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CHNEVERSTTY curriculum and Course Change System ~ General Education Checkiist

Major Name: Mathematical Sciences (BA)
Specific General Education Requirements

Select
. from Select frorm Restricted : No
Requirement Gen Ed Gen Ed List Specific Course(s) Change
List
Specify courses or
Specify restrictions - cluster*®
e.g. PHIL courses only of courses if
appropriate
English Compaosition ENGL 103
Oral Communication*® . . X COMM 250
. . X MTHSC 250 and
Academic & Professional Developrment MTHSC 492
Mathematics . . X MTHSC 106
Natural Science with lab X BIOE 103/105, Ci&f/]i,ogHYS 2217223, GEOL

X BIOL 104/106, CH 102, PHYS 222/224, GEOL

Math or Natural Science 102, GEOL 112/114

Arts & Humanities

{Literature} X

Arts & Humanities (Non- X

Literature)

Social Sciences X ECON 200 or ECON 21%, and Select from Gen
Ed List

Cross-Cultural %

Awareness

Science and Tech. In X

Society

*Departments may specify a cluster of courses to meet the Oral comrmunication competency but must include a
ptan for implementation and assessment in the following textbox:

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning experiences in
each of the areas below. Quantification in terms of credit hours is avoided In favor of the presumption that
faculties will want to place a serious effort in each area and distribute this effort to a significant degree throughout
their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment;:
Students will demonstrate an understanding of standards of professional ethical conduct and will demonstrate an
understanding of commaon ethical issues. Both objectives will be achlieved in MTHSC 492. In MTHSC 492 students
will review published ethical guidelines from professional organizations in the mathematical sciences, 2.g. the
American Mathematical Soclety and the American Statistical Association. Students will also complete a module on
ethical judgment on issues that impinge on the mathematical sciences. At the conclusion of this module, students
will be required to submit a paper that discusses whether and how professional ethical guidelines apply to a case
study in the module and that articulates an ethical position based on & valld ethical argument. Both objectives will
be evaluated using a department-developed rubric. The benchmark for demonstration of the Ethical Judgernent
competency will be that ninety percent of students will achieve at least a seventy-five percent grade on this
paper. If this benchmark is not met, the Mathematical Sciences Undergraduate Committee will use make changes
to the MTHSC 482 curriculum to improve student competency in ethical judgement.

Communication Integration Plan - Address competencies, implementation, and assessment: Students
will demonstrate

(1) effective professional communication skills and

{2) the ability to present mathematical arguments hoth orally and in writing, using correct mathematical
terminalogy and notation.

Firstly, to demonstrate the ability to communicate effectively in the workplace, students are required to complete
ENGL 314 in which they are given specific assignments to write instructions to their readers, write a proposal for a
specific praject, collaborate with team mermbers, write progress reports throughout the semester, participate in

meetings, conduct Interviews, and research, write and revise a final deliverable to a client. These assignments will
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be evaluated by the instructor using an appropriate rubric. Grades in this class will be monitored. The benchmark L) @6@{@5
for this competency will be that ninety percent of students will pass ENGL 314 with an A, B or C. If this - AN
benchmark is not met, the Mathematical Sciences Undergraduate Committee will use the evaluation data to
improve student competency in this area.

Secondly, students will demonstrate the ability to present mathematical arguments in writing, using correct
mathematical terminology and notation. Students develop the writing aspect of this competency throughout the
required sequence of courses in the mathematical sciences. Assignments in MTHSC 412 Modern Algebra and
MTHSC 453 Advanced Calculus will be evaluated by the instructors using appropriate rubrics., Grades in these
courses will be monitored. The benchmark for demonstration of the ability to present mathematical arguments in
writing, using correct mathematical terminology and notation will be that seventy-five percent of all students in
MTHSC 412 and MTHSC 453 will earn an A, B or C in those courses. If this benchmark is not met, the
Mathematical Sciences Undergraduate Committee will use the evaluation data to improve student competency in
this area.

Finally, students will demonstrate the ability to present mathematical arguments orally and in writing by
completing a capstone experience. This capstone experience provides an opportunity to pursue research,
Independent study, or an approved fnternship under the direction of a faculty member, or the opportunity ta
study mathematical models in some area of the mathematical sciences. The capstone experience requires a
written report (thesis, computer code, project description, intern experience, etc) and an oral or poster
presentation by each student. Specific courses that satisfy the capstone experience are MTHSC 407, 450, 482,
491, and 499. The written and oral portions of the capstone experiences will be evaluated using department
rubrics. The benchmark for demonstration of the ability to present mathematical arguments both orally and in
writing will be that ninety percent of students will achieve at least a seventy-five percent grade on both the oral
presentation and the written presentation. If this benchmark is not met, the Mathematical Sciences
Undergraduate Committee will use the evaluation data to improve student competency In oral and written
communication.

Critical Thinking Integration Plan - Address competencies, implementation, and assessment: Critical
thinking is developed threughout the math sciences curriculum. For example, in MTHSC 119/129, students
demonstrate deductive reasoning by composing mathematical proofs. In MTHSC 208 students analyze and critique
first-order, second-order and systems of differential equations. In MTHSC 302 students analyze data and present
statistical arguments to support or reject hypotheses in a rigorous manner. In MTHSC 311 students apply abstract
definitions of linear operators and vector spaces to specific examples. In MTHSC 360 students demonstrate logical
reasoning by constructing computer programs that solve prototypical prablems in the mathematical sciences. In
MTHSC 412 students apply abstract definitions of groups and rings to specific examples. In MTHSC 453 students
analyze the properties of real-valued functions given abstract definitions.

The capstone experience culminates in a report and presentation. This report and presentation demonstrate
competency in critical thinking because the formulation and analysis of the problem addressed in the capstone
@xperience requires the application of the mathematical knowledge and skills developed throughout the
undergraduate program. Specific courses that satisfy the capstone experience are MTHSC 407, 450, 482, 491,
and 499. The critical-thinking aspects of the written and aral portions of the capstone experiences will be
evaluated using departmental-developed rubrics. The benchmark for demonstration of the critical thinking
competency will be that ninety percent of students will achieve at least a seventy-five percent score on the critical
thinking portion of this paper. If this benchmark is not met, the Mathematical Sclences Undergraduate Committee
wilt use the evaluation data to improve student competency in critical thinking.
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CLEMSON

UNTVERSTTY Curriculum and Course Change System - General
Education Checklist

Major Name: Geology (BA)
Specific General Education Requirements

Select
. from Select_ from - No
Requirement Gen Ed Restr!ctgd Specific Course(s) Change
List Gen Ed List
Specify Specify courses or
restrictions - cluster*
e.g. PHIL of courses if
courses only appropriate
English Composition ENGL 103

Oral Communication* 292/5(9(1;/}53%!‘2/492
Academic & Professional Development X GEOL 391/491/492
Mathematics . - X MTHSC 101
Natural Science with lab . . X GEOL 101/103
Math or Natural Science .- .. X GEOL 102
Arts & Humanities X
(Literature)
Arts & Humanities (Non-
Literature)
Social Sciences
Cross-Cultural
Awareness X GEOG 103
Scue:nce and Tech. in X GEOL 300
Society

*Departments may specify a cluster of courses to meet the Oral communication
competency but must include a plan for implementation and assessment in the
following textbox: Oral communication competencies are woven throughout the
Geology Major, primarily through the required series of Creative Inquiry courses
(GEOL 291, 292, 391, 392, 491, 492). In several of these courses, students
receive instruction in making effective oral presentations and are given
opportunities to demonstrate competence in giving both group and individual
oral presentations. All oral reports are graded by faculty using rubrics adapted
from online forms posted by Georgia Tech University and the Pomperaug
Regional School District of Middlebury, CT. Group oral presentations are
emphasized in GEOL 292 and GEOL 391, while individual oral presentations are
assigned in GEOL 292 and GEOL 392. GEOL 492 focuses almost exclusively on
oral communication skills and requires students to prepare and give a 20-
minute professional presentation at the annual Clemson Hydrogeology
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Symposium. Also required are a poster presentation at the annual “Focus on
Creative Inquiry” poster symposium, a ten-minute radio interview, and a ten-
minute interview with a newspaper reporter.

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to
integrate learning experiences in each of the areas below. Quantification in
terms of credit hours is avoided in favor of the presumption that faculties will
want to place a serious effort in each area and distribute this effort to a
significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies,
implementation, and assessment: Ethical judgment competencies are
addressed in the Geology curriculum primarily through the required series of
Creative Inquiry courses (GEOL 291, 292, 391, 392, 491, 492). In GEOL 291 the
issue of bias in conducting research is introduced in the assigned reading “The
Nature of Science and the Scientific Method” by Christine McClelland. Lectures in
GEOL 391 cover professional ethics and practices in the geosciences, including
the Code of Ethics for professional geologists and case studies involving ethics,
plus assigned reading of the National Academy of Science booklet “On Being a
Scientist: Responsible Conduct in Research”. Students in GEOL 391 are required
to write two class reflections on ethical issues. In GEOL 491 and GEOL 492,
issues of plagiarism are addressed and research reports are graded partially on
the degree of adherence to professional ethical standards as expected in the
geosciences. Ethical judgment and reasoning will be assessed from students’
written class reflections in GEOL 391 and written reports in GEOL 491/492 using
the grading scale given in the class syllabi. If 75% are not scored A (excellent)
or B (good) an improvement mechanism will be triggered; assessment results
will be used by instructors to improve the Creative Inquiry courses.
Communication Integration Plan - Address competencies,
implementation, and assessment: Scientific writing and technical
communications competencies are woven throughout the Geology Major,
primarily through the required series of Creative Inquiry courses (GEOL 291,
292, 391, 392, 491, 492). GEOL 291 requires each student to prepare a written
literature review and GEOL 292 introduces the digital electronic portfolio as a
required mechanism for reporting data and for writing reflections on class topics,
assigned readings, and the monthly progress being made on the student’s
research project. Written entries to the digital electronic portfolios are graded
using a rubric adapted from the book “Electronic Portfolios: A Guide to
Professional Development and Assessment” by Marilyn Heath (Linworth, 2004).
In GEOL 391, students write reflections on class presentations about various
geoscience careers and on ethical case studies. In GEOL 392, students write a
complete project proposal which is graded according to guidelines published by
the US Department of Energy. The primary emphasis of GEOL 491 is technical
writing; students turn in ten written homework assignments in addition to a ten-
page written progress report (in a format suitable for publication). For GEOL
492, students must turn in a complete written research report, suitable for
publication. The progress and final reports are graded according to peer review
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standards typically used by geoscience technical journals.

If 75% are not graded A (excellent) or B (good) an improvement mechanism will
be triggered; assessment results will be used by instructors to improve the
Creative Inquiry courses.

Critical Thinking Integration Plan - Address competencies,
implementation, and assessment: Critical thinking competencies are woven
throughout the Geology Major, primarily through the required series of Creative
Inquiry courses (GEOL 291, 292, 391, 392, 491, 492). In GEOL 291, students
are assigned to read articles such as “The Nature of Science and the Scientific
Method” by Christine Mclelland (published by Geological Society of America)
and class discussions build on those themes. In GEOL 292, a major topic is the
“*Method of Multiple Waorking Hypotheses.” In GEOL 391, students discuss the
NAS booklet "On Being a Scientist.” In GEQL 392, the focus in on planning an
original research proposal that has a reasonable research design and can be
accomplished in the allotted time frame within the aliotted budget. In GEOL 481
and GEOL 492, students are responsible for self-directing, self-monitoring, and
self-correcting their progress in implementing their research project. But in each
of these courses, students practice their critical thinking skills most often during
actual research project work, with assistance as needed from thelr faculty
research mentor. Students must keep a professionally formatted research
notebook and must anticipate Issues associated with carrying out their research
successfully, and devise strategies for dealing with unexpected problems and/or
opportunities that may arise. Faculty project mentors grade the research
notebooks in accordance with professionally accepted standards for such work.
If 75% are not graded A {excellent) or B (good) an improvement mechanism will
be triggered; assessment results will be used by Instructors to improve the
Creative Inquiry courses.
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CLEMSON

U1V ERSITYCurriculum and Course Change System - General Education
Checklist

Major Name: B.A, in Computer Science
Specific General Education Requirements

Select
from
Gen Ed
List

Select from
Restricted Specific Course(s)
Gen Ed List

No

Requirement Change

Specify restrictions| Specify courses or
- cluster*

e.9. PHIL courses of courses if

only appropriate
English Composition ENGL 103

Oral Communication® .

Academic & Professional Development

Mathematics

Natural Science with lab

Math or Natural Science

Arts & Humanities (Literature)

Arts & Humanities (Non-
Literature)

Social Sciences
Cross-Cultural Awareness
Science and Tech. in Society

*Departments may specify a cluster of courses to meet the Oral communication competency but
must include a plan for implementation and assessment in the following textbox:

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning
experiences in each of the areas below. Quantification in terms of credit hours is avoided in
favor of the presumption that faculties will want to place a serious effort in each area and
distribute this effort to a significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and
assessment: The School of Computing has identified "an understanding of professional, ethical,
legal, security and social issues and responsibilities” as a student outcome for the program.
While addressed throughout the curriculum, CP SC 291 "Seminar in Professional Issues I" and
CP SC 491 "Seminar in Professional Issues II" contain specific components that address ethics in
their syllabi and require students to make presentations and submit work on ethical issues as
they reiate to our discipline, Both CP SC 291 and 491 use required textbooks that address
ethical issues, such as "Ethics for the Information Age" by Michael Quinn and "Ethics and
Technology" by Herman Tavani. Both course emphasize the need for ethics for professional and
social relationships. CP SC 491 discusses the ethical issues in the design and devefopment of
computer software. Assessment will be carried out in CP SC 291 and 491. Students will submit a
paper on ethical issues related to the discipline in CP SC 291. In CpSc 491 students will be
assessed through required papers, oral presentations and team presentations on ethical, societal
and professional issues. Students may elect to submit artifacts from these courses to their
university ePortfolio to satisfy competency requirements in ethical judgment. The school’s
assessment committee will use collected papers, presentations and test questions to assess
distributed competencies outcomes related to ethical judgment. If in a given yvear less that 70%
of the submitted work in CP SC 291 or 491 is evaluated as being unacceptable the curriculum

KIXK|[ X IX[X|XIXxIx
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committee will review the curriculum and make recommendations to improve student
performance in this area.

