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ABSTRACT

Sets of incrementally reinforced EXCEL spreadsheet cases have been constructed and used at
Fairleigh Dickinson University over the past two years with a high degree of student involvement
and participation. The construction of these cases is based on an adaptation of a management
goal-setting technique, having the acronym S.M.A.R.T. This paper describes the application of
this management goal-setting technique to the construction of spreadsheet case, and presents an
example case illustrating its actual use.
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INTRODUCTION

he importance of spreadsheets and Excel in both for-profit and non-profit institutions has been well
documented. Spreadsheet competency was rated as the most important IT competency subject in a

detailed survey of 111 employers of Northeastern University undergraduate business school students
(Kesner, 2008). In responses from surveyed employers (Bartholomew, 2004), spreadsheet skills are seen as the
most critical skills for business graduates, while Grossman, Mehrotra, and Ozliik (2007) find that spreadsheets play
a central role in the evolution of business processes and are widely used for mission-critical functions. Additionally,
spreadsheet software, such as Excel, has been found to be a popular tool for data management in non-profit
organizations (West and Green, 2008).

Gorgone et al. (2006) discussed that spreadsheet skills are covered in undergraduate IS programs and
students are expected to possess these skills prior to entering the graduate degree programs in information systems.
According to Aytes (2004), spreadsheets are usually covered in the first semester IS course in business curriculum.
Neely (2004) discussed the fact that spreadsheet skills are increasingly being required both in Management
Information Systems (MIS) programs and in Colleges of Business. A perusal of the syllabi on the ISWorld site
(http://www.magal.com/iswn/teaching/intromis) indicates that these skills are frequently taught in introductory MIS
courses. Other schools teach these skills in a dedicated applications course. Such courses are either designed as 3-4
credit courses where all Office applications are presented, including an introduction to the Internet, or, in many
cases, as 1 or 2 credit courses that teach a smaller subset of these applications.”

For this type of course to be effective and provide the benefits of active, learner-centered instruction, it is
essential that a human be actively engaged with the students (Alphonce, 2003). This engagement includes providing
help, encouragement, and praise to ensure students that they are on the correct learning path, and equally important,
to ensure that the students are actually using the systems provided. This human instruction and interaction typically
involves either meeting with the students on a pre-determined schedule, keeping in touch via email or electronic-
blackboard, or equivalent internet-based options.
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THE STUDENT MIX

The mix of students, learning styles, and competence can vary greatly across introductory IS classes.
Nowhere is this more evident when applied to introductory IS and computer literacy classes.

Competency: Many students enter with little or no real understanding of basic spreadsheet techniques, while others
possess a solid foundation. In many cases, those students who possess experience using spreadsheets tend to over-
estimate their own knowledge of the subject.

Learning Styles: Some students prefer to work alone, while others prefer group and collaborative projects. While
some students flourish in a networked classroom setting, others prefer working at home with their own laptop
computers.

Scheduling: Many students have work schedules that conflict with educational demands. For this group of students,
web-based or hybrid courses are preferable.

Application Knowledge: Few students have, or can easily apply, the concepts they do know to even the most basic
real-world applications (e.g. profit and loss, earned interest, mortgage payments, break-even points, budgeting, cash
flow, etc.)

To provide the benefits of lecture-based courses while still realizing the benefits of self-paced,
individualized instruction that Web-based courses provide, we have developed an approach to constructing sets of
incrementally reinforced spreadsheet cases (Bronson, 2009). This approach is based on adapting the management
goal-setting approach known as S.M.A.R.T. (Schwalbe, 2009), to the creation of Excel spreadsheet cases.

CASE STUDY DEVELOPMENT USING S.M.A.R.T. GOALS

The S.M.A.R.T. goal-setting technique, as applied to creating Excel spreadsheet cases, requires that all
cases conform to the following criteria:

Specific learning objectives
Measureable results
Achievable results
Real-world applications
Time-based

As used at Fairleigh Dickinson University in our introductory IT course, the implementation of this
methodology consisted of creating sets of reinforcing spreadsheet case studies that build within and among
themselves (Bronson, 2009). Specifically, each set of S.M.A.R.T. projects consists of sets of related cases that
reinforce a basic introductory concept using a real-world application. Table 1 indicates the current distribution of
these cases.

