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Using The Time Machine To Gain Historical Perspective In Management
Courses

Kellyann Berube Kowalski
University of MassachusetBartmouth, North Dartmouth, Massachusetts, USA

ABSTRACT

The time machine is a learning activity that provides students with an active and interesting way to critically think
about management history and theory. Students are transported through digifbeyant times, places, and people,
providing them with a chance to learn about theories of management within the context they were developed.
Understanding the context in which theories were developed provides students with historical perspetitey that

can use to better understand the present. Time machine activities can be used in courses specifically devoted to
management history and theory as well as more mainstream management courses.

Keywords: management history, management education, managéne®ry, active learning, teaching
INTRODUCTION

As an assistant professor | was given a challenge. | was asked to design and teach the management history and theory
course that was being added to our curriculum. The theory part sounded okay; &didvave a Ph.D. in management

so | had studied many organizational theories. Chester Barnard, Max Weber, Abraham Maslow, | could teach that.
But management history, now that would be a different story. In fact, | have never liked history. Every hiss@ay co

| have ever taken, in high school or college did not hold my interest. All | remember is names, dates, and events rattled
off and lectured at me. Also, as an advisor for management students, anecdotally | knew that history classes were not
the electie of choice for most of my advisees. Perhaps they too had previous bad experiences and were now turned
off by the subject.

| knew if the class was going to be at all successful, | would have to do two things. First, | would have to get over my

own biass about history. Second, | would have to make management history something enjoyable and interesting.

But how? | knew nothing about teaching history. So, | went to the library to see if | could get some guidance. | found
several textbooks on teaching histg |, but they were very content specific.
Teaching Historydo and in it found a very interesting a
Engaged: Using the Ti me Wrealhgitd decidedto ddapathehtimeHmashin@to pny 0 Af t
subject area of management history.

MANAGEMENT HISTORY

As noted by Wren (1987), AThe study of management hist
different approaches tmanagement, and identifies great thinkers who have been prominent in refining the practice

and theory of managemento (p. 339). Just as | earning a
education, learning about management histery ian i nt egr al part of management

Understanding management history can help students to learn the lessons of the past to avoid mistakes in the future
(Wren, 1987; Gibson, Hodgetts, & Blackwell, 1999; Thomson, 2001, Smith 28@¥}etter understand and adapt
to change (Wren, 1987; Thomson, 2001; Van Fleet & Wren, 2005, Smith, 2007).

Over the years, many researchers (e.g., Wren, 1987, Gibson et al., 1999; Van Fleet & Wren, 2005; Hartley, 2006;
Smith, 2007; Cummings, 2011; Temteg2021) have identified the need for the teaching of history in business schools.
Despite this research, very few business schools offer courses dedicated specifically to history and most students are
only exposed to management history as a very smédilopoof other mainstream business courses (Gibson et al.,
1999; Van Fleet & Wren, 2005). For courses where management history is not the primary focus, textbooks in the
field of management have very little coverage of the history of management (Ha0€6Y., &/ith such little coverage,

it is difficult for students to understand the context in which management theories were developed.
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In addition to limited coverage of history in the management curriculum, there is some belief that it has not been
taughtas effectively as possible. There has been a call for improved teaching techniques that require students to think
more critically (Cummings, 2011). Tennent (2021) suggests a more holistic approach to teaching management history

by giving srudeht soanefihi sfoi deaso. I n other words, in:
should understand the historical background in which ideas were developed. With so many management theories and
ideas, they are often presented hastily witleofdundation and understanding of the historical context in which they

occurred (Smith, 2007). Students engaged with the history of management are more likely to have positive impacts as
future managers, but the quality of teaching materials and theflackically looking at history keeps it from being

as useful as possible to the future of management (Cummings, 2011).

THE TIME MACHINE

My philosophy and practice of teaching has always been one of active learning. So, in designing and teaching the
management history course, | wanted students to do more than just passively memorize history. | wanted them to
experience it; to critically think about where the management theories and practices came from and originated and to
experience it in the context loistory. As future businesspeople, | also wanted them to be able to use that understanding

of history to practice management better in the future
off point to develop many different time machiype activities for the course.

Activity prompts

Speaker (1995) provided seven basic templates of the time machine including the simple form, the dialogue, the letter,
the memoir, the dinner party or town meeting, the time machine weekend, and Rifnkéa(see her original article

for the actual templates). | have designed time machine activities using many of these templates as well as some of
my own design. Some of the prompts that | have used and found to work well in getting students tdtittaty cri

about history include:

1 Itis 1832, Charles Babbage and Robert Owen run into each other at an English pub. Over a Bass Ale, the
subjects of machines and motivation come up. What are their positions and how to they defend them?
Compose their conversan.

1 Itis 1857 and engineers at the NY and Erie Railroad have gone on strike in protest of the rules, particularly
#6, instituted by the Daniel McCallum, the general manager. Version 1: As the engineers on strike, write a
letter to the management of thempany explaining your position. Version 2: As the management team of
the railroad write a letter to the union explaining your position. (Half the students do each version.)

91 Frederick Taylor goes to sleep in the United States in 1904 and wakes up inrtre gear. Curious he
observes workers in several different industries, expecting that during the more than 100 years he was asleep
his methods have worked to eliminate soldiering. Describe what he would see. Have his methods worked?
What has changed? \&hhas not?

1 You have traveled back to 1920 Boston to visit Mary Parker Follett. Amazingly she believes you came from
the future and is willing to chat with you. She asks you how her ideas on diversity, power, and leadership
have been implemented in modemganizations. What do you tell her?

1 The year is 1924 and you have recently retired from working on the assembly line at Ford Motor Company,
where you worked for sixteen years (from 1908 to 1924). You have been asked by a book publisher to write
a brief aticle about yourself and your experiences at Ford. What do you write?

1 You are a manager of a textile factory in the 1930s. Currently you are only using a monetary piece rate system
and autocratic | eadership to madealthatteféectiyeoYou haweor ker s
recently read about the findings of the Hawthorne Studies and decide that you need to make some changes.
Based on the findings of the Hawthorne studies, as specifically as possible, describe the steps you would take
in devebping a new leadership/motivation system at your factory.

1 Itis 1935 and you are a business student at Purdue University. Dr. Lillian Gilbreth a mechanical
engineering professor at the Universityingand t he col
open lecture about the human element in scientific management. You attend the lecture. What does
Gilbreth talk about? What are her main points? You get a chance to talk to her after the lecture, what kinds
of questions do you ask her?

1 Youareasdown stri ker at Gener al Mot or6s Flint Body #1
the employees have occupied the plant. What would your journal entry say on the first day of the strike
(December 30, 1936), on the@8ay of the strike (Januagl, 1937), and on the last day of the strike
(February 11, 1937).
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1 You are currently a CEO of a computer software company that is feeling the effects of a recession. Your
company has not shown a profit for the last six quarters. The chairman lafatee of your company has
sent you a memo indicating his concern. In the memo he tells you about his grandfather who faced a similar
situation during the great depression of the 1930s and kept his company afloat by implementing a work
sharing program anditting his own salary. He is suggesting you try this in your company. In a memo to the
chairman of the board explain why or why not you think his suggestions would work for your company.

The prompts listed above go along with topics covered in Daniel@sen Evol uti on of Manage
textbook, which is currently in its eighth edition (I used tfedition). The first edition was published back in 1972
and is considered a primary work in the field, providing important synthesis and directionn(Qi®38).

Usage

Although these prompts were originally designed and used in a course specifically devoted to management history
and theory, they can be used in many other management courses. In fact, my department no longer offers the
management historgnd theory course for which | originally designed these prompts, but | have continued to use the

ti me machine framework when covering history and theo
management and organizational behavior. Time macactivities could also be used in such classes as principles of
management, strategic management, organization theory, and change management, among others.

| have used the time machine in my classes in several different ways. One way that | haveeusgattiine is as

team (45 students) irtlass activities, where students work together to respond to the prompts. Teams will then share
their responses with the class in various ways, including reporting out from their seats to the whole class, presenting
in front of the class, and sharing with another team. For some time machine prompts, such as the railroad situation
above, a debate between two teams works very well. Additionally, | have had students complete the time machine
prompts individually as homewk assignments and then during class time used their responses to spur discussion as

a whole class, in small teams, or in pairs. This method leads to interesting discussion as students can see how their
experience of the time machine situation was sinatat different than others in the class. Lastly, | have used time
machine prompts as essay exam questions as they give students an opportunity to show how they can think critically
about a situation and apply theories and ideas from the course.

Student raction to the using the time machine activities have been positive. Although | still have some students who
noted they dondét see the value of | earning about thing
say about the time machir@ome examples of student comments include:
1T AThe ti me machine group activities made the mater.
things were done during different times in history.

T ATi me machine questionsohet hedeusntbhgepasht o the r

f ADi scussions based on time machine questions were
enjoyabl e. 0

T nl feel li ke the time machine activities | et me se
connectthat o t he present and the future. o

T AThe c¢class activities allowed me to | earn a | ot at
instead of just getting an overview of management F

Historical perspective

According to Lawrence (1984ji Hi st or i c al perspective is the study of
subsequent evolution. o It is different from history a
(Lawrence, 1984). Time machine activities allow stud to experience situations and theories in the context of the

person, place, and time that they happened or were developed. Understanding the context in which theories were
developed provides students with historical perspective that they can useetabéérstand the present. This is an

i mportant skild/l to have. Wren (1987) states, iSo we ma
modern worker and know that is not the same event as one of 200 years ago, but that the probleatiohratliv
exists and has al ways existedo (p. 342) He continues o

the last decade, or whatever date we choose. But how different? How do we know the difference if we have no prior
knowl eWmre 2987, . 342). Although things change throughout history, being able to truly understand those
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changes requires an understanding of the context in which they began. Time machine activities provide students with
context that allows them to see and enstiand the present with historical perspective.

CONCLUSION

The time machine is an activity that gives context to students as they learn about the history and theory of
management. It provides them with historical perspective to hettirstand the present. Students have enjoyed the

time machine activities and found them useful. They are not the only ones who have benefitted from the time
machine. As someone who never liked history before | taught the management history and theery asunow

a history enthusiast. | actively seek out opportunities to learn more about all types of history through reading

historical fiction, biographies, watching movies and tv series, and visiting museums and other historic sites. | hope
inadditont o hel ping them become better managers, the ti me
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Word Puzzles in an Operations Analytics Class
Jaideep T. Naidu, Thomas terson University, Philadelphia, PA, USA

ABSTRACT

Teaching Operations Analytics in business schools requires a review of basic algebra. We spend the first week of the
semester to review algebra (or Linear Algebra fundamentals for the School of Engineering). Our classroom experience
has been very positiwghen we reviewed such basics using simple word puzzles. One such word puzzle is a problem
related toNickels, Dimes, and Quartersavailable on the internet in a variety of forms. It is a simple puzzle, but we
make it interesting by going beyond the algeb/Ne explore the Data Analytics concepts by showing how each
additional piece of information (or data) adds value and improves our analysis of the problem. Furthermore, we
encourage the student to make logical deductions of possible solutions whenevenhayartial information
available. The students perceive this as fun activity and enjoy the solution process. The student involvement and
motivation continue to be high when we discuss topics such as Linear Programming.

Keywords: Word puzzles, Analytis, Algebra, Linear Algebra, Logical Deduction.

INTRODUCTION

Courses such as Operations Management or Management Science have traditionally been more challenging for
Business School students. More recently, several colleges have started incorploeafinglytics component into

their quantitative courses. We at Thomas Jefferson University are revamping and revising the content in our Business
Statistics, MIS, and Operations Management classes. Our traditional Operations Management course iginow calle
Operations and Data AnalyticOur course revisions include experimenting with software such as R and Tableau
while retaining Excel as the primary and predominant software tool in the classroom.

Because of the availability of higluality data, executes are no longer content with decisions based only on intuition

and instinct; they require data (Liberatore & Luo, 201
have coined the mantr a, AiDo we t h20D&K. Réchnt studias stressadwore ? Or
the i mportance of data in their deafisingss andlytics anevolviigu si nes s

phenomenon that reflects the increasing significance of data in terms of its growing volume, wadetyvae | oci t y 0
(Mortenson, Doherty & Robinson, 2015). Another definition is: @alyticswe mean the extensive use of data,

statistical and quantitative analysis, explanatory and predictive models, abdgadtmanagement to drive decisions

and a cDaveopors&Hartis, 2007). These definitions help us in the classroom as an introduction to Analytics
before demonstrating the value of data or information.

