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ABSTRACT

Accreditation and curriculum development are critical tasks at
every university. This paper describes a comprehensive two-level
framework for information systems curriculum design, assess-
ment and improvement. The two-level framework utilizes both
a macro- and a micro-level approach to real-world problem solv-
ing. The macro level provides a general framework for overall
course development and ensures that course topics, goals and as-
sessment methods are related to each other. The micro level pro-
vides a framework for individual lesson design. The micro level
uses activation, demonstration, and application to guide students
through increasingly complex sub-problems. Both the macro and
micro level of the framework incorporate a final phase of reflec-
tion for continual improvement. Application of the comprehen-
sive two-level framework can provide benefits to all stakehold-
ers in the education system: deans and department heads, faculty
members/instructors, students and employers.

Keywords: accreditation, assessment, IS curriculum design,
problem-based learning

INTRODUCTION

Many business colleges are facing accreditation renewal or
application. Accreditation associations emphasize, among other
things, “. . . high-caliber teaching of quality and current curricula”
[2]. Curricula and student assessment form an essential and criti-
cal core to program accreditation. A primary goal of the Asso-
ciation to Advance Collegiate Schools of Business International
(AACSB) is to ensure students have the knowledge and skills ap-
propriate to their earned degree [2]. Unfortunately, education is
often criticized for failing to properly prepare students to solve
problems in their field of study [14, 30, 50]. Too often curriculum
is driven by teaching facts using lecture-and-memorize methods
[47]. As a result, graduates are often unprepared to enter a chal-
lenging, problem-based work environment. “Thus, the need for
enhancing learning process effectiveness and efficiency is urgent
in both the academic and business environments” [4, pp.160].
One approach to increasing learning effectiveness is via problem-
based instruction.

Problem-based instruction is a familiar concept in business
school curricula. For instance, the American Accounting Asso-
ciation [1] recommended “educational experiences for students
that require them to be active, independent learners and problem
solvers rather than passive recipients of information” (pp. 187).
A growing body of research in information systems (IS) [27, 39,
44] focuses on instructional innovations and design prescriptions
to improve the overall quality of information systems curricula.
Designing curricula that focuses on problem-based learning helps
students use thinking skills of a higher order than those associated
with typical lecture instruction [47].
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Educational researchers emphasize the importance of prepar-
ing students to use their skills to solve real-world problems [23,
37, 47]. The learning-by-doing approach is fundamental to prob-
lem-solving because it “strikes at the heart of the basic memory
processes that humans rely upon” [47]. Pedagogical approaches
that include real-world problem solving are used in corporate ed-
ucation [37] and encourage in applied academic disciplines such
as information systems and accounting [23]. Designing problem-
based instruction requires instructional planning based on proven
theoretical principles.

Real-world problem solving is at the core of many instruction-
al theories and models [25] including first principles of instruc-
tion [35]. Merrill [35] derived the first principles of instruction
from a comprehensive review of instructional theories and mod-
els. His goal was to define core principles underlying effective in-
struction, regardless of philosophical orientation or instructional
theory. As such, first principles of instruction bridges differing
pedagogical approaches and provides a common ground for de-
veloping effective, problem-based instruction.

The purpose of this paper is two-fold: (a) illustrate how in-
tegrating accreditation guidelines (assessment), curriculum mod-
els (course design), and educational theories (lesson design) can
provide a comprehensive framework for IS curriculum design,
assessment and improvement and (b) define research and applica-
tion propositions regarding the impact of the two-level framework
on IS education stakeholders. This paper is organized as follows.
First we review accreditation issues related to curriculum design,
identify relevant IS curriculum models, and describe pertinent
educational theories. We then introduce a two-level framework
for designing, assessing and improving information systems cur-
ricula. We illustrate the effectiveness of this proposed two-level
framework by describing its application in an existing systems
analysis and design (SAD) class. We conclude the paper by defin-
ing future research and application propositions related to use and
testing of the two-level framework.

LITERATURE REVIEW

The literature review is divided into three sections related to
the proposed framework. The first section identifies the impor-
tance of accreditation and assessment for universities and how
they relate to curriculum design. The second section describes
relevant information systems curriculum issues. The third section
reviews a specific instructional design model, namely, first prin-
ciples of instruction [35].

Importance of Accreditation and Assessment
Accreditation is very important in higher education to ensure

program standards and quality. At least two types of accreditation
impact information systems programs. AACSB accredits business
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schools (where most IS programs are located) and the Accredita-
tion Board for Engineering and Technology (ABET) accredits IS
programs. AACSB is the premiere accreditation association for
business schools, with 540 educational institutions having earned
its accreditation designation as of March 2007 [2].

The AACSB guidelines for curriculum development are used
widely by educational institutions and other academically profes-
sional organizations. The AACSB guidelines governing curricu-
lum and student assessment and continuous improvement are of
specific relevance to this paper. AACSB Assurance of Learning
Standards 9, 12, 13,15 and 16 (Appendix A) specifically address
the need for faculty members and schools to demonstrate con-
tinued achievement in goal-driven curriculum development and
assessment, faculty development and assessment, and learner as-
sessment.

AACSB [2] specifies two reasons why assessment is of utmost
importance in the learning process: accountability and continuous
improvement. IS programs are held accountable via assessment
to ensure that students have the knowledge and skills appropriate
to their earned degree. Assessment can also be used as a baseline
for continuous improvement efforts. The two reasons for assess-
ment are closely related: assessment is an integral part of curricu-
lum development and improvement.

AACSB guidelines focus on curriculum assessment. How-
ever, AACSB guidelines are silent regarding how to teach, what
content to teach, and how to conduct individual student assess-
ment. The two-level framework provides a prescriptive approach
to both course and lesson design. Although our specific focus is
on IS curriculum design and assessment, this two-level frame-
work is applicable to any program seeking a structured approach
for curriculum design, assessment and improvement (regardless
of their accreditation status).

Issues in IS Curriculum Design

Information systems educators face an especially difficult
challenge in keeping their curricula updated to meet accredita-
tion guidelines. The IS curricula has to be updated frequently to
provide students with current, marketable knowledge and skills
[6, 21, 29, 30, 33]. Additionally, the dynamic nature of IS makes
it necessary to balance fundamental and emerging knowledge
and skills [31]. IS educators must constantly update their own
knowledge and skills, incorporate the new knowledge and skills
into their courses, and continue to teach fundamental IS topics.
[S-related professional organizations provide guidance through
various curricula models [12].

