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The Development of the Proceduresfor Our ABET Visit in M echanical
Engineering

Don Dekker, David Purdy, Phil Cornwell, Christine Buckley
Rose-Hulman Institute of Technology

The Mechanical Engineering Department at Rose-Hulman Institute of Technology was visited
By ABET the last two days of October 2000. A description of the steps that led to our ABET
visit will be described in the paper. The paper has the following areas that describe the different
parts of the ABET accreditation process that was developed at Rose-Hulman.
1 Establish Goals and Objectives
2 Annually Measure the "Coverage" of the Objectives (A Matrix)
3 Formally Document Subjective Impressions and Ideas for Improvement
(Every-Course-Every-Y ear)
4 Measure the "Coverage' of the Objectivesin Greater Detail Every 3 Years
(3 Year Matrix)
5 Alumni Survey

Over the last several years, a plan was devel oped by the members of the department to provide a
framework for continuous improvement of our curriculum. The first step was the articulation of
departmental goals. Thiswas a key factor in the rest of the process. Overall there are three
forms that faculty must fill out, an ongoing alumni survey, information from the Fundamentals of
Engineering Exam, and placement information. A flow chart showing the departmental
curriculum review processis shown in Figure 1. Since the main goal of the faculty at Rose-
Hulman isto teach classes well, notice that thisis capitalized at the center of the flow chart.

Departmental Goals

During the 1993-94 academic year we began to define goals for the M.E. graduates. We worked
on these goals for about two years before we were satisfied with them. These departmental goals
preceded ABET’s "athrough k" goals. However, thereisalot of overlap in that al of the"a
through k" items areincluded in our goals. The six major headings of the Rose-Hulman M .E.
Goals are: (1) Use Problem Solving in an Effective Manner, (2) Design Effectively, (3) Continue
to Learn and Educate Themselves, (4) Communicate Effectively, (5) Work Responsibly, and (6)
Work Effectively. There are objectives under each of these divisions. A complete listing of the
M.E. Goals and objectives are shown in Appendix A.
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Figure 1. Mechanical Engineering Curriculum Review Process
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Final ABET Tools

During the 1999-00 year, three different tools were developed by the subcommittee. These tools
arean"A Matrix", an "Every Course Every Year" continuous improvement form, and a"Three
Year Matrix". These are discussed below.

"A Matrix" Form

The A Matrix allows an instructor to determine the percentage of course topics that address each
of the objectives. For each academic quarter the total coverage across all courses can be
summed to get the overall picture. It was decided to use the detailed ME Goals instead of the
ABET "athru k". The"A Matrix" is shown in Appendix B and lists "course topics and student
activities'. Theinstructor enters a zero or aonein the appropriate box. For example, if a course
has arequired oral presentation then the instructor would put a one in the box under "Oral
Communication Skills'. Thisform is completed for required courses. Then, thisinformation
can be summed to show how all of the required courses "cover" the M.E. Goals. This
"coverage”" can be shown by the quarter and year as well as for the entire curriculum. The value
on the vertical axisisnormalized because all courses and instructors have different numbers of
"Course Topics, Student Activities, and Special Requirements’ from the "A-Matrix". Each
course is normalized by dividing the totals by the number of "topics & activities'. The valuesfor
courses are then added and thistotal is divided by the number of courses to give a maximum
value of one. Since the maximum is determined thisway it is completely arbitrary. The
maximum could be ten or "one" for each quarter, making the normalized value for the entire
school year three. An example of this coverage is shown in Figure 3.
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Figure 3. Normalized Coverage for 1999-2000 as shown by Matrix A
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"Every Course Every Year" Form

The "Every Course Every Year" form requires that each instructor record, at the beginning of
each term the book used, syllabus, topics covered, and generally the boiler plate for the course.
This way we can track what textbooks were used and when they were changed. The major
addition to thisis that the instructor makes a record of continuous improvement in the course.
To this end the "Every Course Every Year" form requires that each instructor record, at the end
of the quarter, what was good about the course, what wasn't so good and what should be tried the
next time that course istaught. This provides aformal way to record and archive what has been
tried and tested. Thisinformation should be especially helpful when someone new teaches the
class. Also thisform documents what we all do. We gather information from our experiencein
class, from the student evaluations, from homework results and test results, and from subjective
"feelings" we have about the class throughout the quarter. Thisinformation isall summarized in
five to ten sentences on this form. An example of the "Every Course Every Year" form is shown
in Appendix C.

