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ABSTRACT

This paper describes an automated assessment system currently deployed at Eastern Michigan
University’s College of Business. The system presented involves components for building
assessment tests, allowing students to take the tests online and performing trend analysis on
student performance. This system represents a solution to curriculum assessment that makes use
of decision support and expert systems technology. The software used for the assessment system
had previously been used for several business- and educational applications. Based on the
successes of the previous applications, the system was then adapted to provide a mechanism for
curriculum assessment.

Keywords: decison support systems, curriculum assessment, multi-attribute utility models,
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INTRODUCTION: THE NEED FOR CURRICULUM ASSESSMENT

Curriculum assessment is becoming vitdly important for higher education ingtitutions that wish

to earn and maintain accreditation through such agencies as AASCB and NCA. Traditiondly,
such agencies have required colleges to perform rigorous sdf-studies on atentyear cycle in order
to renew accreditation status. Recently, however, accrediting associations are responding to
ingtitutiond representatives who complain that the traditiond 10-year sdlf-study approach to re-
accreditation is too time consuming and provides minima benefit to the educationd ingtitution
beyond the accreditation process. This response manifests as a focus toward implementing
assessment systems that facilitate both the accreditation process and a quaity-improvement cycle
for the school on a continuous basis. For example, the NCA is currently working with severa
inditutions to develop Badrige- based re-accrediting self studies, and has obtained outside grants
to help revamp its accreditation processin this direction (2).

In addition to providing feedback that can asss indtitutions to improve the quaity of their
educationd offerings, a good assessment systemn can provide students with information about
their own performance and a vehicle to voice their opinions about the qudity of the education
they recaivein asystematic, highly structured environment.

Assessment procedures typically include student examinations, capstone courses, student- and
employer-surveys, and focus group interviews. For some of these procedures, computerized
methods can be used to maximize efficiency and standardization of outcomes.

Severd authors have introduced software systemsto assist in this endeavor (1,8). These
systems, used in both industry and education, vary in effectiveness, and have received mixed
reviews. Although the technology seems promising, it clearly must evolve and mature before it
becomes fully functiona and cgpable of integrating into an overdl curriculum-planning process.

302



AN AUTOMATED SY STEM FOR SUPPORTING CURRCICULUM ASSESSMENT ... IACIS 2001

Such systems can dso be used to maintain a portfolio database where students can store their
work and track their progress over time, and ingructors can easlly manage the assgnments
turned in by large classes of students (7)

THE CANDIDATE EVALUATION METHOD

The assessment system developed at Eastern Michigan University is based upon a decision
support technique caled Candidate Evaluation (3). This DSS approach has been used to develop
severd other educationd and business-related applications (4, 5, 6).

The CEVAL architecture is composed of the following components:
Evaluation criteria: A hierarchy of criteria, weighted by importance, and containing ratings
and threshold scores.
Evaluative questions: These are multiple choice questions that score candidatesin their
performance of the criteria.
Contextual Questions: These are multiple choice questions that refine criteriaweights.
These are not rlevant for the assessment system.
Inter pretation Fragments: These are text paragraphs based on criteria ratings that combine
to form areport of recommendations to the user.
Plans: A plan isadecison dternative for a particular candidate. Plans are ranked from most
to least promising. These are currently not used in the assessment system, athough they may
be used in future releases.
Hypertext Tutorials: These are tutoriads that can hep sudentsingght into the topics
covered in the assessment examinations. After astudent has taken an assessment
examination, the feedback includes these topics.

THE EMU COLLEGE OF BUSINESSASSESSMENT SYSTEM

The College of Business Assessment System is comprised of the following components:

1) CEVED -thisisaprogram used by faculty to creste the tests that sudentstake. It is
bascdly an authoring tool for generating Candidate Eva uation decison support modules.

2) ASSESS - thisisaprogram that students run in order to take testsin their disciplines. There
are tests for each of the Core business coursesin the College of Business (including two
accounting courses, two management courses, a finance course, a decison science course, an
information systems course, a marketing course, a production course, and alaw course).
Business students are required to take these tests online at the College of Business computer
lab when they take thair firgt business course and again when they take their final capstone
business policy course.

3) COBSTAT —thisisaprogram that gathers statistics regarding student demographics and test
performance. These statistics provide the basis for analyss of the effectiveness of the
business curriculum.
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CEVED

CEVED (for Candidate Evaduation Editor) is a program for constructing decision support
sysemsthat utilize amultiple-criterion utility method of evauation and selection. Modules
constructed via CEVED are composed of the components described above (see The Candidate
Evduaion Method). In the context of COB assessment, the evauation criteria are test sections,
the evaudive questions are the multiple- choice questions of the test, and the interpretation
fragments compose a verba report that is presented to the student identifying his or her strengths
and weaknesses base on the test results.

Using CEVED, indructors creste test sections (evauation criteria) together with possible ratings
and weights of importance, as shown in figure 1.

Once the evaudtion criteria have been constructed, faculty create multiple-choice questions that
will be associated with each test section, as shown in figure 2. During the testing process,
sudents answers to these questions will trigger a scoring process where a question’ s weight and
the answer’ s score are combined to impact the score of atest section, using alinear modd typical
to multi-ettribute utility equations.