Communication Integration Plan - Address competencies, implementation, and
assessment: The School of Computing has identified "an ability to communicate effectively with
a range of audiences” and "an ability to function effectively on teams to accomplish a common
goal" as a student outcomes for the program. While effective communications is stressed
through the curriculum, all students are required to satisfy the university's general education
oral communications requirement. The curriculum also includes an advanced writing requirement
that is typically satisfied by a 300 or 400 level English course. CP SC 291 "Seminar in
Professional Issues I" and CP SC 491 "Seminar in Professional Issues II" each require both
written and oral presentations on various topics related to the discipline. CpSc 291 requires both
a paper and an oral presentation on ethical issues related to the discipline. Students in the class
are also required to provide critiques of peer presentations. CpSc 491 involves the completion of
a major project and requires both a final written and oral. The oral presentation must include
appropriate audio-visual support. Oral presentations are video-taped and critiqued. If in a given
year less that 70% of the submitted work in CpSc 291 or 491 is evaluated as being unacceptable
the curriculum committee will review the curriculum and make recommendations to improve
student performance in this area.

Critical Thinking Integration Plan - Address competencies, implementation, and
assessment: The School of Computing has identified several student outcomes that relate to
critical thinking. These include “An ability to apply mathematical foundations, algorithmic
principles, and computer science theory in the modeling and design of computer-based systems
in a@ way that demonstrates comprehension of the tradeoffs involved in design choices”, "An
ability to analyze a problem, and identify and define the computing requirements appropriate to
its solution”, “An ability to apply design and development principles in the construction of
software systems of varying complexity”. The development of a software system involves the
ability to critically analyze the quality and utility of knowledge and apply this knowledge to the
development of the software system. Critical thinking is a key skill in computing and as such is
integrated throughout the curriculum. This is not limited to just computer science courses, The
literature general education requirement addresses the distributed competency to summarize,
analyze and evaluate fictional texts. Students are required to take two semaesters of calculus
(MTHSC 106/108), a discrete structures course (CP SC 207), a statistics course (MTHSC 301,
302 or 309) and linear algebra (MTHSC 311) all of which involve to varying degrees inductive
and deductive reasoning processes. Math is a prime tool in analyzing data. Most computer
science classes require analyzing requirements and using available information to formulate and
implement the design of a solution to a problem. In particular CP SC 491 "Seminar in
Professional Issues II" requires student teams to identify a problem requiring a software
solution, meet with “"customers” to gather information about the problem, formulate a design
and initiate a solution. Final results of the projects are presented both orally and in a written
report. The school’s assessment committee will collect artifacts from CP SC 491 to assess how
effectively students have been able to use their undergraduate experience to formulate an
acceptable solution. The assessment committee will review the projects submitted in CP SC 491,
If less than 70% are found to be acceptable in a year the curriculum committee will review the
curriculum and make recommendaticns to improve student performance in this area.
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CLEMSON

UNTY¥ERSITYCurriculum and Course Change System - General Education
Checklist

Major Name: B.S. in Computer Information Systems
Specific General Education Requirements

SfEIECt Select from
Requirement G rom Restricted Specific Course(s) No
en Ed Gen Ed List Change
List
Specify restrictions| Specify courses or
- cluster*
e.g. PHIL courses of courses if
only appropriate
English Composition - ENGL 103

Oral Communication® " X
Academic & Professional Development X
Mathematics X
Natural Science with lab X
Math or Natural Science X
Arts & Humanities (Literature) X
Arts & Humanities (Non- X
Literature)
Soclal Sciences X
Cross-Cultural Awareness X
Science and Tech. in Society . o . X

*Departments may specify a chster of courses to meet the Oral communication competency but
must include a plan for implementation and assessment in the following textbox:

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning
experiences in each of the areas below. Quantification in terms of credit hours is avoided in
favor of the presumption that facuities will want to place a serious effort in each area and
distribute this effort to a significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and
assessment: The School of Computing has identified "an understanding of professional, ethical,
legal, security and social issues and responsibilities” as a student outcome for the program.
While addressed throughout the curriculum, CP SC 291 "Seminar in Professional Issues I" and
CP 5C 491 "Seminar in Professional Issues II" contain specific components that address ethics in
their syllabi and require students to make presentations and submit work on ethical issues as
they relate to our discipline. Both CP SC 291 and 491 use required textbooks that address
ethical issues, such as "Ethics for the Information Age" by Michael Quinn and "Ethics and
Technology" by Herman Tavani. Both course emphasize the need for ethics for professional and
social relationships. CP SC 491 discusses the ethical issues in the design and development of
computer software. Assessment will be carried out in CP SC 251 and 491. Students will submit a
paper on ethical issues related to the discipline in CP SC 291, In CpSc 491 students will be
assessed through required papers, oral presentations and team presentations on ethical, societal
and professional issues. Students may elect to submit artifacts from these courses to their
university ePortfolio to satisfy competency requirements in ethical judgment, The school's
assessment committee will use collected papers, presentations and test questions to assess
distributed competencies outcomes related to ethical judgment. If in a given year less that 70%
of the submitted work in CP SC 291 or 491 is evaluated as being unacceptable the curriculum
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committee will review the curriculum and make recommendations to improve student
performance in this area.

Communication Integration Plan - Address competencies, implementation, and
assessment: The School of Computing has identified "an ability to communicate effectively with
a range of audiences” and “an ability to function effectively on teams to accomplish a common
goal” as a student outcomes for the program. While effective communications is stressed
through the curriculum, all students are required to satisfy the university's general education
oral communications requirement. The curriculum also includes an advanced writing requirement
that is typically satisfied by a 300 or 400 level English course. CP SC 291 "Seminar in
Professional Issues I" and CP SC 491 "Seminar in Professional Issues II" each require both
written and oral presentations on various topics related to the discipline. CpSc 291 requires both
a paper and an oral presentation on ethical issues related to the discipline. Students in the class
are also required to provide critiques of peer presentations. CpSc 491 involves the completion of
a major project and requires both a final written and oral. The oral presentation must include
appropriate audio-visual support. Oral presentations are video-taped and critiqued. If in a given
year less that 70% of the submitted work in CpSc 291 or 491 is evaluated as being unacceptable
the curriculum committee will review the curriculum and make recommendations to improve
student performance in this area.

Critical Thinking Integration Plan - Address competencies, implementation, and
assessment: The School of Computing has identified several student outcomes that relate to
critical thinking. These include “An ability to apply mathematical foundations, algorithmic
principles, and computer science theory in the modeling and design of computer-based systems
in a way that demonstrates comprehension of the tradeoffs involved in design choices”, “An
ability to analyze a problem, and identify and define the computing requirements appropriate to
its solution”, “An ability to apply design and development principles in the construction of
software systems of varying complexity”. The development of a software system Involves the
ability to critically analyze the quality and utility of knowledge and apply this knowledge to the
development of the software system. Critical thinking is a key skill in computing and as such is
integrated throughout the curriculum, This is not limited to just computer science courses. The
literature general education requirement addresses the distributed competency to summarize,
analyze and evaluate fictional texts. Students are required to take two semesters of calculus
(MTHSC 106/108), a discrete structures course (CP SC 207), a statistics course (MTHSC 301,
302 or 309) and linear algebra (MTHSC 311) all of which involve to varying degrees inductive
and deductive reasoning processes. Math is a prime tool in analyzing data. Most computer
science classes require analyzing requirements and using available information to formulate and
implement the design of a solutien to a problem. In particular CP SC 491 "Seminar in
Professional Issues II" requires student teams to identify a problem requiring a software
solution, meet with “customers” to gather information about the problem, formulate a design
and initiate a sofution. Final results of the projects are presented both orally and in a written
report. The school's assessment committee will collect artifacts from CP SC 491 to assess how
effectively students have been able to use their undergraduate experience to formulate an
acceptable solution. The assessment committee will review the projects submitted in CP SC 491.
If less than 70% are found to be acceptable in a year the curriculum committee will review the
curriculum and make recommendations to improve student performance in this area.
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Major Name: Chemistry (B.S.)
Specific General Education Requirements

Sﬁ(_eci:_!:‘:t Select from No
Requirement Restricted Specific Course(s)
Gen Ed . Change
List Gen Ed List
Specify restrictions - Specify courses or
e.9. PHIL courses cluster*
only of courses if appropriate
English Composition ENGL 103
Qrai Communication® X
Academnic & Professional Development X
Mathematics X
Natural Science with lab X
Math or Natural Science X
Arts & Humanities (Literature) X
Arts & Humanities (Non- X
Literature)
Social Sciences X
Cross-Cultural Awareness X
Science and Tech. in Society . . . X

*Departments may specify a cluster of courses to meet the Oral communication competency but must
include a plan for implementation and assessment in the following textbox:

Bistributed Competencies

The faculties of each degree program will decide the rost appropriate ways to integrate learning
experiences in each of the areas below. Quantification in terms of credit hours is avoided in favor of the
presumption that faculties will want to place a serious effort in each area and distribute this effort to a
significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment:
Ethical judgment will be addressed in a range of courses over the whole curriculum, from the
orientation course CH 141 to the Capstone course CH 450. Beginning students will discuss basic issues
such as academic integrity and what constitutes academic dishonesty {CH 141, 152). As students move
through the curriculum they will be exposed to other ethical issues. In the laboratory courses students
will discuss the ethical use and manipulation of experimental data (CH 315, 339, 340). For example:
statistical significance, when should outlying data be discarded, and what defensible conclusions can be
made from the data (315, 339, 340).

Students in every laboratory course (but particularly in the organic chemistry laboratories CH 227, 228)
will also be instructed on the ethical disposal of chemical wastes, and ways to minimize toxicity and
environmental impact particularly by the use of Green Chemistry techniques. In addition, safety is of
paramount importance in [aboratories and the ethical necessity to work safely will be reinforced. In the
introductory chemistry communication course CH 152 students will take part in a service learning
project where they will work as a team to prepare materials for the public on some aspect of chemical
health and safety.

In CH 141, 152, and 452 students will examine and discuss case studles such as those prepared by the
National Academy of Sciences "On Being A Scientist: Responsible Conduct in Research”. For example,
the case studies describe “the saocial and historical context of science, the allocation of credit for
discovery, the scientist's role in society, the issues revolving around publication, and many other
aspects of scientific work.” The materials to be studied also explore the inevitable conflicts that arise
when the black and white areas of science meet the gray areas of human values and biases.

Assessment of the ethical judgement competency will take place in the Chemistry Capstone course (CH
450) required for all chemistry students. In the capstone course, students will examine and discuss
case studies taken from current events and focusing on relevant ethical considerations. These case
studies will involve the ethics of topics such as sustainability, drug development, and alternative energy.
Students will address the ethical considerations durfng both group and class-wide discussions as well as
in weekly reflective journals. Evaluation of the discussions and written materials will be achieved by
instructor assessment based on a rubric presented in the corresponding course syllabi for CH 450
{Chemistry Capstone). The benchmark for demonstration of the Ethical Judgement competency wifl be
80% of students achieving an average of 70% or higher on the described course assignments. If this
benchmark is not met, faculty in the chemistry department will use the evaluation data to make needed
revisions to the course curricula to improve student competency In ethical judgement.
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Communication Integration Plan - Address competencies, implementation, and assessment:
The communication competency is addressed in numerous courses within the chemistry curriculum




including ENGL 315 - Scientific Writing and Oral’ Communication. This is a course that has been
developed to improve students’ scientific communication skills relevant to chemistry majors.

In additfon to ENGL 315, students' skills in communication will also be developed in the chemistry
courses CH 152 and 452 - Chemistry Communication 1 and II. These courses will educate students in
methods of scientific communication including oral, written and electronic form@ts.

The oral communication competency assessment will be addressed through student oral presentations,
given in CH 452, which focus on current chemical literature topics relevant to their undergraduate
research projects. Assessment of these presentations will be accomplished through the instructor using
a rubric presented in the course syllabus for CH 452. The benchmark for demonstration of oral
competency will be B0% of students achieving 70% or higher. If this benchmark is not met, faculty in
the chemistry department will use the evaluation data to make needed revisions to the course curricula
to improve student competency in oral communication.

Critical Thinking Integration Plan - Address competencies, implementation, and assessment:
Critical thinking development is integrated througheut the core chemistry curriculum. Problem solving
through critical thinking is a major goal of any science ¢ourse and these skills are essential for success
as a chemist. The American Chemical Society, in its degree accreditation guidelines states * A strength
of chemistry .... is that problem solving skills are emphasized and developed” We emphasize these skills
in each course, beginning in general chemistry (CH 101, 102) where students must work in groups to
solve open-ended problems in the laboratory.