"Three Y ear Matrix" Form

The"Three Year Matrix" is a much more detailed listing of the ME Goals, and is only completed
every three years. Because the "Three Year Matrix" is so much more detailed it is useful for
improving teaching as well as giving an indication of coverage. It gives many ideas for waysto
include writing in technical courses. Thisform is shown in Appendix D. If, later, our
experience shows that the "Three Y ear Matrix" and the"A Matrix" indicate smilar coverage, the
"Three Y ear Matrix" will probably be dropped. An example of the results from the "Three Y ear
Matrix" information is shown in Figure 4
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Figure 4. Coverage as shown by the "Three Y ear Matrix" for 1999-2000
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In addition to this presentation, it is perhaps more useful to look at the coverage based only on
the six goals. As areminder these six goals are: (1) Use Problem Solving in an Effective Manner,
(2) Design Effectively, (3) Continue to Learn and Educate Themselves, (4) Communicate
Effectively, (5) Work Responsibly, and (6) Work Effectively. Thisisshown in Figure 5.

OFall
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1 2 3 4 5 6

Major M.E. Goal Number

Figure 5. Coverage as shown by the "Three Y ear Matrix" for Fall and
Winter 1999-2000, for the Six Major Categories.

Alumni Survey

The alumni survey was developed within the department during the 1998-99 school year and
consisted of sending it to six different classes but with different questions. For example, each
class would be asked detailed questions about one of the six mgjor M.E. Goals, and then just a
general question about the other goals. Examples of the survey form are shown in Appendix E.
The survey was designed to be short, so that it would not take a lot of time to fill out, but the
respondents then spent a lot of time writing comments! That was one really surprising result.
The alumni were asked to rank (from 1 to 5, with 5 being most important) the current importance
of an item for their job and then rank how well their degree prepared them. These results are
summarized in Figure 6. Itisalittle hard to interpret since zero differenceis good! That is, they
were prepared just exactly as well as they needed to be on thejob. The results of the survey
show that we hit "problem solving" right on the head. The categories "Design Effectively" and
"Continue to Learn and Educate Themselves' were very close. However, it isclear that the
alumni fed that it isimportant to communicate effectively and they didn't feel they were as well
prepared as they could have been. Thisis shown by the "-0.82" number on the "Mean
Difference” table in the "Average" column

G'266'9 abed



Current Importance
1989 | 1992 | 1994 | 1996 | 1997 | 1998 | Average

Problem 4.19 4.48 4.36 4,53 417 | 4.17* 4.32
Solving.

Design 3.38 3.80 391 4.00 3.84* | 3.32 3.72
Effectively. (n=25) (n=22) | (n=129)
Continue to 4.19 411 4.50 3.98* 439 | 457 4.29
learn &

educate

themselves.

Communicate | 4.81 4.81 4.23* | 490 465 | 474 4.69
effectively.

Work 4.50 408 | 4.45 457 443 | 443 4.39
Responsibly.

Work 433 | 474 4.76 4.71 457 | 452 4.33
Effectively. (n=26)

RHIT Developed
1989 | 1992 | 1994 | 1996 | 1997 | 1998 | Average

Problem 4.06 4.48 4.32 4.67 430 | 4.24* 4.36
Solving.

Design 4.00 3.96 4.18 386 | 3.83* 3.77 3.93
Effectively. (n=26) (n=22)
Continue to 4.00 3.93 4.23 3.73* 4.43 4.26 4.10
learn & (n=15)

educate

themselves.

Communicate | 3.56 3.93 3.52* 3.86 4.17 4.04 3.89
effectively.

Work 4.00 3.81* 3.95 414 417 4.35 4,07
Responsibly. | (n=15)

Work 3.45* 4.04 4.14 4.33 443 443 417
Effectively. (n=26)

M ean Difference

1989 1992 1994 1996 1997 | 1998 Average

Problem -13 0 -.04 14 13 .07* .03
Solving.
Design .62 16 27 -14 | -0 45 21
Effectively.
Continueto -.19 -.18 -.27 -.25* .04 -31 -.19
learn &
educate
themselves.
Communicate | -1.25 -.88 -71* -1.04 -48 -.70 -.82
effectively.
Work -.50 -27* -.50 -43 -.26 -.08 -33
Responsibly.
Work -.88* -.70 -.62 -.38 -14 | -09 -45
Effectively.

