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civilization and itsimpact upon society and the
environment. The origin of landscape
architectural stylesand their characteristicswill be
explored. An introspective look at personalities of
landscape designers through the ages and their
influence upon the American landscape. Fall

HORT355

(was AGRI 355)
Landscape Site Design
Concentrates on landscape accessories and hard-
scapes (curbing, sidewalks, driveways, terraces,
pools, walls, fences). Lab includes practicein
creating specification plans for hardscapes.
Weekly: 2 lecturesand 3 hourslab.
Recommended: HORT 135. Fall

$Alt (3)

HORT359

(merges AGRI260, 370)
Greenhouse Environment and Construction
Contralling the plant environment to enhance plant
growth and optimal development through
temperature, humidity, light, nutrients sanitation and
carbon dioxide levels. Structures, coveringsand
mechanical sysemsused are explored to produce the
mogt cogt-effective horticultural crops Weskly: 2
hourslecture and 3 hours|ab. Fall

$Alt (3)

HORT360
(was AGRI360)
Arboriculture
Care of shade and ornamental treesliving under
environmental stress of urbanization, their legal
protection and value. Includes tree anatomy and
physiology, soils nutrition and water relations,
transplanting, diseases and insect control,
mechanical injury and pruning to develop a
healthy tree. Weekly: 2 lecturesand 3 hourslab.
Fall

$Alt (3)

HORT365

(was AGRI 365)

Urban Landscape Design
Designing landscapes to meet the environmental
challenges and conditions of urban settings.
Circulation patterns for conducting business,
aesthetic and functional aspects of design for
corporatefingtitutional, governmental agencies and
municipal areas. Weekly: 2 lecturesand 3 hours
lab. Recommended: HORT135. Spring

$Alt (3)

HORT367 Alt (3)
(was AGRI367)

Golf Course Supervision

Management and culture for modern golf courses
and country clubs. Topicsinclude integration of
turfgrass agronomics with the administrative
components of budgeting, supervison and
personnel management, country club
organizational structures, and design of
congtruction and environmental issues. Golf
course history, U.S. golf association rulesand
U.S. Golf Course Superintendents’ Association
certification

program will be covered. Spring

HORT378 Alt (4)
(merges AGRI 368, 369)

I ntegrated Pest/Disease Management

Study of significant diseases and pests of
agricultural and horticultural plant materials,
including life cycles and influence of
environmental conditions; determination of
effective control methods for crop, ornamental and
turfgrass

production. Fall

HORT417 Alt (3)
(was AGRI417)

Advanced Turfgrass Management

Principles of advanced turfgrass management
based on turf genera, cultivar, vegetative seed
identification and optimal use criteria; detailed
analysis of soil fertility management and research
results; development of comprehensive
management plan incorporating principles of
integrated pest management into a cultural
program to optimize the performance based on use
systems. Use systems studied include golf courses,
parks, lawns, athletic fields, bowling greens,
cricket fields, and grass tennis courts. Spring

HORT429 $(3)
(merges AGRI345, 429)

Computer Landscape Design

Principles and practices of computer-aided land-
scape design, including creating scale perimeter
plot plans, using drawing tools, plant/site
relationships, plant selection and useleading to a
computer-generated landscape drawing.
Laboratory emphasizes kill development and
proficiency in integrating software and hardware
to create CAD-generated landscape designs. Prior
landscape drawing course work is recommended.

Fall, Spring

HORT448

(merges AGRI1409, 425)
Advanced Design and Graphics
L andscape design concepts relating to the more
challenging problems of residential design. Field
application of grading relating to contours,
specifications, exploring deck design, planting
combinations, and exercisesin graphicsand
rendering for presentations. Weekly: 2 lectures
and 3 hourslab. Recommended: HORT135.