Despite current trends related to business analytics and related software tools, Operatgesndanas a course

still requires a reasonably good background in algebra. The business majors do better with a refresher in basic algebra.
The Engineering majors benefit by a refresher in Linear Algebra fundamieetgscially if the Professor is te@ud

the Simplex Algorithm later in this course. We have always devoted the first week of the semester to review basic
algebra in our Operations classes. While the students ¢
do not seem motivatl when we simply review a bunch of Algebra (or Linear Algebra) problems. Our experience has
shown that word puzzles have always made the class very interesting and significantly improved class participation.
Furthermore, the students maintain a high lesfelnvolvement when we eventually discuss topics like Linear
Programming and Integer Programming. While we do not teach the Simplex Algorithm to business majors, we do
stress on enhancing their ability to convert various word problems into LP or IP n®@debxperience has been that
students struggle more with Linear Programming and Integer Programming because of the Math and the challenge in
interpreting word problems and converting them into algebra. Even students who are good with quantitative materia
are not too comfortable with word problems. Hence, word puzzles provide an interesting start to the semester and the
student gains confidence when we tackle more difficult problems later in the semester.
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The purpose of this paper is multifold. We gduce elementary word puzzles in the classroom for multiple reasons.

We demonstrate how to convert the information into algebraic equations and then solve those equations. We then
address the scenario with only partial information of such puzzles andragedhe students to think logically and

arrive at the final solution or a set of possible solutions. Furthermore, we discuss the fundamental ideas of Data
Analytics and explain how every piece of information of the puzzle adds value to our analysispemdsnthe

solution process. Lastly, we present the Gaussian Elimination and-@adas Elimination methods of Linear
Algebra in an Appendix to solve one variant of a word puzzle.

THE NICKELS, DIMES, AND QUARTERS PUZZLES

Formulating word problems intalgebra requires can be a challenge for undergraduate students. Word puzzles have
helped us in instilling confidence in them. There are several word puzzles that can be solved in very little time. One
such puzzle is related tdickels, Dimes and Quarteend there are several variants of it available on the internet:
https://www.algebra.com/algebra/homework/word/coinghis paper, we presetireesimple variants of this puzzle.

We diswss Variant 1 in detail but omit the matrix solutions for the other two variants. Discussing such puzzles keep
the students engaged and also help in refreshing their algebra skills. In the case of the Engineering students, we provide
a review of Linear Algbra. Both groups of students benefit when word problems are formulated into algebra. The
students also appreciate the value of quality data when the focus is on Analytics. Furthermore, we challenge the
students by encouraging them to use logical deduafipnoaches if only partial information is available.

VARIANT 1 : The Nickels, Dimes, and Quarters puzzle
In your pocket, you have nickels, dimes, and quarters. There are 12 coins altogether and exactly twice as many dimes
as nickels. The total valud the coins is $2.00. Find the number of coins of each type
Algebraic formulation: Let N, D, and Q represent the number of nickels, dimes, and quarters respectively. It is
i mportant to assume that N O 1, Dingers. Thesetahd ®©nteBce has a n d
two pieces of information and results in equations 1 and 2. Finally, the third sentence of the Problem statement results
in the third equation. The equations are:
N+D+Q = 1Z Equation 1
2Ni D = (0C Equation 2
N + 2D + 5Q = 40C Equation 3 Note This is the simplified form of the original equation: 5SN+10D+25Q = 200).
Solution: From Equation 2, we have D = 2N. Substituting this in equations 1 and 3, we obtain
3N + Q = 12C Equation 4
N+Q= 8C Equation5
Solving equations 4 and 5, we obtain N = 2; Q = 6. From equation 1, we obtainenck, there are 2 Nickels, 4
Dimes and 6 Quarters in your pocket

A Logical Deduction exercise of Variant 1 with partial information

Suppose/ariant 1of the puzzle is now modified ast your pocket, you have nickels, dimes, and quarters. There are

12 coins altogether. The total value of the coins is $2.00. Find the number of coins of each type

Note that we no longer have the earlier inforiprabof twice as many dimes as nickelkhis means, we only have
Equations 1 and 3 to work with. From equation 1, we obtain N EQ2 Q. Substituting this into equation 3 and
simplifying, we obtain D + 4Q = 28. Now, it is a case of logical deductioncd¥sider all feasible values of Q (i.e.,

Q =1, 2, 3,4,5, and 6). This results in only one feasible solution (see Table 1 below). This analysis demonstrates that
logical deduction approaches are valuable, and we may be able to find solutions withaytbmplete information.

TABLE 1

Q | D | N | Feasible/Not
Feasible

24 | -13 | Not Feasible
20 | -10 | Not Feasible| Note We obtain D by using the equation D + 4Q = 28. We obtain N by usin
16| -7 | Not Feasiblelequati on N + D + Q = 12. notfedsible.or
12 | -4 | Not Feasible
8 | -1 | Not Feasible
4 | 2 Feasible

OO WNE
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A discussion of Data Analytics with Variant 1

Data Analytics has several definitions as given by researchers in an earlier section of this pagetia idrkble very

core of analytics. There can be no analytics without data or information. Whitleaddl examples are important,

the Nickels, Dimesand Quarters puzzle illustrates the value of data in an Introductory Analytics class. The students
appreciate how additional data improves the analysis of a problem and results in more accurate conclusions.

Consider the first sentence of Varianidyou pocket, you have nickels, dimes, and quartétbe question is to

figure out the number of coins of each type from this sentence, it is not possible as there dafirtiee @m a large

number of solutionsThe first sentence is still an exampleiol at ad since it provides the b
have nickels, dimes, and quarters in your pocket and t
part of the second sententieere are 12 coins altogethéeFhis is an example of glily data since the number of

possible solutions is now reduced drasticallp3csolutionsas shown below ifable 27 a set of 10 subables.

TABLE 2

N|[D|Q N[D|Q N[D|Q N|[DJ|Q
1] 1110 2|19 9|12 1011
1219 2|28 2

1/3]|8 213|7

147 246

1156 2|55

11615 216 |4

11714 2|73

1813 2|82

11912 2|91

1]10] 1

Thus, the number of solutions=10+9+8+7+6+5+4+3+2+1=55i.e., the sum of the first 10 positive integers.
The second piece of the second sentence of the puzzikére.are twice as many dimes as nickelso an example
of quality data. Incorporating both parts of this sentence results intoBly solutionss given in Table 3 below.

TABLE 3

WIN| P+ |2
oM N|O
wio| o

Finally, the third sentence of the Problem StatementTitee, total value of the coins is $2.88sults in onlyone

possible solution.e., N = 2; D = 4; Q = 6. The other two solutions do not add up to $2.00. This example illustrates
the fundamental ideaf data analytics since our understanding of the problem increased with each additional piece of
information or data. In the real world too, quality data results in better understanding of the problem, better predictions
and the ability to provide uniquelsitions. However, we inform the student that +&afld problems may not have

simple solutions and that our puzzle was to only illustrate the concept of improved information with additional data.

VARIANTS 2 AND 3 OF THE NICKLES, DIMES AND QUARTE RS PUZZLE

In this section, we present Variant 2 and Variant 3 of the Nickels, Dimes, and Quarters puzzle as Student Exercises.
We provide the algebraic solutions, the logical deduction methods, and the data analytics related discussion. The
instructor maychoose to also discuss Variant 2 in the classroom and assign Variant 3 as homework.
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VARIANT 2 : The Nickels, Dimes, and Quarters puzzle

In your pocket, you have nickels, dimes, and quarters. There are 14 coins altogether and one more nickel than dime.
The total value of the coins is $1.55. Find the number of coins of each type

Algebraic formulation : Based on Variant 2, the equations are:

N+D+Q = 14 Equation 1

Ni D = IC Equation 2

N + 2D +5Q = 31C Equation 3 Kote It is the simplified form of the original equation 5N + 10D + 25Q = 155).
Solution: From Equation 2, we have N = D + 1. Substituting this in equations 1 and 3, we obtain

2D + Q = 13C Equation 4

3D +5Q = 30C Equation 5

Solving equatioa 4 and 5 results in D = 5; Q = 3. From equation 1, we obtain NHer&ce, there are 6 Nickels, 5
Dimes and 3 Quarters in your pocket

A Logical Deduction exercise of Variant 2 with partial information

Suppose Variant @f the puzzle is now modified ast your pocket, you have nickels, dimes, and quarters. There are

14 coins altogether. The total value of the coins is $1.55. Find the number of coins of each type

Note that we no longer have the earlier informatioored more nickel than dim&his meas, we have only Equations

1 and 3 to work with. From equation 1, we obtain N 5 T37 Q. Substituting this into equation 3 and simplifying,

we obtain D + 4Q = 17. Now, it is a case of logical deduction. We consider all possible values of Q (i.e2,Q,= 1,

and 4). This results in a total of three feasible solutions (see Table 4 below). Interestingly, all three solutions are
possible since they add up to $1.55. Thus, this is an ¢
morenickék t han di med prevents us from arriving at a single

TABLE 4
Q | D | N | Feasible/Not
Feasible
1 | 13| 0 | Not Feasible| Note: We obtain D by using the equation D + 4Q = 17. We obtain N usin
219 3 Feasible |equation N + D + Q = 14. notfedsibleor ¢
3|5] 6 Feasible
4 11| 9 Feasible

Data Analytics with Variant 2

As in the case of Variant 1, the first sentence of Variant 2 alstts@san infinite number of solutions. Now,

consider the first part of the second sentetieere are 14 coins altogetheFhis is an example of quality data since

the number of possible solutions is reduced drastically to#gbolutions The rationalés same as the set of sub

tables in Table 2 except that in this case, the set of Tables would start with 12 combinations. Hence, the sum of the
first 12 positive integers = 78. The second part of the second sentenaed.more nickel than dinme anoher

example of quality data. Incorporating both pieces of the second sentence resultsir podgible solutionas

given in Table 5 below.

TABLE 5

~NooghlwiNZ2
olg|Mlw|N|—(O

ISR -lN"e]

Finally, the third sentence of the Problem Statementhe total value of the coins is $1.65ults in onlyone
possible solutiome., N = 6; D = 5; Q = 3. The other five solutions do not add up to $1.55.
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VARIANT 3 : The Nickels, Dimes, and Quartes puzzle
In your pocket, you have nickels, dimes, and quarters. There are 20 coins altogether and exactly twice as many dimes
as nickels. The total value of the coins is $3.00. Find the number of coins of each type
Algebraic formulation: Based on Variar3, the equations are:
N+D+Q = 2@ Equation 1
2Ni D = C Equation 2
N + 2D + 5Q = 6aC Equation 3 Kote This is the simplified version of the original equation 5N+10D+25Q = 300).
Solution: From Equation 2, we have D = 2N. Substituting this in equations 1 and 3, we obtain
3N + Q = 20C Equation 4
N +Q =12C Equation 5
Solving equations 4 and 5 resutisN = 4; Q = 8. From equation 1, we obtain D sH&nce, there are 4 Nickels, 8
Dimes and 8 Quarters in your pocket

A Logical Deduction exercise of Variant 3 with partial information

Suppose Variant 8f the puzzle is now modified ast your pocket, gu have nickels, dimes, and quarters. There are

20 coins altogether. The total value of the coins is $3.00. Find the number of coins of each type

Note that we do not have the earlier informatiotmate as many dimes as nickelsd have only Equationsahd 3

to work with. From equation 1, we obtain N =2D i Q. Substituting this into equation 3 and simplifying, we obtain

D + 4Q = 40. Now, it is a case of logical deduction. We consider all possible values of Q (i.e., Q =1, 2, 3, 4,5, 6, 7,

8, and 9).This results in a total of three feasible solutions (see Table 6 below). Interestingly, all three solutions are
possible since they add up to $3.00. Thus, this is also an example where the lack of the additional data/information of
Afitwice as mamcmkKetlsmepreasvents us from arriving at a sing

TABLE 6

D | N | Feasible/Not
Feasible
36 | -17 | Not Feasible
32 | -14 | Not Feasible
28 | -11 | Not Feasible| Note: We obtain D by using the equation D + 4Q = 40. We obtain N by usin
24 | -8 | Not Feasible| equation N + D + Q = 20. And the solutionsaotf easi bl e f or
20 | -5 | Not Feasible
16 | -2 | Not Feasible
12| 1 Feasible
8 | 4 Feasible
4 | 7 Feasible

O

O©CoO~NOOOTA,WNE

Data Analytics with Variant 3

As in the case of Variant 1, the first sentence of Variant 3 also results in an infinite number of solutions. Now,
consider the first part of the second sentetiere are 20 coins altogetheFhis is an example of quality data since
the number of possiblsolutions is now reduced drastically from an infinite number of solutions td @hly
solutions The rationale is same as the set ofsiibes in Table 2 except that in this case, the set of Tables would
start with 18 combinations. Hence, the sum offitts¢ 18 positive integers = 171. The second part of the second
sentence of the Problem statement iteere are twice as many dimes as nickeksnother example of quality data.
Incorporating both pieces of the second sentence results isigmgsdble solutionsas given in Table 7 below.

