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Other Graduate Courses 
The 400- and 500-level courses listed below are offered by Southern Illinois University Carbondale for 
graduate credit, but they are not linked to a specific department. 
 

AGRICULTURE 
Courses (AGRI) 
401-3 Fundamentals of Environmental Education. (Same as Forestry 401 and Recreation 401.) A survey 
course designed to help education majors develop an understanding of environmental education principles 
and teaching both inside and outside the classroom. Requires field trip transportation fee not to exceed $25 
per course registration. Prerequisite: ten hours of biological science or ten hours of recreation and/or 
education, or consent of instructor. 
423-3 Environmental Interpretation. (Same as Forestry 423 and Recreation 423.) Principles and techniques 
of natural and cultural interpretation. Two hours lecture, three hours laboratory. Requires field trip 
transportation fee not to exceed $40 per course registration. Prerequisite: ten hours biological science or ten 
hours of recreation. 
450-2 Farming Systems Research and Development. An introduction to farming systems, which is an 
interdisciplinary approach to agricultural research and development emphasizing small farms. The whole 
farm is viewed as a system of interdependent components controlled by the farm household. Focuses on 
analyzing interactions of these components as well as the physical, biological and socioeconomic factors not 
controlled by the household. Techniques of analysis are applicable domestically and internationally. 
481-1 International Agricultural Seminar. Discussion of special topics relating to worldwide agricultural 
development. Prerequisite: consent of instructor. 
 