* Average of Detailed Questions

Figure 6. Results of the Alumni Survey indicating the Current Importance of the Six

Major M.E. Goals, How well RHIT Developed these M.E. Goals and the
Mean Difference between the Current Importance and the RHIT
Developed Goals
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Conclusions:

It isimportant for a department to agree on goals for both themselves and their students. Once
thisisdone, it is possible to develop a plan which will provide a positive framework for
continuous improvement. With good planning, it should be possible to do thiswithout burdening
the faculty with a tremendous amount of additional work. In addition, the faculty can
concentrate on their teaching and not have to become experts in assessment techniques. The
Rose-Hulman ME plan is both sustainable and does not take alot of extrafaculty time. The A-
Matrix basically follows from the course syllabus. The Every-Y ear-Every-Course form provides
arecord and documents good things that were tried and worked and things that didn’t work in the
classroom. The 3-Year Form is a more extensive version of the A Matrix that enables faculty to

think more in depth about the topics and student activities that are occuring inside and outside
the classroom.
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Appendix A: M. E. Departmental Goals

RHIT ME Curriculum Goals

Curriculum ( literally to run) is a complex process, not afixed, isolated state. In ageneral
sense an individual’s curriculum begins at birth and ends at the death of the intellect. Restricted
to academic life as we know it, curriculum means a movement or running through a sequence
or, better yet, amatrix of learning experiences. Students run through the Mechanical
Engineering curriculum. To the extent that the Mechanical Engineering faculty manage this
"passing through", we expect to produce graduates who can be effective engineers.

Thisfirst section below presents the goals which guide the ME curriculum.  The second
section shows how the goals sit in the context of ABET criteria.

ME GOALS

ME graduates should be able to solve problems and design effective systems,
I.e.,, graduates must:

1. USE PROBLEM SOLVING PROCESSESIN AN ITERATIVE MANNER

1.1 Inspect & define problems, i.e., formulate a problem, no matter how vaguely
posed, in aformat that allows an appropriate solution to be found. Thisimpliesthe ability to:

Identify and formulate the goals, objectives and constraints for the solution and to deal
with ambiguity in the possible multiplicity of right answers;

Understand that the definition and solution of complex problems are iterative tasks.
Although the problem must be defined at the beginning, thisis precisely the time when the
problem isleast clearly understood and a satisfactory problem definition is difficult. The problem
definition and the solution will progress together;

Realize that an appropriate answer must accurately incorporate the client’s needs and
desires as well as those of the employee’s organization.

1.2 Identify and under stand basic principles and fundamental concepts

Identify the basic principles and concepts which are involved in the solution of a
problem. Relatively few basic principles and concepts areinvolved. These include, but are not
limited to:

o Conservation (mass, momentum, energy, charge, etc.)
o Accumulation
o Rate-of-Change
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o Dimensional Homogeneity
o Material Properties

Most principles and concepts considered "basic” in specific applications are derived from those
above, or are definitions.

1.3 Can build appropriate models

All solutions are based on models, that is, on simplifications of reality. The engineer
must be able to identify and abstract the important features of the problem and construct
workable models by making appropriate simplifications, approximations and assumptions.

1.4 Can choose appropriate tools
Select and apply the best tools to effect an appropriate solution, e.g.:

Analysis (mathematical, closed form, empirical or semi-empirical, etc.)
Synthesis (design and/or assemble ideas)

Computation (may be computer-based)

Estimation

Experimentation

Simulation

Information retrieval (e.g., literature search)

Back-of-an-envelop calculations

1.5 Evaluate the solutions and inter pret results

The solution to a problem is not complete until the results of the analysis are interpreted
or evaluated with respect to the original goals, constraints, and assumptions.

What does the answer mean?

Isit dimensionally correct?

Does the order of magnitude make sense?

Isit relevant to the original problem as defined?

Isit practical?

Can it be implemented?

Is the problem solved to the satisfaction of the customer?
Is additional work necessary?

2. DESIGN EFFECTIVELY

Design challenges are usually ill-defined and have many potential solutions but no solution that
isclearly the "best." The designer must create a product or process that satisfies a"need" that is
not fully defined. The phases of design, which are visited iteratively, include
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Identify the need

Understand the problem

Develop specifications

Generate potential solutions

Prepare preliminary designs

Select the "most likely to succeed” configuration
Detail the design

Document the work

Throughout the design process the designer must consider many other important factors

which include:

Assembly
Testing
Production
Manufacturing
Distribution
Maintenance
Disposal

Applicable standards
Ergonomics
Recyclability
Life-cycleissues

The Department of Mechanical Engineering emphasi zes the skills and abilities required for all

stages of the design process and provides opportunities for the student to practice these skills and
develop these abilities.