The most widely adopted model is the IS 2002 model curricu-
lum [22] which is endorsed by the major professional organiza-
tions in the IS field. It is based on over 1,000 fundamental topics
derived from the general IS body of knowledge. These topics are
organized into 126 learning units which are then grouped into
10 required and 1 elective course [22]. The learning units are se-
quenced according to an instructional design methodology from
Gagné, Briggs and Wager [20], pioneers in the field of instruc-
tional technology.

The IS 2002 model curriculum appears to be aligned to vari-
ous degrees with current IS curricula at most universities. In a
recent survey of undergraduate programs in the United States,
Kung et. al. [28] examined IS curricula for seven core IS courses
indicated in the model curriculum. Systems analysis and design
was offered by 94% of universities, database by 92%, program-
ming by 88%, telecommunications by 71%, introduction to IS by
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61%, 1S capstone course by 47% and operating systems by 16%.
Similar results have been found in earlier studies [21, 33, 48].

The IS 2002 model curriculum is a guide — a suggested archi-
tecture that IS educators can use to develop their curricula. The
ultimate responsibility and decision for how to apply the mod-
el to their particular program, however, lies with IS educators.
Few documented approaches to effective implementation appear
in the literature. Denton et. al. [17] proposed applying Quality
Function Deployment (QFD) and the House of Quality (HoQ) to
IS curricula design. QFD and HoQ are industrial quality manage-
ment tools designed to incorporate customer requirements at each
stage in the development process. Future employers represented
customers of the student products of the resulting IS curriculum.
Denton et al. [17] used HoQ to identify what customers wanted
and how to provide it from a curriculum and course perspective.
Daigle et al. [16] used a mapping technique to evaluate how well
their existing courses covered the specified IS 2002 learning
units. By evaluating possible coverage of each IS 2002 learning
unit in each course, educators were able to provide accreditation
documentation of curriculum quality while simultaneously noting
gaps in the curriculum.

The IS 2002 curriculum model and the various approaches to
its implementation stop short of providing IS educators with a
means of implementing the curricula at the base level: the les-
son plan. A serious gap exists between modeling a curriculum or
course and modeling the actual interaction between faculty and
student. We propose a pedagogically sound framework to fill that

gap.
Review of First Principles of Instruction

The two-level framework for IS curriculum design, assess-
ment and improvement extends the first principles of instruction
[35]. First principles of instruction [35] summarizes the common
underlying principles of a wide variety of design theories, includ-
ing both constructivist and objectivist designs. The strength of
first principles of instruction is in its lesson design. It has been
used in prior MIS and computer science research [7, 44] and by
multinational corporation training departments [15]. The prob-
lem-based approach used in first principles of instruction seems
to be especially relevant to an applied science like IS. First prin-
ciples of instruction focuses on the following five prescriptive
design principles [35]:

e Learning is facilitated when learners are engaged in
solving real-world problems. At the heart of first prin-
ciples of instruction is a purposeful effort to engage stu-
dents in solving real-world problems. Instruction using
a problem-based approach should include a very simple
to very complex progression of problems to solve [35].
This increased problem complexity allows learners to
engage successfully in activities before progressing to
more complex problems to solve, thereby ensuring that
students are introduced to problems at an appropriate
level of difficulty.

e Learning is facilitated when existing knowledge is ac-
tivated as a foundation for new knowledge. Cognitive
processes such as accommodation and assimilation [8]
are related to activation of memory. The activation prin-
ciple encourages instructors to assist students in recall-
ing, relating, describing and applying knowledge from
relevant past experience, which can then be used as a
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basic foundation for acquiring new knowledge [35]. Ac-
tivation allows learners to draw on past experiences and
link existing knowledge to the new knowledge being
acquired [5].

e Learning is facilitated when new knowledge is demon-
strated to the learner. “The demonstration must be con-
sistent with the learning goal: (a) examples and non-ex-
amples for concepts, (b) demonstrations for procedures,
(c) visualizations for processes, and (e) modeling for
behavior” [35]. This consistency is important to address
in order to ensure that the demonstrated knowledge is at
an appropriate level for students to solve the identified
problem.

e Learning is facilitated when new knowledge is applied
by the learner. The application principle encourages stu-
dents to use their new knowledge or skill to solve a vari-
ety of related problems. The application should include
an authentic task where the learner is given ownership
of the process used to develop a solution that supports
and challenges the learner’s thinking [35]. Assessment
is consistent with the specified learning objective: rec-
ognize concepts; perform activities, identify entities, or
predict outcomes. Instructional support decreases as stu-
dent mastery increases.

o Learning is facilitated when new knowledge is integrat-
ed into the learner’s world. Integration and transferring
new knowledge and skills into the workplace is critical
and often part of evaluating the effectiveness of a suc-
cessful training program. Many companies use Kirkpat-
rick’s four levels of evaluation where effectively trans-
ferring training represents a Level Three evaluation [8].

First principles of instruction is a strong model at the lesson-
design level. However, it lacks an integrated component for
continual improvement. Further, it is not directly applicable to
curriculum development. The two-level framework extends first
principles of instruction to fill this gap.

COMPREHENSIVE TWO-LEVEL FRAMEWORK

Accreditation guidelines define how the learning outcome is
measured and documented; model curricula define the material to
be taught; instructional design theories define how the material is
best taught and student learning assessed. Each of the three com-
ponents mentioned are vital to IS curriculum design, assessment
and improvement, but currently no comprehensive framework
exists that combines the three.

The two-level framework proposed in this paper consists of
two interrelated models: a macro level model for overall curricu-

lum design, assessment and improvement and a micro level mod-
el for individual lesson design and improvement. On the macro
level the phases of the model are performed only once per semes-
ter; whereas on the micro level an iteration of multiple phases are
performed.

Table 1 illustrates the major components of the models and
guidelines described previously in comparison with the proposed
two-level framework.

Macro Level Design Model

The macro level model is designed primarily for overall
course layout and is arranged to address the following critical
questions:

e What core problem and associated sub-problems will
the students solve?

e What goals will solving these problems achieve?
¢ How will student performance be assessed?