Finaly, ingtructors can creste interpretation fragments, which are paragraphs that will appear
(conditiondly) in afinal report to the student. For example, consider the fragment in figure 3.
Thisinterpretation fragment will appear if the student performed poorly in the test section
Operation Environment of Financid Mgmt. The find report submitted to the student is the full
ligt of al interpretation fragments whaose conditions have been met. In thisway, the assessment
system performs somewhat like a rule-based expert system.
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Figure 1: The hierarchy of criteriain the Candidate Evaluation model represent test sections in the assessment tests.
Each test section has aweight of importance and a set of ratings with associated threshold scores.

ASSESS

Students take the assessment exams by going to the computer lab and logging in to one of ten
tests. These tests relate to the core business courses required for al business mgors, including
manageria and financid accounting, decison science, finance, information systems, business
law, business communications, organizationa behavior, marketing, and production. When
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sudents first log in to take a test, they are taken through a series of demographic questions
related to their mgjor, classleve, and the classthey are taking the test for.

E waluative Question

PYNC perating E nvironment of Financial Mogmt. Meight
Question Text
| Which of the following is nolt a money market instrument? |_*_‘ D\'Ela? )!;"Fighl
f LT
Answer 1 |tleasuly bills ||I] |
Answer 2 |bankels' acceptance "l] |
Answer 3 |repulchase agreements "l] |
Answer 4 |common stocks "100' |
Answer 5 [federal funds J[o- |
Answer B | "I] |
Answer ¥ | "l] |
Answer 8 | "l] |
Ezxplanation Hypertext Links Display Topici
=
i |
| Save Evaluative Question i Cancel ;

Figure 2: The evaluative questionsin the Candidate Eval uation model represent test questions in the assessment
tests. Each test question is associated with atest section, has aweight of importance with respect to that section and
aset of answers with associated scores.

Interpretation Fragment ;

Kl e |Dpelaling Environment of Financial Management i Poor |

Hew Condition i Delete Condition i

Operating Environment of Financial Mgmt. <= Poor
Conditions

E xplanation Hypertext Links

“ou performed at an inadeguate level in issues related to the ﬂ
operational environment of financial management, which

includes issues such as commercial papers. financial markets.
bonds. nterest rates. ownership. andstockholder rightzs. This is
a particularly important area of study,. and you will need to
spend time o improve pour performance.

Cancel ;

2 |

Figure 3: Theinterpretation fragments in the Candidate Evaluation model represent verbal feedback to studentsin
the assessment tests. Each interpretation fragment is triggered by a condition related to student performance in atest
section.

After the demographic questions have been answered, students are presented with the test
sections (evauation criteria) and are alowed to begin answering questions of the test. Asfigure
4 shows, they can sdlect any section of the exam to begin with, or they can smply answer the
guestions in sequence. Questions are in multiple- choice format, and each answer has an
associated score that will be included in the overall score for the test. A typica question looks
like figure 5, which shows that student can obtain further explanations regarding a question.

After astudent has completed the assessment test, he or she can immediately view the results, as
shown in figure 6. One of the nice features of the Candidate Evauation method is the ability to
map quantitative scores to quditative ratings and verba reports. Thus, Sudents are dso able to
obtain interpretations of the results and recommendations for future study, as shown in figure 7.
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Test Sections ;
AnsweredSTotal I#F = donel

I---Goals and Functions of Finance s
I-—Operating Environment of Financial kMgmt_ 0,9
I---Fimnancial Statement Analpsis [ o )
I--Break-Ewven and Lewverage Conceplts oas3
I--—-Financial Planning and Forecasting [0 Py |
I--wrorking Capital HManagemeaent [0 e
I--Current Asset Management os3
I---Time Yalue of HMoneyp nsS
I--Capital Budgeting Analysis os3
I--Rizsk and Capital Budgeting [ o )
I-—-The Cost of Capital [ Pl
I--Inwvestment Banking and Capital HMarkets [0 g =3
I-—-Diwidend Paolicy [ 0 Pec ]
I-—-Foreion Exchange Risk Management [ Py |

Time remaining: B0 minutes

T Question List | Finished Taking the Test |

Figure 4: Students using the ASSESS program can see the test sections, and view how many questions are in each
section, and which of these questions have been answered.

COB Assessment Test Question 0
Explanation
Which of the following iz not a feat: of sole {l hip?

Related Topics

sing straight-line depreciation method, calculate the current book value —Li
of a machine which was purchased 3 years ago for 100,000 with an

original life expetancy of & years and an estimated salvage value of
$10,000.

low start-up costs
greatest freedom from regulation

threre are more sole proprieterships than corporations in the U.5.
limited Lability
both [c] and [d)

B 1 |

Previous Question

Time remainina: 56 minutes

Figure5: A multiple-choice question in ASSESS, with a pop-up explanation dialog.

