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The accreditation self-study looms on the horizon, and your department needs to provide
supporting evidence that it is achieving its goals. A large part of the effort required to
accomplish this task is to show that the department is properly assessing its performance related
to the objectives generated by the department goals. The Engineering Technology Department
of the College of Engineering at Texas Tech University faced the completion of this
accreditation requirement last year and set out to develop an approach that would provide
ongoing assessment of the department goal-based objectives and supply more than adequate
resources for the completion of any accreditation requirement associated with verifying that
those objectives were met.

The Beginning Stages

Several years ago, the engineering technology faculty reviewed with its Industrial
Advisory Board (IAB) the performance measuresit had in place and the new TAC/ABET
requirements. While the criteria still retained the specificity and credit hour requirements, the
new requirements also stated that programs must demonstrate achievement towards goals
through various methods such as outcomes assessments, graduate career performance and
employer feedback. Programs were also required to demonstrate continuous improvement. Given
that we expected TAC/ABET to move toward the same criteriaas EAC/ABET (acompletely
outcomes assessment based approach), we decided that we needed to do a better job of
specifying our goals and objectives and of measuring our performance against those objectives.
Accordingly, a Quality Management Workshop for faculty and |AB members was organi zed.
The workshop was facilitated by Manny Torres and Mack Thorn from the Texas Department of
Transportation. After working as a group to identify our goals and objectives, the group (faculty
and IAB members) was divided into teams to work on generating detail s such as expected
outcomes, implementation strategy, assessment methods, and performance criteria. Asaresult
of that initial effort, six department goals were identified and adopted by the department faculty
(Figure 1). The goals were then addressed by goal-based objectives to reflect the intentions of the
department and to coordinate the department’ s goals with the then existing criteria of the TAC of
ABET.

The objectives were divided into two groups with problem solving, communications,
technical knowledge, computer skills, business knowledge, professional attributes, and time
management objectives related to the development of students within the department as one set,
and research and publications objectives related to the department’ s development of faculty
research and publication credentials as the other set. (Figure 2). Although the objectives can be
neatly divided into these two areas, it quickly became clear that placing single objectives with
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Department Goals

1. To berecognized by employers and the general public as being number onein the state of Texasin providing
graduates who have immediately useful engineering skills applicable to a global market place.

2. To provide high quality engineering technology programs with appeal to a broad range of students including
traditional students, under represented populations, and the by-passed learner, so that educational opportunities
are provided to a greater cross-section of the state's population.

3. To provide programs that reflect the needs of industry worldwide.

4. To provide the support necessary for students to develop their intellectual capacities, technical competencies,
and social responsibilities.

5. To have faculty who perform independent applied research or consulting that will add depth, quality, and
practical experience to the department.

6. To continuoudly improve the programs in order to correlate with the type and rate of change taking place in the
global marketplace.

Figure 1

one particular goal would be impossible. Because the objectives would not neatly fall inline
with asingle goal, the assessment of the goals was problematized by the difficulty of placing a
measurable objective in a verification association with the goal. It was at this point in the history
of the process that the department decided to look at using multiple assessment methods to verify
the attainment of individual objectives and to create a matrix of data collection and assessment
strategies. What the department now views as a “ Program Assessment Portfolio” was devel oped
in hopes of providing acceptable levels of assessment to verify department performance toward
the attainment of department goals.

Objective Area Full Objective

Problem Solving: Students will obtain an ability to solve engineering problemsin practice by applying
fundamental knowledge of mathematics, science and engineering. Modern engineering
techniques, skills, and tools will be used, particularly recognizing the role that computers
play in engineering.

Communications: Students will gain the ability to effectively communicate technical and non-technical issues
through both verbal and written skills sufficient to permit them to apply those skillsin
professional practice. Attention will be paid to the skills, and tools commonly used in
modern communications, particularly recognizing the role of computers.

Technical Students will obtain a broad-based basic knowledge of engineering. They will also achieve

Knowledge: technical competence in their core discipline. This knowledge base will provide students
with the foundation required for them to solve engineering problemsin practice, and will
also enable them to pursue life-long learning.