TABLE 7
N|[DJ]Q
1] 217
2 | 4 |14
36|11
488
510 5
6 | 12| 2
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Finally, the third sentence of the Problem Statementhe total value of the coins is $3.085sults in onlyone
possible solutione., N = 4; D = 8; Q = 8. The other five solutions do not add up to $3.00.

CONCLUDING REMARKS

Our experience has been that the typical business school student starts an Operations Analytics class with a certain
amount of anxiety and concern. We spehd first week of this class by reviewing basics of algebra to instill
confidence in our students. While our past attempts of solving some high school algebra problems were certainly
appreciated, we realized that the class participation is higher wherevsenye word puzzles instead. The students

enjoy solving such puzzles and the objective of an algebra refresher is also achieved. The students gain confidence
and stay motivated, and it helps when we tackle word problems in topics such as Linear Progranchinteger
Programming. The students also enjoy the logical deduction exercises in arriving at solutions when only partial
information is available. Furthermore, we also introduce the Analytics component during this first week itself using
these word pzzles. Our students appreciate the value of quality data and how it improves our analysis and
understanding of the problem which then results in more informed decisions and better predictions.

Finally, we present the Gaussian Elimination and Gdassan Elimination methods of Variant 1 of the Nickels,
Dimes and Quarters puzzle in Appendix This exercise benefits the Engineering students if the Simplex Algorithm
of Linear Programming is discussed in the classroom.
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APPENDIX

We solve Variant 1 using the Gaussian Elimination and Gaarskan Elimination methods. We solve the linear
system of equations simultaneously (Larson, 2017) so that the student can see the algebra during this process.

Linear System

Associated Augmentedviatrix

N+ D+ Q=12
N + 2D + 5Q = 40
2Ni D =0

1 1 12
2 5 40
1 0 0

Add the Fequation to the'$equation.
N+ D+ Q=12
N+ 2D +5Q =40
3N + Q=12

Add row 1 torow_3 to produce a new row 3.

(1 1 1 12
1 2 5 40 )
3 0 1 12/R3+RI1C R3

Addi 1 times the $equation to the™ equation.

N+ D+ Q=12
D+ 4Q=28
3N + Q=12

Add i1 timesrow 1 to row 2 to produce a new row 2,
1 1 1 1
0 1 4 2§R2+({1)R1C R2
3 0 1 1

Addi 1 times the P equation to thelequation.

N i 3Q=i16
D+ 4Q= 28
3N+ Q= 12

Add 1 times row 2 to row 1 to produce a new row 1

1 0 i3 716 | R1+({1)R2C R1L
01 4 2
30 1 1

Add i 3 times the $equation to the'3equation.

N i 3Q=i16 01 4 28 )
D+ 4Q = 28 0 0 10 60|R3+(3)R1C R3
10Q = 60

Add T 3 times row_1 to row 3 to produce a new row 3
1 073 116

Multiply the 39 equation by 1/10.

N 1 3Q=i16 01 4 2 )
D+ 4Q= 28 00 1 (1/10)RE R3
Q=6

Multiply row 3 by 1/10 to produce a new row 3.
1 073 i1l

Note: The matrix is now in rovechelon form. Usinpacksubstitution, substituting Q = 6 from th& 8quation into
equations 1 and 2 results in N = 2 and D = 4. We continue to reduce the matrix into a reduveetketonw form.

Add i 4 times the 8 equation to the™ equation

Add T4 times row 3 to row 2 to produce a new row 2

N
D

2
4
Q=6

N i 30=716 1 013 7116 5
D = 4 01 O 4] R2+({4)R3C R2
Q= 6 0 0 1 6
Add 3 times the8 equation to the$lequation Add 3 times row 3 to row 1 to produce a new row 1.

R1+ 3R3C R1

3
(1 0 0O
01 0 4
001 6
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Graduate Business Student Performance in a Hybrid Class

Lynn A. Fish, Canisius College, Buffalo, NY USA
ABSTRACT

Prior research on student performance with different content delivery formats shows mixed results and often occur
acrosssemesters, students, and instructors. This study compares graduate business student performance in an
operations management course for content delivered in a hybrid course where content delivery is-tmthdace

and online to the same students by thme instructor in the same semester. Results demonstrate a significant
difference in student performance and favor flmstace content delivery.

Keywords: Hybrid, Graduate business students, Performance
INTRODUCTION

Administrators argue thatnline learning is the same or superior to those in the traditionaitddaee (FTF)
classroom (Allen & Seaman, 2013); however, critics argue that due to intrinsic differences online education does not
replicate the learning that occurs in the FTF ctamsr (Bejerano, 2008). Correctly or incorrectly, instructors assume

that whenever they implement information technology in a classroom, it contributes to student learning (Peng, 2009).
However, instructors should evaluate the various assessment actigii@go evaluate student performance and
enhance the learning environment to verify the relevance to students learning (e.g. Braunscheidel, Fish & Shambu,
2013; Fish, 2015, 2017; Santos, Hu & Jordan, 2014; Weldy, 2018). In general, when instructeiastictily

embrace online education and carefully integrate assignments and course materials, the students embrace it as well
(Arasasingham et al., 2011). Researchers have explored student performance in courses which are offered online,
FTF and webkenhanced (which includes hybrid). With this in mind, the question before us is: Do graduate students
perform the same for content delivered in the online environment as in the FTF environment?

Review of the Literature. Specific definitions for online, hybrid and FTF vary as technology continues to change

and classes change to include different;tasdate technological elements. FTF content delivery refers to the
traditional instructor lecture style where the studendsiastructors are in the same physical location at the same time.

In FTF instruction, the instructor lectures and interacts with the students, answering questions and encouraging
participation in reatime. Online delivery refers to all instructional madés being located online and delivered
asynchronously, such as instructor-peeorded lectures that are passive and do not allow fetimealquestioning.

I n 6pure onlined course delivery, the i nqgudstionsintrealr does
time. Hybrid or webenhanced courses occur in a variety of forms. In this study, hybrid refers to content delivery
through an 6every other week6 format whereby the stude.]
weekin 100% online delivery.

Many studies researched student performance in various educational formats: FTF, online and hybrid. Several studies
found that traditional FTF education yields better student performance thabaseth performance (Coates,
Humphreys, Kane & Vachris, 2004; Crawford, 2008; Evans, 2015; Flanigan, 2014; Grattoie& Stanley, 2009;
Mahmood, MahMood & Malik, 2012; Metzgar, 2014; Trawick, Lile & Howsen, 2010; Verhoeven & Rudchenko,
2013). Contrastingly, other studies found that stugherformance in webased classes is better than traditional FTF
(GrattornLavoie & Stanley, 2009; Harmon, Alpert, & Lambrinos, 2014; Means, Toyama, Murphy, Bakia, & Jones,
2010). Additionally, other studies showed no difference in student performatveeebetraditional FTF and web

based instruction (Cavanaugh, & Jacquemin, 2015; Larson & Sung, 2009; Ni, 2013; Olitsky & Cosgrove, 2014; Stack,
2015; Terry, 2007; Zacharis, 2010). In yet another study, researchers found that student performance vi@s higher
instruction that combined FTF lecture and online components than purely FTF instruction or purely online instruction
(Angiello, 2010). In a 2010 metmalysis study, the U.S. Department of Education indicated that hybrid teaching is
the most effectivénstruction approach to achieve better student learning outcomes than courses that are entirely online
or entirely FTF (Means, Toyama, Murphy, Bakia, & Jones, 2010; Molnar, 2017). In a study of graduate business
student performance over a decade agdestiperformance on class assignments delivered through FTF, online, and
hybrid formats were the same (Terry, 2007). Additionally, while not statistically significant, the study found that
graduate online students performed over 4% lower on the final thaamgraduate students who learned material in

FTF or hybrid delivery (Terry, 2007). These studies have occurred in various business-andiness courses, for
graduate and undergraduate students, with large and small sample sizes and at varidng/era#ies. Results are
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obviously mixed; however, most studies evaluate student performance across different instructors or semesters or
students. A hybrid course, taught thne same instructoto thesame students the same semesteoffered a unique
opportunity to analyze student performance on content delivered FTF versus online.

Statement of the Problem.This study evaluates the impact of different educational formats in a hybrid-class
specifically online and FTF content instruction on graduatsiness student performance where the content is
delivered by the same instructor for the same course in the same semester to the same cohort. The specific research
guestion isDid graduate students perform the same on content delivered in FTF and dBiaeifically, this study

seeks to explore the following hypothesis:

Student Performance on FTF versus Online Content

Hol  There is no difference between student performance for content delivered in the FTF and online
environment.

H11: There is a diftrence between student performance for content delivered in the FTF and online
environment.

METHOD

With increasing graduate business student demands to offer more online components in programs, an AACSB
accredited University in the northeast began tthesition to a hybrid program in 2019. In the spring of 2020, prior to

the pandemic, an instructor taught an operations management course as a hybrid course. By hybrid, the format for
delivery enbahked we el erin® begsmretmsiion.o The course began with the students
attending class the first night to review material in a FTF environment. Then the following week, the students
completed the material online. In the third week, the students returned to the FTF environnkenatquiz on the

prior 2 weeks of material and cover content in the FTF environment. This pattern of content delivery whereby material
was reviewed FTF, then online, then a quiz on the two weeks of material in a FTF setting repeated itself over the
semeste The University prides itself on being a teaching University with small class sizes (average 17) and significant
instructorto-s t ud e n't interaction. Students typically regard t
includes qualitative andugntitative content that they do not have prior experience on. Topics covered (outlined here

in the sequence they were covered) include introduction to operations management, process analysis, quality
management and statistical process control, supplynctasign and integration, layout design, forecasting,
sustainability, capacity management, inventory management, operations planning, resource planning, Material
Requirements Planning, scheduling, and lean systems. The same instructor taught twoo$eleidngorid course

(where one week the class was FTF and the next week they were online) in the same semester. Prior to the pandemic
shut down, topics covered included introduction to operations through sustainability. Given the nature of the material,
the instructor purposely chose the most qualitative topics with the simplest quantitative tools for online education
process analysis, supply chain design and integration, and sustainability. Over the first eight weeks of the course, the
only quantitativaechniques that the instructor reviewed online included begak analysis and preference matrices.

Both of these techniques are very simple and not complicated to learn. However, in the FTF class, the instructor
reviewed the more challenging and intteeéechniques associated with statistical process control charting, assembly
line balancing and process layout. Whether it was an online or FTF week, student expectations included reading the
corresponding textbook material. The instructor conducted Fa$ses in a traditional lecture format with student
participation. For both online and FTF sessions, instructor handouts with an outline of the class were given to the
students as the basis for their notetaking. It is important to understand that theitynilaers not utilize instructional
designers and the instructor is responsible for the design and content in the course for any online and FTF materials.
For online weeks, the instructor posted videotapes online of the traditional lecture to the eonirsg teanagement

system (LMS). During online sessions, students listened to the videotapes and completed the courseé handouts
similar to their FTF class sessions, but without the immediate ability to ask questions and receive answers. Students
could conact the instructor with questions on the online content at any time. Additionally, the instructor provided
suggested problems with solutions to the LMS for each topic.

