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Abstract

This paper describes research experiences in stledening assessment in information systems
programs. These research experiences resultedé&sgarch implemented at two Connecticut
State universities during the past six years. Jdmer provides an overview of the expanding
research in Information Systems education assessandrlinks assessment work at the program
level with the use of standardized rubrics for et or other artifacts. Additionally, the paper
presents reflections on the authors’ action reseacbievements in student learning assessment
and gives some directions for future work.
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Introduction

Educational assessment is an important aspecbingiing improvement in student learning and
greater accountability in higher education. It®risl emphasized also by accrediting organiza-
tions at professional and regional levels. Accagdm Ewell (2002:9), assessment as a term refers
to the processes used to determine an individosstery of complex activities, generally

through observed performance. Various academicanogssessment methods are discussed in
Palomba and Banta (1999).

Over the last few years assessment has becomepatoyaf in Information Systems (IS) educa-

- : - — —— tion research. Earlier publications in IS
_I\/Iate_rlal_pubhsh_ed as part of this pu_bllcatlc_)nhertc_)n-llne or program assessment had dealt predomi-
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Research (CCER) (Landry et al., 2006; McKell, RdgapLongenecker, Landry, & Pardue,
2006; Reynolds, Longnecker, Landry, Pardue, & Agate, 2004). The first account of a com-
prehensive effort on assessment at the level ¢ amogram was presented at ISECON 2004 by
Petkova and Jarmoszko (2004) and was later expand&stkova, Jarmoszko, and D’Onofrio
(2006). A comprehensive theoretical review on hanous learning outcomes can be promoted
in an IS program is presented in Todorova and NAG04). Stemler and Chamblin (2005) pro-
vide an account on how a well designed assessmetdgs played a role in the accreditation of a
Management Information Systems (MIS) program analkliberal arts university. They used a
set of common rubrics for assessing student pegiooa on various artifacts. Another illustrative
case study on implementing program assessment tng@rggandardized tests by CCER at a pri-
vate university is presented in White and McCa(&807). Such an approach is rigorous as it is
tied strongly to the standard curriculum for thedlScipline 1S2002.

Several other research efforts relate to narrospeets of assessment in IS education. For exam-
ple, assessment at the course level in Systemygisds discussed in Hoopes (2000). Amoroso
(2004) has explored the use of online tools foessieg student learning in large classes. O'Neil
(2005) and Robinson and Thoms (2001) have alscs@iton assessment of computer literacy
knowledge. The use of multi-year projects as aassssent instrument in an IS program is dis-
cussed in Cooper and Heinze (2007).

A growing use of portfolios as an assessment ing#ni in other academic disciplines indicates
their potential for IS education. Akar (2001) pretseexperiences with the use of portfolios in
assessment in education. Portfolios seem to bdl @stablished assessment method in education
but to the best of the authors’ knowledge therdiariéed accounts of their use in an IS or CS
program apart from Higgs and Sabin (2005). Thedataper reports on research about the design
of systems supporting portfoliofove and Cooper (2004) have explored the desigeriifor
information systems supporting assessment porffoBaveat-Guy and Buzetto-More (2007) pro-
vide an analysis of common e-portfolio features exidting platforms.

Projects are a typical artifact with a strong pnesein IS education. If projects are to be evalu-
ated using rubrics in assessing student learrtg;ubrics must be rigorously designed. These
rubrics need to be standardized in different caueseoss the program (Petkov & Petkova, 2006).
The use of unified rubrics in interrelated subjestsne way to address program level assessment.
Projects from specific courses at important stafelse student studies within a program can be
used as evidence of student progress with respdioe toverall program goal (Petkov, Petkova,
Jarmoszko,& D’Onofrio, 2007).

The above analysis shows that the assessmentakesedine field of IS education is growing and
is quite diverse. It also shows that there is & &loim indirect methods of assessment to the use
of direct measures of student learning. Most ofphlelished research (including among others
Aasheim, Gowan, and Reichgelt (2007)) has beendaioweards the development of course level
assessment that is aligned with overall prograntsgaeithout inclusion of a portfolio. There is a
disconnect between such program level assessmekitand the use of portfolios in IS educa-
tion. The latter provide a more holistic approazlagsessment and, thus, provide the motivation
for this research, which integrates and extendaditieors previous work (Petkov & Petkova,
2006; Petkov et al., 2007; Petkova et al., 20@8)cdntribution is in linking the assessment of
projects and other artifacts at the course levél portfolios and program level assessment. Such
an approach may easily be adapted to the missmeeds of any program.