Computer ills: Graduates from the Engineering Technology Department will be computer literate. They
will have a basic understanding of the uses of the operating system (WIN 95/98, how to
format a disk, install programs, defragment drives), a word processor (spell checking,
grammar checking, proper format, inserting graphics and tables), a spreadsheet
(programming, graphing), email (attachments), using the Internet for research and
information gathering (downloading files, uploading files), programming (logic,
sequencing, looping, conditional statements), and presentation tools (slide shows, graphics,
linking).

BusinessKnowledge:  Students will gain knowledge of basic business/project management skills sufficient to
permit them to apply those skillsin practice to the management of engineering projects.

M odern business management techniques, skills, and tools will be used, particularly
recognizing the role that computers play in engineering.

Professional Throughout their college career, students will be encouraged to develop a strong work
Attributes: ethic, and to be self-motivated to achieve excellence in whatever field they work. Part of a

student grade in every class will be for professionalism, which will include professional
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attributes.

Time management: Students will obtain an ability to effectively schedule and manage their time by being
exposed to proven time management techniques through their course work in Engineering
Technology. Students will apply time management criteria to school projects to establish
habits of effective time management in practice. Current scheduling and time management
techniques, skills and tools will be used with an emphasis on the role that computers play in

engineering.

Research: Increase the amount of applied research performed by the department. Have every faculty
member in the department involved in at |east one applied research project.

Publications: Increase the number of technical papers published by the department’ faculty.

Figure 2

When the old TAC/ABET criteriawere in place, an institution could almost wait until the
year before the visit to start working on preparation for the visit. Thisis not to say that
institutions could ignore the criteriafor six years at atime. Programs had to be reviewed and
updated on a continuing basis and the criteria had to be checked to make sure that when the
curriculum was changed there were still enough "beans” in each pile to satisfy the program
requirements. However, the bulk of the work required for preparation for avisit would bein the
year preceding the visit. With the proposed criteria to be used for pilot visits conducted during
Fall 2001, thisis no longer the case. With the outcomes assessment approach, departments must
continuously work on verifying their performance toward attainment of their objectives. To aid
in this ongoing effort, the Department of Engineering Technology at Texas Tech established the
"Program Assessment Portfolio.” Whilethisis not yet fully implemented, it is expected that the
portfolio will have information added to it on an ongoing basis. The department is currently
working on establishing a culture where faculty think in terms of collecting data to show how
objectives are being met. Thisis no simple task, and the subject of assessment is being reviewed
periodically at faculty meetingsin an effort to establish this culture. The subject is also being
reviewed at |AB meetings with emphasis on continuous improvement.

In looking at performance against objectives, it must first be recognized that no single
assessment method is perfect. The Department of Engineering Technology at Texas Tech has
therefore established multiple assessment instruments in order to achieve areliable measure of
accomplishment, hopefully, without overloading faculty. In the past the department had done the
traditional assessment methods such as alumni surveys, employer surveys, graduate surveys, exit
interviews, and so on. In looking at the department's objectives it was apparent that other types
of assessment would be necessary.

From published literature relating to EAC/ABET accreditation criteria, it would appear
that many engineering programs are placing alot of emphasis on passing the Fundamentals of
Engineering (FE) Exam. For many years the Department of Engineering Technology at Texas
Tech has been teaching a fundamentals review course and has encouraged its students to take the
FE Exam. However, the department was reluctant to put this assessment method in someone else
hands. It therefore decided that the first time pass rate on its own fundamental s type exam would
be a better way to make this assessment. Passing this exam is arequirement for graduation.

In ng our student's computer skills, we decided that in this case a self-assessment
would be satisfactory. The self-assessment could be taken viathe Internet. The problem in this
caseisthat we are comparing incoming fresnmen with outgoing seniors. In the case of computer
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skills, it is our perception that the computer skills of incoming freshmen are getting better all the
time. Thus the assessment as it stands may underestimate the value added by the department.
Nonetheless, the assessment has provided some useful information. For example, it was found
that there was a significant difference between program optionsin the area of computer
programming skills. The electrical/electronics students scored highest with construction students
scoring lowest. This result might have been expected, but after some review, we decided that we
needed to make some changes in the computer programming experiences for our construction
students. Astime goeson, it is expected that this assessment will become more accurate.