ENGINEERING TECHNOLOGY 
Courses (ET) 
There is no graduate program offered through engineering technology. See manufacturing systems for 
graduate program description. Four-hundred-level courses in this listing may be taken for graduate credit 
unless otherwise indicated in the course description. 
The student is required to purchase photographs and maps for certain courses, and a suitable slide rule is 
strongly recommended for most courses. Cost is approximately $10 to $25. 
401-3 Refrigeration and Air Conditioning. Applications of thermodynamics and heat flow to air 
conditioning systems. Heating and cooling load analysis. Principles of human comfort. Discussion of 
various refrigeration and air conditioning cycles and their application to laboratory simulators. Laboratory. 
Prerequisite: 313. 
403-8 (4,4) Electronics Technology. (a) Fundamental theory and operation of semiconductor diodes and 
bipolar transistors, incremental models for transistors, biasing, stability, and feedback of single and 
multistage amplifiers. Parameters and applications of field-effect transistors, opto-electronic devices, 
thyristors, unijunction transistors and amorphous semi-conductors. Laboratory. (b) Parameters and 
applications of operational amplifiers, linear integrated circuits, monolithic voltage regulators, and digital 
integrated circuits. Laboratory. Must be taken in a,b sequence. Prerequisite: 304b, 403a. 
408-3 Instrumentation and Data Acquisition. Introduction to instrumentation and sensors for discrete data 
sampling applications as well as computer-based data acquisition. Digital hardware and software 
applications. Theory and practice of sampled data systems. Available for graduate credit. Prerequisite: 304  
Engineering 222, and senior standing. 
413-4 Field Survey Problems. Perform extensive field projects in the areas of engineering, hydographic, 
land and control surveying. To be held at Crab Orchard National Wildlife Refuge. Course must be taken 
concurrently with 414. Prerequisite: 263 and one of 361, 362 or 363. 
414-2 Field Project Planning and Computations. Planning, organization, computations, and drafting of 
field survey projects including the needed mapping utilizing calculators, computers, and CAD. This course 
must be taken concurrently with 413. Prerequisite: 263 and one of 361, 362 or 363. 
415-4 Elementary Structural Design. Introduction to structural properties of steel and reinforced concrete. 
Design of basic steel elements: tension members, beams, columns, and connections. Basic design of 
reinforced concrete elements: beams, columns, and footings. Use of AISC and ACI codes. Prerequisite: 202, 
311 (or concurrent enrollment), 315. 
416-3 Design and Manufacturing of Composite Structures. Topics include: mechanical properties of 
materials, polymer matrices, reinforcing fibers, properties of composite materials, design of composite 
structures, manufacturing processes, machining. Prerequisite: 311, 312 or concurrent enrollment.  
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424-6 (3,3) Power Systems Technology. (a) Fundamentals of basic power plant operation, economics and 
equipment. Advanced Rankine cycles and cogeneration. Fuel classification and combustion principles. 
Alternative energy source and conversion. Students work concurrently on group design projects 
emphasizing written and oral deliverables. Prerequisite: 311, 312, 313, 317, 318 (b) Alternate energy systems, 
e.g. wind power, solar energy, geothermal energy, biomass. Extension of 424a with heavier emphasis on op-
timization of design. Prerequisite: 424a. 
426-5 (3,2) Photogrammetry. (a) Cameras and photography; flight planning; mathematical principles of 
vertical and tilted aerial photographs; ground control methods; extension of control; stereoscopy and 
parallax; basic instruments, stereo plotters, and latest developments. Laboratory. Prerequisite: 263 or 
consent of instructor. (b) Rectification of tilted photographs; stereoscopic plotting instruments; principles 
and use of oblique photography; analytic photogrammetry and new concepts. Laboratory. Prerequisite: 426a 
or consent of instructor. 
437-8 (4,4) Communications Systems Technology. (a) Theory and applications of radio frequency 
transmission lines, waveguides, optical fibers, wave propagation, and antennas. Laboratory. Prerequisite: 
304b. (b) Theory and applications of analog and digital communications systems. Laboratory. Prerequisite: 
403a, 437a. 
438-8 (4,4) Continuous and Digital Control Systems. (a) Fundamentals of continuous control systems; 
equation of electrical, hydraulic and thermal systems; application of LaPlace transforms, transfer functions, 
block diagrams, and flow graphs. Computer implemented graphical analysis and design methods: root 
locus, frequency response. Nyquist diagrams and compensator design. Continuous systems laboratory. Pre-
requisite: 304b. (b) Fundamentals of digital control systems, Stepper motors, digital data acquisition and 
interface components, Fourier transforms, Z transforms, and applications of fast Fourier transform. Digital 
control laboratory. Prerequisite: 438a. 
439-4 Microprocessor Applications and Hardware. A study of microprocessor applications and hardware 
based on microprocessor manufacturer’s literature. System configuration, hardware, requirements, typical 
instruction set, programming, input/output techniques, interfaces and peripheral devices. Prerequisite: 238. 
445-3 Computer-Aided Manufacturing. (Same as Industrial Technology 445) Introduction to the use of 
computers in the manufacturing of products. Includes the study of direct and computer numerical control of 
machine tools as well as interaction with process planning, inventory control and quality control. 
Laboratory. Prerequisite: 103 or Industrial Technology 105, Industrial Technology 208 or Engineering 
Technology 209, and computer programming. 
455-3 Industrial Robotics. (Same as Industrial Technology 455) Study of industrial robots and their 
applications; pendant and numerical programming of robots. Robotics design including tactile and visual 
sensors. Technical and psychological problems of justification, installation and management of robotic 
systems. Prerequisite: 445. 
 