This approach to problem solving and critical thinking is continued throughout the curriculum in both
the laboratory courses and lecture courses cumulating in the capstone course CH 450 where students
will work in groups on extended problem solving projects that will tie together their chemistry
knowledge. Students will submit reports and weekly journals that will be assessed based en their
demonstration of critical thinking. Evaluation is achieved through the instructors' assessment of these
course assignments using rubrics published in the course syllabus for CH 450. The benchmark for
demonstration of the critical thinking competency will be B0% of students achieving an average of 70%
or higher on the described course assignments. If the identified benchmark is not met, faculty in the
chemistry department will use the evaluation data to make needed revisions to the course curricula to

improve student competency in critical thinking.
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ON 000025

"TY Curriculum and Course Change System - General Education Checklist

Major Name: Chemistiy {B.A.)
Specific General Education Requirements

Sfféi;:t Select from No
Requirement Gen Ed Restricte_d Specific Caourse(s) Change
List Gen kd List
Specify restrictions - Specify courses or
e.g. PHIL courses cluster*
only of courses If appropriate
English Composition ENGL 103

Oral Communication® X
Academic & Professional Development X
Mathematics X
Natural Science with lab X
Math or Natural Science X
Arts & Humanities (Literature) X
Arts & Humanities (Non- X
Literature)
Social Sciences X
Cross-Cultural Awareness X
Science and Tech. in Society X

*Departments may specify a cluster of courses to meet the Oral communication competency but must
include a plan for implementation and assessment in the following textbox:

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning
experiences in each of the areas helow. Quantification in terms of credit hours is avoided in favor of the
presumption that faculties will want to place a serious effort in each area and distribute this effort to a
significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment:
Ethical judgment is addressed in a range of courses over the whole curriculum, from the orientation
course CH 141 to the Capstone course CH 450. Beginning students will discuss basic issues such as
academic integrity and what constitutes academic dishonesty (CH 141, 152). As students move through
the curriculum they will be exposed to other ethical issues.

Students in every laboratory course (but particularly in the organic chemistry laboratories CH 227, 228)
will also be instructed on the ethical disposal of chemical wastes, and ways to minimize toxicity and
environmental impact particularly by the use of Green Chemistry techniques. In addition, safety is of
paramount importance in laboratories and the ethical necessity to work safely will be reinforced. In the
introductory chemistry communication course CH 152 students will take part in a service learning
project where they will work as a team to prepare materials for the public on some aspect of chemical
health and safety.

In CH 141, 152, and 452 students will examine and discuss case studies such as those prepared by the
National Academy of Sciences "On Being A Scientist: Responsible Conduct in Research”. For example,
the case studies describe “the social and historical context of science, the allocation of credit for
discovery, the scientist's role in society, the issues revolving around publication, and many other
aspects of scientific work.” The materials to be studied also explore the inevitable conflicts that arise
when the black and white areas of science meet the gray areas of human values and biases.

Assessment of the ethical judgement competency will take place in the Chemistry Capstone course {CH
450) reguired for all chemistry students. In the capstone course, students will examine and discuss
case studies taken from current events and focusing on retevant ethical considerations. These case
studies will invalve the ethics of topics such as sustainability, drug development, and alternative energy.
Students will address the ethical considerations during both group and class-wide discussions as well as
in weekly reflective journals. Evaluation of the discussions and written materials will be achieved by
instructor assessment based on a rubric presented in the corresponding course syllabi for CH 450
{Chemistry Capstone). The benchmark for demonstration of the Ethical Judgement competency will be
80% of students achieving an average of 70% or higher on the described course assignments. If this
benchmark is not met, faculty in the chemistry department will use the evaluation data to make needed
revisions to the course curricula to improve student competency in ethical judgement.

Communication Integration Plan - Address competencies, implementation, and assessment:
The communication competency is implemented in numerous courses throughout the chemistry
curriculum including ENGL 315 - Scientific Writing and Oral Communication. This is a course that has
been developed to improve students' scientific communication skills relevant to chemistry majors.




In addition te ENGL 315, students' skills in communication will also be developed in the chemistry
courses CH 152 and 452 - Chemistry Communication I and Ii. These courses will educate students in
methods of scientific communication including oral, written and electronic formats.

The oral communication competency assessment will be addressed through student oral presentations,
given in CH 452, which focus on current chemical literature topics relevant to their undergraduate
research projects. Assessment of these presentations will be accomplished through the instructor using
a rubric presented in the course syllabus for CH 452. The benchmark for demonstration of oral
competency will be 80% of students achieving 70% or higher. If this banchmark is not met, faculty in
the chemistry department will use the evaluation data to make needed revisions to the course curricula
to improve student competency in oral communication,

Critical Thinking Integration Plan - Address competencies, implementation, and assessment:
Critical thinking development is integrated throughout the core chemistry curriculum. Problem solving
through eritical thinking is a major goal of any science course and these skills are essential for success
as a chemist. The American Chemical Society, in its degree accreditation guidelines states ™ A strength
of chemistry ... Is that problem solving skilis are emphasized and developed” We emphasize these skills
in each course, beginning in general chemistry (CH 101, 102) where students must work in groups to
solve open-ended problems in the laboratory.

This approach to problem solving and critical thinking is continued throughout the curriculum in both
the laboratory courses and lecture courses cumulating in the capstone course CH 450 where students
will work in groups on extended problem solving projects that will tie together their chemistry
knowledge. Students will submit reports and weekly journals that will be assessed based on their
demonstration of critical thinking. Evaluation is achieved through the instructors' assessment of these
course assignments using rubrics published in the course syllabus for CH 450. The benchmark for
demonstration of the critical thinking competency will be 80% of students achieving an average of 70%
or higher on the described course assignments. If the identified benchmark is not met, faculty in the
chemistry department will use the evaluation data to make needed revisions to the course curricula to
improve student competency in critical thinking.
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Curriculum and Course Change System http://uce.clemson.edw/PChangeGenEdCllist.aspx?hfformnun=3899

CLEMSON

ERTTVETEYTTY curriculum and Course Change System - General Education Checklist
Major Name: Electrical Engineering
Specific General Education Requirements

Select fram!Select from Restricted
Gen Ed List Gen Ed List
Specify restrictions - [Specify courses or cluster*
e.9. PHIL courses only} of courses if appropriate

Requirement Specific Course(s) Mo Change

English Composition ENGL 103
Oral Communication® . . X COMM 150 or 250
Academic & Professional Development X ECE 201
Mathematics . . X MTHSC 106
Natural Science with lab . . X CH 101
Math or Naturaf Sclence . .. X MTHSC 108

Arts & Humanitles {Literature)
Arts B Humanitles (Non-Literature)
Sacial Sclences

Cross-Cultural Awareness

Sclence and Tech. in Society X ” - .
*Departments may specify a cluster of courses te meet the Oral communication competency but must include a pitan for imptementation
and assessment in the following textbox:

Distributed Competencies
The faculties of each degree program wili decide the most appropriate ways to integrate learning experiences in each of the areas below,
Quantification in terms of credit hours Is aveided in favor of the presumption that faculties will want to ptace a serious effort in each area
and distribute this effort to a significant degres throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment: Ethical Judgment is defined as
the ability to Identify, comprehend, and deal with ethical problems and their ramifications in a systematic, thorough, and respansible way.
Ethical Judgment Is assessed as part of our annual ABET assessment process. ABET Student Outcome "f* reguires that students, at the
time of graduation, shouid "have an understanding of professicnal and ethical responsibility." This outcome is assessed in the following
required courses: ECE 360 ~ Efectric Power Systems, ECE 371 - Microcontroller Interfacing, and ECE 495 - Integrated Systems Design I,
whlch Is a capstone design course. In ECE 360 and in ECE 371, students are required to find an article Involving englneering and ethics
and then write a short summary of what the paper conveys. Students are also required to state their opinion on the information in the
paper. In ECE 455 students are required to examine and report on the ethical implications of an engineering design project, Studant
performance on this outcome 1s first assessed by the course instructor as being efther "Satisfactory” or "Unsatisfactory." The next stage of
assessment Is by the Subject Area Committee assaociated with each of the courses involved. The Subject Areas assoclated with the above
courses are Power Systems (for ECE 360), Computer Systems Architecture (for ECE 371), and Inteiligent Systems (for ECE 495). Each of
these Subject Area committee also assess the “ethics" outcame as "Satisfactory” or "Unsatisfactory,” This report is then reviewed by the
ECE Department’s Assessment Committee which coordinates the informaticn from the Subject Area committees and makes an averal!
assessment evaluation ef the "ethics” outcome for the current year. If assessment indicates "linsatisfactory” performance for this outcome,
remadial actions are recommended. The final step in the annual assessment process Is & written report to the faculty summarizing the
assaessment of the "ethics" autcome {and all ether autcomes for the Electrical Engineering program.} Assessment information for the
"ethics” (and all other} ouicomes Is also obtained from senior exit interviews, alumni surveys, and co-ap employer surveys. This
information is also provided to the ECE Department's Assessment Committee which they utilize along with the assessmeant dats from the
courses listed above.

Communiecation Integration Plan - Address competencies, implementation, and assessment: Communications ts assessed as part
of our annual ABET assessment process. ABET Student Qutcome "g” requires that students, at the time of graduation, shouid "be able to
communicate affectively.” This cutcome is assessed in the following required courses: ECE 372 - Microcontroller Interfacing {aboratory,
and ECE 495 - Integrated Systems Design I, which is a capstone design course. In ECE 372, assessment of students' writien
communicatiens is based on lab reports that students are required to compiete for each lab. Students are provided with feedback that they
can use to Improve future lab reperts. In ECE 495 students are required to write a report on their design. They are aiso required to give an
aral presentation of their final project to a jury which includes professors and also engineers fram industry. Student performance on this
outcome is first assessed by the course instructor as being elther "Satisfactory" or "Unsatisfactory.” The next stage of assessment is by the
Subject Area Committee associated with each course. The Subject Areas associated with the above courses are Computer Systems
Architecture (for ECE 372}, and Intelligent Systems (For ECE 485). Each of these Subject Area committaes also assess this outcome as
"Satisfactory” or "Unsatisfactory.” This report is then reviewad by the ECE Department's Assessment Committee which coordinates the
information from the Subject Area committees and makes an overall assessment evaluation of the "communications” cutcome for the
current year, If assessment indicates "Unsatisfactory" performance for this outcome, remediai actions are recommended. The final step in
the annual assessment process Is a written repart to the faculty summarizing the assessment of the "communications" outcome (znd all
other outcomes for the Electrical Engineering program.) Assessment information for the "communications” {and all other) outcomes is also
obtained from senior exit interviews, alumni surveys, and co-op employer surveys, This informaticn is alse provided te the ECE
Depariment's Assessment Committee which they utilize along with the assessment data from the courses listed above.

Critical Thinking Integration Plan - Address competencies, implementation, and assessment: Critical thinking Is defined as the
abllity to critically anafyze the quality and utility of knowledge galnad throughaut the undergraduate experience and apply this knowledge
to a wide range of problems. Critical Thinking is assessed as part of sur annual ABET assessment process. ABET Student Outcome "e”
requires that students, at the time of graduation, should "be abie to identify, farmulate, and salve engineering problems.," We have
identified this ABET Student Qutcome as very clesely aligned with the university's definition of "critical thinking." This outcome is assessed
in the foliowing required courses: ECE 360 - Electric Power Systems, ECE 381 - Flelds, Waves, and Clrcuits, ECE 40% - Continuous and
Discrete Systems Design, ECE 427 - Communications Systems, and ECE 495 - Integrated Systems Design I, which is a capstone design
course. In ECE 381, ECE 409, and ECE 427, assessment of this outcome is based on students' performance on key questions an the final
exam. In ECE 495, assessment of this cutcome is based an students' performance on a major design project. The next stage of assessment
is by the Subject Area Committee assoclated with each course. The Subject Areas associated with the above courses are Applied
Electromagnetics {for ECE 381), Intelligent Systems (for ECE 409), Communications Systems and Networks (for ECE 427), and Intelligent
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Systems {for ECE 495). Each of these Subject Area committees also assesses this outcome as "Satisfactory™ or "Unsatisfactory." This report
Is then revlewed by the ECE Department's Assassmant Committee which coordinates the information from the Subject Area committees
and makes an overall assessment evaluation of the this outcome for the current year, If assassment indicates "Unsatlsfactory" performance
for this outcome, remedial actions are recommended. The final step In the annual assessment process is a written report to the faculty
summarizing the assessment of the this cutcome {and ali other outcomes for the Electrical Engineering program.) Assessment information
for all outcomes is also obtalned from senlor exit interviews, alumni surveys, and co-op employer surveys, This Information is also provided
to the ECE Department's Assessment Committee which they utilize along with the assessment data from the courses listed abova.
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Cuwsriculum and Course Change System http://uce.clemson.edw/PChangeGenEdCklist.aspx Thifarmnum=3900

CLEMSON

EHTTEEATYTCY Curriculum and Course Change System - General Education Checklist

Major Name: Compuier Engineering ey A
Specific General Education Requirements %} @ﬁjﬁ’} {’?. S
Select from|Select from Restricted

Gen Ed List Gen Ed List Specific Course(s) No Change

Reguirement

Specify restrictions - [Specify courses or cluster*
e.9. PHIL courses anlyi of courses If appropriate

English Composition ENGL 103
Oral Communicatlon® B . X comm 150 or 250
Academic & Professional Development X ECE 201
Mathematics . . X MTHSC 106
Natural Science with lab . . X CH 101
Math ar Natural Science . . X MTHSC 108

Arts & Humanities (Literature)

Arts B Humanities (Non-Literature)

Spcial Sclences

R

Cross-Cultural Awareness

Sclence and Tech. in Soclety X . . -
*Departments may specify a cluster of courses to meet the Oral communication competency but must include & plan for implementation

and assessment in the following textbox:

Distributed Competencies

The faculties of each degree program wiil decide the most appropriate ways to integrate learning experlences In 2ach of the areas below.
Guantification in terms of credit hours is avoided in favor of the presumption that faculties will want to place a serious effort In each area
and distribute this effort to a significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment: £thical Judgment Is defined as
the ability to identlfy, comprehend, and deai with ethical problems and thelr ramifications in a systematic, tharough, and responsibie way.
Ethical Judgment |s assessed as part of our annual ABET assessment process. ABET Student Outceme "f" requires that students, at the
time of graduation, should "have an understanding of professional and ethical responsibility." This outcome is assessed in the following
required courses: ECE 352 - Programming Systems, ECE 371 - Micracontreller Interfacing, and ECE 485 - Integrated Systems Destgn I,
which Is a capstone design course. In ECE 352, students are evatuated based on performance on & special assignment Involving ethics in
the context of computer seftware. In ECE 371, students are required to find an article iavolving engineering and ethics and then write a
short summary of what the paper conveys. Students are also required to state thelr opinion on the Infarmation in the paper. In ECE 495
students are required to examine and report on the ethical implications of an engineering design project. Student performance on this
outcome Is first assessed by the course insfructer as being either "Satisfactory” or "Unsatisfactory.” The next stage of assessment Is by the
Subject Area Committee assoctated with each course involved. The Subject Areas associated with the above courses are Computer
Software and Architecture {for ECE 352), Computer Systems Architecture (for ECE 371), and Inteiligent Systems (for ECE 495). Each of
these Subject Area committee also assess the "ethics” outcome as "Satisfactory” or "Unsatisfactory.” This report is then reviewed by the
ECE Department's Assessment Committee which coordinates the information from the Subject Area committees and makes an overall
assessment evaluation of the "ethics" outcame for the current year. If assessment indicates "Unsatisfactory" performance for this autcome,
remedial actions are recommended. The final step in the annual assessment process Is a written report ta the faculty summarizing the
assessmeant of the "ethics” outcome (and all other autcomes far the Electrical Engineering program.) Assessment information for the
"ethics" (and all other) outcomes Is also obtained from senior exit interviews, alumni surveys, and co-op employer surveys. This
information is also provided to the ECE Department's Assessment Cormymittee which they utilize aiong with the assessment data from the
courses listed abave,

Communication Integration Plan - Address competencies, implementation, and assassment: Communications Is assessed as part
of our annual ABET assessment process. ABET Student Qutcome "g" requires that students, at the time of graduation, should "be able to
communicate effectively.” This outcome Is assessed In the following required courses: ECE 372 - Migrocontroller Interfacing Laboratory,
and ECE 495 - Integrated Systems Design I, which is a capstene design course, In ECE 372, assessment of students' written
cemmunications is based on tab reports that students are required to complete for each lab. Students are provided with feedback that they
can use to improve future lab reports. In ECE 495 students are required to write a report on thelr degign. They are also required to give an
oral presentaticn of their final project to a jury which includes professors and also engingers from industry. Student performance on this
outcome is first assessed by the course instructor as being either "Satisfactory” or “Unsatisfactory." The next stage of assessment Is by the
Subject Area Committee assoclated with each course, The Subject Areas associated with the above courses are Computer Systems
Architecture (for ECE 372), and Intelligent Systems (far ECE 495). Each of these Subject Area committess also assass this outcome as
"Satisfactory” or "Unsatisfactory.” This report is then reviewed by the ECE Department's Assessment Committee which coordinates the
infarmation from the Subject Area committees and makes an overall assessment evaluation of the "communications” outcome for the
current year. If assessment Indicates "Unsatisfactory” perfarmance for this outcome, remedial actions are recommended, The final step in
the annual assessment process Is a writien report ta the faculty summarizing the assessment of the "communications” cutcome (znd all
other outcomes for the Electrical Engineering program.) Assessment information for the *communications” (and ali other) cutcornes is also
obtained from senior exit interviews, alumni surveys, and co-ap employer surveys. This information Is also provided to the ECE
Department's Assessmeant Committee which they utillze along with the assessment data from the courses listed above.

Critical Thinking Xntegration Plan - Address competencies, implementation, and assessment: Critical thinking Is defined as the
ability ta critically anafyze the quality and utility of knowledge gained throughecut the undergraduate experience and apply this knowledge
to a wide range of problems. Critical Thinking is assessed as part of cur annual ABET assessment process. ABET Student Qutcome "e"
requires that students, at the time of graduation, should "be able to identify, formulate, and solve engineering problems.” We have
identified this ABET Student Cutcorne as very closely aligned with the university's definition of "critical thinking.” This outcome is assessed
in the following reguired courses: ECE 327 - Digital Computer Design, ECE 352 - Praogramming Systems, ECE 427 - Communications
Systems, and ECE 495 - Integrated Systems Design I, which is a capstone design course. In ECE 327, ECE 352, and ECE 427, assessment
of this cutcame is based on students' performance on key questicns on the final exam and/or an a major assignment. In ECE 495,
assessment of this outcome Is based ¢n students’ performance on @ major design project. The next stage of assessment is by the Subject
Area Committee associated with each course, The Subject Areas associated with the above courses are Computer Systems Arhitecture (for
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CLEMSON

CRTV RS TS Curriculum and Course Change System - General Education Checklist

Major Name: Computer Enginsering

Specific General Education Requirements

Select fram;iSelect from Restricted
Gen Ed List Gen Ed List
Specify restrictions - {Specify courses or cluster*
.9, PHIL courses only| of courses if appropriate

o
o
-
o

ol
VA
o

Regulrement Spedfic Course(s) No Change

English Compaosition ENGL 103
Oral Communication* ' . X comm 150 gr 250
Academic & Professional Development X ECE 201
Mathematics o . X MTHSC 106
Naturat Science with lab . .. X CH 101
Math or Natural Science . .. X MTHSC 108

Arts & Humanities {Literature)
Arts & Humanities (Nen-Literature)
Sacial Sciences

Cross-Cultural Awareness

Sclence and Tech. in Society X . - o
*Departments may speclfy a dJuster of courses to meet the Oral communication competency but must include a plan for implementation
and assessment In the following textbox:

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning experiences In each of the areas below,
Quantification in terms aof credit hours is avolded in favor of the presumption that facultles will want to place a serious effort in each area
and distsibute this effort ta a significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment: Ethical Judgment is defined as
the ability to identify, comprehend, and deal with ethical problems and their ramifications in a systematic, thorough, and responsible way.
Ethical Judgment is assessed as part of our annual ABET assessment process. ABET Student Qutcome "F' requires that students, at the
time of graduztion, should "have an understanding of professional and ethical responsibifity." This outcome is assessed In the follawing
required courses: ECE 352 - Programming Systems, ECE 371 - Micracontroller Interfacing, and ECE 495 - Integrated Systems Design 1,
which is a capstone design course. In ECE 352, students are evatuated based on performance on a special assignment involving ethics in
the context of computer software. In ECE 371, students are required to find an article involving engineering and ethics and then write a
short summary of what the paper canveys. Students are also reguired to state their opinion on the information in the paper. In ECE 495
students are required to examine and repart on the ethical implications of an engineering deslgn project. Student performance on this
outcome is first assessed by the course insiructor as belng either "Satisfactory" or "Unsatisfactory." The next stage of assessment s by the
Subject Area Commiitee associated with each course involved. The Subject Areas assoclated with the above courses are Computer
Software and Architecture (for ECE 352), Computer Systems Architecture (for ECE 371), and Intetiigent Systemns (for ECE 495). Each of
these Subject Area committes alsa assess the "ethics" outcome as "Satisfactory” or "Unsatisfactory.” This report is then reviewad by tha
ECE Department's Assessment Committee which coordinates the Information from the Subject Area committees and makes an overal!
assessment evaluation of the "ethics" cutcome for the current year. If assessment Indicates "Unsatisfactory” performance for this outcome,
remedial actions are recommended. The final step In the annual assessment process is a written repart to the faculty summarizing the
assessment of the "ethics" outcome (and alf other outcomes far the Electrical Engineering program.} Assessment information for the
"ethics" (and all other} outcomes is also abtalned from senlor exit interviews, alumni surveys, and co-op employer surveys. This
information is also provided to the ECE Department's Assessment Committee which they utilize along with the assessment data from the
courses listed shova,

Communication Integration Plan - Address competencies, Implementation, and assessment: Communicaticns is assessed as part
of our annual ABET assessment process. ABET Student Outcome "g" requires that students, at the time of graduation, shouid "be able to
communicate effectively.” This outcome Is assessed In the foflowing required courses: ECE 372 - Microcontroller Interfacing Laboratory,
and ECE 495 - Integrated Systems Design I, which is a capstone design course. In ECE 372, assessment of students' written
communications is based on lab reports that students are required to complete for each lab. Students are provided with feedback that they
can use to improve future Izh reports. In ECE 495 students are required to write a report on their design. They are also required to give an
aral presentation of their final project to a Jury which indudes professors and also engineers from industry. Student perfarmance on this
outcome s first assessed by the course instructor as being either "Satisfactory” ar “Unsatisfactory.” The next stage of assessment is by the
Subject Area Committee associated with each course. The Subject Areas assoclated with the above courses are Computer Systems
Architecture (for ECE 372), and Intelligent Systems (for ECE 495), Each of these Subject Area committees alse assess this outcome as
"Satisfactory” or "Unsatisfactory.” This report Is then reviewad by the ECE Department's Assessmeni Committee which coordinates tha
infarmation from the Subject Area committees and makes an overall assessment evaluation of the "communications” outcome for the
current year. If assessment indicates "Unsatisfactory” performance for this outcome, remedial actions are recommended. The final step in
the annual assessment process is a written report to the faculty summarizing the assessment of the "communications” cutcome (and all
other outcomes for the Electrical Engingering program.) Assessment Information for the "communications” (and all other) cutcomes Is also
obtained from senior exit interviews, alumni surveys, and co-op employer surveys. This infermation is also pravided to the ECE
Department's Assassment Committee which they utilize along with the assessment data from the caurses listed above.

Critical Thinking Integration Plan - Address competencies, implementation, and assessment: Critical thinking is defined as the
ahility to critically anatyze the quality and utllity of knowledge gained throughout the undergraduate axperience and apply this knowledge
to a wide range of problems. Critical Thinking is assessed as part of our annual ABET assessment process, ABET Student Outcome "a"
requires that students, at the time of graduation, should "be able to identify, formulate, and solve engineering problems.” We have
identified this ABET Student Outcorme as very closely allgned with the university's definition of "critical thinking." This autcome is assessed
in the following required courses: ECE 327 - Digital Cemnputer Design, ECE 352 - Programming Systems, ECE 427 - Communications
Systems, and ECE 495 - Integrated Systems Design I, which is a capstone design course. In ECE 327, ECE 352, and ECE 427, assessment
of this cutcome is based on students' performance on key questions an the final exam and/or on a major assignment. In ECE 495,
assessment of this cutcome is based on students' performance an a majar design project. The next stage of assessment |s by the Subject
Area Committee associated with each caurse. The Subject Areas assoclated with the above courses are Cemputer Systems Arhitecture (for

LA A
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ECE 327 and ECE 352), Communications Systems and Netfworks {for ECE 427), and Intelligent Systems (for ECE 495), Each of these
Subject Area committees also assesses this outcome as "Satisfactary” or "Unsatisfactary,” This report is then reviewed by the ECE
Department's Assessment Committee which coordinates the information from the Subject Area committees and makes an overalf
assessment evaluation of this outcome for the current year. If assessment Indicates "Unsatisfactory” performance for this outcome,
remedial actions are recommended, The final step In the annual assessment process is a written report to the faculty summarizing the
assessment of the this outcome (and all cther outcomes for the Efectrical Englneering pregram.) Assessment information for all outcomes
is also obtalned from senior exit Interviews, alumnl surveys, and co-op employer surveys. This Information is also provided to the ECE
Department's Assessment Committee which they utilize along with the assessment cata from the courses listed above.
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Cuzriculum and Course Change System

URTY
Checklist

Major Name: Chemical Engineering
Specific General Education Requirements

E X317 ¥ Curriculum and Course Change System - General Education

Page 1 of 3

S;?;i:t Select from No
Requirerment Restricted Specific Course(s)
Gen Ed Gen Ed List Change
List
Specify restrictions Specify courses or
- cluster*
e.g. PHIL courses of courses if
only appropriate
English Composition ENGL 103

Oral Communication*

X ChE 307, 407, 433,

444
Academic & Professional Development X ChE 443, 444
Mathematics X MTHSC 106
Natural Science with lab X Ch 101
Math or Natural Science X MTHSC 108

Arts & Humanities (Literature)

Arts & Humanities {(Non-
Literature)

Social Sciences

Cross-Cultural Awareness

Science and Tech. in Society

MK XX = |x|:

*Departments may specify a cluster of courses to meet the Oral communication competency but
must include a plan for implementation and assessment in the following textbox: Oral
communication skills are developed in a four-course sequence, beginning with ChE 307, Basic

instruction is provided on preparation and oral
experiment results. Each student makes and r
such presentations. In ChE 407 student abi
instruction and practice with respact to lab

presentations on chemical process design

progress report, The final project presentation is evalua
practitioners as well as the course instructor. In C
40-minute talk on a current topic relevant to prof

Evaiuation of student performance on these activities is docu
assessment report, If more than 20% of senior oral
external design jury to be less than competent at th
Undergraduate Committee must convene to investig
communication and recommend action

Distributed Competencies

presentation of laboratory plans and analysis of

eceives constructive feedback and a grade on two
lity is developed further through additional
oratory work. In ChE 433 the context changes to oral

projects. Each student must take an active role in two
progress reports and a final presentation. Critique and instruction are provided after each

ted by a panel of professional
hE 444 student teams prepare and present a
essional practice.

mented each year in our annual
presentations are judged by the faculty or
e level expected of new BS graduates, the
ate reasons for the deficiency in oral

to the faculty.

The faculties of each degree program will decide the most a
experiences in each of the areas below. Quantification in te
favor of the presumption that faculties will want to place a
distribute this effort to a significant degree throughout thei

ppropriate ways to integrate learning
rms of credit hours is avoided in
serious effort in each area and

r curricula.

