-90)

96:181 Sur vey of Ma chine Tool Prac tices II (4 s.h.) 
Con tinues Sur vey of Ma chine Tool Prac tices I.  The stu -
dent safely uses ba sic mea sur ing tools, ma chine tools,
and lay out/in spec tion tools.  Em pha sis on ba sic mill ing
ma chines.  Safety is taught and en forced as it ap plies to
each ma chine pro cess.  Proper ter mi nol ogy of the ma -
chin ist trade is em pha sized.  The stu dent fol lows blue -
prints to pro duce prod ucts within tol er ances spec i fied.
(15-90)

96:182  Sur vey of Ma chine Tool Prac tices III (4 s.h.) 
Pre req ui site:  96:180, Sur vey of Ma chine Tool Prac tices 
I; 96:181, Sur vey of Ma chine Tool Prac tices II.  The stu -
dent safely per forms cy lin dri cal grinder and sur face
grinder op er a tions.  Using the grind ers, the stu dent
makes round and flat sur faces to con form to the spec i -
fied tol er ances.  Em pha sis is placed on safety, proper
use of tools, and us ing cor rect ter mi nol ogy of the ma -
chin ist trade.  (15-90)

96:193  Cap stone Man u fac turing Pro ject (4 s.h.)
Pre req ui site:  96:180, Sur vey of Ma chine Tool Prac tices 
I - Pass with a “C” or better; 96:181, Sur vey of Ma chine
Tool Prac tices II - Pass with a “C” or better; 96:182, Sur -
vey of Ma chine Tool Prac tices III - Pass with a “C” or
better; 96:167, Fun da men tals of CNC - Pass with a “C”
or better.  The goal is for the learner to build an ap proved 
mul ti ple-part pro ject us ing ma chine tools and com mu ni -
cate the suc cesses and dif fi cul ties en coun tered in the
pro ject-building pro cess. (15-90)
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Me chan i cal De sign Tech nol ogy
The Me chan i cal De sign Tech nol ogy cur ric u lum pro -
vides op por tu ni ties to be pro duc tive im me di ately as a
CAD drafter with the tech ni cal com pe tence to keep
abreast of de vel op ments in the field and al low greater
po ten tial for fu ture ad vance ment into de sign.

The NIACC Drafting Pro gram in cludes in struc tion on
Com puter-Aided De sign (CAD) equip ment. The cur ric -
u lum is de signed to pre pare the stu dent to ap ply tech ni -
cal knowl edge, meth ods, and skills in sup port of
en gi neer ing ac tiv i ties while be com ing pro fi cient in CAD. 
The grad u ate is ready for im me di ate em ploy ment with
man u fac tur ers of var i ous prod ucts such as farm and in -
dus trial ma chin ery, con sumer prod ucts, com put ers and
con trol equip ment, gov ern men tal agen cies, and en gi -
neer ing firms.

New em ploy ees are usu ally as signed as CAD tech ni -
cians, me chan i cal de sign draft ers, CAD draft ers, me -
chan i cal draft ing, draft ers, or de sign ers.  Upon
com ple tion of the pre scribed cur ric u lum with an av er -
age grade point of 2.00 (C ), the stu dent is awarded an
as so ci ate in ap plied sci ence de gree. Some courses
may be taken to ward other as so ci ate de grees; check
with a coun selor.

EN TRANCE AD VISING

Due to the highly tech ni cal na ture of these pro grams
and NIACC’s com mit ment to giv ing stu dents the best
pos si ble op por tu nity for suc cess, stu dents will be
sched uled for ad vise ment ses sions with coun sel ors
and pro gram per son nel. In these ses sions, the stu -
dent’s ca reer plans, pre vi ous ed u ca tional back ground,
tran scripts, test scores, life ex pe ri ences, and mo ti va tion 
will aid in de sign ing a pos i tive ed u ca tional ex pe ri ence.

COL LEGE TRANS FER OP TION

Through ar tic u la tion agree ments with Iowa State Uni -
ver sity and the Uni ver sity of North ern Iowa, grad u ates
may con tinue their ed u ca tion by trans fer ring to bac ca -
lau re ate pro grams in such  fields as In dus trial Tech nol -
ogy, Gen eral  In dus t ry and Tech nol  ogy,  or
Man u fac turing Tech nol ogy.  Help of a NIACC coun selor 
or pro gram in struc tor is re quired.

