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I.
Executive Summary

The Department of Chemical Engineering at Ohio University is revising its assessment procedures and formalizing the connection between departmental mission, departmental goals, curriculum objectives, and course objectives.  Substantial progress has been made, particularly in course-based assessment and its incorporation into the course/evaluation/modification and curriculum/evaluation/modification feedback loops.  Other major changes include the formation of a departmental Board of Visitors, and curriculum changes to give students more flexibility in defining the breadth and depth of their education.  Departmental goals remain unchanged and are generally being met.  Our students continue to rate instruction within their major positively, to be generally satisfied with their own education, to demonstrate technical competency, and to be gainfully employed after graduation.

II.
Assessment Tools and Procedures (00/01)


A.
Direct Assessment of Learning



1.
Course-based assessment in foundation courses

Our 100, 200, and 300 level courses provide the foundation for chemical engineering practice.  Associated with each course is a table of desired outcomes, the learning activities designed to achieve them, and the assessment tools to evaluate the resulting quality of student learning.  (An example for ChE 201 – Energy Balances is in Appendix I.)  Assessment in the foundation courses focuses on tracking student mastery of subject-specific technical skills and concepts (e.g., the ability to determine the conversion in a chemical reactor).  Faculty develop their own rubrics for this purpose.  Some rubrics are used both to grade student work and assess student progress towards course objectives.  In other cases, the faculty member grades the student work (e.g. problem solution), then notes performance on specific objectives on a separate assessment rubric.  (An example from ChE 201 – Energy Balances is in Appendix II.) Rubrics are also being used within individual foundation courses to assess student development in curriculum-wide objectives such as oral and written technical communication skills.  The faculty as a whole review the course-based assessment and recommended changes for each course; this review for the 00-01 academic year is scheduled to begin September 27, 2001.



2.
Course-based assessment in capstone courses

Our 400 level “capstone” courses (Design, Unit Operations Laboratory) approximate chemical engineering practice.  Teams of students use skills developed in the foundation courses to analyze, design and evaluate industrial processes, and then communicate their solutions.  As with the foundation courses, each capstone course has a table of desired outcomes, learning activities and assessment tools.  Some assessment in the capstone courses is geared towards determining student mastery of newly-introduced material (e.g., the ability to account for depreciation in the cost of a project).  However, the focus is on the ability of students to synthesize and apply skills and concepts introduced in the foundation courses.  Course-based assessment in the capstone courses thus measures the success of the curriculum as a whole.  The faculty as a whole review the course-based assessment and recommended changes for each course; this review for the 00-01 academic year is scheduled to begin September 27, 2001.



3.
Fundamentals of Engineering (FE) exam

The number of our students taking the FE exam is too small to have statistical significance, but serves as anecdotal information.  



4.
Senior Assessment Test

The Senior Assessment Test consists of three quizzes to be worked individually in class as part of the Design course.  Each quiz focuses on a subset of technical skills and concepts introduced in the foundation courses.  These provide some assessment of individual student learning in the total curriculum, as much of the assessment in the capstone courses is based on team performance.

B.
Student Self-Assessment of Learning

1. Ohio University Survey of Alumni (Institutional Research)

Information about OU BS graduates about 5 years after graduation.  The latest results are for 1993 graduates.

2. Ohio University Career & Further Education Study (Institutional Research), including supplemental departmental questions

Information about Ohio University graduates (undergraduate and graduate) about 1 year after graduation.  The latest results are for 1999 graduates.

3. EBI Engineering Exit Study

A survey about student satisfaction with their learning experience, administered to seniors by faculty and results compiled by Educational Benchmarking, Springfield, MO.  RCENT participated in 99/00 and 00/01.  The response rate for chemical engineering each year exceeded 90 %, though the response rate for RCENT was 28 % and 34 % for 99/00 and 00/01, respectively.  This survey provides some of the information previously sought in our own senior survey.

4. Teaching evaluations

End-of-term teaching evaluations are administered by faculty for each course and results compiled by the college.
5. Senior survey in capstone courses

Students were surveyed in unit operations laboratory about their preparation in the foundation courses.  