Structuring the Portfolio

A large part of the motivation for this self-assessment structure is the accreditation
requirement faced by the Engineering Technology Department. Under the current scheme, The
ABET accredits Engineering Technology through the criteria established by TAC. TAC s
currently developing its student and graduate criteriaknown as Criteria 1 for the year 2000. This
set contains twelve criteria that must be addressed by the programs seeking accreditation through
ABET. The Engineering Technology Programs at Texas Tech University considered addressing
the assessment of the program in light of the new criteriato be apriority. The twelve criteria
listed below are from the Proposed Engineering Technology Criteria 2000.

Demonstrate an appropriate mastery of the knowledge, techniques, skills and modern tools or their disciplines

oo

Apply current knowledge and adapt to emerging applications of mathematics, science, engineering and
technology

Conduct ,analyze, and interpret experiments and apply experimental results to improve processes

Apply creativity in the design of systems, components, or processes appropriate to program objectives

Function effectively on teams

Identify, analyze, and solve technical problems

Communicate effectively

Recognize the need for and possess the ability to pursue lifelong learning

Understand professional, ethical, and social responsibilities

|~ |le |~ea|e

Recognize contemporary professional, societal, and global issues and are aware of and respect diversity

k. | Have acommitment to quality, timeliness, and continuous improvement

Tablel

In order to establish that the department’ s assessment methods would indicate progress
toward attaining acceptable performancein all areas, three matrices needed to be created. One
matrix was required to show the relationship between the department’ s goal based objectives and
the ABET criteria, a second matrix was required to show the relationship between the ABET
criteria and the assessment methods, and a third was required to show the relationship between
the department objectives and the assessment methods. The matrix shown in Table 1 was
constructed to show the relationship between department objectives and the ABET criteria. The
department objectives are represented in the columns and the ABET criteriaare represented in
therows. Itisimportant in this matrix that the distribution of goal and criteriaintersects be fairly
uniform in number to indicate that the department’ s objectives were in significant agreement
with the ABET criteria

The matrix shown in Table 2 shows the relationship between the ABET criteria and the
department assessment methods. The rows of the matrix list the student criterion from the TAC
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of ABET. The columnslist the assessment methods constructed by the department to be
included in the Program Assessment Portfolio. The shaded intersect areas of the matrix indicate
that the criteriaon that row is being addressed by the assessment method listed in the intersecting
column. Our purpose was to ensure that each criterion was adequately assessed. The highest
assessment number achieved was for criteria“b” with 9 assessment activities, and the lowest
assessment number achieved was for criterion “d” with 3 assessment activities. Although each
criterion did not receive an equal application of assessment methods, we believe that the
distribution of methods and the nature of the methods used results in an adequate assessment of
the objective under the demands of Criterion 1. Asiscommon in portfolio assessment strategy,
each assessment method is not equally represented among all factors nor does each assessment
method carry equal weight in the final evaluation.

ABET Criterion/Assessment Method Matrix
Assessment Method
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a.  Demonstrate an appropriate mastery of the knowledge, 8
techniques, skills and modern tools or their disciplines,
b.  Apply current knowledge and adapt to emerging applications 9
of mathematics, science, engineering and technology,
c.  Conduct, analyze, and interpret experiments and apply 4
experimental results to improve processes,
d. Apply creativity in the design of systems, components, or 3
processes appropriate to program objectives,
e Function effectively on teams, 5
f. I dentify, analyze, and solve technical problems, 6
g. Communicate effectively 8
Recognize the need for and possess the ability to pursue 4
lifelong learning,
i Understand professional, ethical, and social responsibilities, 9
IR Recognize contemporary professional, societal, and global 5
issues and are aware of and respect diversity, and
k.  Haveacommitment to quality, timeliness, and continuous 8
improvement.
Assessment Portfolio Totals 4!3|5/6l6/5/4l9|7!7!18|5
Table2
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Table 3 shows the relationship between the department objectives and the department
assessment methods. Departmental objective areas are represented in the columns and the
assessment methods are represented in the rows. Again, the shaded areas indicate the points of
intersection between the objectives and the assessment methods.  The numerical valuesin this
matrix indicate that each objective was well covered by the department assessment methods.