EN TRANCE RE QUIRE MENTS 

1. Two years of high school algebra with a grade of
“C” or better, OR

2. College Intermediate Algebra or equivalent with a 
grade of “C” or better, OR

3. COMPASS algebra test of 76 or higher.

Classes may be sched uled to ac com mo date the
part-time stu dent with the help of a coun selor or pro -
gram in struc tor.  Stu dents are re quired to com plete 50
per cent of their course work for the Me chan i cal De sign
Tech nol ogy Pro gram at North Iowa Area Com mu nity
Col lege.

SUG GESTED SCHED ULE
First Term
15:114 Com puter Lit er acy.................................. 1 s.h.
15:241 Hu man Re la tions OR ............................ 3 s.h.

80:101 Gen Psy chol ogy (3 s.h.)
90:121 Intro to Drafting.......................................3 s.h.
90:122 Drafting I................................................. 3 s.h.
91:107 Tech ni cal Math e mat ics I  OR .................4 s.h.

40:151 Col lege Alg & Trig I (4 s.h.)
91:120 Man u fac turing Pro cesses I.....................2 s.h.
95:130 Com mu ni ca tions I OR............................ 3 s.h.

30:101 Comm Skills I (3 s.h. or 4 s.h.)
19 s.h.

Sec ond Term
90:131 Drafting II................................................7 s.h.
91:108 Tech ni cal Math e mat ics II OR .................4 s.h.

40:152 Col lege Alg & Trig II (4 s.h.)
 91:121 Man u fac turing Pro cesses II....................2 s.h.
91:150 Stat ics.....................................................2 s.h.
95:131 Com mu ni ca tions II OR ...........................3 s.h.

30:102 Comm Skills II (3 s.h. or 4 s.h.)
18 s.h.

Third Term
 91:109 Tech ni cal Math e mat ics III OR................ 3 s.h.

40:240 Cal cu lus For Busi ness (3 s.h.)
 91:210 Tech ni cal Phys ics I OR ......................... 4 s.h.

70:280 Gen eral Phys ics I (4 s.h.) OR
70:122 Prin ci ples of Phys ics (4 s.h.) OR
70:140 In tro duc tory Chem is try (4 s.h.)

 91:226 Fun da men tals of Unigraphics.................4 s.h.
91:227 Fun da men tals of Pro En gi neering.......... 4 s.h.
91:251 Strength of Ma te rials ..............................3 s.h.

18 s.h.
Fourth Term
89:150 Em ploy ment Strat egies ..........................1 s.h.
90:231 Ma chine El e ment De sign .......................9 s.h.
91:211 Tech ni cal Phys ics II OR......................... 4 s.h.

70:281 Gen eral Phys ics II (4 s.h.) OR
70:122 Prin ci ples of Phys ics (4 s.h.) OR
70:140 In tro duc tory Chem is try (4 s.h.)

91:212 De sign Re search Lab o ra tory..................2 s.h.
91:240 Fluid Me chanics..................................... 3 s.h.

19 s.h.
To tal Hours  74 s.h.

Course De scrip tions - Me chan i cal
De sign Tech nol ogy

15:114 Com puter Lit er acy (1 s.h.)  [Open En -
try/Open Exit]  Pre req ui site:  None. Em pha sis on us ing
the com puter as a tool to cre ate per sonal and busi ness
doc u ments.  In tro duc tory win dows, word pro cess ing,
spread sheet, pre sen ta tion, da ta base, and Internet units 
give stu dents an op por tu nity to view soft ware ca pa bil i -
ties and use some of the fea tures.  Stu dents with lit tle or
no com puter back ground are en cour aged to take this
course.  This course has been des ig nated as a pass/no
pass course.   (0-30)
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15:241 Hu man Re la tions (3 s.h.) The study of how
peo ple sat isfy both per sonal growth needs and or ga ni -
za tional goals in their ca reers.  Al though also in ter ested
in the why of hu man be hav ior, hu man re la tions goes fur -
ther and looks at what can be done to an tic i pate prob -
lems, re solve them, or pre vent them from hap pen ing. 
This field em pha sizes knowl edge that can be ap plied in
prac ti cal ways to prob lems of in ter per sonal re la tions at
work or in our per sonal life.  Sig nif i cant de vel op ments in
re cent years in the work place have in creased the im por -
tance of in ter per sonal skills in al most ev ery type of work
set ting; these trends pro vide sup port for the ne ces sity of 
ac quir ing com pe tence in hu man re la tions. (45-0)