The purpose of this paper is to show how portfotias be combined with course level assess-
ment in an IS program and to provide some lessomns the action research that helped the au-
thors develop their ideas. These lessons evolved fhe authors’ experience in implementing
assessment in two IS programs in Connecticut. Hpepcontinues with a discussion of assess-
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ment as action research. Next is a brief summftiyeoauthors’ work on program level assess-
ment, on the development of standardized rubricprgjects, and on the relationship between
program level assessment and project rubrics. &perzhen concludes with some directions for
future research.

Framing Assessment Efforts as Action Research

The approach to assessment in an IS program thkaivReand Jarmoszko (2004) and Petkova et
al. (2006) pursued is different from previously jistiied work in IS program assessment. They
explored the integrated process of curriculum desagsessment and instruction, advocated by
Heywood (2000, p. 64). Petkova and Jarmoszko (280d)Petkova et al (2006) approached as-
sessment in the spirit of action research (Basker&iWood-Harper, 1998) since the latter is
appropriate in this situation. Professors are &ffgdhe process of curriculum design, assessment
and instruction but at the same time they are &fteby it. The authors entered this integrated
process suggested by Heywood (2000) with some peoedeed ideas about each of the activities
involved. During the process the authors quickBcdvered that the activities needed to be
adapted to the evolving situation. Through thieriactive process more was learned about how
to design the curriculum of the program to betteenhthe needs of the students, how to adapt
teaching methods to make student learning moretefée and how to assess student learning.
The authors discovered that to integrate portfahdsie overall assessment of an IS program,
adequate measures for assessing student achievantieatcourse level had to be developed.
These measures can also be used for portfoliosaeses.

The authors’ research focus was mainly studentilegrassessment at the program level. The
research began in 2002 with an analysis of thdiegiprogram assessment methodologies. Next,
an exploration of the suitability of these methadjiés for the discipline of Management Infor-
mation Systems at Central Connecticut State Uniyanss undertaken. Then, a process for im-
plementing assessment of the IS program was dexel¢petkova et al., 2006). A similar process
began in 2006 at Eastern Connecticut State Unityershere the focus was initially (2004) at the
course level and by mid 2006 moved to program lageessment.

The analysis of existing assessment approachde{Re& Jarmoszko, 2004) shows that they
differ primarily in the number and the sequencifiggsessment steps. The assessment model that
the authors used had four steps:

1. Setting goals and asking questions
2. Gathering of evidence

3. Interpreting

4. Using results

The above assessment model, followed throughouTémmecticut State University System, is a
simple and flexible approach, integrating mosthef $teps found in other assessment models. It is
a cyclical model, and each subsequent cycle igénfted by the learning that takes place in the
previous steps.

A critical success factor in the implementationta assessment model is the involvement of all
faculty members in assessment activities. At l@shtral Connecticut State University and East-
ern Connecticut State University, the learning eumas been steep and rewarding. Through the
assessment process implementation, much has meedeabout curriculum design, assessment,
and instruction. The following sections briefly smarize the authors’ experiences.
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Reflections on the Process for IS Program Assessment

The Department of Management Information Systen@CG8U decided in the spring of 2002 to
conduct an exercise in assessing its undergraguageam. After discussion, it was decided to
conduct a course-embedded assessment pilot viath fgear MIS course, Systems Analysis and
Design (SA&D). Possible methods of assessmentmitie SA&D setting were explored. The
decision was made to employ a combination of sitirariaand performance appraisal through a
set of standardized business cases used in sedwsjagroup projects (Petkova and Jarmoszko,
2004). A pilot assessment was performed and tlo¢ r@bults prompted some important curricu-
lum changes. For example, a new course in Systemiementation and Project Management
was created, and course prerequisites throughewrttire MIS curriculum were reorganized.

By the fall of 2003 the Department faculty develdgafficient knowledge to continue the pro-
gram assessment using a more structured and tlwabegiproach. The consensus in the depart-
ment was that course-embedded assessment was aygprapriate method for conducting as-
sessment of the entire MIS program. The decisias made to examine other approaches that
might provide a comprehensive, holistic evaluabbdifferent program aspects. An analysis and
reformulation of the MIS program goals were underta studying how these program goals
matched various levels of Bloom’s taxonomy of sttdearning (Bloom, 1956). Student learning
outcomes were then formulated. Next, curriculum syllabus analysis was conducted to map
out the specific courses and learning activitieg supported the program goals and learning out-
comes. The department members identified four esundich covered most comprehensively all
the educational goals listed above: MIS400 (Busiriscision Analysis/ Knowledge Base Sys-
tems), MIS410 (Networks & Telecommunications), MBB4Enterprise Strategies and Trans-
formation) and MIS462 (Systems Implementation arajeet Management).