Ethical Judgement Integration Plan - Address competencies,
assessment: The Accreditation Board of Engineering and Technolo
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graduates of accredited programs must understand their professional and ethical responsibilities.
Chemical Engineering students are introduced to ethical responsibilities in the freshman courses,
CES 102 and ChE 130. In all subsequent chemical engineering courses, ethical responsibilities of
professional practice are discussed as appropriate to the technical topic. Assignments on ethics
are not usually required in these courses, but the consistent message is that appropriate ethical
conduct is a part of the profession. At the junior and senior level in ChE 307, 407, 431, and 433,
ethical responsibilities become more concrete in the context of instruction and assignments
related to health and safety in chemical process aperations and environmental protection outside
the plant boundaries. Each lab experiment plan prepared by the students must include a
discussion of proper safety precautions. Safety and environmental protection are major
categories of evaluation in the capstone design project. In addition, ChE 444 always includes one
or more student orai presentations on aspects of business ethics in the practice of chemical
engineering.

Evaluation of student performance on these issues is documented each year in our annual
assessment report. If the average score of Clemson’s senior level chemical engineering students
is more than one standard deviation below the national average score on the ethics portion of
the Fundamentals of Engineering Exam, the Undergraduate Committee must convene to
investigate reasons for the deficiency in ethical judgment and recommend action to the faculty.
[Note: We do not have access to scores of individual students on the FE exam. We receive
information only on the number of students who passed (at Clemson and nationally) and the
average score of students on each topic (at Clemson and nationally}.]

Communication Integration Plan - Address competencies, implementation, and
assessment: The ability to communicate effectively is another ABET-mandated Student
Outcome that we must assess and evaluate annually to maintain program accreditation. Oral
and written communications are developed together in the four-course sequence already
described above. Though earlier courses frequently include oral presentations and narrative
written assignments, formal instruction begins in ChE 307. Instruction is provided on written
preparation or laboratory plans and reports of experiment results. Some of these assignments
must be converted into and oral format. In ChE 307 each student makes and receives
constructive feedback and a grade on six written reports and two oral presentations. Much of
this work is done in team format, but individual work is broken out so that the skiils of each
student can be developed and evaluated. In ChE 407 communication skills are developed further
through additiona! instruction and practice with respect to laboratory work. Normally five written
reports and one oral presentation are required. In ChE 433 the context changes to chemical
process design projects. Each student must take an active role in two progress reports and a
final presentation. One interim and one final written report are required. These are not short
assignments. The written reports are typically 50 pages each. Critique and instruction are
provided after each interim or progress report. The final project report and presentation are
evaluated by a panel of professional practitioners as well as the course instructor. In ChE 444
student teams prepare and present a 40-minute talk on a current topic relevant to professional
practice.

Evaluation of student performance on these activities is documented each year in our annual
assessment report. If more than 20% of senior oral presentations or written reports are judged
by the faculty or external design jury to be less than competent at the level expected of new BS
graduates, the Undergraduate Committee must convene to investigate reasons for the deficiency
in communication skills and recommend action to the faculty,

Critical Thinking Integration Plan - Address competencies, implementation, and
assessment: Five ABET-mandated Student Outcomes address critical thinking directly. These
are the requirements that BS graduates must demonstrate:

e

* The ability to apply knowledge of math, engineering, and science,
» The ability to design and conduct experiments, and to analyze and interpret data,
* The ability to design a system, companent, or process to meet needs within realistic

hitps://ucc.app.clemson.edu/PChangeGenEdCklist.asmx?h farmmime=Add 1 1nMMNT
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constraints,
* The ability to identify, formulate, and solve engineering problems,
= The ability to apply engineering tools, skills, and technigues.

The undergraduate program in chemical engineering at Clemson is a blend of classroom
fnstruction, laboratory practice, and project work designed to insure that all students develop
these critical thinking skills, which are required to function successfully as an engineer. The
courses that address critical thinking in greatest depth are:

e ChE 307 Unit Operations Lab I
* ChE 407 Unit Operations Lab II
* ChE 433 Process Design 11

In the lab courses students are given specific objectives, but only general instructions. They
must develop their own detailed lab plans to accomplish the objectives; they must write their
own procedures; they must figure out how to reduce their experimental data to a form that
addresses the objectives; and they must analyze their results, compare them to prior knowledge
~on the subject, and write a cogent report. This entire sequence is repeated at least seven times
over the breadth of the two courses. The reports generated from each experiment are evaiuated
by the faculty teaching the course, and detailed critiques are returned to the students.

In the capstone design course (ChE 433) students are again given specific objectives but not
detailed instructions. Each semester-long project is open-ended. Students must conduct an
independent literature search to assess the current state of knowledge on their subject and use
what they find to develop a solution to their assigned problem. Project reports are evaluated by
the course instructor and by a team of external engineering practitioners.

Evaluation of student performance on these critical thinking activities is documented each vear
in our annual assessment report. The Undergraduate Committee must convene to investigate
reasons for the deficiency in critical thinking skills and recommend action to the faculty if either
of the following occurs:

» The percentage of Clemson’s senjor level chemical engineering students score who pass the
Fundamentals of Engineering Exam is lower than the national average two years in a row,

* More than 20% of senior teams are judged by the faculty or external design jury to be less
than competent at the level expected of new BS graduates in any area other than teamwork or
communication skills,

Form Originator: CHGDNG, Charles Gooding Date Form Created: 10/2/2011
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UNTYELY LT YCurriculum and Course Change System - General Education
Checklist

Major Name: Chemical Engineering =

Specific General Education Requirements

Select

. from SEIECt. from - No
Requirement Gen Ed Restrlctgd Specific Course(s) Change
) Gen Ed List
List
Specify restrictions| Specify courses or
- cluster®
e.g. PHIL courses of courses if
only appropriate
English Composition ENGL 103
Oral Communication® X ChE 30;&;107’ 433,
Academic & Professional Development X ChE 443, 444
Mathematics X MTHSC 106
Natural Science with lab X Ch 101
Math or Natural Science X MTHSC 108

Arts & Humanities (Literature)

Arts & Humanities (Non-
Literature)

Social Sciences
Cross-Cultural Awareness
Science and Tech. in Society

*Departments may specify a cluster of courses to meet the Qral communication competency but
must include a plan for implementation and assessment in the following textbox: Oral
communication skills are developed in a four-course sequence, beginning with ChE 307. Basic
instruction is provided on preparation and oral presentation of laboratory plans and analysis of
experiment results. Each student makes and receives constructive feedback and a grade on two
such presentations. In ChE 407 student ability is developed further through additional
instruction and practice with respect to laboratory work. In ChE 433 the context changes to oral
presentations on chemical process design projects. Each student must take an active role in two
progress reports and a final presentation. Critique and instruction are provided after each
progress report. The final project presentation is evaluated by a panel of professional
practitioners as well as the course instructor. In ChE 444 student teams prepare and present a
40-minute talk on a current topic relevant to professional practice.

Evaluation of student performance on these activities is documented each year in our annual
assessment report. If more than 20% of senior oral presentations are judged by the faculty or
external design jury to be less than competent at the level expected of new BS graduates, the
Undergraduate Committee must convene to investigate reasons for the deficiency in oral
communication and recommend action to the faculty.

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning
experiences in each of the areas below. Quantification in terms of credit hours is avoided in
favor of the presumption that faculties will want to place a serious effort in each area and
distribute this effort to a significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and
assessment: The Accreditation Board of Engineering and Technology (ABET) mandates that
graduates of accredited programs must understand their professional and ethical responsibilities.

b o O S L
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UD00024
Chemical Engineering students are introduced to ethical responsibilities in the freshman courses,
CES 102 and ChE 130. In all subsequent chemical engineering courses, ethical responsibilities of
professional practice are discussed as appropriate to the technical topic. Assignments on ethics
are not usually required in these courses, but the consistent message is that appropriate ethical
conduct is a part of the profession. At the junior and senior leve! in ChE 307, 407, 431, and 433,
ethical responsibilities become more concrete in the context of instruction and assignments
related to health and safety in chemical process operations and environmental protection outside
the plant boundaries. Each lab experiment plan prepared by the students must include a
discussion of proper safety precautions. Safety and environmental protection are major
categories of evaluation in the capstone design project. In addition, ChE 444 always includes one
or more student oral presentations on aspects of business ethics in the practice of chemical
engineering,
Evaluation of student performance on these issues is documented each year in our annual
assessment report. If Clemson’s senior level chemical engineering students score below the
national average on the ethics portion of the Fundamentals of Engineering Exam, the
Undergraduate Committee must convene to investigate reasons for the deficiency in ethical
judgment and recommend action to the faculty.

Communication Integration Plan - Address competencies, implementation, and
assessment: The ability to communication effectively is another ABET-mandated Student
Outcome that we must assess and evaluate annually to maintain program accreditation. Oral
and written communications are developed together in the four-course sequence already
described above. Though earlier courses frequently include oral presentations and narrative
written assignments, formal instruction begins in ChE 307. Instruction is provided on written
preparation or laboratory plans and reports of experiment results. Some of these assignments
must be converted into and oral format. In ChE 307 each student makes and receives
constructive feedback and a grade on six written reports and two oral presentations. Much of
this work is done in team format, but individual work is broken out so that the skills of each
student can be developed and evaluated. In ChE 407 communication skills are developed further
through additional instruction and practice with respect to laboratory work. Narmally five written
reports and one oral presentation are required. In ChE 433 the context changes to chemical
process design projects. Each student must take an active role in two progress reports and a
final presentation. One interim and one final written report are required. These are not short
assignments. The written reports are typically 50 each. Critique and instruction are provided
after each interim or progress report. The final project report and presentation are evaluated by
a panel of professional practitioners as well as the course instructor. In ChE 444 student teams
prepare and present a 40-minute talk on a current topic relevant to professional practice.
Evaluation of student performance on these activities is documented each year in our annual
assessment report. If more than 20% of senior oral presentations or written reports are judged
by the facuity or external design jury to be less than competent at the level expected of new BS
graduates, the Undergraduate Committee must convene to investigate reasons for the deficiency
in communication skills and recommend action to the faculty.

Critical Thinking Integration Plan - Address competencies, implementation, and
assessment: Five ABET-mandated Student Outcomes address critical thinking directly. These
are the requirements that BS graduates must demonstrate:

¢ The ability to apply knowledge of math, engineering, and science,

* The ability to design and conduct experiments, and to analyze and interpret data,

» The ability to design a system, component, or process to meet needs within realistic
constraints,

» The ability to identify, formulate, and solve engineering problems.

= The ability to apply engineering tools, skills, and techrniques,

The undergraduate program in chemical engineering at Clemson is a blend of classroom

instruction, laboratory practice, and project work designed to insure that all students develop
these critical thinking skills, which are required to function successfully as an engineer. The
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courses that address critical thinking in greatest depth are: T

« ChE 307 Unit Operations Lab I
» ChE 407 Unit Operations Lab II
e ChE 433 Process Design II

In the lab courses students are given specific objectives, but only general instructions. They
must develop their own detailed lab plans to accomplish the objectives; they must write their
own procedures; they must figure out how to reduce their experimental data to a form that
addresses the objectives; and they must analyze their results, compare them to prior knowledge
on the subject, and write a cogent report. This entire seguence is repeated at least seven times
over the breadth of the two courses. The reports generated from each experiment are evaluated
by the faculty teaching the course, and detailed critiques are returned to the students,

In the capstone design course (ChE 433) students are again given specific objectives but not
detailed instructions. Each semester-long project is open-ended. Students must conduct an
independent literature search to assess the current state of knowledge on their subject and use
what they find to develop a solution to their assigned problem. Project reports are evaluated by
the course instructor and by a team of external engineering practitioners.

Evaluation of student performance on these critical thinking activities is documented each year
in our annual assessment report. The Undergraduate Committee must convene to investigate
reasons for the deficiency in critical thinking skills and recommend action to the faculty if either
of the following occurs:

» Clemson’s senior level chemical engineering students score below the national average on the
the Fundamentais of Engineering Exam two years in a row,

» More than 20% of senior teams are judged by the faculty or external design jury to be less
than competent at the level expected of new BS graduates in any area other than teamwork or
communication skills.
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CLEMSON

#HTPVE R Y currieulum and Course Change System - General Education Checklist

Major Name: Industriai Engineering

Specific General Education Requirements

Select from|Select fram Restricted
Gen Ed List Gen Ed List
Specify restrictions - |Specify courses or cluster*
2.0. PHIL courses only| of courses if appropriate

Requirement Specific Course(s) No Change

English Composition ENGL 103
Oral Communication®* . " X COMM 150 or 250
Academic & Professional Development X IE 200 and IE 368
Mathematics . .. X MTHSC 106
Natural Science with lab . .. X CH 101
Math ar Natural Science . .. X MTHSC 108
Arts & Humanities (Literature) X
Arts & Humanities (Non-Literature) X
Social Sciences X
Cross-Cultural Awareness X
Science and Tech. in Society X “

*Departments may spedfy a cluster of courses to meet the Oral cammunication competency but must include & plan for implementation
and assessment in the following texthox:

Distributed Competencies

The faculties of each degree pragram will decide the most appropriate ways to integrate learning experiences In 2ach of the areas belaw,
Quantification in terms of credit hours is avoided in favor of the presumption that faculties will want to place a sericus effort in each area
and distribute this effort to a significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment: "Ethical Judgement" is
operationalized as the requirement that students will demonstrate an understanding of common ethical issues, and construct a personal
framework in which ethical decisions can be made in a systematic, reflective, and responsible way. This is also reflected in the
ABET-mandated Student Outcome which requires that students attain "understanding of professional and ethical responsibility", This is
achieved through the following individual Course Learning Objectives:

IE 200 (Sophomeore Seminar in Industriai Engineering): View Cheating 101 vignettes produced by the Rebert ). Rutland Institute for Ethlcs
and either respond ta questions pravided or write a reflection on personal beliefs about academic integrity; IE 201 (System Design I):
Recognize ethical considerations involved In testing design concepts and prototypes with users; IE 368 (Professional Practice in Industrial
Engineering): Recognize the ralationships between organizational and individual ethics; IE 467 (Systemns Design II): Describe the role of
ethics in engineering decision-making and discuss the use of the NSPE Code of Ethics for Engineering and corperate policies in evaiuating
alternative courses of action.