C.
External Evaluation of Learning


1.
Board of Visitors feedback

Our advisory board reports on their perception of the effectiveness of our undergraduate and graduate programs.  The 12 members of the board were selected to provide viewpoints from alumni and non-alumni, industry and academia, recent graduates and those with long workplace experience.

III.
Quality of Student Learning (00/01)


A.
Direct Assessment of Learning


1.
Course-based assessment in foundation courses

As noted in section II.A.1, the formal review of course-based assessment for 00/01 had not yet started when this report was prepared.  A preliminary review suggests the majority of students demonstrate competence with most of the desired technical skills and fundamental concepts within individual courses.  (An example of a completed table of learning outcomes and assessment results for ChE 305/306 - Thermodynamics is shown in Appendix III.)  



2.
Course-based assessment in capstone courses

As noted in section II.A.2, the formal review of course-based assessment for 00/01 had not yet started when this report was prepared.  A preliminary review suggests that the majority of students demonstrate competence with technical skills introduced in the capstone courses.  Also, students are generally able to execute an approach to solution development that is based on a foundation course once it is identified.  However, when a problem is not readily identifiable with a particular course, they often struggle to identify an approach to solution themselves.  It should be noted that we are asking for a high level of thinking in these courses.  Students who are consistently able to identify and execute solution strategies in a variety of new situations are surely ready for graduation; they should not be expected to achieve this at the start of the senior year.  Our assessment suggests that they are developing this ability during the senior year, as we intend.  Apart from their technical skills, we find that our seniors generally demonstrate good skills in written communication and excellent skills in oral communication. 



3.
Fundamentals of Engineering (FE) exam

Three currently-enrolled Ohio University chemical engineering students took the FE exam in April 2001, representing 12 % of the senior class.  All of them passed, compared with 93% in Ohio, and 86 % nationwide.  Since 1997, an average of 20 % of Ohio University chemical engineering seniors have taken the exam, achieving a 97 % pass rate, compared with 91 % in Ohio and 88 % nationwide.



4.
“Senior Assessment Test” 

Results on each quiz varied widely from student-to-student and from concept-to-concept tested.  These quizzes test specific technical skills, which makes it difficult to generalize and summarize overall student learning.  Performance ranged from excellent (100 % of the class correctly identified an appropriate ideal model for the analysis of a chemical reactor) to borderline (50 % of the class was able to calculate the rate of heat transfer from the reactor, given the heat transfer coefficient and temperature driving force) to poor (only 5 % of the class, when asked the rate at which heat was liberated by the reaction, stated that it was the same as the rate at which heat was transferred from the reactor).


B.
Student Self-Assessment of Learning

1. Ohio University Survey of Alumni (Institutional Research)

The response rate for the chemical engineering classes of 1992 and 1993 is 70 %.  95% of our 1992 and 1993 graduates are employed full-time, 84 % in business and industry, 11 % with the government, and 5 % self-employed.  95% felt their major courses were helpful in the acquisition of job-related skills and knowledge.  Only 5 % identified skill or educational qualifications as their greatest problem in seeking employment; this may well be same 5 % currently unemployed.  100 % rated the following competencies as essential:  the ability to think analytically, apply their major, acquire new skills and understanding, evaluate and choose between alternatives, formulate creative ideas and solutions, work in a team setting, and use the computer.  They rated OU’s effectiveness in developing these as better than 80 % in all cases, and better than 90 % in most.  95 and 90 % of respondents, respectively, also rated the ability to write well and communicate orally as essential.  OU was rated as 86 % and 81 % effective in developing these competencies.  19 % of respondents completed advanced degrees.  100 % were satisfied with the quality of instruction at OU, 80 % extremely so.  The only area of extreme dissatisfaction was in career planning and placement services:  70 % dissatisfied.  Dissatisfaction with career services is expressed by students and alumni in a variety of surveys, and needs to be dealt with by that university office.  More complete results are in Appendix IV.