Through the subsequent syllabus analysis, condibgtéaculty teams teaching these courses, the
duplication and fragmentation of some topics witlnie curriculum were eliminated. As a result

of this work, the most important artifacts andétits to measure the learning outcomes were
identified. These artifacts included but were mited to projects, presentations, simulations and
case studies.

The department decided that the artifacts creatatidostudents in the four courses would be the
input into the assessment process. These artifartsto include but not be limited to:

» several reports on individual projects in knowledggnagement

* areport on an interactive simulation exercisesirategic decision making
* agroup project report on decision support systems

e agroup project report in network design

* agroup project report and a completed and impléaaeimformation system (the final
capstone experience)

The strengths and weaknesses in the student lgaaegessment that were identified after analyz-
ing the collected data are reflected in PetkovaJamthoszko (2004). Further reflections on the
evolution of the assessment process within the pdé§ram at CCSU are presented in Petkova et
al. (2006). Some major changes in the MIS curricufesulted from the assessment process. A
new course “Systems Implementation and Project lgement” was created in order to assure
that students are exposed to the best practidesofdct Management. The two courses “Systems
Analysis and Design” and “Database Management” wayeed from fourth to third level

courses in order to assure timely student expdsuraportant IS development concepts. This
change made it possible for students completinggticeurses successfully to have the necessary
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background information and maturation period t@tepared for concepts discussed in their sen-
ior year courses.

The MIS program assessment at CCSU provided eadbgsor with a significant learning ex-
perience and the opportunity to reflect on pastsssent exercises and to plan for process im-
provement, which can lead to an improvement inestutearning.

The MIS faculty reached consensus that the pootfyiproach needed to be supplemented with
behavioral observations and performance appraisaider to create an effective assessment pro-
gram.

While originally the long-term goal in the MIS pragn was to create a system for the developing
web-based student portfolios in house, it has beodsar that the development effort and main-
tenance costs are prohibitive. Thus, the goal kag Inodified to select a commercially available
portfolio system that allows IT students to upleadtent, including their work and accomplish-
ments. The authors will use a prototype systematiolg Student assessment developed by
Petkova (2006) as their guide in selecting a coriakportfolio system. At this stage emerged
some issues related to the need to provide a umigtaeindard for assessment within different
courses. The artifacts in the four MIS courses ehder assessment were evaluated by faculty
committees consisting of at least two faculty mersbEach committee was responsible for de-
termining its own assessment methods. A unificatibthe scales was attempted but a standard
structure for the criteria in the rubrics was ndtiaved. This leads to the important issue of stan-
dardized rubric development for assessment of stygtejects or other artifacts across the IS
program. This work was started initially at East€onnecticut State University by the second
author and later was expanded in cooperation Watitst author of this paper.

Lessons from the Development of Unified Project
Rubrics in Different IS Courses and their Link to

Program Level Assessment

According to Heywood (2000, p. 329), a studensiged in an educational project to plan, spec-
ify, make, test and evaluate an artifact or an.idegeview of past research on project work is
presented in Brown, Bull and Pendleburry (1997,381-122). According to Brown et al. (1997),
projects provide good, all around ability testingd potential for sampling a wide range of prac-
tical, analytical and interpersonal skills. Prdgealso provide a means of measuring project and
time management skills, and team work skills ardiéeship. Brown et al. (1997) also suggest
that an instructor may assess students’ projeatg:uartifacts, reports, poster presenta-
tions/exhibitions, presentations; and/or log boditge selection of a particular method or set of
methods will depend on the project’s nature (Petkd®etkova, 2006). For example, in an intro-
ductory subject on IS fundamentals, typically tepart is assessed; while in a systems analysis or
a database class, it is the design (the artifd@t)specific system accomplished in a project ithat
assessed.

Rubrics tell potential performers what elementperformance matter most and how the work to
be judged will be distinguished in terms of relatyuality (Wiggins, 1998, p. 153). Scoring ru-
brics are descriptive scoring schemes that areloles@ by teachers or other evaluators to guide
the analysis of student products or processes KBarg 1999).