In each semester, the department uses a closed-loop assessment process to evaluate and respond to the evaluation of the achievement of
these Course Learning Objectives, This process is documented in our annual assessment plan is summarized here:

1. The instructor ensures that at least one work-product related to each Course Learning Objective {CLO) is given and scorad, and
submitted for review in part 2. Scores are entered into a department-created form which creates a histogram of the scores on that
work-product. The instructor completes respanses to the following prompts: "Cemment on the student performance as reflected in the
histogram ar annotated student work”, "Comment on what worked and what didn't”, and "Describe potential changes for the future”. The
instryctor alse determines whether he/she believes the course achleved this CLO,

2. Two faculty members are assigned to the "aversight committee” far each course and reviews the farms created in step 1 for each course.
Each member respends to the following prempts: 1) The measures selected by the course instructor adequately address the learning
objectives associated with the course. Yes/No and provide comments if needed; 2) Comments on student performance as reflected in the
histagram or annotated student work, 3) Daes the course, as evidenced by the current course syllabus, address the topics specified by the
ABET/Departmental caurse syllabus? Yes/No and provide comments if needed; 4.)Please provide suggestions to the Instructor and
Department Chalr that could be used to improve the course.

3. The instructar receives the results of step 2 and respands In writing to the fellowing prompts: 1) Do you propose to make any changes
to the Course’s Learning Objectives? If “Yes,” please indicate and justify the changes. If “No,” and the Course Oversight Committee
recornmendad that changes be proposed, please provide justification for nat proposing changes. 2) Do you plan to make any changes to the
measures used to assess achievement of the Course's Learning Objectives? If “Yes," please indicate the changes, identifying the Course
Learning Objective that was impacted by this change. If "Ne,” and the Course Qversight Committee recammended that changes be made,
please provide justification for not making changes. 3) Do you plan to make any other changes to the course as a result of the assessment
pracess? If "Yes,” please indicate the changes. If "No,” and the Course Oversight Committee recommended that other changes be made,
please provide justification for not making changes.

The results of this process are reported in the departrent's annual assessment report and presented to the faculty annually.
Communication Integration Plan - Address competencies, implementation, and assessment: "Communication” is operationalized
as the ABET-mandated Student Outcome which requires that students attain an "sbility to communicate effectivaly”. This Is achieved
through the following Individual Course Learning Objectives: IE 201 (System Design I): Produce report ta document completion of design
project; IE 210 (Design and Analysis of Work Systems): Produce laboratory reports to summarize experimental results; IE 467 Systems
Design IF): Produce oral and written communications to document planning, progress and completion of design praject

In each semester, the department uses a closed-loop assessment process to evaluate and respond to the evaluation of the achievement of
these Course Learning Objectives. This process is documented in cur annual assessment plan is summarized hera:

1. The Instructor ensures that at least one work-product related to each Course Learning Objective (CLO) is given and scored, and
submitted for review in part 2, Scores are entered into a department-created form which creates a histogram of the scores cn that
work-product. The instructor completes responseas to the following prampts: "Comment on the student perfarmance as reflected in the
histogram or ennotated student work®, "Commeant on what warkad and what didn't”, and *Describe paotential changes for the future®. The
instructor also determines whether he/she believes the course achleved this CLO.
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CLEMSON

S PV ER 53T Curriculum and Course Change System - General Education Checklist

Major Name: Bigengineering

Specific General Education Requirements

Select from;Select from Restricted
Gen Ed List Gen Ed List
Specify restrictions - {Specify courses or cluster™
a.g. PHIL coursas only] of courses If appropriate

Requirement Speclfic Course(s) No Change

English Composition ENGL 103
Oral Communication* . | . X cluster
Academic & Professional Development X BloE 400
Mathematics . | . X MthSc 106
Natural Science with lab . . X CH 102
Math or Natural Sclence . . X MthSc 108

Arts & Humanities (Literature)

Arts B Humanities (Nop-Literature)

Social Sciencges

M

Cross-Culfural Awareness

Science and Tech. in Society X . .- "
*Departments may specify a cluster of courses to meet the Oral communication cempetency but must include a plan for implementation
and assessment in the following textbox: Effectlive oral communication is particularly critical for bicengineers that commenly serve as
interdisciplinary team leaders and must coordinate activities of team membears with diverse backgrounds, Effective oral communication is
also mandated by the ABET student outcome 3g (ability to communicate effectively). Training in aral communication begins in BioE 201
(Introduction to Blomedical Engineering) with the course learning objectives: -Prepare and produce oral and written communication
describing the physiclogy, pathology, and bioengineering solutions of a specific organ system and -Locate and summarize pepular and
peer-reviewed scientific literature, Training in literature searching (PubMed, Lexis Nexus) is provided. Students work in teams and deliver
oral reports at the end of the semester. Each student presents their individual component of the project, Is graded individualty by the
instructor according ta the departmental oral grading rubric approved by the faculty, which along with other comments is returned to the
students. In BioE 370 {Bioinstrumentation) oral communication continues with the course learning objective: Design, in a team-based
setting, an experiment to measure and analyze biclogical/physiological sample properties. Students prepare posters and present and
discuss them in @ public research forum and the end of the semester. In 8ioE 403 (Applied Bicengineering Design), oral comrmunication is
addressed through the course learning objective: Communicate the design of a blomedical engineering project. Students meet bi-weekly
throughout the semester with the instructor, corporate sponsor representatives, and twa externat faculty advisars to provide cral
presentations of their project progress. After each meeting, students receive feedback/critique forms from al) faculty members. Orai
communication is also addressed in BioE 448 (Tissue Engineering) through the course learning objective: Formulate a design strategy
targeted at the restoration or repfacement of a dysfunctional tissue or organ. Students are assessed according ta the departmental oral
grading rubric.

Assessment at the departmental level is coordinated with preparation of the ABET course notebooks and Outcomes Portfolio, Each course
notebaak contains student artifacts representative of high, Intermediate, and low performance on assignments fulfitiing the course
learning abjectives described abeve, Annually, the notebook is reviewed by another faculty member and a written critique of the notebook
prepared and presented to the faculty. In addition, summary statistics of student performance during oral presentations in BioE 201 and
BioE 448 are collected and a reprasentative exampie of student work are collected in the ABET Qutcomes Portfolio and reviewed by the
faculty during the ABET Spring Retreat. The summary statistics collected for the artifacts in Qutcomes Portfolio include criteria for the
percent of students with an acceptable score. Based on the assessment of the aral communication competency in BioE 448, If 80% of
students fail to achieve B0% or higher on this assessment, the department chair and Undergraduate Program committee will meet ta
formulate a plan to revise the curriculum to improve the students’ grasp of the oral communication competency. Additional assessment
measures include senior exit and alumni surveys.

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to Integrate learning experiences In each of the areas below.
Quantification in terms of credit hours is avoided in favor of the presumption that faculties will want to place a serious effort in each area
and distribute this effort to a significant degree throughaut their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment: Ethical judgment is central to
bicengineering as the davelopment, testing, and implementation of medical technologies involves human patients and requires analysis of
risk versus benefit, This topic is alsc mandated under the ABET Student Qutcome 3f {understanding of ethical and professicnal
respensiblility), Tralning in ethicail consideration and decision making is impiemented through the following course learning objectives: BioE
201 (Introducticn to Biomedical Engineering) Describe biomedical device testing and regulatory approval process; BioE 400 {Senior
Seminar) Recognize and discuss ethic issues in binengineering; BioE 401 (Bioenaineering Design Theory) Describe design principles as
related to bioengineering, Propose the designh a novel sclution to a bloengineering problem, and Recognize contemparary a2nd ethical
issues; and BioE 403 (Applied Btoengineering Design) Describe design principles as related to bioengineering and Recognize contemporary
and ethical issues. Central to alf 4 courses are gulding principles for the ethical use of animal models, enrollment of human subjects and
clinical trials, and professional responsibilities such as medical device reporting. The senior design sequence (BicE 401/403) incorporates
Design Failure Made Effects Analysis (DFMEA} and an essay of a current topic of ethical relevance, for example the recent Medical Device
Safety Act of 2009, In BioE 400, students are assigned case studias related to common ethical issues In the profession and lead discussions
based on team resolutions for each example. Students are also required to pass compliance training from CITI on the use of animal and
human subjects in biomedical research,

Assessment at the departmental level is coordinated with preparation of the ABET course notebooks and Dutcomes Portfolio, Each course
notebook contains student artifacts representative of high, intermediate, and low performance on assignments fulfiiling the course (earning
objectives described above, Annually, the notebook is reviewed by another faculty member and a written critique of the notebook prepared
and presented to the faculty. In addition, summary statistics of student performance on ethics-related assignments in Biok 201 and BioE
400 and a representative example of student work are collected In the ABET Qutcemes Portfolio and reviewed by the faculty during the
ABET 5pring Retreat, Based on the assessment of the ethical judgment competency in BloE 400, if 80% of students fail to achieve 80% or
higher on this assessment, the department chair and Undergraduate Program committee will meet to formulate a plan to revise the
curriculum to improve the students’ grasp of the ethical judgment compatency. Additional assessment measures include seniar exit and
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alumni surveys.
Communication Integration Plan - Address competencies, implementation, and assessment: Oral communication is addressed as
described above, Attainment of effective written communication s achieved through the following course learning cbjectives: BioE 201
{Introduction to Biomedical Engineering) Prepare and produce oral and written communication describing the physiology, pathology, and
bicengineering solutlons of a specific organ system and Locate and summarize popular and peer-reviewed scientific literature; BioE 320
{Biomechanics) Analyze and present both crally and in writing the mechanical behavior of tissues, human moticns, and performance of
implantable biomedical devices; BioE 401 {Bioengineering Design Thecry} and BioE 403 {Applied Bloengineering Design} Communlcate the
design of a biomedical engineering project and BioE 448 (Tissue Engineering) Formulate a design strategy targeted at the restoration or
replacement of a dysfunctional tissue or organ. Te achieve integration of oral/written communication many courses require paraliel
assignments whera the same content is delivered in both formats {for example BioE 201).

Assessment at the departmental level is coordinated with preparation of the ABET course notebooks and Outcomes Portfolio. Each course
notebook contains student artifacts representative of high, intermediate, and low performance on asstgnments fulfilling the course learning
objectives described above. Annually, the notebook is reviewed by another faculty member and a written critique of the notebook prepared
and presented to the faculty, In addition, summary statistics of student performance on a written assignment in BioE 201 and BinE 448
and a representative example of student work are collected In the ABET Qutcornes Portfolio and reviewed by the faculty during the ARET
Spring Retreat, Based on the assessment of the commualcation Integration competency in BIoE 448, If B0% aof students fail to achieve
B80% or higher on this assessment, the department chair and Undergraduate Program committee will meet to formulate a plan to revise
the curriculum o improve the students’ grasp of the communicaticn integration competency, Additional assessment measures inciude
senior exit and alumni surveys,

Criticat Thinking Integration Plan - Address competencies, implementation, and assessment: Critical thinking is taught
throughout the Bioengineering curriculum in accordance with the ABET Student Qutcomes 3b {design/conduct experiments,
analyze/interpret data); 3c (design a system, component, or process to meet desired needs), and 3e {identify, formulate, and solve
engineering prablems). In additicn, the ability to place critical thinking in a societal context is covered within the ABET student Qutcome
3h (broad education necessary te understand the impact of engineering soluticns in a globat and socletai context). Training in critical
thinking s achieved through the course learning objectives; BioE 370 {Bioinstrumentation) Develop the ability to acquire and analyze
physiological signals including images and Select and operate optimal instrument for solving biomedical problems, BioE 401
(Bicengineering Design Theory) Propose the design a novei solution to a bicengineering problem, BioE 403 (Applied Bioengineering
Design) Demonstrate the design of a navel solution to a bicengineering problem

Assessment at the departmental level is coordinated with preparation of the ABET course notebooks and Outcomes Portfolic. Each course
natebook contains student artifacts representative of high, intermediate, and low perfermance on assignments fulfiliing the course learning
objectives described above. Annually, the noteboak Is reviewed by another faculty member and a written critique of the notebaok prepared
and presanted to the faculty. In addition, summary statistics of student performance on critical thinking assignments in Biok 370, 401, and
403 and a representative example of student work are collected in the ABET Outcomes Portfolio and reviewed hy the faculty during the
ABET Spring Retreat, Based on the assessment of the critical thinking competency in BioE 403, If 80% of students fail to achieve 80% or
higher an this assessment, the department chair and Undergraduate Program committee will meet to formulate a plan to revise the
curriculum to Improve the studenis’ grasp of the critical thinking competency. Additicnal assessment measures include senior exit and
alumni surveys,
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CLEMSON |
EEOLY R AR 0 Curriculum and Course Change System - General Education Checldist
Major Name: Blosystems Engineering
Specific General Education Requirements

‘Setect fromiSelact from Restricted!
Gen Ed List Gen Ed List ‘
Specify restrictions - [Specify courses or cluster®
2.9, PHIL courses onty; of courses if appropriate

Requirement Specific Course(s) Mo Change

Engtish Compasltion N ENGL 103
Oral Communication* " " LR BEDLD 474, 475
Academic & Professional Development . X BE 4747475
Mathematics T o L X MTHSC 106
Natural Sclence with fab . - 3 MCH10L
Math or Natural Science - . X MTHSC 10
Arts & Humanities (Literature) X i
Arts & Humanities (Mon-Literature) X
Sodial Sciences ) X
Cross-Cultural Awareness X
Science and Tech. In Sociaty X