2. Ohio University Career & Further Education Study (Institutional Research), including supplemental departmental questions

Response rate for 1999 chemical engineering graduates was 41 %, compared to 49 % for the college and 55 % for the university.  91 % are employed or pursuing advanced degrees.  100 % express satisfaction with their major courses, however, none claim to be extremely satisfied.  Over the past 6 years, typically 10 – 20 % have been extremely satisfied.  The number who believe OU prepared them extremely well for their career goals has held steady since 1993 at about 10 %.  

Regarding department-specific questions, 100 % of 1999 graduates are confident in their abilities to acquire new skills on their own, work on a team, and work independently.  They felt that OU professors in general provided good support outside the classroom, but rated chemical engineering professors particularly highly.  When asked to rate the foundation courses as preparation for the capstone courses, at least 80 % of graduates rated most of them sufficient.  80 % felt well-prepared in senior courses for their careers as chemical engineers.  More complete results are in Appendix V.

3. EBI Engineering Exit Study

Details of the EBI engineering exit study may be viewed by contacting the chemical engineering department; the tables and graphs therein may not be reproduced without permission.  Results from 2000 and 2001 are similar in that seniors were most satisfied with the computing resources available to them, and least satisfied with career services and job placement.  Their rankings of satisfaction in other categories, such as team activities, their design experience and the breadth of the curriculum, varied between the two years.  While the 99/00 chemical engineering seniors were in general more satisfied than their peers at other schools, the 00/01 seniors generally expressed about the same level of satisfaction as their peers at other schools.  Compared with other schools, 00/01 were most dissatisfied with career services and job placement, with team and extra-curricular activities, and with breadth of the curriculum.  

With so little longitudinal data, it is difficult to know how much of this effect is a difference in “class mood” and how much is due to changes in the curriculum and assessment process.  For example, 00/01 seniors were aware that younger students would enjoy a revised curriculum with fewer required courses and more choice among technical electives, which may have led to their dissatisfaction with the current breadth of the curriculum.  They expressed low satisfaction with team activities, and also gave poor ratings of one another’s teamwork and academic ability.  In contrast, 99/00 students rated one another highly and were generally satisfied with team activities.  It is interesting that the faculty also anecdotally rate the 00/01 class lower in teamwork and academic ability.  With our new course-based assessment procedures, we should be able to track such traits more quantitatively.

Seniors in 00/01 gave high ratings to the quality of teaching in engineering courses (relative to non-engineering courses), to the quality of feedback (other than grades) received from faculty on their major coursework, to the amount of work relative to the amount they learned, to the degree to which their engineering education enhanced their communication skills, to the degree to which senior design related to previous coursework.  Their negative ratings were mostly for career and job placement, and for the quality of teaching in math and science courses.

4.
Teaching Evaluations
Average teaching evaluation scores for the department are similar to college averages.

5.
Senior survey in capstone courses

Students generally felt prepared by prior coursework.  The only significant gap was in statistics, a weakness also noted by the course-based assessment in Unit Operations Laboratory.  


C.
External Evaluation of Learning



1.
Board of Visitors feedback

We invited our newly-formed Board of Visitors to comment on our educational objectives and their perception of student learning at Ohio University.  During their spring campus visit, Board members were unanimous in praising the educational experience at Ohio University.  Members who were also alumni felt well-prepared for their careers in most respects.  The Board felt that with their experience in quality management processes, they could best assist the department by helping us develop and refine our assessment process, so that our apparent success would be demonstrable.  They recommended we begin by developing a mission statement (discussed in Section VI.A.). Next, they will undertake to review our curriculum objectives, in light of our mission and the Accreditation Board for Engineering and Technology’s (ABET) Engineering Criteria 2000 (EC 2000).  

IV.
Changes to Procedures 


A.
Direct Assessment of Learning


1.
Course-based assessment in foundation courses

Formalized course-based assessment, with review by the entire faculty, is a new element of our assessment process, and represents substantial progress towards our goal of successful accreditation under the new procedure adopted by ABET.  Student outcomes are evaluated for learning activities using rubrics that define excellent, acceptable, and unacceptable performance related to each of the course objectives.  Refining these assessment instruments will be an ongoing process.  Individual faculty have recommended changes to their courses; formal full-faculty review of the assessment results and recommended changes is scheduled to begin September 27, 2001.  