30:101 Com mu ni ca tion Skills I (4 s.h.) Im prove ment
of skills in read ing, writ ing, speak ing, and lis ten ing, with
an em pha sis on ex pos i tory meth ods of de vel op ment
and per sonal ex pe ri ence as sup port ing ma te rial. Stu -
dents may be re quested to use word pro ces sors and the 
Writer’s Work bench anal y ses pro grams, the Writer’s
Work bench STEPS pro grams, and the struc tur ing sen -
tences video se ries.  Stu dents must meet min i mum
com pe tency re quire ments in writ ing and speak ing to re -
ceive a grade of “C” or higher.  (60-0)

30:101C Com mu ni ca tion Skills I (3 s.h.) Im prove -
ment of skills in read ing and writ ing with an em pha sis on 
ex pos i tory meth ods of de vel op ment and per sonal ex pe -
ri ence as sup port ing ma te rial. Stu dents may be re -
quested to use word pro ces sors and the Writer’s
Work bench anal y ses pro grams, the Writer’s Work -
bench STEPS pro grams, and the struc tur ing sen tences
video se ries.  Stu dents must meet min i mum com pe -
tency re quire ments in writ ing to re ceive a grade of “C” or 
higher.  (45-0)

30:102 Com mu ni ca tion Skills II (4 s.h.) Pre req ui site:
30:101, Com mu ni ca tion Skills I.  Stu dents must have
earned a “C” or higher grade in Com mu ni ca tion Skills I be -
fore en roll ing in Com mu ni ca tion Skills II.  A con tin u a tion of
30:101 with an em pha sis on ar gu men ta tive and per sua -
sive writ ing and speak ing, on re search meth ods, and on 
lan guage. Stu dents may be re quested to use word pro -
ces sors, Writer’s Work bench anal y ses, Writer’s Work -
bench STEPS, and sen tence struc tur ing vid eos. 
Stu dents must meet min i mum com pe tency re quire -
ments in writ ing and speak ing to re ceive a grade of “C”
or higher.  (60-0)

30:102C Com mu ni ca tion Skills II (3 s.h.) Pre req ui site:
30:101C, Com mu ni ca tion Skills I.  Stu dents must have
earned a “C” or higher grade in Com mu ni ca tion Skills I be -
fore en roll ing in Com mu ni ca tion Skills II.  A con tin u a tion of
30:101C with an em pha sis on ar gu men ta tive and per -
sua sive writ ing, on re search meth ods, and on lan -
guage. Stu dents may be re quested to use word
pro ces sors, Writer’s Work bench anal y ses, Writer’s
Work bench STEPS, and sen tence struc tur ing vid eos. 
Stu dents must meet min i mum com pe tency re quire -
ments in writ ing to re ceive a grade of “C” or higher. 
(45-0)

40:151 Col lege Al ge bra & Trig o nom e try I (4 s.h.) Pre -
req ui site: Two years of high school al ge bra with a “C” or
higher or 40:120, In ter me di ate Al ge bra, with a “C” or higher.  
This course is in tended for stu dents ma jor ing in busi ness,

so cial sci ence, bi o log i cal sci ences, lib eral arts, and those
math e mat ics stu dents with in suf fi cient back ground to be gin 
the study of cal cu lus and feel they can not keep up the pace
of Precalculus. Topics in clude re view of al ge braic op er a -
tions, field prop er ties, in tro duc tion to plane an a lytic ge om e -
try, in clud ing points and lines, func tions of var i ous types
such as poly no mi als and their graphs, op er a tions with com -
plex num bers  and cir cu lar func tions. (60-0)

40:152 Col lege Al ge bra & Trig o nom e try II (4 s.h.) Pre -
req ui site: 40:151, Col lege Al ge bra & Trig o nom e try I. This
course is a con tin u a tion of 40:151. Topics in clude fur ther
study of func tions, in verse func tions, study of vec tors, com -
plex num bers, DeMoivre’s the o rem, so lu tion of sys tems of
equa tions, ma tri ces, solid an a lyt i cal ge om e try, prob a bil ity,
se quences and se ries, log a rith mic, and ex po nen tial func -
tions. (60-0)

40:240 Cal cu lus for Busi ness  (3 s.h.) Pre req ui site:
40:161, Precalculus, or equiv a lent. This course uses cal cu -
lus tech niques with an em pha sis on ap pli ca tions. Topics in -
clude de riv a tives and their uses, ex po nen tial and
log a rith mic func tions, in te gra tion and its ap pli ca tions. 
(45-0)

70:122 Prin ci ples of Phys ics (4 s.h.) Pre req ui site:
40:120, In ter me di ate Al ge bra; or equiv a lent. An in tro duc -
tory level, one-term course. Ma jor top ics are mea sure ment, 
mat ter in mo tion, heat, wave mo tion, elec tric ity and mag ne -
tism.  (45-30)