The designer must also be creative to develop an original solution. The Department cultivates
an environment in which students are free to take risks and possibly fail during the development
of creative ideas.

3. CONTINUE TO LEARN AND EDUCATE THEMSELVES

Students must appreciate that not only do they need to know current technology, they

must learn new technologies and become familiar with related disciplines. They must have basic
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learning skills which will allow them to learn from traditional written learning media as well as
to learn to use new computer programs and yet to be developed media. The student must know
where to go for sources of information such as the traditional sources like the library and
colleagues, as well as the non-traditional: e.g. CD-ROM and computer searches.

The curriculum provides the basic fundamentals and practice at mastering new materials.
The graduate must, however, develop and maintain motivation to learn new materials based on a
continual and honest evaluation of individual deficiencies.

4, COMMUNICATE EFFECTIVELY

There are many aspects to effective communication. The visua "engineering languages'
include graphs, sketches, engineering drawings and posters. Communication, as commonly
understood, makes use of both the spoken and written language. Oral communication ranges
from one-on-one conversations between individuals, through many-to-many conversations
among team members, to one-to-many lectures to large groups. Oral communication requires a
significant investment of listening just as written communication requires an investment in
reading. Our students should learn to listen and read empathetically, openly, creatively and
critically. Writing includes designing many different type of documents, e.g., memos, |etters,
progress reports, proposals, formal reports, and technical reports.

In addition students should begin to appreciate that the medium is as important as the
message. The non-technical aspects of communications, such as politics, aesthetics, style, and
technique should be recognized.

5. WORK RESPONSIBLY

5.1 Responsibility in engineering practice

Graduates must be prepared to practice engineering responsibly, i.e., make decisions
based on personal and professional codes of ethics with the understanding that they are

accountable for the outcomes of these decisions. Graduates must be sensitive to local and global
issuesin order to act ethically in their particular society and for humanity in general.
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5.2 Responsibility to become a good role model

The curriculum should provide opportunities for students to be role models while they are
at Rose-Hulman. This can be accomplished, for example, through courses like "Vertical
Integrated Design” where students of all classes work together.

5.3 Practicein responsible decision making

Responsible decision making comes about by seeing the "big picture”, collecting
information necessary to make an objective and careful decision, not hiding or obscuring

information to make the outcome movein a desired direction, being objective, and not letting
selfish personal consideration sway decisions.

Responsible decision making means weighing the decision with care, taking an
appropriate amount of time on the decisions.

Finally it means being willing to accept the consequences of the decision.

6. WORK EFFECTIVELY

Graduates should be able to work effectively in five areas.

6.1 Management

Management includes working as an effective team member as well as working
effectively asan individual. It also includes utilizing resources and understanding constraints.

6.2 Concentration/focus

The concentration/focus includes sticking to priorities, recognizing the "Law of
Diminishing Returns’, knowing the objective and moving toward it.

6.3 Process

Process includes establishing priorities, using the right tool for the right job, dividing
large problems into smaller ones, and learning during the process, especially from failures.

6.4 Interpersonal skills
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Interpersonal skills include working in teams, accepting compromise, considering
societal constraints and considering physiological constraints. Other interpersonal skills
include risk taking, helpful criticism, objectivity, activelistening, giving the benefit of the
doubt, support and recognizing the interests and achievements of others'.

6.5 Personal skills

Personal skills include time management and stress management.

1see Katzenbach, J. R. and D. K. Smith, The Wisdom of Teams
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Course Topics, Student Activities, and Special Requirements
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6.3 Process: Establishing priorities, using the right tool for the right job

6.4 Interpersonal Skills: Working in teams, accepting compromise, active listening

6.5 Personal Skills such time management and stress management

1.1 Inspect & Define Problems z 3 % =

1.2 Identify & Understand Basic Principles and Fundamental Concepts % § :O‘?

1.3 Build Appropriate Models |§ § §

1.4 Choose Appropriate Tools 5 3 @

1.5 Experiment §

1.6 Evaluate Solutions & Interpret Results

2.1 |dentify the Need g N

2.2 Understand the problem g

2.3 Develop Specifications %

2.4 Generate Potential Solutions s

2.5 Prepare Preliminary Designs =
; 2.6 Select the "most likely to succeed" configuration
%- 2.7 Detail the Design o)
g 2.8 Document the work %