Spring

$Alt (4)

ENGINEERING,
COMPUTER

SCIENCE, AND
ENGINEERING
TECHNOLOGY

Haughey Hall, Room 312

(616)471-3420

FAX: (616)471-3797
engr-info@andrews.edu cs-info@andrews.edu
http://mww.andrews.edu/COT/

Faculty

Ronald L. Johnson, Acting Chair
Gerald W. Coy

Glenn E. Johnson

Gunnar Lovhoiden

Roberto Ordéfiez

Stephen Thorman

James Wolfer

Academic Programs

Creﬁdﬂv*mj

Carmputer Screrce foca

e Systems.

on astudy of the

computing aswell asonitsrolein an application

development/ maintenance, and for careersin
education.
Softwar e Systemsisan applied study of
computing, focusing on the deyel opment and
maintenance of softwarein anjapplication area. A
minor in an application areaigincluded as part of
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study of topicsrelated to the group project
including CASE tools, 4GL’s, graphical user
interfaces. Generally, the project begunin
CPTR561 carries over to CPTR562.
Prerequisites: CPTR460. Fall, Spring

CPTR565

Computer Architecture

Functional analysis of computer hardware and
software systems including a comparative study of
past, present, and proposed architecture aswell as
computer performance analysis and optimization.
Prerequiste: CPTR275. Summer

®

CPTR585

Advanced Computer Graphics
Advanced topics and current research in computer
imaging--may include shading, ray tracing,
radiosity, color spaces, lighting models, texture
mapping, and recently published research in
computer imagery. Includesterm project and
readings from the literature. Prerequisite:
CPTRA485. Spring

Alt (3)

CPTR587

Advanced Artificial Intelligence
Provides a forum for exploring current topicsin
machine intelligence through a survey of recent
research results, independent readings, and hands-
on projects. Typical topicsinclude machine
vision, speech recognition, natural language
processing, and machine learning systems.
Prerequisite: CPTR487. Spring

Alt (3)

CPTR625

Analysis of Algorithms

Technique for analyzing and designing
algorithms, including average/worst case analys's,
assymptotics, recurrences, empirical
experimentation, intractability proofs (i.e., NP-
Completeness) and heuristic alternatives.
Application of such techniques as divide-and-
conquer, graph, greedy, dynamic programming,
backtracking, branch-and-bound, and probabilistic
agorithms. Prerequisites: CPTR152, MATH281,
355, STAT340. Spring

Alt (3)

CPTR637

Formal Methods

A survey of the different paradigms associated
with formal methods. Appliesformal methodsto
the specification, verification, and validation of
software systems. Case studies are examined and a
programming project isincluded. Prerequisites:
CPTR460, MATH215 or 235, STAT285. Spring

®

CPTR660 (0)
Thesis/Project Extension

CPTR689 (1-4)
Topicsin

Topicsin computer science such as graphics,
parallel processors, compiler design and
optimization, communications and signal
processing, distributed systems, graph theory,
artificial intelligence, and formal theory.
Repeatable with different topicsto 6 credits.
Prerequidite:

Depends upon topic.

CPTR690

Independent Study

Directed study of material of special interest
chosen in consultation with the instructor. May be
repeated to 6 credits. Grade S/U.

(-4

CPTR698

Master’s Research Project

Special project chosen in consultation with
student’ sadviser and instructor. To be repeated to
6 credits. Grade S/U.

(1-4)

CPTR699
Master's Thesis
To berepeated to 6 credits. Graded S/U.

ELECTRONICS

ELCT141, 142

(mergesELCT151, 152, 153, 161, 162,
163,171, 172, 173)

Basic Electronics

Study of AC and DC dectric circuit theory,
characterigtics of diodes, transistors, and linear
integrated circuits and their behavior in smple
circuits. Weekly: a 3-hour lab. Prerequisite for
ELCT141: MATH168. Prerequisite for
ELCT142: ELCT141. Fall, Spring

(1-6)

$(4,4)

ELCT235

(was ELCT224)
Digital Electronics
Binary numbers and codes, Boolean algebra, logic
circuits, flipflops and registers, arithmetic circuits,
counters, multiplexors, demultiplexors, design of
state machines, and comparison of |C logic
families. Weekly: a 3-hour lab. Prerequisite:
ELCT142. Spring

$4

ELCT307

(was ELCT204)