70:140 In tro duc tory Chem is try (4 s.h.) Pre req ui site:
40:060, Be gin ning Al ge bra, or equiv a lent. A first-year col -
lege chem is try course which cov ers the con cepts of chem -
is try.  Among the top ics in cluded are sys tems of
mea sure ment, mat ter and en ergy, atomic the ory, en ergy
lev els and atomic struc ture, the pe ri odic ta ble, ionic and co -
va lent bond ing, chem i cal equa tions, stoichiometry, ac ids
and bases, states of mat ter, so lu tions, and re dox. Lab ex -
per i ments are per formed and com ple ment the class room
the ory. Not ac cepted as a pre req ui site for other ad vanced
chem is try courses ex cept 70:273, Or ganic Chem is try.
(45-30)

70:280 Gen eral Phys ics I (4 s.h.) Pre req ui site: 40:151,
Col lege Al ge bra & Trig o nom e try, or equiv a lent.  Me -
chanics, sim ple har monic mo tion, waves, and flu ids. De -
signed for stu dents in phar macy, med i cine, den tistry, and
pro fes sional fields other than en gi neer ing. Lib eral arts stu -
dents with an in ter est in sci ence may elect this course.
(45-30)

70:281 Gen eral Phys ics II (4 s.h.) Pre req ui site: Math;
40:151, Col lege Al ge bra & Trig o nom e try, or equiv a lent,
and 70:280, Gen eral Phys ics I, or equiv a lent al ge -
bra-based first se mes ter phys ics course as ap proved by
the in struc tor. A con tin u a tion of 70:280, ther mo dy nam ics,
elec tric ity and mag ne tism, DC and AC cir cuits, op tics, and
atomic phys ics. (45-30)

80:101 Gen eral Psy chol ogy (3 s.h.) Corequisite:  New 
stu dents with en ter ing ACT or COM PASS read ing
scores be low col lege level will be re quired to co-enroll in 
30:120, Col lege Read ing Skills.   An in tro duc tion to the
sci en tific study of be hav ior; a brief his tory of psy chol ogy
as a sci ence, and top ics fun da men tal to hu man be hav -
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ior in clud ing de vel op men tal is sues, sen sory abil i ties,
cog ni tive per for mance, so cial and emo tional fac tors in
be hav ior, and ab nor mal be hav ior and ther a pies.  (45-0)

89:150 Em ploy ment Strat egies (1 s.h.) De velop skills
nec es sary to en ter the job mar ket and ex pe ri ence
long-term ca reer growth.  Stu dents learn ba sic job seek -
ing tech niques, job keep ing skills, and strat e gies for
con tin ued growth.  (15-0)

90:121 In tro duc tion to Drafting (3 s.h.) Fun da men tals of
AutoCAD; lay ers, icons, pull-down menu, draw ing and ed it -
ing com mands, ob ject snaps, screen menu, fil ters, text,
sketch, ba sic con struc tion of 2D me chan i cal draw ings.  Use 
of board equip ment and in stru ments, let ter ing, ba sic geo -
met ric con struc tion, and sketch ing fun da men tals. (30-90)

90:122 Drafting I (3 s.h.) Pre req ui site: 90:121, Intro to
Drafting. A con tin u a tion of AutoCAD and draft ing fun da -
men tals; multi view pro jec tions, rays, con struc tion lines,
aux il ia ries, iso met ric draw ings, the ory of or tho graphic pro -
jec tion:  points, lines, planes, and aux il ia ries.  (30-90)

90:131 Drafting II (7 s.h.) Pre req ui site: 90:121, Intro to
Drafting; and 90:122, Drafting. AutoCAD fun da men tals; ar -
ray dimensioning (ba sic, in ter me di ate, and ad vanced),
Tolerancing, sec tions, threads and fas ten ers, iso met ric
draw ing, ed it ing us ing grips, dis play op tions, ed it ing
polylines and splines, blocks, viewports, at trib utes, bill of
ma te ri als, and as sem blies.  (60-195)

90:231 Ma chine El e ment De sign (9 s.h.)  Pre req ui site: 
91:150, Stat ics; 91:226, Fun da men tals of Unigraphics;
and 91:227, Fun da men tals of ProEngineer; Corequisite: 
91:212, De sign Re search Lab o ra tory.  Com bines ba sic
graph i cal and math e mat i cal anal y sis of link ages, gears,
and cams; de sign op ti mi za tion uti liz ing spread sheets as
math e mat i cal mod els to sim u late geo met ric and ki ne -
matic re la tion ships; con struc tion of 3D para met ric mod els
in clud ing as sem bly im ple men ta tion to cre ate a set of
work ing draw ings in clud ing de tails, parts lists, and spec i fi -
ca tions; us age of hand books and sup pli ers’ cat a logs. 
(60-210)