The graded requirements for the course included quizzes, homework assignmentsiahdsgignments, a midterm

and a final exam. The instructor administered 5 quizzes over the semester, with the 4 best scores counting toward a
student és overall grade, and quizzes account eodinef or 25%
homework assignments that were administered through a notable textbook publisher with a focus on mastery through

3 attempts on each problem, and the homework grade coul
required to completeB3ndi vi dual written assignments, waumulative 1 5 % o f
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mi dterm and final exam were each worth 25% of a stude
administered three quizzes in class. Quizzes includettiple choice questions, short answer questions and
guantitative problems. The testing was 6closed book an
instructor provided all formulas for testing. Quiz content include two weeks ofieddttne FTF session reviewed

two weeks prior to the quiz and one online session reviewed online a week prior to the quiz). Each quiz took roughly

25 minutes to administer dclass. The midterm was administered in the FTF class, covered the matenghshat

taught FTF and online, and consisted of 30 multiple choice questions, 5 short answer questions and 6 quantitative
guestions.

An example of a multiplehoice question from the midterm is:

The ease with which equipment and employees can hamdtieavariety of products, output levels, duties and
functions, is known as:

a. customer involvement

b. resource flexibility

c. capital intensity

d. line process

Similarly, an example of a short answer question is:

Describe a job shop [2 points], anddtsstomer involvement, capital intensity and resource flexibility. [3 points]

An example of a quantitative question from the midterm is:

Josephds Tail oring makes custom designed shirts for mei
for weave or color, loose buttons or holes in the fabric. The manager examined shirts each day over a week; however,
the number of shirts made each day could vary. Given the information in the table below:

Day 1 2 3 4 5
# Defects 18 13 17 12 22
a. Determine 3sigma control limits to help the manager monitor quality. [3 points]
b. If on the & day, the manager found 25 defects, is the process in control?
Yes No Undecided Why or why not? [2 points]

For this study, for content deliverésrough FTF instruction, there were 29 multiple choice questions, 6 short answer
guestions (18 points total) and 7 quantitative questions (39 points total). For content delivered online, there were 15
multiple choice questions, 4 short answer questionp@iréis total) and 2 quantitative questions (8 points total). The
instructor graded all quiz and exam skamswer and quantitative problems, and awarded partial credit using a rubric

for consistency between students. For purposes of this study, thetmshecorded the FTF and online question

results for multiple choice, short answer and quantitative questions for each student. Due to COVID, the course
transitioned to 100% online and the last quizzes and final exam were administered online, and twreforot be

used in this study. In keeping with University requirements, student permission to use their performance was noted
and obtained through the course syllabus. Homework results were not included as the focus of the homework
assignmentswasonanst ery of the technique with multiple tries, ¢
versus in a classroom setting. In completing the homework, students also had access to the other students, the
instructor, textbook and notes.

ANALYSIS

In the spring of 2020, COVID19 interrupted many livesnd the University switched to fully online following the

eightweeks of classes. For purposes of this study, only the first eight weeks of the course resultedtmanhiTd-

session comparison weby the testing was the same for all students (that-idags FTF testing proctored by the
instructor). All 54 students participated in this stud)
There were 25 students in one sectiad 29 in the other section taught by the same instructor. The instructor gathered

all question results and coded them as material reviewed FTF or online, and whether the question was a multiple
choice, short answer or quantitative question. Since thébaunf points for FTF and online were not equal, for
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comparison purposes, student scores were calculated as a percentage. As shown in Tabletgspaialysis (two

tails) showed a significant difference (p=.000) for student performance on FTFlaedoomtent. Students performed
significantly better on average for content administered FTF than online. In particular, they performed significantly
better on short answer questions (p=.0210) covered FTF than online. The results show a slight ségioificanitiple

choice questions (p=.0776). There was no statistical difference (p=.1666) on quantitative questions between content
covered inRclass versus online.

Table 1: Comparison of Student Performance on FTF and Online Administered Content

Queston Type FTF Average Online Average T-Test
Multiple Choice 75.48 72.1 0776 **
Short Answer 69.01 63.80 .0210 *
Quantitative 86.75 83.22 .1666

Total 79.24 70.98 .0000 *

*p <.05,*p<.10
DISCUSSION

Research regarding the effectiveness of different educational formats is mixed. These studies typically compared
different students in different treatments. This study analyzedahe graduate studemt both FTF and online
treatments and their perfornm@aon content delivered in each method was tested simultaneoussaraénstructor
delivered the materiah thesame semester to the same studddgardless of the question type, students performed
better on average for content delivered in the Fiirenment than online. Analysis revealed a significant difference

in student performance between FTF and online delivered content and favored the traditional FTF method. These
results support the research that favored FTF content delivery over onlieé-enkanced content delivery (Coates,
Humphreys, Kane & Vachris, 2004; Crawford, 2008; Evans, 2015; Flanigan, 2014; dratmie& Stanley, 2009;
Mahmood, MahMood & Malik, 2012; Metzgar, 2014; Trawick, Lile & Howsen, 2010; Verhoeven & Rudchenko,
2013). Sgecific to graduate students, these results contrast the older study that showed no significant differences
between FTF, online and hybrid in graduate business student performance (Terry, 2007). This is particularly
interesting as the FTF material was adistiered two weeks prior to the online material for quiz testing, and typically
covered more difficult material that also required quantitative understanding of the topic.

With respect to the different testing formats, graduate students showed a siguiifitxence in their performance

on short answer questions and a slight significance on multiple choice, but not on quantitative questions. As for the
lack of a significant difference in the quantitative performance, perhaps this result can be attrithéddct that the

easier quantitative techniques were reviewed online, and the analysis only included a few questions on online
guantitative content. Also, the online homework encouraged mastery of the methods through the three attempts. If the
complexty of the quantitative problems taught online had been more, perhaps the results on quantitative questions
may have been different.

CONCLUSIONS

Clearly, the results support significant difference in graduate student performance between FTF and online instructor
administered content, and favor the traditional FTF administered format. As most graduate students have been taught
through traditional FF educational systems, it may also indicate that graduate students at this teaching institution
may not be as acclimated to online education at this
participation in 100% online education, résuhay be different.

Limitations. Due to the pandemic, student performance included results for only 3 quiz results and 1 midterm.
Completion of the entire semester would have allowed a more thorough review of quantitative problems reviewed
online versus FTF content.
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Undergraduate Student Performance in MulttModal Educational Format
Lynn A. Fish, Canisius College, Buffalo, NY, USA

ABSTRACT

In a multtmodal environment where students could -seléct their education method, differences in student
performance exist. While average student performancstfidlents who attended at least one class was better on
graded assignments than online students; online students were not significantly different than other students on overall
performance, homework and exams. Students who attended more than 75%as6 apportunities performed
significantly better on graded assignments than other students. The number of times that a student attended the face
to-face sessions appears to have an impact upon performance. Results have implications for education following the
pandemic.

Keywords: Undergraduate students, performance, rmdtital
INTRODUCTION

During the pandemic, education dramatically changed as online education became the foundation for teaching at the
collegiate level. While administrators argue that onlesning performance is the same or superior to those in the
traditional faceto-face (FTF) classroom (Allen & Seaman, 2013), others argue that online education does not replicate
the traditional FTF classroom due to intrinsic differences (Bejerano, 28@8gral studies highlight the need for
instructors to evaluate online activities to verify their relevance to student learning (e.g., Braunscheidel, Fish &
Shambu, 2013; Fish, 2015, 2017; Santos, Hu & Jordan, 2014). During the pandemic, since sgenstwddats did

not wish to have a completely online experience, institutions and instructors modified their courses to iathsde in
components. This study analyzes the impact of different educational ferspatsfically online and online with FTF
components on undergraduate business student performance. Specific questions include: (1) Did online students
perform the same as FTF students on graded assignments? and (2) Did the number of times that a student attended a
FTF session impact upon their flemance?

In recent years, researchers have studied student performance in different educational fomeatmple, online,

hybrid, facd | 6Wwalbedd in comparison to traditional FTF
theseformt s are O6bl urredd. In this study, we refer to onli
including all instructional and testing materials. Hybrid or blended courses offer a combination of FTF and online

instructionalt i me . fadlifAte 6 cour ses include FTF classroom instru

such as the syllabus, PowerPoint presentations, taped lectures and handouts. Traditional FTF courses refer to courses
taught in a FTF environment whereby all instructional &sting elements occur in the same physical environment.

Research regarding the effectiveness of different formats is mixed (e.g., Angiello, 2010, Cathoral et al., 2018, Ginns
& Ellis, 2007; Love, Hodge, Grandgenett, & Swift, 2014; Metzgar, 2014; Oligskosgrove, 2014; Terry, 2007;
Verhoeven & Rudchenko, 2013; Weldy, 2018). The frame of reference with these comparisons is in contrast to FTF
cour ses. I n a public institutionds -faaltated (wthl FTFheal t h
components) and hybrid course delivery formats were similar in spite of student preferences-faciliteted

courses with more FTF interactions (Cathoral et al., 2018). Contrastingly, in undergraduate managerial economics
courses, student performance wasér in hybrid classes as compared to traditional FTF classes and results indicated
that complex courses may not lend themselves to hybrid formats (Metzgar, 2014). Contrastingly, in an introductory
economics course, there was no change in student perfoerf@litsky & Cosgrove, 2014), but in an undergraduate
microeconomics course, student performance in a hybrid section was weaker than in a FTF section (Verhoeven &
Rudchenko, 2013). Yet another study over a decade ago, researchers found that studeanperfeas higher for
instruction that combined FTF lecture and online components than purely FTF instruction or purely online instruction
(Angiello, 2010). In a study of graduate business student performance also performed over a decade ago, student
performance on class assignments in FTF, online and hybrid formats were equivalent; however, students in online
courses performed over 4% lower than FTF or hybrid students on the final exam (Terry, 2007).

Many of these studies involve different instructor corgmms or different student populations (typically across
semesters or courses). Thepandemmiand i nsti tuti onal requi rneodateddcaiondlo of f e
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e X p e r ioHened & unique research opportunity as student performancesartte claswith thesame instructor

but di fferent educational formats can -imadal edocatiprealr e d .
experienceb6 required all materials to be availDabl e on
contraction) but encouraged FTF components for students who desired it. Thisioddtirequirement changed the

frame of reference from prior to studies being FTF to the online experience as the frame of reference. Specifically,

this study seeks to phore the following hypotheses:

Online vs FTF Component Inclusion

Hol:  There is no difference between student performance for students taking the course solely online versus
students who attend FTF sessions in addition to online.

H11: There is a difference between student performance for students taking the course sotethamktudents

who attended FTF sessions in addition to online.

Number of Times FTF

Ho2:  There is no difference in student performance for students who attend more FTF sessions than students who
attend fewer FTF sessions.

H12: There is a differencen student performance for students who attend all FTF sessions than students who
attend fewer FTF sessions.

METHOD

At an AACSB-accredited University in the northeast due to the pandemic in the fall of 2020, the University required

al | cl asses t oMddckalof.f eBoedddIMis| tdiMuel tUni v er s isdlegttoattehdo we d st
classes irperson omnline or both throughout the course, attendance could not be mandatory, and all materials were
required to be available through online means. In other words, the courses were mainly online, but FTF elements
were included. (Note this is a different formhybrid than past studies as instructional elements were mainly online

and suppl ement al el ements were in the FTF classroom.)
where class sizes are small (average 17), and the majority ofsghaiseto the pandemic were FTot online. In

the fall of 2020 thesame instructotaught two sections of a junibevel operations management course. Since the

course involves both qualitative and quantitative material that students do not typawallgxdperience with, students

regard it as a complex and difficult course. The topics that the course taught included an introduction to operations
management, process analysis, forecasting, project management, linear programming, inventory manadiynent, qua
management, statistical process control, facility layout, Material Requirements Planning, aggregate planning, capacity
planning, supply chain management, sustainability, and lean production. fiwentyudents enrolled in each of the

two sections. Fothe first section, the inlass attendance ranged from 2 to 8 students at a session, while for the second
section the irclass attendance ranged from 6 to 13 students at a session. (Five students withdrew from the course in
the first section, butnoomei t hdrew in the second section.) While the
75 minutes, to avoid quarantining requirements for everyone in the class per state Department of Health requirements,
each inclass session was limited to less tham@@utes. In keeping with state Department of Health requirements

for contact tracing, while not a component of the class, the instructor recorded student attendanlzsfos@ssions.

The instructor offered 18 inlass sessions to each section oveisdmester.