I nstrumentation and Process Control
Theory and application of eectrical transducers
and recording devices. Emphasis on signal
conditioning in process control applications.
Measurement errors and calibration. Weekly: a 3-
hour lab. Prerequisite: ELCT235. Fall

$4

ELCT325 $(3
(was ELCT305)

Computing, Network Operations and
Maintenance

Techniques and tools of computer and network

operation and troubleshooting. Weekly: a 3-hour
lab. Prerequisite: ELCT335. Spring

ELCT328

(was ELCT 316)
Printed Circuit Layout
Basic methods of layout and fabrication of sngle
and double layer etched circuit boards. Weekly: a
3-hour lab. Prerequisite: ELCT235. Spring

$Alt (2)

ELCT335

(was ELCT324)

Microprocessors

Introduction to computer organization,
microprocessors, assembly language
programming, memory devices, 1/0 devices,
interfacing with emphasis on control applications.
Weekly: a 3-hour lab. Prerequisite: ELCT235 or
equivalent. Fall

$4

ELCT350

(was ELCT330)

Programmable Logic Controllers

A study of relay logic. Application and
programming of industrial programmable
controllersto accomplish these relay logic
functions. Weekly: a 3-hour lab. Prerequisite:
ELCT235. Spring

$Alt (2)
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ELCT355

(was ELCT205)

Electrical Machinery and Controls
Characterigtics and applications of DC motors and
generators, transformers, AC motors and
generators, motor startersand controls, power
factor corrections, and speed controls. Weekly: a
3-hour lab. Prerequisite: ELCT307. Spring

$4

ELCT360

(was ELCT 340)

Communication Systems and Electronics
Filters, oscillators, frequency response plots, tuned
circuits, impedance matching, and Fourier series.
Amplitude, frequency, phase, and pulse
modulation. Weekly: a 3-hour lab. Prerequisite:
ENGT310. Spring

$(4

ELCT365

(was ELCT 345)

Transmission Systems

Signal transmission viawire, coaxial cable,
waveguide, antenna, and optical fiber media.
Attenuation and distortion effects. System power
budget. Prerequisite: ELCT360. Spring

Alt (3)

ELCT380

(merges EL CT 364, 375)

Amplifier and Wave-Shaping Circuits
Linear amplifiers with an emphasis on op-amp
circuits and their amplitude and frequency
limitations. Includes linear wave-shaping,
clipping, clamping, gating, switching, and
comparator circuits. Weekly: a 3-hour lab.
Prerequiste: ENGT310. Fall

$Alt (4)

ELCT420

Avionics Principles and Systems

A study of operating principlesand circuits of
communication and navigation equipment used in
general aviation. Prerequisites: ELCT 335, 360,
380. May not be offered each year. Fall

4

ELCT439

(was ELCT424)
Embedded Systems
Microprocessor interfacing and applicationsin the
area of process monitoring and control. Use of
BASIC or C++. Weekly: a 3-hour lab.
Prerequisite: ELCT335. Spring

ENGINEERING

ENGR120

Introduction to Engineering

Explores specialized areas and job functions of
engineers and technologists. A design project
emphasi zes the engineering design process.
Introduces Mathcad. Fall

$Alt (4)

@

ENGR135 1)
Descriptive Geometry

Solution of basic space problems. Determination
of distances and angles, intersections of linesand
surfaces, intersections of lines and devel opment of
surfaces. Prerequisitee MECT121. Spring

ENGR224

Engineering Materials

Study of the science of engineering materials.
Engineering properties are correlated with internal
structure and service environment. Weekly: a 3-
hour lab. Prerequisite: CHEM131. Fall

$4






MECT122

Mechanical Drawing ||
Limit dimensioning, drawing, and interpretation
of weld symbols. Solid modeling and production
drawings using CAD. Weekly: a 3-hour lab.
Prerequiste MECT121. Spring

$(3)

MECT235

(was MECT 185, 186)

Materials Technology

Study of industrial materials. Properties of
materials correlated with the internal structure.
Includes metals, plagtics, and ceramics. Weekly: a
3-hour lab. Prerequisitess MATH168, CHEM131.