3.0 Continue to Learn and Educate Themselves W é
§ 4.1 Present visually using drawings, graphs, and sketches g % g & §
g 4.2 Oral Presentations, Listening, Small Group Communications5 i = 3 =3
|3 4.3 Writing memos, letters, reports, proposals, and technical reports < Q
8*_ 5.1 Responsibilty in Engineering Practice E ﬁ 5 1 E
— [5.2 Responsibility to Become a Good Role Model § > E
g 5.3 Practice in Responsible Decision Making ’ I~
% 6.1 Management: working effectively both as an individual and as a team member % g 2
g 6.2 Concentration/Focus: sticking to priorities u% >
i‘ I<

JXURN-V, g Xipueddy
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Appendix C: Every Course-Every Y ear Form

ME 201 Thermodynamics |

1999-2001 Catalog Data: (4R-0L-4C) Coversfirst law of thermodynamics, second law
of thermodynamics, concept of entropy, simple process analysis, properties of pure
substances, equations of state, and state diagrams. Stresses use of property tables and
charts and application of the first and the second laws to open and closed systems
undergoing changes.

Textbook:  Wark, Kenneth and Richards, Donald, (1999). Ther modynamics. 6"
Edition. McGraw-Hill: New Y ork.

Referencee None.
Pr of essor : L. W. Sanders

Goals: Tointroduce:

First law of thermodynamics
Second law of thermodynamics
Work and heat transfer
Concept of entropy

Properties of pure substances
Equations of state

Objectives. To provide the background and basic skills for:
e Useof property tables and charts
e Application of first and second laws to open and closed systems
e Problem analysis and solving

Prerequisites
By Topic: None.

Course Topics:

e First law of thermodynamics
Properties of substances
Ideal gas
Control-volume energy analysis
Second law and entropy

Computer Use: No.

L aboratory Projects: No.
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Please check the departmental goalsthat this course covers.
(For more detail, refer to ME Goalswhich arelisted at thetop of " A" Matrix):

__ X_11Inspect & DefineProbs X 2.4 Generate Solns 51
Engineering Pract
__X__1.2Basic Prin & Concepts 2.5 Prelim Designs 5.2 Role
Model

1.3 Build Approp Models 2.6 Select "best" Des 5.3 Decision
Making

1.4 Choose Approp Tool 2.7 Detail the Design 6.1 Effective
Indiv & Team

1.5 Experiment 2.8 Document Work 6.2
Concentration/Focus
__X__1.6Evauate & Interpret 3.0 Continueto Learn 6.3 Establish
Priorities
_ X__ 2.1 |dentify Needs 4.1 Present Visually 6.4
Interpersonal Skills
__X__ 2.2 Understand Prob 4.2 Oral Presentations 6.5 Personal Skills

2.3 Develop Specs 4.3 Written Present

Instructional Itemsarein italics. These arefor information only, and you do not have
to fill anything in this part of the form.

We Change Our Courses by information learned by grading, adding new subject matter,
Feedback from Industry & Alumni, Student Evaluations, departmental discussions, and
other ways. Based on these inputs, you may decide to make some changes in the course.
Thisis a type of continuous improvement and should be documented. Please indicate
modifications you plan to make and the reasons why. (i.e. | plan to give more/less
homework because the students indicated that they wanted more on the commentsin the
course evaluations.)

End of this Fall quarter 1999-2000
Complete a week or two after the end of the quarter to prepare for the next time the
course istaught. These can be completed by hand if it is easier for you.
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Evaluation of the cour se:
What was good? Everything was good — pace, presentation, tests, and grading.

What wasn’t so good? Availability outside of class due to teaching course at Crane and
need for cardiac rehab.

Next Timel/We Plan to M odify the Cour se by Changing/Trying (fiveto ten
sentences)

| don’t believe anything needs to be changed. | will try to be more available next time.

Befor e teaching the cour se again: (Before Fall quarter 2000-2001)

Review what you wrote after completing the cour sethe previoustime.
(COMMENTS?)

| would teach the course the same way. The thing the students did not like, my
availability, is beyond my control. | have other courses to teach and other duties at Rose-
Hulman.

At the end of fall quarter, 2000-2001, complete after the end of the quarter.
How Did the Modifications Work?

Evaluation of the course:
What was good?