Petkov and Petkova (2006) analyzed the existingared on criteria used to evaluate projects
(Heywood, 2000, p. 330; Brown et al, 1997; Wiggit@98). They demonstrated how the analysis
of program goals can be linked to the existing kieolye on project evaluation criteria, deriving
standardized criteria for project assessment adiffesent courses in an IS program. Petkov and
Petkova (2006) present examples of unified ruld@sgeloped for project assessment in an intro-
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ductory IS course (Information Management) and 8ystems Analysis course. Table 1 shows
how the general criteria for assessment of projpeittsn an IS program can be converted into
specific criteria and sub-criteria that reflect tregure of different courses.

The general project assessment criteria (Tableollyn@h 1) were derived after mapping the IS
program goals to the existing research on projegiuation criteria (Brown et al., 1997; Wiggins,
1998). One may note that the third and fourth gatér Information Management and Systems
Analysis and Design are similar since they are geiire nature. On the other hand, the first and
second criteria are specific for each course rfigéts nature. The first criterion in the second
column is specific to the technical skills covenedhe introductory IS course at ECSU, while the
first criterion in the third column is reflectinbe technical skills relevant for the course on Sys-
tems Analysis and Design. In a similar way the sdatriterion for assessing projects is specific
for each subject due to the differences in relewagthods applicable to them. To illustrate, the
first two criteria corresponding to two of the moaportant learning outcomes for Systems
Analysis and Design are presented here:

» Ability to define user requirements of an inforneatisystem and to document the analy-
sis and design of the system.

» Ability to apply methods and techniques for fedgibianalysis, requirements analysis
and Unified Modeling Language (UML) modeling in ptiae.

One may note that while the fourth criterion fofommation Management relates to a project
presentation, the respective criterion for SystAmalysis relates to a project walkthrough which
is seen by the authors as more suitable for pregeand assessing a project in that discipline.
This is another example of customization within timéform structure of the rubrics across differ-
ent courses depending on their nature. We notetladgahe sub-criteria are introduced to allow
the evaluations along more dimensions and, thumpoove the analytical power of the rubric.

Having a standard set of criteria contributes stefiadiffusion of assessment in individual courses
since it takes less time for instructors to develamod grasp of what they want to measure in a
course and how. Rubrics positively affect studemfqgymance as well. Petkov and Petkova
(2006) have reported the results of an explordietgt experiment showing the positive impact of
rubrics on student learning demonstrated throughrtiproved quality of their projects.

The authors’ experiences in using rubrics and alyemng student projects qualitatively in sev-
eral courses over four years demonstrate the ugesfsilof rubrics. Rubrics help the students focus
their attention on the essential issues when wgr&mprojects. The average rating for all team
projects along each criterion may serve as anatidic for potential problem areas that need to
be addressed by the instructor. The results caailgskbd to derive measures for student learning
improvement, to reach a balance between the f@astpf outcomes at the various levels of the
IS program and to improve curriculum. Rubrics capport the standardization of project as-
sessment methods in courses with several sectidgpical problem for introductory level

classes which are usually of interest to thosedcisipg a program for accreditation purposes.

The adherence to the same number of criteria dnaisieria organized in a uniform way is a
precondition for comparison of student performaincgifferent courses (Petkov et al., 2007).
The comparison is based on a principle relatedb$olate measurement in a Multicriteria Deci-
sion Making approach called The Analytic Hieraréhpcess (Saaty, 1990): a particular student
project is not compared to another student prdjetinstead it is assessed with respect to the
ideal level of achievement for that criterion i tlespective course. Thus, conclusions may be
drawn about whether students in a particular cobgse scored better or worse than those in an-
other course with respect to their technical preficy or methodological proficiency or organiza-
tion/documentation skills or presentation commutidceskills.
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Table 1: General project assessment criteria transtfmed into a uniform set of criteria
relevant for two IS subjects: An introductory course on Information Management
and a course on Systems Analysis and Design
(based partly on Petkov and Petkova, 2006)

General Project Assessment
Criteria

BUS 205 Information Man-
agement

BIS 370 Systems Analysis and
Design

Course Specific Criteria

Course Specific Criteria

1. Technical level of proficiency
demonstrated through applica-
tion of the technical knowledge
associated with the subject.