I'n keeping Mbtdh!| 6 heeqMult & me rrdcaded dl leaureiPowert Point cnaterials apdr e
posted them to the course Learning Management System (LMS). In keeping with University recommendations, the
majority of videos agraged 715 minutes in length. (The instructor subdivided lectures by content to meet the time
requirements. Some mathematical problems took longer than 15 minutes, and the instructor completed an entire math
problemi regardless of how long it todkin asingle videotape session.) The instructor provided a corresponding
instructor developed handout for each |l ecture to stude
various sections as if they were sitting in class. Whether they dtterfdTF class sessions or online, the instructor

strongly recommended to a student that they listen to the lectures and fill in the notes. The instructor also provided
suggested problems that corresponded to the textbook homework through the LMSr to kegp the FTF classes
Ovaddeedd, the instructor did not repeat the | ecture bu
the suggested problems. All studentehether they attended a FTF class or nhatere expected to listeto the

videotapes, take notes and read the textbook. TFhkass overviews were brief, lastingl® minutes and helass

students could ask questions in riéade about the material. Since advanced technology was not available in the
classrooms, onlinstudents did not attend thedlass session through any means antlass sessions could not be
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recorded. For online students, solutions to the sugg
were encouraged to contact the instouetith any questions that they had.

In keeping with University requirements, student permission to use their performance was noted and obtained through
the course syllabus. The graded course requirements included 9 online homework assignments (tiotaiig a

textbook publisher, 5% of overall grade), 9 quizzes that corresponded to the homework (23% of overall grade), and 3
noncumulative exams (24% of overall grade each). The homework assignments were due the evening prier to the in
class quizzes andese graded by the textbook management system. A student had 3 attempts on each problem as
wel I hin®bs abnd access to instructor assistance. I'n keepin
pandemic, the quizzes and exams were only offéueithg the class time. Students who came to class could take the

quiz inclass, while those online took it at the same time but online. Students had access to all materials during the
quizzes and exams. FTF students did not have access to their cadlphauenputers. The quizzes, each worth 10

points, consisted of multiplehoice questions, a short answer question and a math question on the relevant material.
Quizzes were timed in the classroom and online witmitutes allowed before arBinute grac@eriod began. Online

quizzes did not allow students to go back to a question and were randomized by section. The instructor wrote all quiz
and exam multiple choice, interpretation and short answer questions and did not useptioeigee textbook

materids (as solutions are available to students via alternative means). For math problems, online students were
required to enter the mathematical answer into the textbox during the quiz, and once the quiz was over, submit their
corresponding handwritten work & Dropbox for credit. Credit for mathematical problems was only given if the
Dropbox work corresponded to the answer in the textbox
With respect to the exams and given the state DepartmentatthH®minute quarantining potentiadll students

were required to take the exams online. Each of the three exams were timed, consisted of 25 multiplesctinict, 4

answer questions, an interpretation question, ahdwathematical problems (whereethumbers for each problem

were randomized so the problems varied by student). The instrucisetpa# testing so a student could not go back

to a question and randomized questions within each section (multiple choice, short answer, interpretatath and m
guestions) between students occurred. The exam math question requirements were the same as for quizzes as students
were required to insert the answer into the textbox and submit their handwritten work to a Dropbox for credit within

15 minutes of testampletion. With respect to grading, the LMS graded the multiptece questions based upon the
preselected correct response. The instructor graded all exam and quiarsweer, interpretation and math
problems, and awarded partial credit using a outani consistency between students.

ANALYSIS
Following completion of the course, the instructor analyzed student attendance at FTF sessions. As shown in Table 1,
student attendance varied. A total of 16 students (out of 44) attended 11 or more FoNS sashi 3 students attended

5to 7 FTF sessions, and the rest of the students attended online only.

Table 1: Number of FTF Sessions Attended

Number of FTF Number of Students who Number of Sessions | Number of Studestwho
Sessions Attended Attended Attended Attended
18 0 9 0
17 3 8 0
16 4 7 1
15 2 6 1
14 2 5 1
13 1 4 0
12 2 3 0
11 2 2 0
10 0 1 0

To address the basic question whether there was a difference in student performance given attending any FTF sessions
or not, studenperformance on the graded material for students who took the class solely online versus those who
attended at least one session FTF was analyzed using-tailebttest. Twenty students completed the course
completely through online means, while 19 shidattended at least 1 session. As shown in Table 2, analysis revealed

that student overall performance was slightly significant (p=.06) and quiz performance (p=.01) was significantly
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different between FTF and online students as FTF students perfornedtban online students on quizzes. While
the average student performance for those who attended at leastctamsisession was better than online students
on homework and exams, a statistically significant difference in their performance did not exist

Table 2: Faceto-Face vs Online Student Performance

Student Performance FTF Average Online Average T-test

Overall 81.34 76.08 .06 **
Homework 93.41 90.31 31
Quizzes 89.17 77.96 .01 *
Exam | 74.72 69.82 19
Exam || 81.07 77.52 .25
Exam lI 78.21 75.70 .51
Exams All 78.00 74.49 21

*p <.05, * p<.10

As shown in Table 1, there is a definite gap in attendance between the number of students who atttsded in
sessions 7 times (which corresponds to 38.9 % attendance) and 11 times (which corresponds to 61.1% attendance).
Given the course structure, omay surmise that students who attended less than 8 times completed the majority of
their learning online. As shown in Table 3, comparing student performance for students who attended FTF class 7 or
fewer times (note that this includes online students) thitise that attended FTF class more than 10 times reveals
statistically significant differences in overall performance (p=.02), quizzes (p=.00), and exam Il (p=.05). (Note no
students attended 8 to 10 sessions of the course in person.) The overall anesihgexams (p=.06) and exams |

(p=.07) were slightly significantly different between the groups. Homework and exam Il was not significantly
different between the two groups. Regardless of the gradedigemd al t hough it &s nificartt, al ways
FTF students who attended more than 10 times performed better than students who attended 7 or fewer FTF sessions
on all graded items. The number of times that a student attended the FTF sessions appears to have an impact upon
their performance.

Table 3. FTF More than 8 Times vs Online & FTF Less than 8 Times Student Performance

Student Performance Average FTF > 11 times Average FTF<8 & OL T-test
Overall 82.32 76.09 .02 *
Homework 92.64 91.25 .64
Quizzes 89.93 78.90 .00 *
Exam | 76.03 69.55 .07 **
Exam Il 82.59 76.93 .05 *
Exam Il 78.88 75.95 .35
Exams All 79.17 74.14 .06 **

*p < .05, ** p<.10

To explore the impact of student attendance further, students were grouped into three groups: attendance at more than
75% of inclass sessions (14 or more FTF sessions; Group #1), less than 75% attendaclessatsassions (1 to 13

FTF sessions; Grou@¥ and online only (Group #3). There were 11 students who attended 14 or more sessions, 8
students who attended 1 to 13 sessions, and 20 students who did not attend any FTF classes. Various statistical testing
results are in Table 4. Comparing students atiended FTF 14 times or more with solely online students (Group #1

v Group #3) showed significant differences in overall (p=.01), quiz (p=.00), and all exams (jpar@Bjparticularly

exam Il (p=.03), as well as slightly significant for homework (p¥.Comparing students who attended FTF 14 times

or more with students who attended 13 FTF sessions or less (Group #1 v Group #2) was statistically significant for
overall (p=.02), quizzes (p=.05), and all exams (p=.0Farticularly exam Il (p=.02) and am Il (p=.04).
Interestingly, comparing students who attended 13 or fewer session with online students (Group #2 v Group #3) did
not reveal any significant differences between the groups; however, quizzes were slightly significant (p=.07). Since
the differences between students coming to class 13 times or less and online students was insignificant, comparison
between the students who came to class 14 times or more and the other two groups was performed. Results demonstrate
a significant difference on eweperformance measure except exam I.
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Table 4: Student Performance FTF 14 Times or More vs FTF 13 Times or Less vs Online

Student Average Group Performance T-Test
Performance #1 #2 #3 #1v#3 | #lv#2 | #2v#3 | #1v#23
(14+ FTF) (17 13 FTF) (OL)
Overall 84.23 77.36 76.08 .01 * .02 * .68 .00 *
Homework 95.64 90.34 90.31 .07 ** .20 .99 .04 *
Quizzes 91.62 85.8 77.96 .00 * .05 * .07 ** .00 *
Exam | 76.69 72.01 69.82 .10 .30 .63 .10
Exam Il 84.84 75.89 77.52 .03 * .02 * .67 .01 *
Exam Il 81.72 73.39 76.14 11 .04 * .46 .05 *
Exams All 81.08 73.76 74.49 .03 * .03 * .82 .01 *

*p < .05, * p<.10
DISCUSSION

As noted in the literature review, research regarding the effectiveness of different formats is mixed and still
accumulating. For most prior studies, the FTF environment was the frame of reference for comparison (e.g. Angiello,
2010, Cathoral et al., 2018, Ginns & Ellis, 2007; Love, Hodge, Grandgenett, & Swift, 2014; Metzgar, 2014; Olitsky

& Cosgrove, 2014; Terry,0D7; Verhoeven & Rudchenko, 2013). The pandemic and radical change in course delivery
methods offered the opportunity to analyze delivery formats from another perspective. This study adds to this research
stream as online and online with FTF componentsstardied for a complex and difficult undergraduate business
course. Only a slight significant difference on overall student performance between students taking the course solely
online versus students with some additional FTF components exists. Thisgelfferent than the study over a

decade ago that showed students performed better when online components were added to a FTF lecture than in pure
FTF or pure online (Angiello, 2010). Notice that the point of reference is adding online to FTF insE€BE tof

online as in this study. The general results are similar to another older study that showed no significant differences
between FTF, online and hybrid in graduate business student performance, and students in FTF or hybrids performed
better than omhe students on a final exam (Terry, 2007).

Hypothesis #1 wasand was not held. While students who attended some sessions performed better on all graded
material, the difference was not statistically significant. Quizzes were statistically signifi¢hile the questions

were the same, the method of taking the quiz was differentass quizzes were statiand what most students were
accustomed to. FTF students could move between questions where those online were limited in their ability to move
back to a question (to reduce cheating). However, as noted before, due to time constraints and Department of Health
requirements (discussed previously), all students took the exams oalitkexperienced the same testing medium.

While a statistical signi¢ant difference in their performance between the two groups did not exist, those students who
experienced some FTF elements performed better on average than their online counterparts on exams. Therefore, the
difference cannot be solely attributed to tlféedent test taking method.

Our analysis explored the impact of a student attending more FTF sessions, and hypothesis #2 was not held for most
performance metrics as students who attended more than 10 sessions FTF performed significantly bettdr on overa
performance and in particular, quizzes (and a slight significance on exams). Merely attending just a few FTF sessions
did not significantly impact upon student performance.

Further analysis that divided the students into the three groups higtlliktsignificant impact attending more FTF

sessions had on student performance. Results showed that the online group and lower attendance groups were very
similar in their performancd. n ot her wor ds, i f a student snbtadposiivet ¢ o me
benefit of coming to class over staying online completely.i s resul t i mplies that there
that needs to be overcome for students to benefit from FTF sessions, and students adjust to teaching methods over
time. For FTF students, those who attended class 14 times or more (Group #1) performed significantly better than
students who attended less than 14 times (Group #2) on everything but homework and Exam |. With respect to Exam

I, for many mainly FTF students Bm | was their first online testing experience and they struggled with the
experience. By Exam Il and 111, students who attended
they performed significantly better than those that attended B§F &udents who attended 14 or more times (Group

#1) performed significantly better than other students (Groups #2 and #3) on graded assigeruapisExam |.

Again, this result supports the difficulties that the students who attended 14 or morménbave experienced in
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the initial online testing format. Interestingly, homework was only significantly different between the groups when
comparing the results for students who attended 14 or more FTF sessions versus the other students. Homework was
essentially the same for all students as it was online, encouraged mastery, allowed for hints, and other sources to solve
the problems. A potential conclusion is that through reviewing the suggested problems in the FTF sessions, students
who came to the maijity of classedearned from the experiencin this study, we divided and analyzed the results at

two different FTF attendance points: (1) less than 8 and more than 11, and (2) less than 14 versus 14 or more. Student
performance changed between thesedtudies as more graded assignments became significantly different between

the two groups. Therefore, there appears to be a difference by attending more sessions but there is a question as to
what specific numbeof FTF classes a student should attend withtimake a difference in performance. Given the
dataset size, there simply isndt enough data to firmly
is an aspect of attending FTF that has a positive overall éffeticularly for studets who come to more than 75%

of available sessions.