What wasn’t so good?
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Next Timel/We Plan to M odify the Cour se by Changing/Trying---- (five to ten
sentences)

Continueto use this format of recording what we currently do to improve our courses
every time the course is taught
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Appendix D: ThreeYear Matrix

1

Course Number: Course Name; Reviewer:

(Scale: O=rarely/never, 1=sometimes, 2 =always/frequently)

Use Problem Solving Processes

11

Inspect and Define Problems

Students are faced with poorly defined, vague problem statements

Nat all the information required to solve a problemiis in the problem statement

Students face problems where too much informeation is given

Students encounter problems that are given entirely in words with no variables, equations or figures

Students must identify constraints in a problem

Students are required to list assumptions in all problems

Students are required to rewwite the problem statement in their own words

Identify and Understand Basic Principles and Fundamental Concepts

Students are required to explicitly state what principle they are applying prior to witing down an eguation

Students are asked to explain a concept in their own words

At the end of the course studerts are required to list the basic principles and fundamental concepts learned in the dlass

Students are reguired to apply basic principles or fundamental concepts "out of context”

(In Bloons taxonomy this is the "Application’” level of leaming)

Students salve problens requiring the use of more than one principle or fundamental concept

(In Bloonts taxonomy this is the "Analysis” level of learning).

Build Appropriate Models

Sudents develop a mathermatical representation of a physical system

Students understand that many physical systerms can be modeled with mathematical equations having the same form

Students have used a simulation program, such as "Working Model", to represent a physical system

Students have constructed a physical model of an analytical solution

Students should be able to form block diagrarms to represent complex systens

Choose Appropriate Tools

For this discussion "todls" include the following: analysis (mathemetical, clased form, empirical or semi enpiracal, etc., synthesis,

design &lor assenble ideas), computation (may be conputer based), estimation, experimentation, simulation, information retreival.

Students are required to use a variety of "tools" to effect an appropriate solution

Different "tools" are discussed in the dass

Students are not told what “todl" to use

Students are taught howto choose a "todl"

Students are required to use analysis to solve problems

Studentts are required to use conmputation to solve a problem

Students are reguired to use estimation to solve a problem

Students are required to use simulation to solve a problem

Students are reguired to explain the limitation of a "tod"

Students are reguired to use information retrieval to salve a problem

Experiment

Students are required to use experimentation to solve a problem

Studertts are required to design an experiment

Evaluate and/or Assess the solutions (interpret results)

Students are diven problemthat have no "right* answer

Students are asked to explain what an answer means (such as its implications)

Students must make a choice between a collection of acceptable solutions and defend their choice;

based on goals, abjectives, and constraints of a prablem

Students are required to put dimensions on all answers (and are pendlized if they do not)

Student are required to briefly discuss their answers

Students are asked to answer guestions such as "does it make sense? and if it does nat, to explain why"

Students are asked to evaluate if their sdution to a problemis practical

Students are asked to evaluate the ethical nature of their solutions

Studentts are asked to evaluate if their solution to a problem is reasonable

Students are asked to evaluate if their solution to a problemis adequiate or is more work necessary

Students are asked to evaluate if their solution is economically feasible

Students are asked to evaluate how their solution impacts other systens
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3 Qoxinueto Leam and FEoucate Thensdves

31 Knowhat toleam

* | Sudants arerequired tosdve prddens far which they have addfidency of knonedoe and are repired to

ardiadetreddicency anthar oan

* | Suobrts are esked toidertify whet they resd tokrowto sove aprddem

* | Sudarts areintrodoed to (not necessatily taudt i) thelatest tsdrdogyinadsoidine

* | Mataid thet wastobeleamadinprerentisite coursesis nat retaudt bt is equedted to be rdleamed by

tresibat anhisaheroan

* | Asatenet d eqoeddios o the aaurseexds

(list o Sdlls ardkonledie thet the s oerts soud rave framite prerenisite)

*

Apetest isgven(asafatigwvith respect toknonecbpard skills floned by a

witterord test of thet kronectp and ills)

32 KnowhHbowito Leam - ar Howto Use Avallable Resources

* | Sudatsaetat besiclearimsklls

* |Siokris arerenyiredtoreedthelok

* | Suats'Bid! (summaize, review a dered) anatide a saiesd attides

* | Sudns aiticAly reviewatides, soitvare, bodks, resartations acoodig topedfied ariteria

* | Suthrts are hdd aooountabe for matarid presartedlintte bodk but never nenticedindass

33 KnowWhereto op for Sources of Infometion

* | Suthts aetagt hovtolocaeinfanation

* | Subats anpdaeass o liary exdadses induding Bodeen seardes on(DROM usedf s intalibrary loen

agneingindees (aine a hadayy)

* | Suthrts are renuiredto locate infamration fransouroes aher thenthe tedoock for acourse