¢ How can students integrate the new knowledge/skills in
everyday life and work experiences?

* How can the course be continuously improved?

Answering these questions helps to create a high quality learning
experience for students while simultaneously serving as a com-
prehensive tool for assessment and accreditation purposes. The
five components of the macro level model include the core prob-
lem, goals, assessment, integration, and improvement (see Figure
1); they are described in detail in the next section. Sample ques-
tions instructors can review to help apply the five components are
provided in Appendix B.

The macro level model must be performed every semester the

/—\

Improvement Goals
Problem
Integration Assessment

—

Figure 1: Macro Level Model

How to What to Lesson Student Curriculum Curriculum
teach teach Improvement Assessment Assessment Improvement

Instructional Design Theoriesx X X
IS 2002 Model Curriculum X
AACSB Guidelines X X
ABET Guidelines X X
Proposed Framework X X X X X X

Table 1: Comparison of Instructional Design/Curriculum/Assessment Guidelines
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course is offered to ensure that continuous improvement takes
place.

Problem

The central component of the macro level model is the iden-
tification and definition of a challenging real-world, up-to-date
problem. The first step is to identify a comprehensive core prob-
lem that addresses all the content covered in the course. If the
definition of a real-world problem is not possible, detailed sce-
narios can be used to create a realistic environment for students.
Examples of comprehensive core real-world problems include the
development of a website for a web design or web-programming
course, the development of software system for a programming
course, ERP projects incorporating business processes [43], and
the development of a database and related queries for a database
course [26]. The core problem can then be broken down into
smaller sub-problems. The individual sub-problems are grouped
by topic area. This grouping accommodates the traditional layout
of textbooks and allows for easier student assessment, since test-
ing most often occurs at the topic area level.

Goals

Course goals are the second component of the macro level
model and can be used in course syllabi. The important element
of this phase is that the course goals are linked directly to the
identified sub-problems created in the prior phase (Figure 2).
Besides the course goals (CG) set by the instructor, goals can
include common department or college goals (AG) to prepare
for accreditation as well as learning unit (LU) goals identified
in national curriculum models such as IS 2002 and OSRA 2004.
The mapping of sub-problems to goals ensures that all goals, both
those identified by the instructor and departmental/college goals
like good communications skills, are covered in the class. The
connection between sub-problems and goals is not a one-to-one
relationship; some goals (such as working in teams) may apply to
several of the identified sub-problems for the course.

Assessment

Assessment at the macro level provides an opportunity to de-
termine the best approach to evaluate students’ comprehension
of the knowledge and skills. Assessment can include common
tools like homework, quizzes, exams, presentations, projects, and
activities, or more innovative approaches, like learning software
that provides immediate feedback and study suggestion [38]. Ap-
propriate assessment methods (Ax) are linked to the identified
goals (Figure 2) from the second phase of the model. The pur-
pose of including assessment is to provide evidence students have
the desired knowledge and skills taught in the class and provide
faculty with real-time feedback for tailoring the instruction to en-
sure student learning. Smith et. al. [49] distinguished between
outcome-based measures (result oriented—multiple-choice exams,
individual case analysis, etc.), behavior-based measures (process
oriented—class participation, utilization of office hours, etc.) and
hybrid measures (result and process oriented—group paper, re-
worked student assignment, etc.) for assessment. The appropriate
method or methods need to be defined for each goal. The map-
ping of assessment methods to goals also ensures that the college
goals are included in the assessment method. This guarantees that
sufficient documentation is available at time of accreditation or
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renewal.

Assessment methods should also consider the needs of the stu-
dents. An overall college goal should be that students have a wide
variety of projects to incorporate into their interview portfolios.
Since goals are designed around real-world problems, and assess-
ment is linked to goals, the development of meaningful portfolio
pieces should be relatively easy.

Integration

Integration is an important and often overlooked element of
designing curriculum. Regardless of how much is learned in the

| Core Problem |

l

Topi Goals
Topic 1
Sub-Problem 1 CG1,AGx,LU1,LU3
Sub-Problem 2 AG2,LUx
Sub-Problem x CG3,LU7
Topic 2
Sub-Problem 1 CG1,AG3
Sub-Problem 2 AG2,LU103
Sub-Problem x CG3,AG2
Topic x
Sub-Problem 1 CG1,AG4
Sub-Problem 2 AG2
Sub-Problem x CG3,CGx
Goals Assessment
1S2002 Learning Unit Goals
1S2002.1 LU7 A1l
1S2002.1 LU9 A1,A2,
1S2002.2 LU204 A3
1S2002.x | LUx A1,A2,A5
Course Goals
Goal 1 CG1 A4
Goal 2 CG2 Ax
Goal x CGx A3,Ax
AACSB/College Goals
Goal 1 AG1 A1,A2,A5
Goal 2 AG2 A1l
Goal x AGx A2

l

Assessment Method
Quiz A1l
Midterm A2
Final Exam A3
Presentation A4
Portfolio A5

Figure 2: Mapping of Goals to Topics, and Assessment Meth-
ods to Goals
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Improvement Goals —\

Problem TopicArea 1

Improvement Activation
Integration Assessment

—~——— Problem

Application Demonstration

—
P

Improvement Activation
Problem
Application ~ Demonstration

P

Improvement Activation

Problem

Application Demonstration

Assessment of
Topic Area 1

Topic Area 2
A

Improvement Activation

Problem

Application Demonstration

Improvement Activation

Problem

Application Demonstration

Improvement Activation

Problem

Application  Demonstration

Figure 3: Relationship between macro and micro level

classroom, students need to transfer this knowledge and skills
into everyday life and work experiences. Integration is included
at the macro level of our framework because integration strategies
can be implemented before, during, and after the classroom ex-
perience [11]. Discussions, demonstrations, guest presentations,
and goal-setting are all simple methods to improve integration.
Advanced integration methods such as action planning is also
recommended. The general purpose of an action plan, often con-
sidered to be the most effective transfer tool, is to help students
identify specific areas where change can be implemented in the
workplace or real-world situation [18]. Specific details on how to
organize and implement an action plan are readily available [11,
19, 24].