In our report for academic year 97/98, we noted that we were using course grades as an assessment tool.  As explained in that report, the course grade is an effective method to ensure that students develop sufficient competence before advancing in our highly integrated program.  However, it is a broad metric that is insufficient to evaluate which objectives are not being met by the students or to suggest improvements that will enhance student learning.  The current process provides the more specific information required to complete the course/evaluation/modification feedback loop.

2. Course-based assessment in capstone courses

As noted in section IV.A.1, formalized course-based assessment with review by the entire faculty is a new and significant step forward for us, and our review for 00/01 was not complete at the time this report was prepared.  Preliminary review of 00/01 results suggests that our ongoing and gradual shift to more broadly-defined problem-based learning activities in the foundation courses is a positive move.  Students clearly need as much practice as possible to develop their ability to define a problem, outline a solution, and select appropriate tools to execute it.

A substantial shift in our approach to assessing our curriculum as a whole occurred when we realized that our capstone courses, which were already structured to simulate engineering practice, could also serve as a vehicle to assess our students’ preparedness to succeed in engineering practice.  Within these courses, we can assess technical proficiency as well as attributes such as teamwork ability, communication skills, and success at project management that are not addressed by the technically-focused senior assessment tests.  Course-based assessment in the capstone courses has become essential to the curriculum/evaluation/modification feedback loop.


B.  Student Self-Assessment of Learning

No changes to report. 


C.
External Evaluation of Learning



1.
Board of Visitors 

Our Board of Visitors was formed during the 00/01 academic year.  They meet annually on campus in the spring, and via phone and e-mail at other times during the year.  

2. Survey of employers

The survey of employers was discontinued by our department, as the response rate was so low that the results had no significance.  We have been advised by many employers that they are not permitted by their legal departments to provide reviews of their employees, even when the individual employees are not identified in the review.

V.
Changes to Curriculum


A.  Curriculum structure

Several changes to the curriculum were made and included in the 2001-2002 catalog.  Students currently in the program have the option of remaining on the curriculum defined in their catalog of entry, of course.  The total number of credit hours required has been reduced, resulting in more opportunities for students to take courses outside their major.  The required credit hours have also been restructured, to give students more opportunity to select among several acceptable courses to meet their major requirements.  This will allow students to develop specialization areas if they choose.  A senior-level seminar to emphasize the broader impacts and responsibilities of the engineering profession has been added.  

B.  Individual courses

Courses are generally moving to include more project-based learning that requires skills introduced within the course to be integrated with those introduced in previous courses.  Details of changes will be available after the review scheduled to begin September 27, 2001.

VI.
Changes in Goals or Objectives

A.
Mission Statement

With the advice of our Board of Visitors, we have developed the following mission statement, which we believe is consistent with the missions of the Russ College of Engineering and Technology and Ohio University.

The mission of the Ohio University Department of Chemical Engineering is to provide an excellent undergraduate and graduate educational environment that emphasizes learning and prepares graduates take their place in society and their chosen profession.  The mission is also to engage in research and service activities to support the educational mission and to meet the needs of the engineering profession and society.

B.
Table of Objectives vs. Courses

The goals of our department remain:

1)
Students will compare favorably in their knowledge and skills of chemical engineering with students completing similar programs nationally.

2)
Graduates will be able to analyze industrial chemical engineering problems and synthesize possible solutions based on their educational background.

3)
Graduates will be able to use the baccalaureate background as a springboard to further professional and career development.

We have made progress in defining curriculum objectives that support these goals, and identifying chemical engineering courses in which students should progress towards these objectives.  A matrix of the curriculum objectives and the courses that address them is shown in Appendix VI.  The student learning outcomes for each course map into these curriculum objectives.  (See Appendix I).  
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