91:107 Tech ni cal Math e mat ics I (4 s.h.) Pre req ui site:
One year of high school al ge bra or con sent of in struc tor.
This course pro vides an in te grated ap proach to math e -
mat ics de signed to pro vide prin ci ples of mea sured data,
en gi neer ing pro ce dures, ba sic al ge bra, ge om e try, right
and oblique tri an gle trig o nom e try, log a rithms, and el e -
men tary vec tors.  Prac ti cal math e mat ics is em pha sized.
(60-0)

91:108 Tech ni cal Math e mat ics II (4 s.h.) Pre req ui site:
91:107, Tech ni cal Math e mat ics I; or 40:151, Col lege Al ge -
bra and Trig o nom e try I. This course is a con tin u a tion of
Tech ni cal Math e mat ics I.  Topics in clude ad vanced al ge -
bra, com plex num bers, bi nary and hex a dec i mal num bers, 
trig o no met ric iden ti ties, and an a lytic ge om e try.  Prac ti cal
math e mat ics is em pha sized.  (60-0)

91:109 Tech ni cal Math e mat ics III (3 s.h.) Pre req ui site:
91:108, Tech ni cal Math e mat ics II; or equiv a lent. Ba sic
Cal cu lus: pro vides ma nip u la tive skills of cal cu lus and ba -
sic the ory. In cludes func tions, lim its, def i ni tions, fun da -
men tal the o rem, de riv a tives, tran scen den tal func tions,

in te gral tech niques, def i nite integrals, and ba sic ap pli -
ca tions. (45-0)

91:120 Man u fac turing Pro cesses I (2 s.h.) Knowl edge
and skills in man u fac tur ing ma te ri als and the pro ce dures
used to pro duce prod ucts in to day’s mod ern in dus try.  In -
tro duc tion to mea sure ment and qual ity as sur ance with an
em pha sis on tol er ances, mea sure ment, and cal i bra tion. 
Fi nal pro ject, cre ate a prod uct us ing man ual metal cut ting
pro cesses.  (15-30)

91:121 Man u fac turing Pro cesses II (2 s.h.)  Pre req ui -
site:  91:120, Man u fac turing Pro cesses I.  Au to ma tion
meth ods us ing (CNC) Com puter Nu mer i cal Con trol,
(CAD) Com puter-Aided De sign, (CAM) Com puter-Aided
Man u fac turing and the in te gra tion of these tech nol o gies,
(CIM) Com puter In te grated Man u fac turing, and (FMS)
Flex i ble Man u fac turing Sys tems.  Fi nal pro ject, cre ate a
prod uct us ing CAD, CAM, and CNC.  (15-30)

91:150 Stat ics (2 s.h.) Pre req ui site/Corequisite: 91:108,
Tech ni cal Math e mat ics II. Pro vides the the ory and prac ti -
cal back ground for anal y sis of the forces act ing upon an
ob ject in equi lib rium. The fol low ing are stressed: re sul tant
and equi lib rium of forces, mo ments,  con cur rent and non -
con cur rent coplanar forces. (30-0)

91:210 Tech ni cal Phys ics I (4 s.h.) Pre req ui -
site/Corequisite: 91:107, Tech ni cal Math e mat ics I; or
40:151, Col lege Al ge bra & Trig o nom e try I. This course
pres ents tra di tional fields of phys ics such as mea sure -
ment, me chan ics, prop er ties of mat ter, sim ple har monic
mo tion, and waves. Em pha sis is placed on in dus trial and
tech ni cal ap pli ca tions of phys ics. (45-30)

91:211 Tech ni cal Phys ics II (4 s.h.) Pre req ui -
site/Corequisite: 91:107, Tech ni cal Math e mat ics I; or
40:151, Col lege Al ge bra & Trig o nom e try I, or an equiv a -
lent course in al ge bra and trig o nom e try. This course pres -
ents tra di tional fields of phys ics such as ther mo dy nam ics,
elec tric ity and mag ne tism, DC and AC cir cuits, and light.
Em pha sis is placed on in dus trial and tech ni cal ap pli ca -
tions of phys ics. (45-30)