* | Suhts aerenuired tousetrelibray

* | Surts are renuired to use aommerad sourees, induding Thones Regster, nanufadurarsinfo

adcadas dredt vartd conmuniicatin

* | Suoarts aerenpired 1) touseinfomationfromprdiessiand soddies, and2)

torevewinfom@ionavalddetrachpdessiad adethsast acanizatias

34 Knowthat they nust continuetoleam

* | Suris aetddabaut treinportace d aontin el learing

* | Suoats aetddwhytheyma artin etoleam

* | Suthrts are recuiredto edainwhy they must aortinetoleam

* | Atreadd acousesichts aeanae d tgpics thet ware nat dsaussadindass (they ae anare d their defidendies)

* |Sudais aegvengeenatdpgeds thet Smiate prgeds they woud ave efter grad Hian
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4

Gonmmunicate Bfedtively

41

Resat Misudly

*

Subisaereiredionaegads

*

Subts aereqliredtonae sedes

*

Subrisaetagt the pooer vayiogathciia

*

Sudrtsaetagt detdingsdlls

Sutarts areregiredtopod e aginesring danings

Siorisaetagt hovtod eirsginydanms

*

SLoets arereqLiredto presart infandicnina poster sessian

42

Gonmmunicae Qdly

*

Siuoets aetagt thead comunicationdlls o tapic adlining

*

Siortsaetagt thead comunicionsdls o LS VLS

Siorisaetadt thead comuricationskills o develapmvisels

Eachsiuart isreqliredtodve anirdvid Al adl presartation

*

SLoets aereqLiredto neke goupad pesataias

*

SLoats aetagt tooomunicate withteemnarbas

*

Sutris ad presantatias aretaped andthe SLoarts are redLiredto aitically reviewtheir parfamance

Trefdlonngareeandes d ad comurication
(deeendeadekmaknet toaestta sudatsaeregiredtodintecrse)

Smaizetre reedya previas ledireinarenine

Edanthe sduiond apddema tet eargeinaea wonintes

Qher eardesaesoanbdon

Bdanataictoaedhe pasm

Fond ledure anatedicd tadctoatedricd adee (withagpedfied tinelin)

Fond ledurenatedicd tadctoanortedicd audenoe (with agpedfied tinelini)

Resat apgod

Dferdapostionadly

AQLEaAE apostion

Pogress repat toasupanisa

Edenporaeas repats

Qilindedanapddemsdutionfa reviewby peas

Inenievaasarer/diet toidatifythe agiave/diet vwats

Taepatinanokineniewssirtenens a inavienss)

Qd pear review
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5

Wirk Resporsibly

51

Devdap anereness of levdls of responsibility inendinesring pradtice

*

Sudatsaetagt dot ghics

*

Suoatsaegventre ook d dhicsfar ejneas

*

Suats met corsc tre ehical, eniramentd, ddod cosicaaias o thar dutias

*

Suarts are hddtoaninimumsancard of eqatiseinapatiodar sugjedt

Suats aerentiredto aatinueto resunit anassigent uil it is sisfadary

57

Resporsibiility to beconeagood rdenmodd

*

Sioats arereqLiredto beardenood for dher suoents

Siudats aetadt theinpatance of bengopod rdenocHs.

Qoootunities are provided for suchrtstoberde nodds

Subtsgwerevievsessias

\aticd Integated Desionvhere siuoanis of dll dasseswark toogther

SLdasgve pesatdiastothar pearsansume adiviies a aher interestim adivities

Raticeinresponsidededsion meking

uoats aehdd acoourtadefar dedsiasthey neke

Deedines are shidly erfarosd and niss aeresLitsinasevare parelty

Work Efectively

Manegarent

Sudats aetadt howvtobe andfediveteamnentia

Sioets aetaugt wh it neanstolbeaopod nanecer

Sudatsaetagt the nainresponshiliies o banganerece

Al sigentsaregventhe resoarsidlity o barpateamlesdsr

Gonoartration Foous

Subhts aetadt tre'lansd diminshing returs”!

Sidarts arereqiredto kesp track of howthey soert their tine far sae spedified paiiad

Sudets aereqLiredto nekealist o ther piaies

Suhts ae edudsd framsare edracuriadar adivities if tharr GPAIs bdowacatainlevd

Rooess

Suats aretaht howtoestadish piaities

Subts aeraniredtoedadishalis of piaities eechwesk

Suoats are gventhe gaoortinity toleem framtiheir migtakes and toinprove thair parfomance

Far eande, suobrts aoddbegvensavard iterdtios cnapspe a apgedt

Interparsond Sills

Tearwak

Rasod Slls

Sutris aetaght ine naecenat sills

Sudatsaetagt sress marecpret slls
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4.3 Gonmunicate in Witing

* | Sudarts are taught the witten communication skill of arganization

* [ Siderts are taught the witten commurication skills of “summary' and ' foos!