Department Objectives/Assessment Methods Matrix
Department Objective Areas
o
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Assessment Method 8 g S £ 7 5 = 2
o @) [ o M o = O
Pre /Post Course Assessment 4
Computer Skills Self-Evaluation 2
Graduate Questionnaire 3
Focus Group Exit Interview 2
Organization Participation Report 5
Seminar Attendance Report 2
Alumni 1, 3, and 7 Year Surveys 6
Employer Survey 7
Internship Report 7
Capstone Project Report 7
Competitions Performance Report 6
Fundamentals Review Exam 2
Total Objectives Assessed 8 6 7 8 8 10 6

Table3
Existing Assessment Methods

Aswe set about to devel op the assessment methods for the Program Assessment
Portfolio, we turned first to those assessment methods that were currently in place. Examination
reveal ed that the existing methods of evaluating the department’ s performance could be divided
into formal and informal methods. The formal methods had clear objectives, document sources,
and were used to generate reports for the department. Informal methods were not part of the
information collecting strategy for the department and existed more as common knowledge
throughout the department. Option coordinators and other faculty members were aware of the
performance of the program asit related to these methods but documentation of performance was
not maintained and the information was generalized when it was reported.

Existing Formal Assessment Methods

The assessment methods that belonged in the formal category were the graduate
guestionnaire, alumni surveys, employer surveys, internship reports, fundamentals review course
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examinations, and capstone project reports. The formal methods had been used by the
department for some time and were well established as information generating sources for
department decision-making and for inclusion in regional accreditation self-studies. The
informal methods included focus group exit interviews, competitions performance information,
organization participation information, and seminar attendance information. None of these
methods generated documents that could be used to support accreditation reports, but the
department, through the office of the department chair, was aware of the information and utilized
it in formulating department decisions and in supporting and defending the performance of the
department. The two entirely new assessment methods that were generated for the program
assessment portfolio were the pre /post course assessment and the computer skills self-
evaluation. It issomewhat unfair to describe these two methods as entirely new because the
issues were addressed in some form through course evaluations, student grades, and other
evaluation methods, but because we generated entirely new activities within the department for
collecting hard data, we consider them to be new methods for assessing performance. In order to
understand fully the scope of the program assessment portfolio, it is necessary to examine each
assessment method briefly.

The department distributes a questionnaire to all graduating students in the semester in
which they are scheduled to graduate. The department chair maintains the information recorded
on the questionnaire form and is responsible for the interpretation and use of the data. The
Program Assessment Portfolio requires that the questionnaire be updated on aregular basis so
that it reflects the true attitude of the students as they graduate. No major changes were required
to integrate the graduate questionnaire into the Program Assessment Portfolio.

The Texas Tech University, Research Services Office conducts alumni surveys at one,
three, and seven-years after graduation. The survey collection consists of a general institutional
survey, a College of Engineering Survey, and an Engineering Technology Department Survey,
which has only been active for one survey cycle. Currently, the responses to the department
survey have been slow, but over time, we expect this method to generate some very usable data.
Because we have been receiving data from the general survey on aregular basis we did not
consider this method to be new, but we were required to construct a survey form that reflected
the demands of Engineering Technology Criteria 2000.

The most formal of the existing methods used by the department was the employer
survey. This survey was distributed to graduates of the department at their workplace and
consisted of a series of questions to be answered by the employer. The response was not
overwhelming but it did produce enough information to develop an influence on the curriculum
and the practices of the department. The survey has been updated to reflect the demands of
Engineering Technology Criteria 2000, and it will continue to be distributed on aregular basis.
The results from the survey are collected in an MS Excel spreadsheet and manipulated to
produce various reports.

Option coordinators have been responsible for collecting data on their students involved
in department internship activities for some time, but the information collected tended to stay in
the option coordinators possession. Theinternship report is generally the same document as the
Employer Survey and was also amended to reflect the demands of Engineering Technology
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Criteria 2000. Data collection methods are the same as for the employer survey with the results
kept in the assessment portfolio database

The fundamentals review exam taken by all students is administered after the
fundamentals review course and historically has been incorporated into the student’ s grade
structure. Under the portfolio method, student grades are not part of the overall assessment of
the department performance, but thisis one case where the student performance indicator is
directly applied to the database. Once the fundamentals exam is completed the results are
recorded in that students section of the assessment portfolio database. The recording of exam
results in the database was the only change required.