91:212 De sign Re search Lab o ra tory (2 s.h.) Pre req ui -
site:  91:251, Strength of Ma te rials; and 91:210, Tech ni cal
Phys ics I; Corequisite: 91:240, Fluid Me chanics; and
90:231, Ma chine El e ment De sign. Course in cludes in -
struc tion and lab o ra tory tech niques in Sta tis ti cal Pro cess
Con trol, in clud ing Deming’s 14 points, pro ject se lec tion,
data gath er ing, vari able and at trib ute charts, in ter pre ta -
tions and ca pa bil i ties; rapid prototyping us ing
stereolithography equip ment; and geo met ric
dimensioning and tolerancing in clud ing func tional part re -
la tion ships of fea tures, man u fac tur ing, in spec tion, and
eco nom ics us ing ANSI Y14.5M-1994.  (15-30)

91:226 Fun da men tals of Unigraphics (4 s.h.)  Pre req ui -
site:  90:231 Drafting II.  Solid mod el ing fun da men tals us -
ing Unigraphics CAD soft ware.  Layers, cre at ing lines,
arcs and cir cles, fil lets and cham fers, trim ming, ex trud ing,
sweep ing along a guide, sketch a da tum plane, blends,
hol low solid, ta pers, holes, slot, groove, pocket, boss,
threads, and in stance ar ray.  Adding or tho graphic views,
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dimensioning, cre at ing text, sec tion ing, GD&T sym bols,
sur face fin ish sym bols, move/copy and align views and
de tailed views.  (30-112)

91:227 Fun da men tals of ProEngineer (4 s.h.)  Pre req -
ui site:  90:122, Drafting I; 90:131, Drafting II; 91:108,
Tech ni cal Math e mat ics II.  Solid mod el ing fun da men tals
us ing ProEngineer CAD soft ware.   Sketcher mode part
cre ation and sketcher con straints; holes, cuts, shafts,
rounds, cham fers, slots, re volved fea tures, pat terns,
sweeps, blends, and shell.  Fun da men tal knowl edge of
model trees, par ent-child re la tions, da tum planes and fea -
ture re la tions.  As sem bly fun da men tals in clud ing com po -
nents, con straints and sub-assemblies.  Draw ing cre ation
with part and as sem bly as so cia tiv ity, view types, notes,
and dimensioning.  (30-112)

91:240 Fluid Me chanics (3 s.h.) Pre req ui -
site/Corequisite: 91:108, Tech ni cal Math e mat ics II. A ba -
sic prin ci ples course us ing math e mat i cal anal y sis deal ing
with con fined noncompressible flu ids and ap pli ca tions of
fluid power sys tems. Pri mary em pha sis is on the top ics of
fluid stat ics, flow of fluid in pipes, and flow mea sure ment.
(45-0)

91:251 Strength of Ma te rials (3 s.h.) Pre req ui -
site/Corequisite: 91:109, Tech ni cal Math III; and 91:150,
Stat ics. Course in cludes sim ple stresses and prop er ties,
mo ment of in er tia, tor sional prop er ties, col umns, beams
in clud ing shear, mo ment and de flec tion di a grams and for -
mu las, flex ure for mula, and com bined stresses. (45-0)

95:130 Com mu ni ca tions I (3 s.h.) Study de signed to as -
sist stu dents in im prov ing and/or re fin ing skills in the ar eas
of read ing, writ ing, lis ten ing, and speak ing to help meet
com mu ni ca tion needs in col lege and for suc cess and ad -
vance ment in a ca reer. (45-0)

95:131 Com mu ni ca tions II (3 s.h.) Fur ther study de -
signed to as sist stu dents in im prov ing and/or re fin ing skills
in the ar eas of read ing, writ ing, lis ten ing, and speak ing to
help meet com mu ni ca tion needs in col lege and for suc -
cess and ad vance ment in a ca reer. (45-0)
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Welding - Eve ning Pro gram
The pro gram is de signed for in dus try and in di vidu als
seek ing per sonal skill de vel op ment. Stu dents are first
ex posed to the ory and dem on stra tions, along with labo -
ra tory ex pe ri ences. This is fol lowed with an open lab to
al low stu dents ad di tional labo ra tory ex pe ri ence in or der
to achieve the pro gram’s out lined com pe ten cies. Upon
sat is fac tory com ple tion of the pre scribed cur ric u lum
with an av er age grade point of 2.00 (C), the stu dent is
awarded a cer tif i cate.  