* | Sidents are taught the wittien communication skills of pundiuation and granmar

* | Suarts are taught about stanchrd fomets (e.gL business letters, departnent repart stancard)

* | Sudarts are graced an granrar, pundiuetion, and the Uity of the wniting

* | Eachstiudarnt is required to pradtice witten cammunication

* | Sudarts are recuired to neke group presertaion

Thefdloning are suggestiors for witing assignrents
(Dease daoe adnedk nark next tothe anes thet studeris are recLired todoin the course)

* | Smmaizethe readingar previas ledureinane ar two paragrads

* | Bdainthe sduion o aprddemar text exenplein ane ar tvwo peragaps

* | Smmaize atdeghone conversationar ather aral communicationin one pece

* |Witeasinde peoe business lefter

* |\Witeaprdedt spedficaioninone ar o peces

* |Witeanennin sugpat of asopestion

* | \Wite amen presanting besic infamration

* | Wite anen suopesting and evaluating posside sdutions

* |Witeanardlysis of conpeting prodlts/systensirethoos

* | Smaizeatedmica atide

* | Repart onan aooaded prdfessiad rooedurd/oodu

* | Rrepare ananatated bidiooradhy anatgac

* | Doanassigment desaiptioniwite-up

* [Wite anexaringion guestion

* | Desaribe sae "standard goerdting procedlres ' far the novice

* | Destibe apralemsalution

* | Desaribe asdution nrethoddooy used to save aprddem

* |\Witeapaper far suamissontoapudication

* |Wite aletter tothe editar presenting sone tedicd fedt

* | Repare anagerdafor anesting

* |Witeup ninutes far aneding

* | Prepare enabdtradt inresponsetoa el for pepars'!

* [Wite aparfanance evalugtion o acowaker or adenpoyee

* [Witeaprdfessiad develaarent gan

* |\Witeaprooress repart for asupeiar

* | Editfreviewrefereg/analyzelamdate somecne dsefs wiittenwark

* |Wite atedicd repart

4.4 Reed and Listen Qpenly and Qitically

* | Suderts are taught edtive listering skills

* | Sudarnts are tested onthar listening sills

* | Sudents aretaught howtoreed ajounrd artide, textodk, etc.

45 Appreciate that the mediumis as inportant as the messace

* | Sudents aretaught about the inpartance of conmunication

* | Sudarts are held to the hich standards of prdfessiandl communication

* | Sudarts are severdly perdlized far poar witing skl

* | Suderts are given exanpes of good conmunication (such as avell witten lab book)
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Appendix E: Alumni Survey Form

Rose-Hulman Survey of 1998 Mechanical Engineering Graduates

1. Have you received an additional degree(s) since you graduated from RHIT? Yes No

If yes, in what field(s)?

2. Do you have supervisory responsibilities? Yes No
If yes, how many people do you supervise?

3. How many different job titles have you had since graduation?

4. How many different companies have you worked for since graduation?

Thefollowing list of attributesisfrom the M echanical
Engineering Department goals.

For each attribute, please use the scale provided and check the box
toindicate:
A. how important theattributeisto your current position
B. how well your Rose-Hulman education contributed to your
development of the attribute.

Written commentsto items 5-14 may be made under item 17 below.

A.
How important isthis
attribute in your

B.
How well was thi
attribute devel ope

current position? a RHIT?
1=Unimportant 1=Not well
2=Somewhat 2=Barely
3=Moderately 3=Moderately
4=Important 4=Wdll
5=Very important 5=Very well

1 /2 3 4 5

1 2 3 4 5

5. Formulate a problem, no matter how vaguely posed, in aformat that
alows an appropriate solution to be found

6. Identify the basic principles and concepts which are involved in the
solution of aproblem

7. ldentify and abstract the important features of the problem and
construct workable models by making appropriate approximations

8. Select and apply the best tools to effect an appropriate solution

9. Evaluate the solutions and interpret results

10. Design effectively

11. Continue to learn and educate themselves

12. Communicate effectively

13. Work responsibly. That is, make ethical decisions and be
accountable for the outcomes of these decisions

14.Work effectively. Thisincludes: teamwork, planning, setting
priorities, and considering societal and global constraints

15. What suggestions do you have that would improve your Rose-Hulman education?

16. What aspects of your Rose-Hulman education were the most meaningful to you?

17. Please provide written comments to items #5-14 below (use the back, if necessary).
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