Improvement

A strategy for continuous course and instructor improvement
must be developed for each course. Toyota found that standard-
ization is the basis for continuous improvement [32]. Improve-
ment can only be made when the current process is known and
measurable. Therefore, the first step in continuous improvement
is to document and measure the current processes. The macro
model is an ideal tool for this step. The process of mapping the
sub-problems to the goals and then the goals to the assessment
methods helps to organize the overall course outline and to im-
mediately recognize if something is missing or not aligned, e.g.,
a sub-problem is not linked to a goal or a goal has no assessment
method. Any shortcomings found during the mapping process
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Improvement Activation

Problem

Application Demonstration

—

Assessment of
Topic Area 2

can be incorporated into an improvement plan.

Once the current process has been documented and measured,
then methods of improvement need to be identified. IS instruc-
tors are continually faced with the challenge of staying abreast of
emerging technologies and incorporating them into their courses.
Such ongoing learning and course refinement requires much plan-
ning. Resources available to the instructor include online news
and discussion groups, journals focused on the course topic or
pedagogical innovations, and published IS cases studies and
teaching materials.

Instructors should also consider course improvements in
the relationship with other courses and the overall curriculum.
Emerging topics which are first integrated into an existing course
may later merit their own course listing, as determined by the cur-
riculum committee.

Relationship between Macro Level and Micro Level

Figure 3 shows the relationship between the macro and
micro levels. The sub-problems identified in the macro level
become the bases for the individual lesson designs of the mi-
cro level. The sub-problems progress in an iterative or water-
fall method using a scaffolding approach to instruction. That is,
the instructor provides a large amount of support and correct-
answer feedback in the beginning as students start with fairly
simple sub-problems. The instructor methodically decreases sup-
port as students assume increased responsibility for learning and
demonstrate proficiency in solving increasingly complex sub-
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problems. The result is student ownership of learning skills and
demonstration of content mastery, both of which are transferable
to the workplace.

Each iteration of the micro level consists of an activation,
demonstration, application and improvement phase, all centered
on an individual sub-problem. The sub-problems are grouped
into different topic areas, each with its own time and method for
assessment. Student assessment is conducted at the macro level
after completion of a set of micro-level lessons covering a given
topic area.

Micro Level Design Model

Once the macro level is complete and the sub-problems to be
solved have been identified, the micro level model is arranged to
address the following questions:

* How can I activate students’ past experiences to help
solve this new sub-problem?

*  What is the best way to demonstrate the material?
* How will students apply what they have learned?

e What were the problems and how can this lesson be
improved?

The micro level model consists of the following phases: sub-
problem, activation, demonstration, application, and lesson im-
provement.

The micro level includes pedagogical guidelines for the indi-
vidual lesson design. The problem, activation phase, demonstra-
tion, and application phases are consistent with the original first
principles of instruction model. We added a reflection/lesson im-
provement phase to ensure continual improvement. Each of these
phases is described briefly below:

Problem

The specific sub-problems identified in the macro level be-
come the center of each lesson. An effective instructional strategy
enables students to solve the sub-problem and achieve the associ-
ated goals related to the sub-problem. The instructor will want
to work through the sub-problems at the micro level in order to
determine in detail every step required to solve them. This often
includes creating additional sub-problems and challenges to solve
the core problem.

Activation

Once a sub-problem has been identified, the instructor can de-
termine a strategy on how prior knowledge can be activated to
solve that problem. The first step is to identify what knowledge
students already possess about the topic, either from prerequisite
classes, prior work experiences or topics already covered in the
current class. The activation phase illustrates the importance of
faculty knowing what is taught in other classes and encourages
faculty to work together to create a curriculum that is logical and
organized. Instructors also need to be aware of students’ back-
grounds and work experiences and build those experiences into
the activation phase. Using students’ existing knowledge to help
introduce and bridge to new knowledge is an effective design
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strategy for creating IS curriculum.
Demonstration

The demonstration phase includes strategies on how the
knowledge associated with the sub-problems can be presented to
the students. Common demonstration techniques include lecture,
guided discussions, in-basket techniques [8], demonstration-per-
formance methods using examples and non-examples, and case
studies. The demonstrations must be consistent with the instruc-
tional goals. The demonstration principle does not necessarily
require the instructor to lead the demonstration. For instance,
Savery and Duffy [46] describe supporting and challenging the
learner to think and to provide a supportive learning environment
to complete a task without specifically requiring an instructor-
guided demonstration. Demonstration elements could include ac-
cess to relevant materials and/or resources rather than a lecture.

Application

The application phase includes making decisions on what ac-
tivities would be appropriate for students to apply their knowl-
edge. Application of new knowledge can include activities such
as projects, presentations, papers, and simulations. The applica-
tion phase should also prepare the students for assessment. The
application and assessment instruments must be consistent. Stu-
dents must have the opportunity to apply their knowledge at the
same level they will be assessed.

Improvement

The lesson improvement phase is the final phase in the micro
level model. The purpose of the lesson improvement phase is to
engage in active reflection for the express purpose of increasing
lesson quality. Instructors can identify areas of the lesson that
were effective, areas that need to be improved, and areas that need
to be removed. While the macro level improvement focuses on
important areas such as staying current with the changing field of
IS, the micro level lesson improvement looks for practical ways
to increase lesson quality and make the instruction more effective
and appealing to the students.

EXAMPLE: DESIGN OF
SYSTEMS ANALYSIS & DESIGN CLASS

A systems analysis and design (SAD) class was used as an
example of how to design and teach a class using the two-level
framework developed in this study. The SAD class was selected
because of its importance in IS. The IS 2002 curriculum model
[22], the Organizational Systems Research Association cur-
riculum model [41], and ABET’s core material requirements [3]
all include SAD as a required core course. In a survey about IS
undergraduate programs in the United States, Kung et. al. [28]
reported that 92% of public and 96% of private universities in-
cluded SAD in their IS curriculum. The course described here
serves as a capstone course (class size capped at 25 students) for
all information systems students.