CONCLUSIONS

While the general results do not support a significant difference between adding FTF components to online classes to
improve student performance, deeper analysis shows significant difésras discussed in this study. This study
demonstrates the strong i mpact that d&éattendancebd requi
have on student performance. It is important to understand that the student body selected tloei@ohtplfor its

strong inclass traditional teachings, and additionally studentsseédicted their educational method for this course

during the pandemic. For this student body, students performed better when they attended a significant pertion of in

class sessions. This type of education is what the majority of the students have been educated throughout their
academic career. These results speak to the idea that for this student body has not experienced and learned to be
educated through online educat yet. This result may change in the future as they experience more online education.

As the pandemic subsides, education will need to chat
requirements regarding educational components. Going foniestiiuctors and institutions need to address what

methods education will use in thes%dentury.

Limitations .

Due to the small class sizes, while meeting the general threshold of having at least 30 data points in order to draw
relevantconclusions, when subdividing the dataset further, it becomes difficult to interpret the results due to the small
subset sizes. Replicating this study requires much larger classes to draw deeper conclusions.
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The Efficacy of a Business Simulation in an Orientation Course on
Student Engagement and Learning
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ABSTRACT

For more tharfive decades simulations have been used in business courses. More recently, simulations have been
developed to provide an overview of the business disciplines for students starting the program. These simulations are
team based, requiring students to @iodirate on decisions. With the objective of enhancing student engagement and
providing a foundation for understanding how businesses function, a comprehensive but basic simulation was
introduced into a freshman orientation course. Focusing on studeeppens of engagement and learning, the
findings of a survey support the value of introducing the simulation at the freshman level.

Keywords: Student engagement, business simulation, orientation course
INTRODUCTION

Business schools are placing more bagis on helping students succeed academically, especially in the first year.
One method to achieve this goal of helping students to succeed is to increase their engagement. A literature search
during the last 10 years yields thousands of scholarljestin the topic of student engagement in schools of business,
highlighting the importance of the issue.

There are several definitions of student engagement. Basic definitions of engagement generally refer to the degree to
which students are actively ialwved in their assignments and the associated learning activities. More complex
definitions of engagement encompass intellectual, emotional, physical, social, and cultural elements (Glossary of
Education Reform, 2016).

This study focuses on the implematitin of a basic but comprehensive business simulation into a freshman orientation
course offered by the Ancell School of Business. The primary reason for introducing the simulation into the course
was to increase student engagement and specificallylposhelents develop connections with cohorts, therefore
enhancing social and emotional engagement. A secondary goal was to give students a multidisciplinary perspective
on business, providing an opportunity for intellectual engagement. This intellectgatjement with the core
elements of their academic major might also increase their confidence in the ability to perform in the business program.

LITERATURE REVIEW

Overview of the Simulation Research

It is not the intent of this paper to review the ussimulations in the business curriculum, so only a cursory discussion

of the literature will be presented here. Simulation games have been used in schools of business since 1957 (Faria,
1998, Goi, 2019), and their use has been increasing since thgFtinee et al, 2009). The efficacy of simulations

versus other teaching methods (e.g., case method) has been examined experimentally in numerous studies over the
years. For example, in an early empirical study using f@seexperimental design, Woléad Guth (1975) found

that simulations can produce significantly better performance compared with more traditional case methods on course
concept exams in a business capstone course.

As the number of articles on the use of simulations in education hakeased, so have the mataalyses.
Vlachopoulos and Makri (2017) reviewed previous natalyses on simulations in education and performed their
own using specific criteria for inclusion of studies into their analysis (e.g., peer reviewed, empirieateost,
college level, etc.). After these criteria were applied, 8,859 studies were included in theinalgsss. Overall, the
authors confirmed previous medaalyses of simulations in education concluding that they have positive impact on
learninggoals.
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Within the business disciplines there are options developed for students at various stages in the undergraduate
curriculum and for specific learning objectives. For example, in addition to content areas within the business
disciplines such as sply chain, product development and entrepreneurship, simulations have been used to teach
responsible decision making (e.g., Gibbons, Fernando and Spedding, 2021). There is also some evidence that business
simulations increase student engagement (Rogmakisa&a, 2019), which relates to a major objective of the present

study.

Engagement and Student Success

The literature includes several studies that support the hypothesis that engagement increases student success (Svanum
& Bigatti, 2009, Levant, Coulmont, & Sand, 2016, Hosaka & Mat, 2017). For example, utilizing data from the
National Survey of Student Engagement, Webber, Krylow & Zhang (2013) found that class preparation, working on
team projects outside of class and engaginglfig@nd peers in discussions were positively related to cumulative

GPA and college experience satisfaction.

Bowden, Tickle and Naumann (2021) used a survey method to develop a structural model of student engagement.
The model includes four dimensioradfective, social, cognitive, and behavioral engagement plus two antecedents,
involvement, and expectations. Structural equation modeling was used to determine the relationships among the
antecedents and dimensions and outputs (institutional reputstiiment weHlbeing, transformative learning, self
efficacy, and selesteem). The authors summarized the findings as follows:

The results show that student expectations and involvement have an important seeding role in student

engagement. Affective engagent was the most important determinant of institutional reputation, wellbeing,

and transformative learning. Behavioral engagement determinedf§ielicy and selésteem. Cognitive and

social engagement were necessary but not sufficient conditionsifienstsuccess

Student seltonfidence has also been considered a factor in student success. (Pritchard and Wilson, 2003).

Academic Selfefficacy

Bandura (1995) defined perceivedself f i cacy as "the belief i n theceutsess capabi
of action required to manage prospective situations." Paraphrasesl,fsdélfi cacy refers to the bel
succeed in a specific situation. Studies demonstrating the predictive powereffisatfy on behavior go back to

Bandura (1977). More recently, Robbins et al., (2004) performed a-ametgsis of 109 studies examining the

relationship between psychosocial and study skills and college outcomes. Of these variables, acagéficacygelf

and achievement motivation wei@ihd to be the best predictors of GPA.

In addition to being an important correlate of achievement, Chemers et al., (2001) found in college students, that self
efficacy relates to effort and perseverance in learningyegiflation, less stress in dermdang situations and better
adjustment to new learning situation. While the factors related teféieficy do not account for all the variance in
academic success, (e.g., Szulecka, Springett, and de Pauw, 1987) methods that increfisacsethight le
reasonably easy to integrate in the curriculum and have personal value for students.

RESEARCH OBJECTIVES AND RELATED SURVEY ITEMS

As stated previously, the major objective of this study was to determine the effects of introducing a business simulation
in an orientation course on studgrarceived engagement. The survey data also included general measures of learning
and enjoyment along with specific measures related to learning in business discipline areas and collaboration skill
areas. Pre/Post meass were collected on the specific learning measures in the Fall 2020 semester. Below is a
summary of these measures and the data analysis.

General perceptual measuiasdlected from students after the simulation was completed. Data for these analyses
were collected in the Fall 2019 and Fall 2020 semesters., and included:

1 Distribution of the student ratings for engagement, learning and enjoyment.

1 Relationships among the student ratings for engagement, learning and enjoyment.

Specific perceptual measuresllected in the Fall 2020 semester before and after the Marketplace Simulation was
implemented. Parametric statistics were used to compare the discipline and skills areas, including:
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1 Knowledge of business discipline areaslarketing, Finance, Accounting, Information Systems, General
Business Management, Supply Chains/Distribution, Production, Sales

91 Business skills areadeadership, collaborating, time management, problem solving in teams, team planning
processes, evaluating persongberformance in teams, evaluatihng a team's performance.

The Simulation

The Business Primer - Bikes simulation (Marketplace Simulations https://www.marketplace
simulation.com/businegzrimer-bikeg a teardbased simulation, was selected for this orientation course. While the
simulation covers important business fantkentals, it allows students to experience key aspects of each business
discipline without the difficulty of delving into too many details. The characteristics of this simulation are consistent
with the goals of increasing intellectual and social engagemithout potentially increasing the stress sometimes
experienced with more demanding simulations.

METHODS AND RESULTS

Methods - General Measures

An anonymous online survey was distributed to students in the Ancell School of Business freshman mGentato

in the Fall 2019 and Fall 2020 semesters. The sample was 183 students, representing about 78% of the students who
completed the course with the simulation. The survey completion rate for these students was more than 90%. For the
measurements @ngagement, learning and enjoyment, students used a rating scaleféém O

Findings

Figure 1. represents the number of students in each of the four rating bins on the qu&3tioe;r al | , e w much
Marketplace Simulation help you to become margaged with WCSU studertst t he Busi fheees Sc ho
points were labeled on the scale as follows: 0 = No additional engagement at all, 50 = A moderate amount, 100 =

Very much engagement. Assuming that no effect of the simulation would produceahnistfibution of students

in the 4 bins, the observed values yield a Chi squared of 23.2 with 3 degrees of freedom. -télledwovalue is

l ess than 0.0001. More than 65% of the students rated

Figure 1. Engage
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Figure 2. represents the number of st WOdeealh hosv muchdiecach of
you | earn from t he Thee pomts\peredabeted @ ithenscdlea 0 + Mora@diional learning at

all, 50 = A moderateraount, 100 = Very much learning. Assuming no effect of the simulation would produce an

equal distribution of students in the 4 bins, the observed values yield a Chi squared of 39.0 with 3 degrees of freedom.

The twotailed P value is less than 0.000loM e t han 70% of the students rated |
mucho range.
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Figure 2. Learn
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Figure 3. represents the number of st Qudralphowsmuchrdde ach of
you enj oy participating Three pdintsaerdMabeldd ertielscale: € = Bid muehjayt i on ?
at all, 50 = A moderate amount, 100 = Very much enjoyment. Assuming no effect of the simulation would produce

an equhdistribution of students in the 4 bins, the observed values yield a Chi squared of 33.8 with 3 degrees of

freedom. The twdailed P value is less than 0.0001. More than 69% of the students rated enjoyment within the
Aimoderate to very mucho range.

Figure 3. Enjoy
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Relationship Among Simulation Perceptions

The results of Pearson Correlation analyses are displayed in Table 1. indicating significant positive correlations among
the learning, engagement, and enjoyment measures.
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Table 1. Pearson Correlations

Overall, how much dithe Marketplace
Simulation help you to become moré
engagedwith WCSU studentat the

Ancell School?

Overall, how much did you
enjoy participating in the
Marketplace Simulation?

Survey lems

Overall, how much did yolearn

from the Marketplace Simulatior 760 780
Sig. (2tailed) <.01 <.01
N 181 181

Comments on General Measures Results

The analyses of the general measures indicated that the simulation produced positive perceptions of engagement,
learning ancenjoyment. Note that conservative expected values were used for the Chi square analyses assuming an
equal distribution of counts across the four ratings bins. (A less conservative analysis would have higher expected
values in the bins that representedédo levels of engagement, learning and enjoyment, which would have yielded
greater Chi squared values for all three measures tested).

As an additional analysis of the effect of the simulation;samaple #tests were performed for the three measures
with the midpoint of the scale (50) as the test value. All thitest$ (twetailed) were statistically significant at less
than the .0001 probability level.

The analysis of the correlations among the measures indicated a relatively strong relationshitheamazgures.
That is, as perceived learning increases so does engagement and enjoyment in the simulation.

Methodsi Specific Learning Measures Pre/Post

An anonymous online survey was distributed to students in the Ancell School of Business freshman orientation course
in the Fall 2020 semesters before and after they participated in the business simulation-satmplerevas 114 and

the post sample was 7.7 The design was negpaired sample. The survey completion rate for these students was more
than 90%. For the discipline and skills survey items, students used a rating scald @rarhdre 0 was no knowledge

or skill at all and 10 was very much. Ayses were performed with SPSS v26.