Table 1: Topic Designations

Learning Objectives Set No. of Cases

Data Types, Formulas, and Absolute Addressing, Input Data Sections |

Conditional Expressions i

VLOOKUP and HLOOKUP 11l

Cash Flow Applications v

N[l

Graphing \Y

Database Sort

Database Search Vi 3

Database Functions
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CASE OBJECTIVES

The objective of each case, by itself, is thus not only to present a specific learning objective (1st
S.M.A.R.T. criteria), but introduce it in a manner that also uses a real-world application (4th S.M.A.R.T. criteria) To
be included in a set, a case must produce a measurable result (2nd S.M.A.R.T. criteria) and be achievable (3rd
S.M.A.R.T. criteria) with just the information provided by the case. Finally, the compactness of each case makes it
time-based, in that the solution must be handed in within a set time frame (5th S.M.A.R.T. criteria). The completion
date is set to permit students to work on the projects either during class lab times or at home.

Within each set, the cases become progressively more difficult, where the earlier cases are used to first
introduce one or more basic concepts, and later cases then incrementally reinforce and advance the concept under
consideration. Regardless of the topic, however, all of the cases, independent of the set they are contained within,
must present either a basic or more advanced technique, within the context of a real-life application.

An Example

To illustrate how a case study set is constructed in practice, we present the first case in Set | and how it is
used in our basic computer literacy course. Each case is presented within a broader framework that consists of
preceding each case with information related to the topic under consideration, provided either as a lecture or with
reference notes. The student is then asked to work on the case, followed by a post-analysis that can be carried out in
class or via the Internet. Students are free to work ahead of the class by starting a case at any time they desire.

Case 1
Learning Objectives

The basics of a spreadsheet, how to navigate between cells, how to enter data, and most importantly, the
distinction between a numerical entry, a text entry, and a formula entry.

The Case

This first case is to design and develop a worksheet which calculates the charges along with the servicing
fee for private duty nursing services in a practical environment, such as a hospital. Such services are requested by
patients for either (or all) a day shift, an evening shift, or a night shift. In addition, the patient may request a
Registered Nurse (RN), a Licensed Practical Nurse (LPN), or an aide. The charges for such services are paid directly
to the agency that provides the private duty nurses. This application appears to be rather simple and trivial, and the
majority of students regard it in this manner. At a most basic level, however, it does include all of the learning
objectives for Set | that are listed in Table 1 and that will be expanded upon in the subsequent cases in the first set,
except for the introduction of a clearly defined input section. The case requires students to enter a variety of data
types and create simple addition and multiplication formulas to complete the spreadsheet (see Figure 1).

a

Profit: Fks)
First Shift Second Shift Third Shift
Designation Mursing  Cost Hired Cost Hired Cost Hired Cost
R $400.00 | rfshift 2 3 &}
LPM $310.00 | fshift l a8 a
Aide E200.00 | f=hift a =1 a2
Total Cost

FProfit
Charge for Service

Figure 1: Case 1’s Spreadsheet

As you will recall, the purpose of each case is to introduce and/or reinforce a designated topic.
Additionally, when possible, a case will provide at least one subtle feature, which we refer to as a “gotcha” (or
“trap”). Here is how this is accomplished in Case 1:
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What the Case Introduces: It shows how to enter data and create formulas, and being aware of various data types.

What the Case Reinforces: It provides students with a spreadsheet that can be completed relatively quickly,
providing a feeling of success, and some confidence in entering data and creating a simple multiplication and
addition formula.

The “Gotcha” or “Trap”: The “gotcha” in this case is specifically meant to reveal to students that they may have
taken data types a bit too lightly and really must pay attention to what is being entered into a cell. This occurs when
the students fail to specifically realize that the /shift entries are text, and must be entered as such, and not be entered
within the cell containing the actual shift rate.

Knowledge Enhancements: Three important elements of knowledge that students typically are not aware of, and that
we use as the basis for a post-analysis are:

1. The SUM() function can be used to conveniently add numerical data.

2. By using a literal value of either 0.07 or 7% in computing the profit, they run the risk of forgetting to make
the change to three places if the profit margin changes. What really should be used, at a minimum, is an
address that references the value in cell B2. This leads into the topic of absolute addresses.

3. Some students, usually those with a little experience using Excel, will want to know how to create either a
line or underline data in a cell, as shown in Figure 1. Many students will fail to even notice the line, let
alone think of creating one.

These more subtle points to spreadsheet development begin the process of alerting students to the fact there
may be considerably more than what immediately meets the eye when preparing a worksheet. Typically, the most
“eye-opening” feature to many students is the usefulness of copying a formula rather than continually entering it.
Finally, the spreadsheet gives students an immediate boost of confidence that, although they may have missed a few
points, they can successfully complete a worksheet and print it out. Figure 2 shows some of the points raised by the
first case, as enumerated above.