Macro Level: Overall Course Design

We designed the course based on the macro level model
components of the framework: problem, goals, assessment, inte-
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Topic Area

Problems

Goals

Introduction to SAD

LU72,LU116,CG2,CG5

Planning

LU80,CG1,AG1,AG2

Setting goals and securing commitment

LU74, LU86,LU114

Feasibility analysis

Lu77

Develop requirements gathering

LU74,LU86

Develop Gantt chart

LU9%,LU114,LU105,CG4,AG4

Analysis & Design

LU75,LU80,LU96,LU100,LU101,CG1,CG3,CG4,AG1,AG2,AG4

Use-case modeling

Structural modeling/traditional data modeling

Behavioral modeling/traditional process modeling

Human computer interaction layer design;

Physical architecture layer design

Network model, hardware/software specifications

Implementation LUS80,LU9%4,LU117,CG1,AG1,AG2
Programming LU98,LU100
Testing LU98,LU103
Installation and Operations LU9%4,L.U97
Project management soft skills LU106,CG6
Change Management
Leadership and motivation
Diversity in project teams LU113
Communication
Special Topics in SAD CG5,AG3

Table 2: SAD Topics with Mapped Goals

gration and continuous improvement. Each is discussed below.
Problem

The core problem for the class was to design, develop, docu-
ment and implement an information system for a real-world
company. Some of the projects were provided by the instruc-
tor whereas others were initiated by the students. Most projects
consisted of a small database infrastructure connected to a web-
based user interface using HTML, Dreamweaver™, Flash™,
or JavaScript™. Most groups used either Visual Basic. NET™
and Access™ or PHP™ and MySQL™,; the programming lan-
guages and database skills are taught in prerequisite classes.
The projects were developed in small teams of three to five team
members.

The course topics followed the traditional four phases in
SAD (planning, analysis, design, and implementation). Proj-
ect management was added as an additional topic area, since
project management had not been covered in any other class.
After determining the sub-problems for each of the topics, the
project management topic was split into project planning and
soft skills required for project management. The project plan-
ning topic was combined with the SAD planning topic. Also, the
analysis and design phases were combined into one topic. These
topic areas created a natural progression of problems as recom-
mended by first principles of instruction. The topics and indi-
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vidual problems are itemized in the Column 1 of Table 2. The
associated goals (learning unit, course, college/accreditation) are
listed in Column 2.

Goals

The IS curriculum in which the SAD class is taught does not
strictly follow the IS 2002 model curriculum; therefore, the SAD
(partially) covers topics from four different classes of the model
curriculum. The learning unit goals, course goals and college/ac-
creditation goals that were identified for this class are identified in
Table 3. The mapping of the goals to the sub-problems is included
in Table 2. Some of the goals are the same for all sub-problems
within a specific topic (e.g., planning) and were assigned on the
topic level, whereas others were more specific and were assigned
on the sub-problem level (e.g., feasibility analysis).

Assessment

Five different assessment methods were used in the class:
hands-on group projects, group presentations, homework assign-
ments, quizzes, and individual presentations. The assessment
methods are listed in Table 4.

The hands-on group project was the primary means of student
assessment. Group presentations were used for general assess-
ment of the planning, analysis/design phase and the implemen-
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GOALS ASSESSMENT

1S2002 Learning Unit (LU)

to present necessary concepts to provide the skills necessary to do the analysis,

modeling, and definition of information systems problems LU72 A3,A6

to show how to collect and structure information in the development of requirements and

specifications LU74 A8

to show how to develop a logical design, and develop and analyze alternatives involving

implementation using packages, tailoring of packages, constructing software, or CASE tools LU75 A8

to show how to assess risks and feasibility LU77 A7

to demonstrate and analyze small group dynamics as related to working with users LU80 All

to discuss the importance of finding synergistic solutions with team and clients LU86 All

to provide an opportunity to develop and use project management, project standards,

and a system implementation plan, and to implement a documentation plan LU%4 All1,A1,A3

to provide opportunity to develop functional specifications for an information system, develop

a detailed information system design, and develop information system application controls LU9% A7

to show how to develop a conversion and installation plan, develop a hardware systems

and environmental plan LU97 A8

to show how to develop detailed program specifications, develop programs, set up

system test parameters, install, and test the new system, implement the conversion

plan, employ configuration management LU98 A9

to show how to present a system design, test plan, implementation plan, and evaluation,

in written and oral form LUI17 A7,A8,A9

to develop skills in analysis, design, and development of application software using a

programming environment LU100 A2,A5,A11

to identify differences between a structured, event-driven, and object-oriented application

design and explain the implications of these approaches to the design and development process LU101 A2,A5

to be able to develop program tests and system tests LU103 All

to ensure attitudes necessary for successful team behavior including empathetic

listening, consensus negotiation, conflict resolution, and synergistic solution finding, and

to apply the concept of commitment and rigorous completion LU113 All,A4

to ensure goal setting and alignment of team activities with project obligations LU114 A7

to describe and explain life cycle concepts, and apply them to the course project LUl16 A3,All

to ensure skills needed to design a project development and implementation plan LU105 Al,A3,A11

to further develop and practice essential project management skills LU106 Al,A3.A11

to develop skill in use of project management tools and methods within the context of an

information systems project LU107 AlA3
Course Goals (CG)

Develop real-world information system CGl All

Introduce students to different software development methodologies CG2 A6

Develop UML skills CG3 A2,A5,A11

Develop MS Project and Visio skills CG4 Al1,A3,A5,A11

Introduce students to emerging concepts in SAD and project management CG5 Al0

Develop project management soft skills CG6 A4
AACSB/College Goals (AG)

Develop students oral and written communication skills AGI1 A7,A8,A9,A10,A11

Provide students with portfolio AG2 All

Lifelong learning AG3 A10

Use of up-to-date IT tools AG4 Al,A3,A5

Table 3: Goals with Mapped Assessment Method
8 Journal of Computer Information Systems Summer 2008




Assessment Method
Homework 1 Al
Homework 2 A2
Project Management Quiz 1 A3
Project Management Quiz 2 A4
UML Diagrams Quiz 3 AS
Final Exam A6
Group Project Presentation 1 A7
Group Project Presentation 2 A8
Group Project Presentation 3 A9
Individual Presentation Al10
Hands-On Group Project All

Table 4: Assessment Methods for SAD Class

tation phases of the project. Homework and quizzes were used
to assess important components, e.g., UML diagramming tech-
niques that needed to be assessed on an individual basis. Indi-
vidual presentations of related, up-to-date material were used to
assess students’ ability to acquire, analyze, synthesize and present
new knowledge. Their presentation had to identify how the new
knowledge related to topics already covered in class.