Figure 3. displays the means of the-paad poss i mul ati on ratings of studentso
areas. A multivariate analysis (Pillai's Trace) of the data yielded a value of 0.281; F=13.18; dfP&,264.
Subsequent prpost tests of each dependent variable (i.e., discipline areas) yielded statistically significant differences
at P<.001. See Table 2.
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Figure 3. Business Discipline KnowledgeRr&t Simulation
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Table 2. Tests of Betwed&onditions Effects

. Typelll Mean .
Dependent Variable Sum of df F Sig.
Squares SR

Marketing 187.89 1 187.88 27.10 <.001
Finance 213.72 1 213.72 33.51 <.001
Accounting 295.85 1 295.85 41.40 <.001
Information Systems 138.02 1 138.02 20.45 <.001
GeneraBusiness Management  163.86 1 163.86 24.25 <.001
Supply Chain / Distribution 599.66 1 599.66 91.40 <.001
Production 461.69 1 461.69 72.35 <.001
Sales 245.89 1 245.89 38.98 <.001

Figure 4. displays the means of the-ged poss i mul ati on ratings of studentsoé bu:
analysis (Pillai's Trace) of the data yielded a value of 0.079; F=3.45; df=7,283; P<.001. However, only one of the
subsequent prposttests of each dependent variable (i.e., skills areas) yielded statistically significant differences at

P<.05. That was the Team evaluation rating; Type Ill Sum of Squares=54.30; df=1; Mean Square=54.3; F=7.43,;
P<.01.
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Figure 4. Skills Self Evaluation-Past Simulation
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Discussion of Findings andStudy Limitations

This study contributes to the literature by demonstrating the potential benefits on engagement and learning of
introducing a basic disciplirgpecific, tearrbased simulation into an orientation course. This study focuses on
student pereptions of engagement and learning which may not reflect more objective measures of these factors.
However, with the goal of increasing student retention, perceptual measures are important.

The addition of the enjoyment item into the survey was a vatuaklric considering the sample of students at our
institution, a regional, AACSB accredited public university. Our students are culturally diverse, generally first
generation college students who have acceptable (but not ideal) college preparati@ford;hiewas important to

know if this engagement/learning activity was enjoyable. If it was not generally enjoyable, it might add stress at a
time when students are most susceptible to attrition. The finding of a strong relationship between ledrning an
enjoyment was encouraging.

Overall, students reported at least a moderate amount of engagement, learning and enjoyment participating in the basic
business simulation integrated into the -onedit freshman orientation course. These positive perceptiens
reported even though many student groups did not perform well on the simulation.

In a pre/post analysis, perceived learning was found in all the business disciplines that were measured. However,
only one skill area, team evaluation, showed astieaily significant increase in ratings pre to post simulation. It is
important to note that because of the pandemic, all students in thEoptesample were taking the orientation course
online (synchronously) which might have affected the collabaraikills ratings.

Future Research

The obvious focus of future research should be on the retention rates and academic success of students who
participated in the simulation in their freshmen year. Did the cohort of students who reported engagenantrand le
resulting from the simulation have higher retention and GPA levels? While paired sample methods would be more
difficult to implement, they would provide more specific information on these factors.
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Additions to future surveys should include moreedi measures of student perceived-sffitacy. Based on the
positive predictive finding on perceived sefficacy and performance, it might be valuable to determine if that
relationship also holds for the introduction of an introductory simulation.
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Teaching Business Analysts How To Construct
Predictive Multi -Variate Regression Equations
Or
The Art And Science of Creating Multiple Regression Equations for
Prediction

Norman E. Pence, Metropolitan State University of Denver, Colorado, USA
Viktor M. Kiss, Metropolitan State University of Denyé&olorado, USA

ABSTRACT

This article presents a methodology that could be used by professors teaching model building and by practitioners in
the business world for creating a regression equation to predict a future event given the pattpasbbtueirrences
continues. The procedure is a heuristic that creates an estimated regression equation with the smallest number of
independent variables. The estimated regression equation is created from data observations void of outliers and high
influence data observations. The estimated regression equation also does not contain any independent variables whose
observed pralues exceed the chosen level of significance and independent variables that have a high variance inflation
factor. The statisticalalysis in this six step procedure was performed using Python but any software package capable

of performing statistical analysis can be used for this heuristic. The procedures in steps 2 through 5 of this tutorial
can be performed in any sequence.

Keywords. regression, outliers, high influence data values, maliiate regression analysis, predictive analytics,
observed pralue, data observations, dataset, stepwise regression, backward elimination regression

INTRODUCTION

Business activities often include situations where numerical outcomes of certain events need to be predicted. What
would be the estimated revenue of a new store? How many customers can we expect on a weekday? Linear Regression
is a very frequently used ninetd to try to build a model that can predict such values, due to its wide availability and
ease of use. But these can also lead to misuse of the method, and searching for clarification on different issues in the
procedure inevitably can lead to statistiteaitbooks where the level of mathematics would require time investment

not available for a practitioner looking to get fast results.

The goal of this article is to try to build a tutorial which addresses the main points of building a Linear Regression
model, that is highly rigorous but stays at the level where one does not have to get lost in the mathematical details.
For ease of understanding, the procedure is broken down into 7 different steps using an artificial dataset, each having
a technical descrijpn, a technical analysis, and a practical explanation, using-bfeegkample.

MODEL BUILDING

For a particular business activity where there is a need to predict the value of a dependent variable and several
candidates for the independent variablagehbeen identified, perform the following steps:

1. Select a representative sample of data observations of size n from the population defined for the business
experiment. The data observations are of the foriv , x 1, xwBere k éepresenks Jthe numbefr
independent variables that are candidates for the multivariate regression equation. Select a level of significance
for performing the tests of hypotheses. For this procedure, an alpha level of .05 is selected. The realistic range on
the level of signiftance level or alpha level is usually .005 to .10.
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Table 1: Dataset Used in Analysis

x1l x2 x3 x4 x5 X6 x7 Y
0 -4 - -9 0.13 -1 -=-7.20 12 -88.70
1 -4 -5 5 1.45 =2 1.06 2 23.77
2 -6 3 8 1.50 -3 12.03 -2 210.27
3 -4 =7 8 0.07 -2 10.83 5 164.16
4 -12 -3 -13 1.23 -3 -15.32 -2 -279.87

.11 1 2.09 -14 -32.37
.70 3 9.77 -10 103.95
.60 -4 5.70 6 60.96
.59 -1 -6.32 18 -55.78
.20 3 -13.08 19 -83.13

e
~J
[
[
()
[
~
1
e NN

The number of observations in the dataset is: 100
The number of predictors in the dataset is: 7

Analysis: In this specific case, the data has seven independent variables (predictors), meaning seven candidates that
could explain the changes in the dependent variable. The ultimate goal is to find a function of our predictors that will
yield us a close approxirian of our dependent variable. There are 100 observations available, from which this
function will be estimated. Eighty observations were chosen randomly and are used to create the estimated regression
equation and the remaining twenty observations a¥d as test data.

Practical explanation: A specific example is when a business would like to know more about what influences sales
figures at their different locations. They could collect a number of variables that they think has an effect on it, such as
number of associates, advertising budget, size of the store, etc. These will be the independent variables, and the sales
figure would be the dependent variable. The observations (rows in the dataset) would be the individual stores from
which data was colleetl.

2. Using an appropriate statistical software package, create an estimated regression equation using all the possible
independent variables. Examine the estimated regression equation with the intent of eliminating all independent
variables whose observedvalues are greater than .05. These independent variables can be eliminated from the
estimated regression equation all at once or eliminated one at a time where the independent variable with the
largest observedalue is eliminated first. The two proses of elimination will not necessarily create the same
estimated regression equation. The result of this step is an estimated regression equation where all independent
variables have observedvplues less than or equal to .05. This step is the backluaidation regression model
building procedure.

3. The output of our regression analysis lists several metrics. These will be discussed in the order they become of
importance.

4. Analysis: This step aims to eliminate independent variables that do not haveenoefiour dependent variable.
Each independent variable has a coefficient |listed urt
on the dependent variable. However, since we are working with sample data, it is possible that we loaly see t
effect because of the randomness in our sampling process, and the actual effect is in fact zero. The metric that
guantifies this possibility is the-yalue of the coefficient of each independent variable, listed on this output as
P>|t|. Loosely speakinthe pvalue tells us: Given that the independent variable has no effect (0 coefficient,
meaning zero effect) on the dependent variable, what is the probability of us getting the coefficient we are getting?
This argument naturally leads us to eliminatehhpgralue independent variables, since it tells us that it is very
plausible that they have no effect on our dependent variable, hence are not needed in our analysis. In this analysis,
we are going to eliminate highv@alue variables sequentially. The lasy pvalue here is associated with x4:

0.743, so the variable is deleted from the dataset, and the analysians re
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5. Please note that the 0.05 threshold for elimination is more of a best practice than a hard limit. It is perfectly OK
to slightly adjusthat value, usually up to 0.1.

Table 2: Result of Regression Analysis, Initial Run

Original OLS Regression Results
Dep. Variable: Y R-squared: 0.911
Standard Error: 38.63 Adj. R-squared: 0.903
Method: Least Squares F-statistic: 105.8
Prob (F-statistic): 2.68e-35 Df Residuals: 72
No. Observations: 80 Df Model: 7
coef std err t P>t [0.025 0.975]
const -0.3208 12.383 -0.026 0.979 -25.005 24.364
x7 2.3452 0.412 5.687 0.000 1.523 3.167
X6 9.2929 1.694 5.485 0.000 5.915 12.670
x5 -7.5474 3.873 -1.949 0.055 -15.268 0.174
x4 2.6362 8.001 0.329 0.743 -13.314 18.587
%3 3.0442 1.738 1.751 0.084 -0.421 6.510
x2 1.9528 1.897 1.030 0.307 -1.829 5.734
x1 4.4256 1.360 3.254 0.002 1.715 7.136

Practical explanation: Let’s say that we originally included an independent variable sucbraler of associates
because we thought that it could influence our satpsds. The analysis will most likely give us a coefficient (size
of an effect) that is nonzero. However, if theglue for that variable is high, it tells us that the effect (coefficient) we
are seeing is likely to be just because of the random natore shmple, and in reality, tieimber of associatdgs

no effect on our sales figures.

Table 3: Result of Regression Analysis, Iteration 2.

TTERATION 2 OLS Regression Results

Dep. Variable: Y R-squared: 0.911

Standard Error: 38.39 Adj. R-squared: 0.904
Method: Least Squares F-statistic: 125
Prob (F-statistic): 2.42e-36 Df Residuals: 72
No. Observations: 80 Df Model: 7
coef std err t P>t [0.025 0.975]

const 2.7455 8.118 0.338 0.736 -13.433 18.924
X7 2.3666 0.405 5.847 0.000 1.560 3.173
X6 9.1845 1.652 5.560 0.000 5.892 12.477
x5 -7.4901 3.84¢6 -1.948 0.055 -15.154 0.174
X3 3.1301 1.708 1.832 0.071 -0.274 6.535
X2 2.0430 1.866 1.095 0.277 -1.675 5.761
4.3986 1.349 3.260 0.002 1.710 7.087

The second iteration now has x4 excluded (please sewaledt side of output). It still has independent variables with
p-values over the predetermined 0.05 level, the largest one belonging to x2: 0.277. This variable is eliminated from
the analysis, andhé analysis is reun.
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Table 4: Result of Regression Analysis, Iteration 3.

ITERATION 3 OLS Regression Results

Dep. Variable: Y R-squared: 0.910
Standard Error: 38.44 Adj. R-squared: 0.904
Method: Least Squares F-statistic: 149.3
Prob (F-statistic): 3.39e-37 Df Residuals: 72
No. Observations: 80 Df Model: 7

coef std err t P>t [0.025 0.975]
const -4.1618 5.117 -0.813 0.419 -14.359 6.035
x7 2.3342 0.404 5.775 0.000 1.529 3.140
x6 10.7107 0.888 12.058 0.000 8.941 12.481
x5 -7.8810 3.834 -2.055 0.043 -15.521 -0.241
x3 1.5895 0.970 1.638 0.106 -0.344 3.523
x1 4.5695 1.342 3.405 0.001 1.896 7.243

The third iteration now has x4 and x2 excluded (please selediedt side of output). It still has independent variables
with p-values over the predetermined 0.05 level, the largest one belonging to x3: 0.106. This variable is eliminated
from the analysisand the analysis is@in.

Table 5: Result of Regression Analysis, Iteration 4.