Test results for 123456

| >< |

[nterpretation of Evaluation Results
Comect/Total fand % comectl

Finance Examination 13% -
I--Goals and Functions of Finance 0/4 0% Related Topics
|---Dperating Environment of Financial Mgmt. 219 22%
|-—Fi T CEal t Analysi 043 0z - — -
I---Bleak-Even and Leve:lage Concepts ﬁﬁ B?u§ You performed at an inadequate level i ssues related to the operational 1
—Financial Planning and F ting ; Enanci ichi i
I-Working Capital Management 12 50% envionment of financial management, which includes isues such as
|--Current Asset Management 0/3 0% commercial papers, financial markets, bonds, interest rates, ownership,
|---Time Value of Money 1/5 20% ; i H i
| Capital Budgeting Analysis 0 P andslc_lckhulder fights. T_hls mgparln:ulallj;| important area of study, and
|--Risk and Capital Budgeting 0/3 0z vou will ned to spend fime to impiove your perfomance.
|---The Cost of Capital 0/4 0%
|---Investment Banking and Capital Markets 1/6 16% | - . -
|-—Dividend Policy 0/3 0% n lems u[ I]nanclal salemerl analysis, your pm.furlmance.m thig testwas
I-Foreign Exchange Risk Management 041 0% poor. Liquidity , credit, and net worth are the main issues involved in this
section of the test. You will need to shudy up on these areas in order to

improve your perfoimance.

iinterpratation it |
Figure 6: Students can view thefinal results of Figure7: Students can obtain recommendations
their test immediately. for further study immediately.
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COBSTAT

All the student data, including demographics, answers to questions, and scores are stored in a
database for analysis and review by faculty. This analyssis conducted through a program called
COBSTAT (for College of Business Statistica Andysis Package) which uses the data generated
by the ASSESS program. Faculty can run the COBSTAT program and query the Satistica data
using avariety of methods (by focusing on classes, class levels, and/or mgors) and can see
results for any part of the test, as shown in figure 8. A query comparing student performance for
students in the capstone course (posttest) vs. students in the introductory course (pretest) may
result in the graph of figure 9. Here, the x-axis shows the score range for the test and the y-axis
shows the percentage of students in each class obtaining that score range. Fortunately, posttests
tend to score higher than pretests, indicating some leve of learning. Alternatively, faculty can

look at a breakdown of which students gave which answersto a particular question, such a query
would result in agraph that ooks like Figure 10. This graph compares finance majors againg all
others and shows clearly that finance mgjor are more likely to get the correct answer (in this case
Ans4) than non-finance mgors. The assessment tests congstently have shown higher
performance for mgors than non-majors on atest, as woud be expected.

Histogram Statistics Query
—Data Sub-Sets

Classes I ey ;

MGT-490 Accounting | | List Test Data |
COB-200 junic omput crmatia = | Compare
ot ]
other oot = g |
T £ Dperatio AL I SN :Numbels

|| Percentages v;

Test Section Question

Finance Examination The primary goal of the firm is to maximize =
Goals and Functions of Finance e dollar wvalue of a stockholder's wealth i obtained by multiplying th
Operating Environment of Financi The portfolio effect states that as more assets are added o a portfc
Financial Statement Analysis The waluation principle states that the walue of an asset is equal to__|
Break-Ewven and Leverage Conce| Wwhich of the Following is not a money market instrument?

Financial Planning and Forecastir Commercial papers are the obligations of

Working Capital Management wWhich of the Following iz an example of primary markets?

Current Asset Management Corporate bonds

Time Yalue of Money wrhich of the following is a feature of municipal bonds?

Capital Budgeting Analypsis Common stockholders hawe a right to

Risk and Capital Budgeting The real interest rate 1s

The Cost of Capital which of the following is not a feature of sole proprietership?
Investment Banking and Capital b _ B ased on the attached explanation. what is the calculated current |~

Figure8: The COBSTAT query screen offers many options for instructors to view test results.
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Figure9: COBSTAT graph showing score Figure 10: COBSTAT graph showing
ranges for pre-test vs. post-test students. distribution of answersfor a question for

Majors vs. non-majors.
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CONCLUSION AND FUTURE DIRECTIONS

The Coallege of Business Assessment System has been in place a EMU for the last three years.
During that time a considerable amount of student performance data has been accumul ated,
tracked, and analyzed. The results of the assessment process has been used to make decisions
regarding changesto curriculain many of the busness disciplines taught in the college.

Development is currently underway to improve on the assessment process. Specificdly, the
system will evolve, over the next severd months, into a computerized system for maintaining

and tracking student performance in dl school project work and exam results. 1t will serve
multiple purposes, including: serve as alocus for students to collect and review their schoolwork
throughout their collegiate careers; provide ameans for students and instructors to communicate
with one another; dlow ingructors to view student performance results on both individua and
aggregate levels, and provide abasis for the university’ s ongoing curriculum assessment efforts.
Mogt importantly, the system will be available over the internet, so that students can take exams,
run through tutorids, and store project work from anywhere a any time. Likewise, indructors
will be able to create tests, congtruct tutorials, and andyze student performance viathe WWW at
any time and from any place.
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