Because the described SAD course is considered the capstone
course, it represents, in part, a reflection of the effectiveness of the
departmental program. The completed information system could
be used as part of the departmental assessment. Users and other
stakeholders of the systems could be surveyed about the quality
of the project (to assess technical skills) and the interaction with
the team (to assess communication skills). The completed project,
including documentation, also serves as a portfolio piece for the
students.

Integration

Determining how to encourage students to integrate (transfer)
and realize the importance of what they have learned can be a
challenge. To address this final element, the instructor had former
students (currently working full-time) and industry speakers visit
the class and share their experiences related to how they had inte-
grated into their careers the current topic under study. The class-
room visits proved to be a valuable experience for students and
provided an excellent opportunity for students to network with
people in industry. Additionally, alumni guest presenters provid-
ed faculty with a more in-depth means of assessing the level to
which former students had integrated academic learning into their
careers than was possible via the traditional alumni survey of IS
skills and knowledge used in the workplace [51].

Continuous Improvement

The instructor of the SAD course used the Computerworld
e-mail newsletters (www.computerworld.com) as an effective
resource for getting information about new developments in SAD
and project management. New technologies/methodologies in
SAD or project management are incorporated into the class each
semester. Additionally, each student makes a 10-minute class
presentation on one of the topics identified by the instructor in
the class. Requiring students to research independently topics not
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included in their textbooks and then present that content to the
class helps prepare students for future work experiences where
they will be required to conduct and present independent research
on emerging technologies and processes. The student presenta-
tions and current events (e.g., successful/failed projects, trends
in the job market related to SAD, etc.) initiated stimulating class
discussions.

In addition to incorporating new topics into the class content
every semester, the instructor continuously updates the class by
incorporating new developments, like new versions of UML, and
new, real-world examples. This approach has proven to be very
effective; the instructor consistently reaches above-average stu-
dent evaluations.

Micro Level: Topic design

The problems identified in the macro level phase (Table 2)
were used to design the individual lessons using the micro level
model. To illustrate how the elements of the micro level can be
applied, we present an example of one lesson: the development
of structural models, namely, use case description and a use cases
diagram. Application of each phase of the micro-level model as
applied to this lesson is described below.

Problem

The sub-problem for this lesson was to develop use case de-
scriptions and a use case diagram for the information systems on
which the teams were working.

Activation

Prior knowledge was activated by having the students describe
the steps involved in buying something online. Online shopping
was selected because the majority of IS students had purchased
something online before. Special attention was directed to the
checkout process in order to prepare students for the issues of
relationships between use cases.

Demonstration

The instructor provided an example of a completed use case
and then discussed the elements. Together the instructor and stu-
dents developed a detailed use case description for a case study.
Students were asked what other use cases were needed for the
case study, and the relationships among the use cases were dis-
cussed. The instructor demonstrated how to create a use case dia-
gram in MS Visio while the students followed along in practice.

Application

The students applied the new knowledge to their projects by
developing use case descriptions and a use case diagram for their
projects. The instructor assessed student knowledge and provided
correct-answer feedback while working one-on-one with each
team in a lab environment. This informal assessment at the micro
level helped students prepare for the later formal assessment at
the macro level. Formal assessment at the macro level consisted
of a homework assignment and a quiz where students developed
use case descriptions, among other diagrams, for a hypothetical/
fictional information system.

Improvement
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The instructor monitored student performance in the lab (in-
cluding student questions) to determine common problems from
which a strategy for improvement the next semester would be
developed. Problems encountered on the micro level often lead to
changes in the teaching approach. One example of a problem we
encountered was that students struggled with the include/extend
relationship among use cases. To improve lesson design and cor-
rect the problem, the instructor extended the demonstration phase
and included a wider variety of examples and non-examples of
use case diagrams.

IMPLICATIONS

AACSB or ABET accreditation [13, 38] and advances in
information technology [12, 50] are two major forces obliging
continual curriculum and lesson design in Information Sys-
tems departments. To develop or modify a full curriculum
and all supporting instructional units requires a serious com-
mitment of time, effort and money [13, 45]. Most of the
intangible costs of accreditation are associated with keeping
the program current for advances in technology [13] and are
borne by faculty as part of their service commitment or in-
structional load. However, use of the two-level framework
model, with its built-in assessment linked to learning goals,
would facilitate the development of required accreditation
reports. Further, a learning-centered model linking lesson and
curriculum design would ensure the focus stays appropriately
on student learning.

This study developed a comprehensive, two-level framework
for information systems curriculum design, assessment and im-
provement centered on solving real-world problems. The macro
level provides a general framework for overall course develop-
ment, including goals and assessment methods. The macro level
ensures that topics, goals and assessment methods are related to
each other. The micro level provides a framework for individ-
ual lesson design and course pedagogy. The micro level model
encourages the use of a progression of increasingly complex
sub-problems as well as ensuring appropriate activation, dem-
onstration, and application opportunities for each problem. This
approach provides benefits for everybody involved in the edu-
cational system: deans and department heads, faculty members/
instructors, students and employers. In the following paragraphs
we discuss stakeholder benefits and related propositions asso-
ciated with use of the comprehensive two-level framework for
information systems curriculum design, assessment and improve-
ment.

Benefits for Department Heads and Deans

As part of their accreditation preparation, deans and depart-
ment heads need the ability to report assessment measures re-
lated to curriculum, departmental and collegiate goals. Program
accreditation can take five to seven years and consume a vast
number of resources [13]. Following the proposed two-level
framework for course and lesson development would ensure that
assessment would be automatically integrated and available when
needed, thereby enabling deans and department heads to comply
with assessment and continuous improvement requirements set
by accreditation bodies such as AACSB and ABET. Therefore,
we make the following proposition:

Proposition 1a. Deans and department heads can use the infor-
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mation from the macro level model as a part of the college assess-
ment and continuous improvement plan.

Additionally, department heads could use the combined
macro and micro levels of the framework to evaluate teaching
performance. The current validity and reliability of student evalu-
ations related to faculty teaching performance is debatable [40,
52]. A better approach might be to require a macro and micro
level model for each class so that department heads could more
easily evaluate the pedagogical approach and topics, goals and
assessment methods covered in the class. Relatedly, continu-
ous improvement associated with teaching performance could
be facilitated by mapping a class to the framework, identifying
weaknesses, and collaboratively developing a plan for teaching
improvement.