Those cur rently in volved in the fol low ing ar eas will
bene fit from the pro gram:
* Main te nance
* Farm or Ag re lated
* Auto
* Con struc tion
* Gen eral in dus trial
* Hob bies or back yard

A stu dent may take the pro gram in ei ther or der.

First Term
98:110 Weld ing Sym bols & Blue print Read ing ...2 s.h.

 98:190 Oxya cety lene Weld ing & Cut ting;
Gas Tung sten Arc Weld ing. ................... 3 s.h.

Sec ond Term
98:135 Weld ing Sym bols/Blue print Read ing II.... 2 s.h.
98:191 Shielded Metal Arc & Gas Metal Arc ......3 s.h.

Course De scrip tions 
Welding - Eve ning Pro gram

98:110  Weld ing Sym bols and Blue print Read ing (2
s.h.) Pre req ui site: None. This course pro vides in struc -
tion in the fun da men tals of read ing and in ter pret ing
blue prints. A stu dent learns to in ter pret and ap ply weld -
ing sym bols along with iden ti fy ing proper as sem bly pro -
ce dures. (30-0)

98:135  Welding Sym bols and Blue print Read ing II
(2 s.h.) Pre req ui site: 98:110, Weld ing Sym bols and
Blue print Read ing. This course pro vides in struc tion in
the read ing and  in ter pret ing of blue prints. The course
cov ers the ap pli ca tions of weld ing sym bols, di men -
sions, and as sem bly pro ce dures. (15- 30)

98:190 Oxya cety lene Weld ing and Cut ting; Gas
Tung sten Arc Weld ing (3 s.h.) Fu sion join ing of mild
steel and cut ting pro cesses. The ba sic prin ci ples of gas
tung sten arc weld ing in clud ing AC and DC ap pli ca tions.
Se lec tion of proper torch tip sizes, filler rods, an gles,
and travel speeds for OAW pro cesses. The set-up and
ad just ment of gas tung sten arc weld ing equip ment,

along with prac ti cal ex pe ri ence us ing both fer rous and
non fer rous met als. (15- 90)

98:191 Shielded Metal Arc and Gas Metal Arc (3 s.h.)
Flat and hori zon tal shielded arc, ver ti cal, and over head
shielded arc weld ing. The op era tion of AC and DC
trans former arc weld ers and motor- driven DC weld ers.
The ef fects of am per age, po lar ity, and char ac ter is tics of 
vari ous elec trodes. Butt, fil let, cor ner, and lap welds are
made in vari ous po si tions. Ap pli ca tion of tech niques re -
quired for equip ment re pair. (15- 90)



In dus trial Elec tives
If elec tives are re quired for your in dus trial pro gram stud -
ies, coun sel ors and in dus trial in struc tors will help you
se lect courses from the fol low ing course list ing which
will help fo cus your spe cialty study:

IN DUS TRIAL ELEC TIVES:
90:128 In tro duc tion to CAD 
90:129 CAD II
90:299 Spe cial Prob lems in Ca reer Pro grams
91:128 Ba sic Elec tric ity
91:129 In dus trial Elec tric ity I
91:164 Elec tri cal Wir ing I
91:171 Elec tri cal Wir ing II
92:202 C/C++ Pro gram ming
98:191 Shielded Metal Arc and Gas Metal Arc

Course De scrip tions
In dus trial Elec tives

90:128 In tro duc tion to CAD (2 s.h.) Pre req ui -
site/Corequi site: none.  A class in Auto CAD Re lease
2000 com mands. A thor ough in tro duc tion of two-
 dimensional draft ing com mands and com mand op tions. 
The ses sions are hands- on us ing a va ri ety of ap pli ca -
tion draw ing ex er cises that are modi fied or cre ated.
(15- 30)

90:129 CAD II (2 s.h.)  Pre req ui site/Corequi site:
90:128, In tro duc tion to CAD, or equiva lent ex pe ri ence.
This course is de signed to build on the skills ac quired in
in tro duc tion to CAD. This course will re view multi view
draw ings, lay ers, li ne types, col ors, ba sic and ad vanced
di men sion ing, blocks and at trib utes, sec tional views,
three- dimensional draw ing tech niques, plot ting, and
print ing with Auto CAD 2000. (15- 30)

90:299A  Spe cial Prob lems in Ca reer Pro grams (1
s.h.) Stu dents may sub mit a pro posal for a spe cial pro -
ject to the in struc tor.  With the in struc tor’s ap proval and
the con sent of the Di vi sion Chair and Vice Pres i dent for
Ac a demic Af fairs, credit may be given upon sat is fac tory
com ple tion of the pro ject.  Course may be re peated for
credit.  (15-0)