Spring

MECT285 (4)
(merges MECT 265, 365, 366)

Statics and Strength of Materials

Analysis of gatic force systems. Forces, moments,
resultants, free-body diagrams, equilibrium, center
of mass, moment of inertia, and friction.
Assignments designed to devel op problem-solving
abilities. Study of internal stress and deformation
of elagtic bodies. A minimum grade of C required
in order to enroll in MECT355. Prerequisite:
MATH182. Fall

$4

MECT326

(was MECT 226)
Fluid Power Systems
Principles and applications of fluid power systems
to actuate and/or control machines. Electro-
hydraulic-pneumatic systems studied. Principles
of fluidsintroduced. Weekly: a 3-hour Iab.
Prerequisite MECT285. Fall

$Alt (4)

MECT355 (4)
(merges MECT 345, 364)

Dynamics and Kinematics

Fundamental s and applications of dynamics;
displacement, velocities, acceleration, work,
energy, power impulse, momentum, and impact.
Also a study of the basic theories and techniques
in the analysis of relative motion, acceleration,
and acceleration of machine parts such as
linkages, cams, gears, and other mechanisms.
Prerequisites MATH182, MECT285. Fall

MECT370
(mergesMECT 371, 372)
Heat Power
Thermodynamics properties, first and second law
of thermodynamics, ideal gaslaw, the Carnot
Cycle, power and refrigeration cycles, heat
transfer power and refrigeration cycles, non-flow
gas processes, mixtures of ideal gasses,
psychrometric chart, air conditioning, fluid statics,
kinematics, dynamics. Weekly: a 3-hour lab.
Prerequisite MECT355. Fall

$Alt (4)

MECT375

Fluid Mechanics
Dimensionless parameters, compressible flow,
flow-in pipes, open channd flow, drag, lift.
Weekly: a 3-hour lab. Prerequisite: MECT 355.
Spring

MECT415 3)
(was MECT 386)

Mechanical Design and Fabrication

The design of machine e ements and the

$Alt (4)

calculations necessary in determining the size and
shape of machine parts. The selection of materials
and the application of standard machine
components. Includes bearings, gears, clutches,
and couplings. Prerequisite: MECT355. Spring
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TECHNOLOGY
EDUCATION

Harrigan Hall, Room 227

(616) 471-3450 or (800) 909-8812
FAX: (616) 471-6655
launr@andrews.edu
http://www.andrews.edu/COT/

Faculty

Laun L. Reinhaltz, Chair
Rodrick A. Church
Randall G. Jacobsen
Murray H. Lofthouse
Arturo S. Maxwell
Donald L. May
James R. Newkirk
Sharon J. Prest
Renee A. Skeete
Marc G. Ullom
William D. Wolfer

Academic Programs Credits
BT: Automotive Technology 60
Auto Body
Auto Mechanics
AT: Automotive Technology 40
Auto Body
Auto Mechanics
BT: Construction Management 74
BT: Digital Multimedia Technology 74
BT: Graphic Imaging Technology 79-96
Electronic Publishing
Screen Printing
Web Development
AT: Graphic Imaging Technology 40
BS: Photographic Imaging 66
BS: Technology Education 64-69
Secondary Teaching Certification
Minor in Automotive Technology 20
Minor in Congtruction 20
Minor in Imaging Technology 22
Minor in Photography 20
Minor in Screen Printing 20
Minor in Web Devel opment 20

SEQUENCE OF TWO-YEAR AND
FOUR-YEAR PROGRAMS

The Department of Technology Education
plans programs using the "ladder concept,"”
alowing a student to complete as much education
as desired before entering the work force. Two-
and four-year programs are available. Students
completing the two-year program may go directly
into afour-year program in the same area. The
ladder concept allows studentsto reach the
educational goal that best fitstheir specific needs.

ANCILLARY OPERATIONS

Screen Graphicsand LithoTech are ancillary
operations of the Department of Technology
Education providing students with experiencein
graphic arts unavailable e sewhere on campus.