Proposition 1b. Department heads can use information from
the macro and micro level models as part of the faculty teaching
performance evaluation and subsequent mentoring recommenda-
tions for continuous improvement.

Following the framework allows department heads and cur-
riculum committees to get the “big picture” of their curriculum.
They can easily identify what topic areas are covered in the dif-
ferent classes, how classes relate to each other, and if college/
department goals are incorporated into classes and assessed. This
overall view provides a good basis for curriculum and course im-
provement.

Proposition 1c. Department heads and curriculum committees
can use the information from the macro and micro level models
for overall curriculum and course evaluation and improvement.

Benefits for Faculty Members/Instructors

Course organization is considered one of the important factors
affecting student evaluation of teaching [9, 34, 42]. The macro
level can be used as a guideline in the design of the overall class
and the syllabus. It ensures the class goals are centered on real-
world problem statements: goals are mapped to sub-problems and
assessment methods are mapped to goals. Following the macro
model guarantees that these elements are included in the syllabus
and that a strategy for integration of new knowledge and a plan
for continuous improvement are developed.

Proposition 2a. Faculty members/instructors can use the macro
level model to develop an overall course outline, including real-
world problems, goals and assessment methods.

Instructors can also use the micro level model to develop ef-
fective lessons. Brightman [10] suggests that one of the keys to
improving course organization is the use of diagrams that show
the material interconnectedness. Perusal of models from the cur-
rent and related or prerequisite classes enables faculty members/
instructors to easily determine which topics have already been
covered and refer to them in the activation phase. The macro and
micro level models could be shared with students to help them see
how the course is organized and how the current lecture builds on
previous knowledge. The improvement phase of the micro model
enables faculty members/instructors to assess how well the indi-
vidual lessons map onto and develop students’ knowledge.
Proposition 2b. Faculty members/instructors can use the micro
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level model to design individual lessons.
Benefits for Students

Because solving real-world problems is at the heart of the
proposed framework, students will encounter realistic chal-
lenges that approximate similar situations they will likely
face when they enter the workplace. Additionally, students
can use their projects to build a valuable portfolio for poten-
tial employers.

Proposition 3a. Students’ learning is enhanced by solving real-
world problems that prepares them to face similar challenges
found in the workplace.

Integrating the macro and the micro models ensures that stu-
dents engage in a curriculum that has been logically organized
according to clear learning goals and that those learning goals are
consistent with the instruction, student activities and testing com-
ponents included in the course. The structured organization of the
course allows students to see how topics relate to each other and
where/how the current lesson fits into the big picture. Students
deserve to know the specific goals and expectations for a course.
The macro level provides four specific items related to goals and
expectations:

e Identify what students will do. The model provides spe-
cific topics and problems to be solved in the course.

e Define why the topics and problems are relevant. The
model links overall goals and sub-problems. Linking
the topics and sub-problems to department, college,
and national learning guidelines such as IS 2002 helps
the student understand how the course benefits their
education.

e Identify how students will demonstrate competency.
The macro model includes information on how the top-
ics and problems will be assessed.

o Ensure that content is current and applicable. The in-
corporation of continuous improvement at the macro
level ensures that students get up-to-date knowledge
and skills that are marketable to employers.

Proposition 3b. Students’ learning is enhanced through logical
course organization and relevant course material.

The micro level provides support for motivating students
and helping them to think critically. The activation phase pro-
vides students with an opportunity to reflect and share know-
ledge based on their prior experiences. Engaging students in
a discussion to help them create a bridge from prior experi-
ences to new content is a valuable strategy to motivate stu-
dents. The demonstration phase encourages students to stay
motivated and fosters critical thinking. Students know ahead
of time they will be responsible for solving problems based on
the content presented in the demonstration phase. The applica-
tion phase requires students to solve problems using critical
thinking skills rather than simply choosing the best option from
instructor-selected solutions [47].

Proposition 3c. Students’ learning is enhanced by participating
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in a learning environment that is motivating and promotes critical
thinking.

Benefits for Employers

The center of both models is real-world problem solving. This
hands-on approach ensures that students are solving meaningful
problems that are similar to what they will encounter in their fu-
ture workplace.

Proposition 4a. Employers recruiting students from colleges/de-
partments that follow the framework can be assured that students
have experience in real-world problem solving.

The application of advanced IT techniques (e.g., data ware-
housing, data mining, RFID) becomes increasingly important for
companies to gain a competitive advantage. Employers look for
students that have knowledge and skills in both IS fundamentals
and emerging technologies. Since the framework puts great em-
phasis on improvement at both the macro and micro levels, using
the framework would ensure that students get an education that
has a good balance of knowledge and skills in IS fundamentals
and emerging technologies.

Proposition 4b. Employers recruiting students from colleges/de-
partments that follow the framework can be ensured that students
have the necessary skills needed in today’s job market.

FUTURE RESEARCH

More work is needed to validate each of the above proposi-
tions. Empirical research would demonstrate the utility of this
model to develop a strong IS curriculum. Additionally, use of this
framework to identify weakness in the overall curriculum or spe-
cific courses may be used as justification for course-development
release time.

Implementation of the framework needs to be replicated in dif-
ferent classes. We successfully implemented the two-level frame-
work for information systems curriculum design, assessment and
improvement in a systems analysis and design class. We encour-
age others to report their experiences and “best practices” as they
implement this framework in other IS courses. A repertoire of
curriculum/course design approaches would strengthen the entire
IS field.

The framework is especially useful for IS curriculum design
because the constant change of the field requires frequent updates
of the topics taught. A future assessment of the framework may
include applying it to other business curricula and ultimately to
other disciplines. As a socio-technical field, IS is an integral part
of all functional business areas (especially marketing, manage-
ment, operations, and accounting). Therefore, the macro model of
the framework necessarily includes integration with those fields.
On the technical side, IS is integrated with computer science and
software engineering concepts and must therefore consider that
curricula and how it relates to the IS curricula. Future research
would assess the IS-related disciplines to determine (a) how well
that curricula is optimizing the integration of IS knowledge/skills
and (b) what knowledge/skills from those fields we can assume
students have when entering our IS courses.