*Departmants may specify a cluster of courses te meet the Oral communication competency but must include a plan for implementation
and assessment in the following textbox:

Distributed Competencies e . et
The faculties of each degree program will decide the most appropriate ways to integrate learning expariences ir
Quantification in terms of credit hours is avoided In favor of the presumpticn that facutties wilh want to pt 3
and distribute this effort to a significant degree throughout their curricula. i
Ethical Judgement Integration Plan - Address competencies, implementation, and assessment: Ethics in engineering has leng
been regarded as an important aspect of the profession because uitimately, the outcomes from enginearing design of biological systems
and processes may affect the health and weli-being of humans and the enviroament, Aspects of gthicat judgment will be imptemented
within the BE curriculum. This curriculum provides matarial in suppert of the following ABET criteria: develop understanding of professionat
and ethical responsibility, and provide a broad education nacessary to understand the impact of engineering solutions in a global and
societal context, CES 102 will introduce students to ethical judgment related to general engineering and science matters. BE 210 and 212
will introduce athical judgment specific to the Blosystems Engineering discipline that involves hoth bicethics (lssues concerning
ecosystems, microorganisms, hazardous substances, etc.) and engineering ethics {judgment of statistical data and outliers, impact and
safety of engineering design on bicaystems, etc.) BE 415 discusses zthics related to instrumentation, data analysis, potential risks of
electrical systems, and impact of electrical systems in stosystems design choices. BE 435 and 464 discuss athical issues related to applied
biotechnology and ecosystems, respectively, The capstana dasign course, BE 474, discusses ethical issues specific to the impact of design of
biosystems to the environment, saciety, and respansibility in government or industry related jobs. Issues related to personal and
professional ethics will be integrated into: dassroom discussions, 1aboratories, technical presentations, technical papers, data collection and
analysis, and biosystems engineering design. Students will be required to judge existing engineering solutions, research, and deslgn from a
systemic perspective that takes into account the following: human health and safety, environmental Impacts, economic impacts, public
policy and government, social consequences, undesirable design consequences, and giobal impacts of tachnological change in the senior
courses. Assessment of these cutcomes are documentsd in the course syliabus/rubrics and meel the requirements as set by the ABET
assessment plan for outcome criterion 6) assessment of the ability Lo understand the nasd for professionat conduct and high ethical
standards.

h of the areas below.
ious effort in each area

Based on the Biosystems Engineering Assessment Plan, the general education competency of Ethical Judgment will be assessed within BE
Capstone course sequence (BE 474/475) wheraby at least 80% of the students can make a cogent written synopsis or oral presentation
regarding the ethical issues Involved In applying their solutions to the preblems presented as well as at feast 80% of the students respond
In an acceptable manner ethically when presented with other scenarios for sChving the proilem presented to them in the senior project.
Communication Integration Plan - Address cempetencies, implementation, and assessment: The full implementation of the
competendes wil vary for different students depending on the courses they select. Most courses on the 200 level assign part of the grade
far classroom reparts and many reguire and evaluate projects that are wrilten. Some 300 lavel courses also require and grade written
reports or other types of written presentatians such s fab reports. Wien written reports are required, class time Is spent discussing
writing techniques. Students are reguired to take two 400 level courses which are taught In seminar style with discussion and extenstve
student participation in written activities from resumes to progress repurts to final reports, Students will formatly study written
communication techniques and practice and be evaluated on these tectinigues in BE 210. The professor will teach techniques for effective
writing. Students will alsc study the particuiar techniques of writing used by engineers. Further instruction in written communication will
be provided in BE 474, particularly for the formal reports. After students have taken both 8E 210 and BE 474, they wiill have had
Instruction in written communication for lab reports and formal and informal reparts to their classes. Final assessment of written
communication competency wilt take place by written final reports in BE 475, Assessment of these outcomes are documented in the course
syHabus/rubrics and meet the requirements as set by the ABET assessmant plan for outcome criterion 7} ability to communicate
effectively. :

The Full imptementation of the competencies will vary for different students depending on the courses they select. Most courses on the 200
level assign a small part of the grade for classroom discussion and many require and evaluate projects that are presented orally. Some 300
level courses also require and grade oral repoits or cther types of oral prasentations, When oral raports are required, cass time is spent
discussing oral presentation technigues. Students are required to take two 400 fevel courses which are taught in seminar style with
discussion of and extensive student participation in oral activities from discussion to prograss reparts in the sroom, Students will
formally study oral communication technigues and practice and be

technigues for effective targe and small group discussion and cral presentaticn, Students will alse study the particuiar techniques of oral
prasentation used by engineers, Further instruction in oral communication wili e provided tn BE 474, particuiarty for the format
presentations. After students have taken both BE 210 and BE 474, they wili have had instruction in gral communication for seminar
discussions and formal and informal presentations (o their classes. Final assessment of aral communication competency will take place by
oral presentations in BE 475. Assessment of these ouicomes are documanted in the course syltabus/rubrics and meet the reguirements as

5
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set by the ABET assessment plan for cutcome criterlon 7} abllity to communicate effectively,

Based on the Biosystems Engineering Assessment Plan, the general education competency of Communication will be assessed within BE
Capstone course sequence (BE 474/475) whereby: 1) all groups produce written reports that are coherent and present the data in a
logical, convincing fashion, 2) at teast 0% of the students making the final oral presentation (assuming that each team membar has
responsibllity for a d{fferent aspect of the final presentation) score an average of "good" or "excellent” on the follawing: presentation,
planning, clarity, logical sequencing abillty to answer questions etc, and 3) at least 80% of the students making final oral presentations
score "excellent” or "good” by a majority of faculty and/or external experts an the following: togic, grammar, understandability, and
technical accuracy.

Critical Thinking Integration Plan - Address competencies, implementation, and assessment: Enginesring disciplings are based
on and strongly integrate reasoning, critical thinking and problem solving into their core currlcula. These are also strictly required for ABET
accreditation through the 11 stipulated outcomes and assessment measures. These assessment tools and process are in place and have
bezn utllized for several years. The Biosystems Engineering program courses require students to ink = th hrough knowledge of
mathematics, biological and chemical sciences, engineering, and through general education requirements. Emphasis on open-ended
problem sotving, and critical thinking is reguired of students through science and engineering coursas nnri many hands-on laboratory
experiences. Reasoning, critical thinking and protlem solving are implemented throuagh core courses in the BE curriculum. The senior
capstone design courses, BE 474 and 475, require teamwork to imptement reasocning, critical thinkmg, and prebiem selving by addressing
complex real-world blosystems-related problems. These probiems integrate technical knowledge of math, sciences, and engineering as well
as communication skiils to relay thelr design projects to departmental faculty and industry partners. CH 101, PHYS 122 and 221 focus
primarlly on problem solving and asseclated reasoning and critical thinking processes. Mathematical and experimental problem solving
modes are used. Math requirements address problem solving, associated reasoning, and critical thinking processes. EG 209 involves three
dimensional thinking skills and two and three dimensional representation of physical objects. Biosystems Engineering is composed of
courses based upon or have this competency Integrated into them, Student engineers cannot sssemble information and data, conceptualize
8 sclution and create the design of a physical component, system or process without deing reasoning, critical thinking and problem sotving.
Assessment necessary to determine whether the student has successfully completad these courses is synonymous to assessment of this
competency,

Based on the Biosystems Engineering Assessment Plan, the general education competency of Critical Thinking will be assessed within BE
Capstene course sequence (BE 474/475) whareby: 1) at least 80% of the students are able to identify and formutate the problem in a
logical manner so as to enable progress towards a solution and 2} at teast 80% of the students make substantial progress in solving the
problem presenLed to them (or} in makmg substantlat lmprovement&, in the perrormance cf the engineering process presented
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CLEMSON

UNTVYERSTTY Curriculum and Course Change System - General Education
Checklist

Major Name: Environmental Engineering
Specific General Education Requirements

sté?-st Select from No
Requirement Restricted Specific Course(s)
Gen Ed . Change
) Gen Ed List
List
Specify
restrictions - Specify courses or cluster*
e.g. PHIL courses of courses if appropriate
only
English Composition ENGI. 103
N X EE&S 201, EE&S 202, EE&S
* I t

Oral Communication 475, EE&S 485
Academic & Professional Development X CES 102, ii&ls 450, EE&S
Mathematics . - X MTHSC 106
Natural Science with lab . . X BIOL 103, BIOL 105
Math or Natural Science . .- X CH 102
Arts & Humanities X
(Literature)
Arts & Humanities (Non- X
Literature)
Soctal Sciences X
Cross-Cultural Awareness X
Sue_nce and Tech. in X HIST 124
Society

*Departments may specify a cluster of courses to meet the Oral communication competency but
must include a plan for implementation and assessment in the following textbox: The
Accreditation Board for Engineering and Technology (ABET) requirement 3(g) requires our
students to have "an ability to communicate effectively,” which includes oral communication
competency. The "Environmental Engineering Body of Knowledge" (EnvE BOK,
http://www.aaee.net/Website/EEBoK.htm), written by a task force of the American Academy of
Environmental Engineering, which is the lead ABET member society for environmental
environmental engineering, has proposed an appropriate levels of achievement for the
communications competency at the BS level in its Outcome 14, Effective Communications. We
have adopted these as the minimum level of competency for our graduates.

Our program consists of a cluster of course: EE&S 201, EE&S 202, EE&S 475, and EE&S 485,
These courses will have oral presentations by its students with critical evaluation by the
instructor and peer evaluation by the other students.

The oral competency assessment of student performance will be in the final oral presentation in
EE&S 475, Capstone Design Project. The evaluators will be faculty members and external
members selected from environmental engineering practioners and industry. The rubrics for
evaluation are based on the EnvE BOK levels of achievement.

The criteria for assessment is 80% of our students will perform at or above the leve! of

hﬁp://ucc.ciemson.edu/PChangeGenEdelist.aspx?hfformnum=3682 2740011
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performance given by the EnvE BOK and the rubric. If we do not achieve this level, the faculty
will reevaluate its curriculum.

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning
experiences in each of the areas below. Quantification in terms of credit hours is avoided in
favor of the presumption that faculties will want to place a serious effort in each area and
distribute this effort to a significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies, implementation, and
assessment: ABET requirement 3(f) requires "an understanding of professional and ethical
responsibility." The EnvE BOK Qutcome 13, Professional and Ethical Responsibilities, sets forth
the levels of achievement at the BS level. We have adopted these as the minimum level of
competency for our graduates.

Our program consists of a cluster of courses: EE&S 201, EE&S 202, EE&S 450, EE&S 475, and
EE&S 485 that will promote ethical judgement,

The assessment of student performance will be in EE&S 475, Capstone Design Project and in the
performance of our students taking the National Council of Examiners for Engineering and
Surveying (NCEES) Fundamentals of Engineering Examination (Ethics & Business Practices).

In EE&S 475, the students will demonstrate ethics and ethical decision making in the capstone
design report, their oral report, and in the decisions that they made in their design. The
evaluators will be faculty members and external members selected from environmental
engineering practioners and industry. The rubrics for evaluation are based on the EnvE BOK
levels of achievment.

The criteria for assessment is 80% of our students will perform at or above the level of
performance given by the EnvE BOK and the rubrics. If we do not achieve this level, the faculty
will reevaluate its curriculum.

In addition, the results from the Ethics and Business Practices section of the Fundamentais of
Engineering examination of our students taking the wili be used to assess their ethical
judgement.

Communication Integration Plan - Address competencies, implementation, and
assessment: ABET requirement 3(g) requires our students to have "an ability to communicate
effectively.” The EnvE BOK has proposed an appropriate level of achievement for the
communications competency at the BS level in its Outcome 14, Effective Communications, We
have adopted these as the minimum leve| of competency for our graduates. Since oral
communications was covered in the oral competency plan above, this will focus on written
communications,

Our program consists of a ciuster of courses: EE&S 201, EE&S 202, EE&S 475, and EE&S 485. In
addition, we have graded writing assignments in EE&S 430 and EE&S 484,

The assessment of student performance will be in final report for EE&S 475, Capstone Design
Project. The rubrics for evaluation are based on the EnvE BOK levels of achievement.

The criteria for assessment is 80% of our students will perform at or above the level of
performance given by the ENv BOK and the rubrics. If we do not achieve this level, the faculty
will reevaluate its curriculum.

Critical Thinking Integration Plan - Address competencies, implementation, and
assessment: ABET requires critical thinking in a rumber of its criteria including 3(c) that
requires "an ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability” and 3(h) that requires "the broad education necessary to
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understand the impact of engineering solutions in a global, economic, environmental, and
socletal context.” The EnvE BOK has a number of students outcomes addressing these. For 3(c),
those specifically dealing with critical think are Outcome 7, Creative Design, and Outcome 8,

Sustainability. They have proposed levels of achievement at the BS level. We have based our
rubrics on these levels.

We rely on both General Education courses in literature, the humanities, and the social sciences,
and the science and engineering courses in our curriculum to develop these thinking skills.

The assessment of student performance will be in final report, oral presentation, and answers to
questions, for EE&S 475, Capstone Design Project. The evaluators will be faculty members and
external members selected from environmental engineering practioners and industry. The
rubrics for evaluation are based on the EnvE BOK levels of achievement.