90:299B  Spe cial Prob lems in Ca reer Pro grams (2
s.h.) Stu dents may sub mit a pro posal for a spe cial pro -
ject to the in struc tor.  With the in struc tor’s ap proval and
the con sent of the Di vi sion Chair and Vice Pres i dent for
Ac a demic Af fairs, credit may be given upon sat is fac tory
com ple tion of the pro ject.  Course may be re peated for
credit.  (30-0)

90:299C  Spe cial Prob lems in Ca reer Pro grams (3
s.h.) Stu dents may sub mit a pro posal for a spe cial pro -
ject to the in struc tor.  With the in struc tor’s ap proval and
the con sent of the Di vi sion Chair and Vice Pres i dent for
Ac a demic Af fairs, credit may be given upon sat is fac tory
com ple tion of the pro ject.  Course may be re peated for
credit.  (45-0)

91:128 Ba sic Elec tric ity (2 s.h.)  A ba sic fun da men tals
course re quired as a back ground in a va ri ety of fields.
Lab work cov ers prac ti cal ap pli ca tions. (15- 30)

91:129 In dus trial Elec tric ity I (2 s.h.) Pre req ui -
site/Corequi site: 91:128, Ba sic Elec tric ity. This course
pro vides an un der stand ing of the the ory, op era tion, in -
stal la tion, and main te nance of mo tor con trol lers. Labs
stress de vel op ment and trou ble shoot ing of ba sic mo tor
con trol cir cuits. (15- 30)

91:164 Elec tri cal Wir ing I (2 s.h.) Pre req ui -
site/Corequi site: 91:128, Ba sic Elec tric ity. Pro vides an
un der stand ing of the types of con trol cir cuits, uses of
elec tri cal de vices, wir ing tech niques, and ap pli ca tion of
the rules and regu la tions in the Na tional Elec tri cal Code
con cern ing resi den tial wir ing. (15- 30)

91:171 Elec tri cal Wir ing II (2 s.h.) Pre req ui -
site/Corequi site: 91:128, Ba sic Elec tric ity; 91:164, Elec -
tri cal Wir ing I. Pro vides an un der stand ing of the types of
con trol cir cuits, use of elec tri cal de vices, wir ing tech -
niques, and ap pli ca tion of the rules and regu la tions in
the Na tional Elec tri cal Code con cern ing com mer cial
wir ing. (15- 30)

92:202 C/C++ Pro gramming (3 s.h.)  Pre req ui site: 
91:104 Intro to Tech ni cal Com puting and CAD.  Struc -
tured com puter pro gram ming uti liz ing C/C++.  Use of
ex ist ing li brary func tions.  De vel op ment of struc tured
pro gram ming prac tices and in ter nal doc u men ta tion. 
Branching, loops, point ers, strings, ar rays and file I/O. 
In tro duc tion to ob ject-oriented pro gram ming.  Data
struc ture, lan guage, and hard ware in ter fac ing con cepts 
are in tro duced.  Pro gram de bug ging and im ple men ta -
tion.  (45-0)

98:191 Shielded Metal Arc and Gas Metal Arc (3 s.h.)
Flat and hor i zon tal shielded arc, ver ti cal and over head
shielded arc weld ing. The op er a tion of AC and DC
trans former arc weld ers and mo tor-driven DC weld ers.
The ef fects of am per age, po lar ity, and char ac ter is tics of 
var i ous elec trodes. Butt, fil let, cor ner, and lap welds are
made in var i ous po si tions. Ap pli ca tion of tech niques re -
quired for equip ment re pair. (15-90)

122 CAREER PROGRAMS

Are you con sid er ing trans fer ring
to a four-year col lege or uni ver sity?

Stu dents who earn as so ci ate de grees in the In dus trial Tech nol ogy pro grams at NIACC may wish to ap ply
their stud ies to ward a bach e lor’s de gree in tech nol ogy-related fields at a four-year col lege or uni ver sity.  For
fur ther in for ma tion on such op tions as in dus trial tech nol ogy (man u fac tur ing), con struc tion man age ment,
elec tro me chani cal sys tems, en gi neer ing tech nol ogy, gen eral in dus try and tech nol ogy, man u fac tur ing tech -
nol ogy, and tech nol ogy ed u ca tion at Iowa State Uni ver sity, the Uni ver sity of North ern Iowa, Up per Iowa Uni -
ver sity, and Wartburg Col lege, please see pages 125-149 in the cat a log or speak with a NIACC ad vi sor.
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