INDUSTRIAL TECHNOLOGY 
Courses (IT) 
There is no graduate degree program offered through industrial technology. See Manufacturing Systems for 
graduate program descriptions. 
410-3 Mining Reclamation. Study of reclamation techniques associated with underground and surface coal 
mining. Emphasis is placed on the integration and cost trade-offs associated with coal extraction and 
reclamation as well as federal, state and local regulations. Prerequisite: consent of instructor. 
420-3 Coal Preparation and Analysis. Study of coal preparation and blending in association with coal 
analysis. Design and operation of preparation plants including water management, waste management, coal 
storage, loading and transportation. 
425-3 Advanced Process Design and Control. Extension of other process courses offered. Meets the need of 
those students who enter the field of manufacturing by giving more emphasis on planning, estimating and 
control of industrial processes. Laboratory. Prerequisite: 208, 209. 
430-3 Health and Injury Control in A Work Setting. (Same as Health Education 430.) Assesses the health 
and injury control programs present in a work setting. Emphasis given to employee programs in health, 
wellness and injury control that are effective. Field trips to work sites are included. 
439-3 Bulk Materials Handling. Study of the various types of equipment used in the mining industry. 
Estimation of costs and output of equipment used for excavating and transporting earth materials. 
Prerequisite: appropriate background. 
440-3 Manufacturing Policy. Review of all areas covered by the industrial technology program. Includes 
problems which simulate existing conditions in industry. Students present their solutions to the class and to 
the instructor in a formal manner. Prerequisite: 358, 375, 382 and 475. 
441-3 Mine-Safety Technology. An in-depth study of the technological implications of the Federal Coal 
Mine Health and Safety Act. Emphasis is placed on the technology required to operate safely underground 
coal mines. Prerequisite: appropriate background. 
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445-3 Computer-Aided Manufacturing. (Same as Engineering Technology 445) Introduction to the use of 
computers in the manufacture of products. Includes the study of direct and computer numerical control of 
machine tools as well as interaction with process planning, inventory control and quality control. 
Laboratory. Prerequisite: Engineering Technology 103 or Industrial Technology 105, Industrial Technology 
208 or Engineering Technology 209, and computer programming. 
455-3 Industrial Robotics. (Same as Engineering Technology 455) Study of industrial robots and their 
applications; pendant and numerical programming of robots. Robotics design including tactile and visual 
sensors. Technical and psychological problems of justification, installation and management of robotic 
systems. Prerequisite: 445. 
460-3 Mining Technology. A capstone course to include all aspects of coal mining. Group projects are 
assigned on the design and development of a mine with emphasis on cost, productivity, yield, equipment 
and staffing. Prerequisite: 320, 321, 420 or consent of instructor. 
475-3 Quality Control. Study the principles and techniques of modern quality control practices. Topics 
include total quality management, fundamentals of statistics, control charts for variables and other quality 
related issues and  techniques. Prerequisite: senior standing. 
485-3 Quality Control II. Study the principles and techniques of modern quality control practices. Topics 
include fundamentals of probability, control charts for attributes, acceptance sampling systems, reliability 
and other quality related issues and techniques. Prerequisite: senior standing. 
 

MEDICAL EDUCATION PREPARATION 
No graduate degree program is offered through medical education preparation. Four-hundred-level courses 
may be taken for graduate credit only with written permission of the relevant department and the graduate 
dean. 
 

SCIENCE 
Courses (SCI) 
500-2 Science Information Sources. Methods and procedures to efficiently exploit the scientific literature 
are discussed. The two-hour class discussion will be supplemented by practical exercises in library usage. 
Prerequisite: consent of instructor. 
501-4 (2,2) Research Transmission Electron Microscopy. (a) Theory of design of electron microscope, lenses, 
vacuum systems, alignment, specimen preparation and darkroom. (b) Practical experience in use of 
transmission electron microscope and specimen preparation. 
502-4 (2,2) Research Scanning Electron Microscopy. (a) Theory of design for scanning electron microscope, 
lenses, vacuum systems, alignment, specimen preparation for biologists and materials scientists, darkroom. 
(b) Laboratory practical experience in use of scanning electron microscope and specimen preparation. 
Laboratory fee $100. 
503A-1 to 3 Science for Elementary School Teachers. In-depth studies of selected basic concepts in general 
science for teachers of upper-level elementary grades. Topics include cells and simple organisms, 
characteristics of vertebrates, plate tectonics, solar system, nature of matter and magnetism. Prerequisite: 
currently teaching in an elementary school. 
503B-1 to 3 Science for Elementary School Teachers. In depth studies of selected basic concepts in general 
science for teachers of upper-level elementary grades. Topics include human biology, characteristics of high 
plants, Earth’s building blocks, the atmosphere, forces and simple machines. Prerequisite: currently teaching 
in an elementary school. 
504-9 (1 to 3 per topic) Selected Topics in Science for Teachers. The course consists of selected basic 
concepts in general science for practicing teachers. Within a given semester a broad area is selected within 
either the biological sciences or the physical/earth sciences. Topics currently include: (a) Basic stream 
ecology; (b) Biological assessment of polluted streams; and, (c) Wetland ecosystems. Other topics may be 
added as deemed necessary. This course may not be used for graduate credit by College of Science majors. 
Prerequisite: currently teaching in an elementary school. 
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