The Capstone Project Report was originally recorded as part of a student grade, but
within the assessment portfolio the individual student scores can be recorded as atool for
assessing the overall effect of the department on student performance. Students are evaluated on
arubric developed by the department that is designed to evaluate the objectives associated with
the capstone project. The data collection is very straightforward with each student’s
performance being recorded in the assessment portfolio database.

Existing Informal Assessment Methods

Several previoudy existing informal assessment methods have now been formalized and
used in the assessment portfolio. It issafe to assume that most departments have a number of
informal assessment strategies. The difficulty in using these strategies to support assessment
reportsisthat the results are often randomly collected and are not recorded in aform that can be
incorporated into an ongoing report structure. In our department we have identified four such
strategies marked by several common features. First al of these activities involve studentsin
non-credit activities. Second, the activities do not require regularly scheduled participation by
students. Third the faculty responsible for tracking performance indicatorsis not formally
assigned. We have attempted to formalize these activities but not structure them to the point that
they become intrusive for the faculty responsible.

Thefirst of these activities is the focus group exit interview. The department chair
conducts informal interviews with the graduating students at the end of the regular semestersto
determine the general attitude of the students toward the department and the students' evaluation
of the education and preparation received in the students’ course of study. The methodology has
not changed. Because graduating students are poised between student and alumni worlds and
can offer aunique view of the department’ s performance, the interview is conducted in afairly
casual manner. The results of the interviews is maintained by the department chair and
guantified for inclusion in the assessment portfolio database. The only changes required were
the quantification scale and the inclusion in the database.

The next three activities are very closely related in structure and will be handled as one
category of activity. Competition activities, organization participation and seminar attendance
are part of the overall education of our students, but maintaining performance records on these
activities can very easily become part of the department lore. In order to make the results of
student participation in these activities part of the assessment database it was necessary to
formalize the record keeping and move the results to a more permanent form. In the past the
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option coordinators have kept track of the involvement of students in these activities, and the
recording of results has been left up to the individual coordinator. Under the portfolio approach,
the option coordinators are required to either report students results to the department secretary
for inclusion in the database or to perform the input themselves. Changes required to formalize
the reporting of these three activities were minimal. No additional forms were necessary and the
only true change was that information that had once been in someone’ s head now resides in the
assessment portfolio database.

New Formal Assessment Methods Used in the Portfolio

As we began to examine the requirements of the new criteria, we realized that two areas
of department performance under increasing scrutiny were the performance of courses students
were required to take and the level of student computer skills. Asaresult of this observation we
decided to implement two new assessment strategies. Both strategies add additional layers of
assessment to areas that were covered in some form by existing approaches, but we decided that
the new strategies would strengthen our ability to show satisfactory performance in both areas.

Pre-course/Post-course A ssessment

Traditionally, institutional and department student course evaluations are used as
justification for the performance ratings of courses and instructors. Although the evaluation
method has value, it is clear that there are severa flawsin the validity of student-based
evaluations of course content and performance. The most noticeable flaw in the student
evaluation of course and instructor performance is the lack of objectivity. In order to achieve a
more valid assessment of course and instructor performance, we devised course assessment
instruments that are administered to the students in individual courses at the beginning and end
of each semester.

Producing the pre-course/post-course assessment instruments and strategy began as a
very small effort. Initially only one course was assessed to determine the best procedure for
structuring the process. A general computing course was selected and the first instrument was
developed. After the pre-course evaluation was performed, the results of the student responses
were examined to determine where the flaws in the approach might exist. After waiting for the
semester to near conclusion, we administered the post-course assessment. By looking at the
relative gain in student performance on each indicator, we were able to ascertain the ability of
the course to affect student learning and change.

The assessment instrument itself isafairly benign document. The general guidelines for
the pre-course assessment and post-course assessment instruments are identical. The Department
desired to know: 1) if students moving through the courses had the necessary background to be
successful without remediation, 2) are the mgority of students making the knowledge gains the
course isintended to create, and 3) what improvements in content and approach could make the
course perform better.

Computer Skills Self-assessment
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A second area of assessment that was added to the portfolio was a computer skills self-
evauation instrument. Thisinstrument covers areas of computer skills determined by the
department to be essential to satisfactory performance in the field of engineering technology.
The department was surveyed to determine which skills were essential to satisfactory
performance. When the results of the survey were examined we determined that skillsin the
areas of using the WIN 95/98 operating system, using aword processing program, using
presentation tools, using e-mail, using the Internet, using TK Solver, and using a spreadsheet
program were departmental requirements.