Use of the comprehensive two-level framework for IS cur-
riculum design, assessment and improvement could be used by
textbook authors. Textbooks currently provide a wealth of infor-
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mation on specific topics but little advice on how to teach that
material. Ideally, textbook authors would address all aspects of
the framework. On the macro level they could incorporate general
advice and provide resources for continuous improvement (e.g.,
websites with links to newsgroups). On the micro level textbook
authors could provide advice on how to present each phase in
the classroom. For example, authors could design case studies
targeted toward each phase of the micro models. They could also
develop topical teaching briefs classified by model phase (e.g., a
demonstration of a use case).

An additional area for future research is to study the process
IS departments use to develop and organize their assessment
plans and compare the existing plan with the comprehensive two-
level framework. For example, one of the authors is involved with
a SWOT (strengths, weaknesses, opportunities, threats) analysis
in preparation for AACSB re-accreditation. Although an effec-
tive overall approach to assessment, the SWOT analysis is weak
regarding individual course/lesson design and assessment. A
comparative approach of identified strengths/weaknesses of the
two-level framework with an existing assessment plan could help
prepare programs and colleges for accreditation.

In summary, we have shown in this paper the effectiveness of
extending the first principles of instruction design approach [35]
into a comprehensive two-level framework for IS curriculum de-
sign, assessment and improvement. The macro and micro levels
of the framework enable all educational stakeholders to benefit
from instruction which is based on a sound pedagogical approach.
The design and assessment of each lesson is mapped to learn-
ing, curriculum, and accreditation assessment goals. Further, the
two-level framework incorporates the continuous improvement
of courses and curriculum so that students are well prepared to
contribute meaningfully in a workplace environment.
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APPENDIX A:
AACSB ASSURANCE OF LEARNING STANDARDS
The following AACSB assurance of learning standards are
most relevant to our proposed framework:

e Standard 9: Demonstrate how faculty members and
staff fulfill the functions of curriculum development,
course development, course delivery, assessment of
learning

e Standard 12: The business school’s faculty in aggre-
gate, its faculty subunits, and individual faculty, admin-
istrators, and staff share responsibility to:
<> Evaluate instructional effectiveness and overall stu-

dent achievement.
<> Continuously improve instructional programs.
<> Innovate in instructional processes.
e Standard 13: Individual teaching faculty members:
<> Keep their own knowledge current with the continu-
ing development of their teaching disciplines.

<> Actively involve students in the learning process.

<> Encourage collaboration and cooperation among
participants.

<> Ensure frequent, prompt feedback on student perfor-
mance.

e Standard 15: Management of Curricula: The school
uses well documented, systematic processes to devel-
op, monitor, evaluate, and revise the substance and de-
livery of the curricula of degree programs and to assess
the impact of the curricula on learning.

e Standard 16: Bachelor’s or undergraduate level degree:
Knowledge and skills. Adapting expectations to the
school’s mission and cultural circumstances, the school
specifies learning goals and demonstrates achievement
of learning goals for key general, management-specific,
and/or appropriate discipline-specific knowledge and
skills that its students achieve in each undergraduate
degree program.

APPENDIX B:
DESIGN QUESTIONS
The appendix contains questions (adapted from [36]) that help
with the implementation of the different phases of both models.

* Questions to help design the macro level problem
phase:
<> What will the realistic environment include (i.e.,
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real-world clients)?

<> How will this environment be conveyed to the stu-
dents?

<> What topic areas need to be covered to complete the
whole task?

<> What problems must be solved for each topic area?

Questions to help design the macro level course goals

phase:

<> What are the goals for the course?

<> What are the common department or collage goals?

<> What other goals does your department track (i.e.,
IS 2002)?

<> How do these goals map to your identified topics
and problems

Questions to help design the macro level assessment

phase:

<> What assessment tools are you planning for each
identified problem?

<> Are the assessment tools appropriate for the identi-
fied problems the students are solving?

<> Will students have an opportunity to create quality
portfolio items?

<> Do the assessment tools used in the class satisfy
AACSB/ABET assessment goals?

Questions to help design the macro level integration

phase:

<> Will students have an opportunity to reflect-on, dis-
cuss, and defend their new knowledge or skill?

<> Do students have an opportunity to publicly demon-
strate their new knowledge?

<> Do students have an opportunity to observe or discuss
with professionals who are already using the knowl-
edge taught in the classroom in the workplace?

<> Will students have an opportunity to create an action
plan to help facilitate the transfer of knowledge to
the workplace?

Questions to help design the macro level improvement

phase

<> What journals specifically deal with this course?

<> What conferences address current trends and topics
from this class?

<> Are there any discussion groups that focus on this
subject matter?

<> Is my course up-to-date and consistent with current
IS curriculum models?

Questions to help design the micro level problem

phase:

<> Get problem and associated goals from the Macro
Level Model?

<> Work the problem to determine every step required
to solve the problem

<> What additional problems are associated with main
problem?

Questions to help design the micro level activation

phase:

<> What prior knowledge do students possess about the
topic from my class?

<> What prior knowledge do students possess about the
topic from other classes?

<> What prior knowledge do students possess related to
the topic from other areas of their lives?

<> How can prior knowledge be activated?

Questions to help design the demonstration phase :

<> How can I demonstrate the topic?

<> What examples would be appropriate?

<> Are the demonstrations consistent with the instruc-
tional goals?

<> Would media enhance learning?

Questions to help design the application phase:

<> What are the students be expected to do?

<> Do learners have an opportunity to apply their newly
acquired knowledge or skill?

<> Is the application consistent with the instructional
goals, and does it involve a varied sequence of prob-
lems with feedback?

<> What is the assessment tool for this activity (from
Macro level)?

<> Is this assessment consistent with the knowledge,
skills, and attitudes being taught

<> Will this assessment be a valuable experience for the
students (i.e., serve as a portfolio piece)?

Questions to help design the Lesson Improvement

phase:

<> What components of this lesson segment were ef-
fective?

<> What components of this lesson need to be im-
proved?

<> What components of this lesson need to be re-
moved?

<> How did I receive feedback related to lesson im-
provement?

14 Journal of Computer Information Systems Summer 2008