Subtle Point - Most students don't reference this, either as a relative or absolute address

when calculating the profit.
Simple "Gotcha" - Students may forget to make this
a separate text column. Mlain Paint - Students should insert a user-
entered formula here.
Profit: @
First Shift Second Shift Third Shift
Designation Nursing Cogt Hired Cost Hired Cost Hired Cost
Follow-up Paint -
Mention that all of the
RN $400 /¥ shift 2 L 1 a I farmulas in the boxed
LFN $3101( / shift 4 — 3 —3 —1 cells shown here can
Aide F200 Y shift 0 —1 4 | — | — be copied from the
first entered formula.
Total Cost: - 1 1
Profit: (::)4 — —
T Charge for Service: < 1 ]

Follow-up Point - Most students use the actual value of .07 when
calculating the profit. Point out the hazards of
fargetting to change the value when the profit

. . . percentage changes.
Main Paoint - Either a user-entered formula

using the + operator is
acceptable, but when adding 3 or
maore quantities, the SUM() is a
better choice.

Main Point - Using a user-entered formula with the + operatar
is appropriate when only adding two itemns; however,
the SUM( ) function can also be used here.

Subtle Point - Initially, students may or may not include
the lines.

Figure 2: The Various Points Illustrated in Case 1

12 © 2011 The Clute Institute



International Journal of Management & Information Systems — First Quarter 2011 Volume 15, Number 1

Finally, for reference purposes, the spreadsheet shown in Figure 3 is handed out so that the student has a
record of how an experienced user would create the spreadsheet and how easily it can be constructed by copying
formulas rather than entering each one manually.

A B C D E F G H |
1
2 Proft. | 7%
3 First Shift Second Shift Third Shift
4 Designation | Nursing Cost Hired Cost Hired Cost Hired Cost
5 Rr 400 sshift 2 =B5"D5 3 =B5*F5 5 =B5*H5
6 LFM £310 /shift 4 l =] i 9 l
T Aide $200 ishift 0 4 =]
8 Total Cost: =SUMES.EV) —= -
9 Profit: =3E2EE |——*» »
10 Charge for Service: =ES5+E9 —_— -

Figure 3: How Case 1 should be Completed

Each case in Set 1 (as in all the other sets) is created and is presented in this same manner. Specifically, the
purpose of the second case is to provide reinforcement of the lessons learned from the first spreadsheet, while
incrementally adding the new task requirement that students must create their own formulas and headings. The one
question that it forces students to ask is “How do I get Excel to display and print headings on two lines?”” This brings
up the necessity of exploring text formatting using the word-wrap option. In selecting this option, the students have
their first look at a dialog box that is used later to merge and unmerge cells. In addition, the necessity of using
absolute addresses is now directly addressed as a requirement in the case.

Finally, in the post-analysis, it is pointed out that many have still missed the importance of understanding
the difference between text and numerical data. In this second case this manifests itself by a missing leading zero in
two identification numbers. This is intended to instill upon the student the need to really look at what they are
presenting and to reinforce the distinction between numbers and text. Only those entities that can be mathematically
manipulated using addition, subtraction, multiplication, or division should be formatted as numbers; while entities
such as identification numbers and zip codes, although they appear as numbers, should be formatted as text,
precisely to avoid a leading zero error.

It is using this approach, a carefully constructed and thought-provoking learning process continues
incrementally and through trial and error. An important part of this process is discovering what does not work within
the context of a basically successful case, and discovering both what one knows and what one does not know, so that
the information can fit into a unified whole.

SUMMARY

In order to test the effectiveness of each case, the complete set of cases was used in 15 sections of the initial
undergraduate MIS courses during the time period Fall 2006 through Fall 2009. The focus in this course is to
develop a solid foundation of the basic principles and commands/techniques associated with basic to intermediate
Excel skill sets.

Each learning “module” was presented to students as a lecture and demonstration session. Following a
general introduction and demonstration on a specific learning objective, the cases were assigned in sequence and
used in the place of the exercises found at the end of traditional Excel hands-on oriented textbooks.

Although we were extremely gratified by the overall increase in student attendance, engagement with the

projects, and the high degree of student interaction with each other and the instructor, we are still in the early stages
of testing the effectiveness of the cases as a whole. Specifically, the learning environment has been observed to be
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much more engaging than the traditional classroom/lab setting. The immediate feedback, on a project-by-project
basis, appears to help keep the students more interested, and the positive reinforcement within each project that
provides consistent "wins," helps to continue to increase a student's sense of competency. These, however, are all
qualitative results.

At present, having finalized the projects and their distribution among sets, we are gathering data on case
completion times and accuracy scores to statistically determine quantitative metrics to compare classes taught by the
same professor, classes taught using in-class labs and lecture classes, and across various classroom settings.
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