The instruments used to determine student performance in computer skill acquisitionisa
student self-assessment survey administered to both entering and graduating students in any
given semester. Although self-assessment scales are open to avariety of interpretations, we
determined that the individual student’s comfort level would be a good indicator of competency.
There is no performance requirement on the survey, so all datais self-reported and not based on
a performance grade.

Information Management

The amount of information collected in an assessment portfolio can become quite large
and difficult to manage without using a database structure that allows for easy report generation.
We are currently using Micro Soft Access as our database, which allows us the flexibility to
create an individual table for each assessment activity and to generate reports based on those
tables that reflect our assessment objectives. The practice of data collection has been identified
for each objective area, and the staff or faculty responsible for the data entry has access to the
database based on the individual assessment activity or program option. Option Coordinators
can produce assessment reports based on the performance of students within their particular
option. This gives the department the ability to essentially create an assessment portfolio based
on individual options within the assessment of the entire department. We see great value in the
ability to easily get an overview of the entire department’ s performance, while at the same time
being able to generate an assessment of each option within the department.

It is the ambition of the Department to eventually place the Assessment Portfolio
Database online where access will be easier for the faculty and staff with input responsibilities to
access the information. Non-sensitive records could be configured to show the assessment
progress of the department and used in recruitment and student information services.

Conclusion

The entire process of assessing the performance of a department is both complex and
demanding. The accreditation agencies are requiring increasing diversity in the assessment
measurements and in the way those measurements are constructed. The department assessment
portfolio provides a means for both managing and reporting multiple input to the assessment
process and at the same time giving department administration the ability to customize the
reporting of that information. The reports generated can be structured to reflect the mission of
the department, the requirements of accrediting agencies, and the internal assessment needs of
the programs within the department.
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Although the concept of a department assessment portfolio is structurally simpleit will
reguire a commitment to developing or atering current assessment practices to correctly reflect
department goals and objectives. In addition to the necessary changes in assessment practices,
the department will need to commit to the development of faculty and staff to maintain the
assessment portfolio. We believe the assessment portfolio approach brings several positive
elements to the historically difficult assessment process while, at the same time, allowing the
department full control over the structure and scope of the assessment process. The key to the
success of the Program Assessment Portfolio approach is in the distribution of the assessment
process over many goal based assessment practices.

By distributing assessment process over numerous student and department performance
measures, the risk of narrowly defining department progressis reduced. The performance of the
department in developing student computer skillsis not linked to one class or assessment but is
extracted from many unrelated measures of student outcomes. Some of the outcomes are
measured in the traditional test format at the time of instruction. Other outcomes are gathered
from student performance that is not associated with traditional classroom based measures. By
combining both in a matrix, the assessment of the department's performance indicators should
produce a greater degree of accuracy and validity.

The distribution of the assessment practices provides a constant stream of information
about the department's performance that alows department administrators to maintain an
ongoing assessment overview instead of a"oncein four years" sketch. The traditional rush to
satisfy accreditation requirements can place a department in an ethical bind. Wein no way
contend that any department would knowingly submit false information, but in the rush to collect
assessment information, mistakes can be made. The ongoing assessment of the department's
performance creates an environment of knowledge and understanding that fosters two very
valuable outcomes. First, the department administrators are in touch with the department's
performance in terms of the department goals and objectives on a continual basis. Instead of
making large and disruptive changes to department practices on the receipt of an accrediting
agency's report. Second, changes to the department's practices can be mandated on an
incremental basis. We believe that altering the practice of a department and its faculty will be
more successful if entered into with the support of the faculty and staff following discussion that
allowsfor full disclosure by the department administration and solicited input from the faculty
and staff. Under the "every four years" approach, required changes to department practices are
usually entered into under some pressure and a" we must do this whether we like it or not"
feeling. The pressured environment offers less opportunity for all concerned parties to be
involved in the decision making process, and as a result the decisions and actions may not be
well received. By continually assessing performance, it is hoped that al contributing persons
will gain an enhanced view of overall department performance and a better understanding of and
involvement in their individual contribution.
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