1. Ability to analyze a business
as a work system

1.Ability to define user re-
quirements of an information
system and to design a system

1.1.Correct application of the
work system model

1.1.Correct application of analy-
sis and design principles

1.2.Appropriate data collection

1.2.Appropriateuiegments
gathering

1.3.Are the conclusions in line
with the factors for success or
failure of IS

1.3. Is the final product relevant
for a practical implementation of
the information system

2.Problem solving methodologi-
cal skills and ability to organize
information, ability to compare
a problem situation against best
business practices or to select
and justify the best alternative
solution

2.Review of best business prac-|
tices:

2.Ability to apply feasibility
analysis, requirements analysis
and UML modeling in practice:

2.1.To what extent is the review
relevant

2.1.How are requirements as-
sumptions relevant

2.2.Is there evidence of critical
appraisal of other work or is it
just descriptive

2.2.1s there evidence of applica-
tion of the analysis and design
principles

2.3.Is there a summary linking
the review to the problem on
hand

2.3.1s there evidence of applying
UML correctly in a system life
cycle model

3. Organizational, interpersonal
and time management skills
demonstrated in the execution
of the project and its recom-
mendations

3.Execution and Recommenda-
tions of the project

3.Execution and Recommenda-
tions of the project

3.1. Have the main points to
emerge from the project being
picked up for discussion?

3.1. Have the main points to
emerge from the project being
picked up for discussion?

3.2. Is there a consideration on
the resources needed for the su
gested transformation and the
schedule?

3.2.Is there a consideration on t
gresources needed for the sug-
gested system and the schedule

ne

3.3. Was the project developed
within the time allocated for the
tasks?

3.3. Was the project developed
within the time allocated for the
analysis and design phases?

4. Communication skills, dem-
onstrated through the organiza-
tion of the project and its pres-
entation

4. Presentation

4. Presentation

4.1.Clarity of explanation and
conclusions

4.1.Clarity of explanation and
conclusions

4.2 Visual impact of the presenta-4.2.Visual impact of the project

tion walk-through
4.3.Use of audio visual aids, body4.3.Use of audio visual aids, bog
language language

4.4. Response to questions

4.4. Response to opesti

The suggested standardized rubrics allow a unif@ay of evaluating projects across particular
subjects in an IS program that may be considenedalrin shaping the skills of IS graduates. The
use of standardized rubrics across a program ézessary component for the successful imple-
mentation of student portfolios. The approach canded also to track the evolution of student
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performance from one subject to another or ovarmaber of years providing an alternative to the
use of standardized tests like those developeddBRC We may note that subjectivism cannot
be completely eliminated in the assessment prdmgss can be controlled through the involve-
ment of more experts in the assessment. Such anagbtpdoes not rely on the existence of one
set of standard courses like 1S2002 (Gorgone €2@02).

Conclusion

In this paper, the authors provide an overviewhefrtwork and of other research in IS program
assessment, a topic of significant concern to I®aitdrs since 2000. While Petkova et al. (2006)
report the findings from two cycles of implementimggram level assessment in the MIS de-
partment of CCSU, this paper reports on experietiwesigh a third cycle. The third cycle in-
volved the experimental implementation of an assess system for student portfolios and les-
sons from that process. These lessons point togbé to balance benefits with costs in all as-
sessment activities. Lessons from rubric developmsing a standardized structure in various
courses were reported. The authors do not claitrthie& approach is better than tests; in fact, a
weakness of their approach, the danger of subjsutiin the assessment of a particular artifact,
is reported. Strengths of their approach inclueiility in adapting to program needs and the
assessment of tangible student skills demonstthtedgh the completed project.

This paper reports how project assessment rubriosusise level assessment may be linked to
overall program assessment and portfolio assessiflemistandardized approach to designing
rubrics in individual IS subjects (see Petkov &Keehr, 2006) and its use in program assessment
shown here lays the foundation for longitudinakassnent of student learning across different
stages of an academic program, reflected througtopgate artifacts organized in student port-
folios. Having a uniform structure of the projegbrics allows the measurement and comparison
of student progress through their studies withexglogram. Then, educators can draw compari-
sons along similar indicators about student peréoree in different courses — something that
cannot be achieved easily using standardized ekadiferent courses unless they are structured
in several sections each measuring particular tspéstudent learning. The authors are in the
process of collecting such longitudinal data aricelse this is a viable line for future research.

The paper provides a brief summary of the multifad@assessment process of student learning at
the program level developed at CCSU and evolvingpimewhat similar form at ECSU. The ef-
forts and costs associated with it were well rewdrdy the learning that occurred and the results
obtained in the last six years. The challenge si&iain this process for the benefit of the stu-
dents.
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