The criteria for assessment is 80% of our students wili perform at or above the level of

performance given by the EnvE BOK and our rubrics. If we do not achieve this level, the faculty
will reevaiuate its curriculum.
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UriveERStHTY Currictlum and Course Change System - General
Education Checklist

Major Name: Geology (BS)
Specific General Education Requirements

Requirement Gen Ed GRestrictGEd Specific Course(s) Change
List en Ed List
Specify Specify courses or
restrictions - cluster*
e.g. PHIL of courses if
courses only appropriate
English Composition ENGL 103

Oral Communication* 292/;(955/*53%2/492
Academic & Professional Development X GEOL 391/392/492
Mathematics . . X MTHSC 106
Natural Science with lab . .. X GEOL 101/103
Math or Natural Science .. . X GEOL 102
Arts & Humanities X
(Literature)
Arts & Humanities (Non-
Literature)
Social Sciences
Cross-Cultural
Awareness
Science and Tech. in
Society X GEOL 300

*Departments may specify a cluster of courses to meet the Oral communication
competency but must include a plan for implementation and assessment in the
following textbox: Oral communication competencies are woven throughout the
Geology Major, primarily through the required series of Creative Inquiry courses
(GEOL 291, 292, 391, 392, 491, 492). In several of these courses, students
receive instruction in making effective oral presentations and are given
opportunities to demonstrate competence in giving both group and individual
oral presentations. All oral reports are graded by faculty using rubrics adapted
from online forms posted by Georgia Tech University and the Pomperaug
Regional School District of Middlebury, CT. Group oral presentations are
emphasized in GEOL 292 and GEOL 391, while individual oral presentations are
assigned in GEOL 252 and GEOL 392. GEOL 492 focuses almost exclusively on
oral communication skills and requires students to prepare and give a 20-
minute professional presentation at the annual Clemson Hydrogeology
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Symposium. Also required are a poster presentation at the annual “Eoctsldnl 2™
Creative Inquiry” poster symposium, a ten-minute radio interview, and a ten-
minute interview with a newspaper reporter.

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to
integrate learning experiences in each of the areas below. Quantification in

terms of credit hours is avoided in favor of the presumption that faculties will
want to place a serious effort in each area and distribute this effort to a

significant degree throughout their curricula.

Ethical Judgement Integration Plan - Address competencies,
implementation, and assessment: Ethical judgment competencies are
addressed in the Geology curriculum primarily through the required series of
Creative Inquiry courses (GEOL 291, 292, 391, 392, 491, 492). In GEOL 291 the
issue of bias in conducting research is introduced in the assigned reading “The
Nature of Science and the Scientific Method” by Christine McClelland. Lectures in
GEOL 391 cover professional ethics and practices in the geosciences, including
the Code of Ethics for professional geologists and case studies involving ethics,
plus assigned reading of the National Academy of Science booklet "On Being a
Scientist: Responsible Conduct in Research”. Students in GEOL 391 are reguired
to write two class reflections on ethical issues. In GEOL 491 and GEOL 492,
issues of plagiarism are addressed and research reports are graded partially on
the degree of adherence to professional ethical standards as expected in the
geosciences. Ethical judgment and reasoning will be assessed from students’
written class reflections in GEOL 391 and written reports in GEOL 491/492 using
the grading scale given in the class syllabi. If 75% are not scored A (excellent)
or B (good) an improvement mechanism will be triggered; assessment results
will be used by instructors to improve the Creative Inquiry courses,
Communication Integration Plan - Address competencies,
implementation, and assessment: Scientific writing and technical
communications competencies are woven throughout the Geology Major,
primarily through the required series of Creative Inquiry courses (GEOL 291,
292, 391, 392, 491, 492). GEOL 291 requires each student to prepare a written
literature review and GEOL 292 introduces the digital electronic portfolio as a
required mechanism for reporting data and for writing reflections on class topics,
assigned readings, and the monthly progress being made on the student’s
research project. Written entries to the digital electronic portfolios are graded
using a rubric adapted from the book “Electronic Portfolios: A Guide to
Professional Development and Assessment” by Marilyn Heath (Linworth, 2004).
In GEOL 391, students write reflections on class presentations about various
geoscience careers and on ethical case studies. In GEOL 392, students write a
complete project proposal which is graded according to guidelines published by
the US Department of Energy. The primary emphasis of GEOL 491 is technical
writing; students turn in ten written homework assignments in addition to a ten-
page written progress report (in a format suitable for publication). For GEOL
492, students must turn in a complete written research report, suitable for
publication. The progress and final reports are graded according to peer review

http://uce.clemson.edu/PChangeGenEdCklist.aspx?hfformnum=3868 4/14/2011
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standards typically used by geoscience technical journals,

If 75% are not graded A (excellent) or B (good) an improvement mechanism will
be triggered; assessment results will be used by instructors to improve the
Creative Inguiry courses. }

Critical Thinking Integration Plan - Address competencies,
implementation, and assessment: Critical thinking competencies are woven
throughout the Geology Major, primarily through the required series of Creative
Inquiry courses (GEOL 291, 292, 391, 392, 491, 492). In GEOL 291, students
are assigned to read articles such as “The Nature of Science and the Scientific
Method” by Christine McLeliand (published by Geological Society of America)
and class discussions build on those themaes. In GEOL 292, a major topic is the
“Method of Multiple Working Hypotheses.” In GEOL 391, students discuss the
NAS booklet “"On Being a Scientist.” In GEOL 392, the focus in on planning an
ariginal research proposal that has a reasonable research design and can be
accomplished in the allotted time frame within the allotted budget. In GEOL 491
and GEOL 492, students are responsible for self-directing, self-monitoring, and
self-correcting their progress in implementing their research project. But in each
of these courses, students practice their critical thinking skills most often during
actual research project work, with assistance as needed from their faculty
research mentor. Students must keep a professionally formatted research
notebook and must anticipate issues associated with carrying out their research
successfully, and devise strategies for dealing with unexpected problems and/or
opportunities that may arise. Faculty project mentors grade the research
notebooks in accordance with professionally accepted standards for such work.
If 75% are not graded A (excellent) or B {good) an improvement mechanism will
be triggered; assessment results will be used by Instructors to improve the
Creative Inquiry courses.
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¢+ Qurriculum and Course Change System - General Education Checklist
Major Name: Civil Engineering
Specific General Education Requirements
Select from|Select from Restricted
Gen Ed List Gen Ed List
Specify restrictions - {Specify courses or cluster*
2.g. PHIL courses onlyi of courses if appropriate

Requirement Specific Course(s) No Change

English Compaositiorn ENGL 103
Oral Communication® . .. X CE L351 and CE 459
Academic & Professional Development X CE 331, CE 353, CE 459
Mathematics M . X MTHSC 106
Natural Science with lab . “ X CH 101
Math or Natural Science .. . X MTHSC 108

Arts & Humanities (Literature)
Arts & Humanities (Non-Literature)
Soclal Sciences

Cross-Cultural Awareness

Science and Tech. in Soclety - -
*Departments may specify a cluster of courses to meet the Oral communication competency but must include a plan for Implementation and
assessmerit in the following textbox: In CE 3511, the students are required to make aral presentations o their semester project. The aral
communication skills of the students cormnprise 40% of the semester project grads. CE 459 (Capstane Deslgn) is a class which requires a
comprehensive understanding of all forms of communication. As stidents work together in small teams they must communicate their design
tdeas and progress in the form of technical memos, project reports, technical sketches and drawings, and design plans. As a culminating
experience they are raguired to orally present and defend thefr designs to nat onfy their peers but also a jury of professianals. Competency in
oral communication is consldered achieved If at least 75 percent of all respondents to annual exit interviews, alumni surveys and employer
surveys believe our students are effective oral communicators. Additionally, the capstone design jury of professionals is asked to rate the
effectiveness of each oral presentation of the final design.

Distributed Competencies

The faculties of each degree program will decide the most appropriate ways to integrate learning experiences in each of the areas below,
Quantification in terms of credit hours is avaided in favor of the presumption that faculties will want to pface & serious effort in each area and
distribute this effort ta a significant degree throughout their curricula,

Ethical Judgement Integration Plan - Address competencies, implementation, and assessment: Competency: Having a program
accredited by the Accreditation Board of Engineering and Technology {ABET) the Civil Engineering program at Clemson University explicitly
answers the need for developing ethical judgment in students. The specific program outcarnes, as autlined by ABET, which are related to this
need are to develop an "understanding of professional and ethical responsibllity” and to develop a “recognition of the need for, and an ability
to engage in life-long learning.”

Implementation: The curriculum is designed to implement the topic of ethics in a clear and notable fashion. CE 33t {Canstruction Engineating
& Management) incfudes course discussions dealing with ethical behavior in engineering practice including the American Soclety of Civil
Engineers’ (ASCE's} code of ethics. The professional seminar {CE 353} has a licensed professional engineer give a guest lecture on ethics in
the profession. The capstone design {CE 459) class devotes several class perlods {4 - 5 hours} to the explicit treatment of professional ethics.
Both the National Society of Professional Englneers (NSPE) and the ASCE have a code of ethics which is used for the foundation of a number of
in-class activittes which include the reading and discussion of five case studies, role-playing and a quiz. Groups are expected to provide ethical
judgments in each case and propose possible ethical alternatives. Special emphasis is placed on the fact that a strictly legal respanse will not
necessarlly guarantee an ethical response.

Assessment: Exam and quiz questions specific te ethics and professional practice are monitored in all relevant classes. The percentage of
students who get these questions correct is monitored. An indicatar of an adeqguate competency level Is If students average 75 percent or
more coerrect answers to these questions, Further assessment is conducted In the form of annual student exit interviews, alumni surveys and
employer surveys, An acceptance threshold of 75 percent of respondents belleving an understanding of ethical respensibility has been
abtained has been established for this competency. Finally, student performance on the Fundamentals of Engineering (FE) exam for questions
falling in the category of "Ethics and Business Aspects” is moanitorad, Satisfactory performance Is defined as the Civil Engineering Department's
average on these guestions being at or above the National average.

Communication Integration Plan - Address competencies, implementation, and assessment: Communication Integration Plan —
Address competericies, Implementation, and assessment:

Competency: This competency is fully captured in the ABET pragram outcome which requires that a student has the “ability to communicate
effectively.” This communication effectiveness should be achieved in both written (textual, graphical and mathematical) and aral media.
Implementation: ENGL 103 (Composition I) and ENGL 314 (Technical Writing) are explicit writing courses developed to teach students show
how to carmnmunicate their ideas clearly in textual form, They are given writing assignments requiring the communication of technical
information including but not limitad to research findings, resumes and mernos, EG 210 (Introduction to Engineering Graphics) and CE 255
{Geomatics) are classes which fester communication in graphical form. Students are instructed in and complete many assignments dealing
with the graphical conveyance of technical Information, and the productian of design plans and descriptive maps. CE 206L (Structural
Mechanics Lab), CE 321L (Gestechnical Engineering Lab), CE 341L (Fluid Mechanics Lab) and CE 351L (Construction Materials Lab) are all
technical labs which require the students to generate Jab reports which clearly communicate purpose, setup, acguisition and interpretation of
data. Each of these labs requires some of the reports to be created Individually and some to be written in small groups. Guidance for the
generation of lab reports is given at the beginning of each semester. In CE 351L the students are required to make oral presentations on their
semester project. The oral communication skills of the students comprise 40% of the semester project grade. CE 459 (Capstone Design) is a
class which requires a comprehensive understanding of all forms of communication. As students work together in small teams they must
communicate thelr design ideas and progress in the form of technical memos, praject repots, technical sketches and drawings, and design
plans. As a culminating experience they are required to orally present and defend thelr designs to not onlfy thelr peers but also a jury of
professionals.

Assessment: Assessment of written commiunication is established through graded writing assignments in both English and Lab based courses.
A consistent lab report grading rubric is established for all lab asslstants to use. Furthermore, each semester, two group Iab reports are
selected for a quallty check by external reviewers, Competency In textual communication is conslderad achieved if 75 percent of all students’
work is rated satisfactory or better and if at least 75 percent of all respondents to annual exit interviews, alumni surveys and emplayer SUrveys
believe our students are effective communicators in writing.
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Orat carmmunication is also assessed through the same series of interviews and surveys. The 75 percent threshold is alse used for this
assessment of effectiveness, Additionzlly, the capstone design jury of professionals is asked to rate the effectiveness of each oraf presentation
of the final design. An acceptable level of peformance is if 75 percent or more of the students are rated as zatisfactory or sbove,

Critical Thinking Integration Plan - Address competencies, implementation, and assessment: Competency: Critical thinking is
essential for any engineering student and is directly accounted for in the ABET required program outcomes which state that a student must
have the “ability to design and canduct experiments, analyze and interpret data” and also has the “ability to identify, formulate and salve
engineering problem.” While other ABET prugram outcomes also facilitate the development of critical thinking these two outcomes and their
assoclated implementation capture well the facus which the Clvil Engineering Department gives to this competency.

Implementation: Implementation |s achieved in the following required courses: CE 2061 {Structurat Mechanics Lab), CE 3211 {Geotechnical
Engineering Lab), CE 341L {Fluid Mechanics Lab) and CE 351L {Construction Materials Lab), whcih are all labs that require students to
generate experimental data, analyze It and provide an interpretation thereof. The process of coensidering data In a eritical manner is facilitated
through feedback in graded reports and repetition. The very nature of ExSt 301 (Introduction to Statistics) heips students to develop not anly
the habit but also the tools necessary to critically evaluate data. They receive assignments which require them to examine various forms of
data and make meaningful inferences there from.

Every technical reguirement course taught in the Civit Engineering curricuium has specific focus on identifying, formulating and solving
engineering problems. The very nature of engineering requires this level of critical thinking. Helping students to break a problem down into
manageable and distinct steps and to critically evaluate a problem are some of the basic tenets of these ¢ourses. Homewark assigrnments,
in-class demonstrations, class projects and cases studies are given to develop this fevel of thinking and are typical of these technical courses.
Assessrment: Assessment of critical thinking is performed primarily through graduating student exit interviews, alumni surveys and ermployer
surveys. Questions are designed to address the ability to analyze and interpret data and alse the formulation and solution of engineering
problems. If 75 percent of the Department’s constituents ldentify our students as satlsfactary in these areas, then this competency is
considered satisfied. Additianally, the Capstone Design class (CE 459) uses the jury of professionals to evaluate the overall competency of
Civil Engineering graduates.
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