ITERATION 4 OLS Regression Results

Dep. Variable: Y R-squared: 0.907
AIC: 38.88 Adj. R-squared: 0.902
Method: Least Squares F-statistic: 181.9
Prob (F-statistic): 8.73e-38 Df Residuals: 72
No. Observations: 80 Df Model: 7

coef std err t P>t [0.025 0.975]
const -8.1131 4.564 -1.778 0.079 -17.204 0.978
x7 2.2334 0.404 5.529 0.000 1.429 3.038
X6 11.9360 0.484 24.643 0.000 10.971 12.901
x5 -9.3168 3.774 -2.468 0.016 -16.836 -1.798
x1 5.0494 1.324 3.814 0.000 2.412 7.687

The fourth iteration does not have independent variables withygs over the 0.05 threshold, meaning that step 2
is finalized, and all independent variables which jikgild not have an effect on our dependent variable are
eliminated.

6. From the final estimated regression equation in step 2, identify the data observations that have high influence on
the estimated regression equation. These data observations are to\edréom the dataset used to create the
estimated regression equation and a new estimated regression equations is to be created. The purpose of this step
is to eliminate the data observations that have a large influence on the numerical values of shimmegre
coefficients.

Analysis: The regression model fits its parameters taking all available observations into account. However, in
most datasets there could be observations which are considered to be outliers. These are observations that diverge
from themain underlying pattern of the data. Since the goal of the analysis is to find a function that generalizes
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well to other, unseen observations, and the inclusion of these outliers could greatly reduce the generalizability of
our model, these observationseddo be removed from the dataset. A common measurement for this purpose is
Cook’s distance, which shows the influence of each observation on the model. The following output plots
individual influence of each observations using Cook's distance and detsrmithreshold over which an
observation can be called influential. The threshold is calculated is 4/N, where N is the number of observations
in the dataset. We can see in Figure 1 that there are 8 observations that need to be eliminated and thésmodel nee
to be rerun. The threshold of 4/n is an acceptable standard in the literature.

Practical explanation: It is possible that a few of our stores for which the analysis is run on have unique
characteristics that do not generalize well to other stores. As an example, it is possible that one of our stores is
located at the middle of a business district whieisethe only store, and as a result, sees higher sales figures than
comparable stores at other locations where competition is present. Since that unique characteristic is not
applicable to other stores, the data from it would not generalize well, abad Iagxcluded.

Figure 1: Visualization of Cook’s Distance for Each Observation.
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Cooks distance values, threshold is: 0.05
The percentage of observations that are outliers is 10.0 %
High influence observations: [55 88 21 25 11 67 15 99]

Please see ndel after eliminating high influence observations in Table 6:
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Table 6: Result of Regression Analysis, Iteration 5.

ITERATION 5

OLS Regression Results

Dep. Variable: Y R-squared: 0.947
Standard Error: 28.31 Adj. R-squared: 0.944
Method: Least Squares F-statistic: 299.1
Prob (F-statistic): 6.13e-42 Df Residuals: 67
No. Observations: 72 Df Model: 4

coef std err t P>t [0.025 0.975]
const -5.8557 3.467 -1.689 0.096 -12.775 1.064
x7 2.4240 0.320 7.584 0.000 1.786 3.062
X6 12.6109 0.393 32.071 0.000 11.826 13.396
x5 -13.6359 3.154 -4.323 0.000 -19.931 -7.341
x1 6.5675 1.078 6.091 0.000 4.415 8.720

7. From the final estimated equation in step 3, identify the data observations whose residuals are more than two
standarddeviations from zero. These data observations are to be removed from the data set used to create the
estimated regression equation. These data observations can be eliminated all at once or one at a time where the
data value with the largest residual isréfiated first. The two processes of elimination will not necessarily create
the same estimated regression equation. For small data sets, the data values with large residuals should be
eliminated one at a time. The purpose of this step is to eliminateatheodservations that can influence the
numerical values of the regression coefficients.

Figure 2: Visualization of Residuals for Iteration 5 of the Regression Analysis
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Data observation(s) whose residuals are more than two standard deviations:
[64 79 43 2]

Analysis. This step serves similar purposes as step 3: eliminating observations that do not represent the underlying
pattern in the data (outliers). However, this metric addresses the problem from a different angle: For which
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observations is the predion off by more than 2 standard deviations? This signals that the observations characteristics
do not fit the pattern in the data, and have to be removed for the model to generalize well. Calculating the residuals
(differences between predicated and alctalues), gives us four data points that should be eliminated and the analysis
re-run.

Practical explanation: Using the same example as before, for a few of our stores, our predictions could be highly
inaccurate, meaning that the general rules we wookieavith the help of the model does not seem to apply to them.
This signals that the store has characteristics that are significantly different from the vast majority of our stores, and
should not be included in the model building that aims to find giypaygplicable rules.

Table 7: Result of Regression Analysis, Iteration 6.

ITERATION 6 OLS Regression Results

Dep. Variable: Y R-squared: 0.961
Standard Error: 24.05 Adj. R-squared: 0.958
Method: Least Squares F-statistic: 386.9
Prob (F-statistic): 1.43e-43 Df Residuals: 63
No. Observations: 68 Df Model: 4

coef std err t P>t [0.025 0.975]
const -7.2158 3.050 -2.366 0.021 -13.311 -1.121
x7 2.5790 0.275 9.366 0.000 2.029 3.129
X6 12.8637 0.354 36.363 0.000 12.157 13.571
x5 -12.4138 2.693 -4.610 0.000 -17.795 -7.032
x1 6.1692 0.920 6.704 0.000 4.330 8.008

8. From the final estimated equation in step 4, identify the independent variables whose Variance Inflation Factor
(VIF) is greater than 5. These independent variables need tortieadéd from the estimated regression one at a
time until there are no more independent variables with VIF value greater than 5. The independent variable with
the largest VIF is eliminated first. This step minimizes the opportunity for multicollinearity.

Table 8: Variance Inflation Factors for Independent Variables before and after elimination

Independent

Variable VIF
x7 1.032
X6 1.020
x5 8.602
x1 8.556

Final table, with no VIF > 5

Independent

Variable VIF
x7 1.007
X6 1.007
x1 1.008

Analysis: Variance Inflation Factor quantifies the severity of multicollinearity, which is loosely speaking is how
related are our independent variables in thelehdf they are highly correlated, the effect (coefficient) of variables

can become highly variable, and this unstable. VIF ranges from 1 upwards, 1 meaning the variance of a coefficient is
not influenced by other variables in the model. In our data,nxlLlx® have high VIF values, meaning that their
coefficients are less dependable, which could cause a problem when using the model on unseen data. The independent
variable x1 has the highest values, and as a result removed from the model and the aretysis is
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Practical explanation: When two independent variables are highly correlated, they tend to try to explain the same
effect on our dependent variable. In our store example, let's say tlag#hef the storand thenumber of aisleare

both used in the model as independentaldeis. Since they are closely related (bigger stores can fit more aisles), their
effect (coefficients) on sales are trying to explain the same phenomenon (i.e.: effect of store size on sales). Separating
the two effects is very difficult, since they explahe same thing, and as a result their coefficients cannot be counted

on being accurate.

9. The result is an estimated regression equation where the data set used to create the estimated regression equation
is void of data values with high influence aratalvalues that are outliers. The estimated regression equation is
also void of independent variables whose observemlyes are greater than .05 and independent variables whose
VIF values are greater than 5. The upper bound on the variance inflationdagtd be as large as 10.

Table 9: Result of Regression Analysis, Iteration 7.

ITERATION 7 OLS Regression Results

Dep. Variable: Y R-squared: 0.948
Standard Error: 27.59 Adj. R-sguared: 0.945
Method: Least Squares F-statistic: 386.5
Prob (F-statistic): 1.43e-43 Df Residuals: 63
No. Observations: 68 Df Model: 4
————— ::::::::::::::::F: S ——

coef std err T P>t [0.025 0.975]
const -6.4142 3.494 -1.836 0.071 -13.394 0.565
%7 2.7725 0.312 8.879 0.000 2.149 3.396
X6 13.0679 0.403 32.452 0.000 12.263 13.872
x1 2.1873 0.364 6.013 0.000 1.461 2.914

This is the final model that addressed all the potential issues listed in the previous steps. It is expected that this model
performs better on unseen data, since the fathat could prohibit it from doing so were eliminated. Once one obtains
such an output, the result can be analyzed more thoroughly. The most important metrics for practitioners are listed
and explained below:

R-squared:

Analysis: This term (ranging from 0 to 1, inclusive) gives us the proportion of variance in our dependent variable
that is explained by the variance in our independent variable. A value of 1 would mean that our independent
variables explain all the changes in tie@pendent variable perfectly, while 0 means that the independent variables
collectively have no explaining power. There is no hard threshold of when a model is good or not based on this
metric, practitioners have to decide whether the value they havedsegough for their purposes.

Practical explanation: Using our store example: Let’s say that our final model for our stores has 3 independent
variables in it: area of the store, advertising budget and number of hours open. If our model hassguéé R

value, it tells us the following: Our sales figures vary store to store, but we can explain 90% of that variation by
looking at area of the store, advertising budget and number of hours open.

Prob (F-statistic):

Analysis: This metric is a gvalue for tle process that tests whether our predictors in the model are independent
as a whole from the dependent variable. A low value here would mean that the probability of our model as a
whole having no effect on the dependent variable is very low.

Practical explanation: Let's say that our final model for our stores has 3 independent variables in it: area of the
store, advertising budget and number of hours open. Loosely speaking: If we obtain afabist{®) of 0.01
that means that given that our 3 indepEidrariables as a whole have no effect on sales, the probability of seeing
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the effects we are seeing in the output, has a 0.01 probability of coming up. The natural consequence of this is
that lower values indicate a stronger relationship between oyséndent variables and dependent variable.

Standard Error:

Analysis:Thi s metric provides an estimate of the fAaverage:
actual values. The average here is not meant to be an actual arithmetic avaeragerebof an intuitive
understanding of the metric. (The actual calculation is the square root of the sum of squared differences between
predictions and actual values divided by the residual degrees of freedom.) This tells us how off we were with our
predctions using the model we built. The lower this value, the more accurate our predictions are. There is no hard
threshold for this metric, whether a model has sufficiently low standard error depends on the purpose it serves

and is evaluated on a ohg-onebasis.

Practical explanation: If we were to use a model that has a standard error of $4000, we could think of it as: If |
were to use this model for prediction of sales figures for other stores, | would on average be off by approximately
$4000.

Please oferve that during our model building, thesRuared value almost consistently increased and the Prob (F
statistic) and Standard Error decreased, meaning that the improvements we made on our data have resulted in a better
fitting model using linear regressi. Please see table below for metrics:

Table 10: Comparison of Performance Metrics

Model R-squared Prob. Standard
(F-statistic) Error

Original model 0.911 2.68e-35 38.63

Finalized model 0.948 1.43e-43 27.59

10. The purpose of creating a model that is capable of predicting a given dependent variable is to use it on unseen
data. For this reason, the model needs to generalizelwéfiis step, the model is run on unseen data from the
same distribution. The performance is quantified with the help of Root Mean Squared Error of the estimates.
There are two different models used for assessment:

Table 10: Comparison of Performance orSeen and Unseen Data

RMSE known data unseen data
Original model 36.65 63.74
Finalized model 20.70 59.74

Analysis: Root Means Squared Error is a metric that quantifies how off we are with our predictions using the model
on a given dataset. The lower the value, the better predictions the model makes. It can be observed in the table that
the final model does better fboth known data (i.e.: data that the model was developed on) and unseen data (data that
was not involved in the development of the model, but comes from the same distribution.

Practical explanation: A model performing well on data it has not seen yet (daia) is essential in business use. In
the store example: Having a model that can reliably and relatively closely predict sales figures of stores that are just
being developed can heavily influence investment decisions

CONCLUSION

There is no ondest estimated regression equation. This heuristic or procedure gives students and practitioners a
methodology to create an estimated regression equation using a set of rules that satisfy statistical principles and the
freedom of making choices about higifluence data observations and data observations that generate residuals that
are outliers. Itis not necessary to perform steps 2 through 5 in any particular order. The order in which the steps are
performed can be controlled by the business analystiginess professor.
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The authors would like to encourage other professors teaching regression analysis model building and practitioners
using model building techniques to contribute their ideas about how best to create an estimatediateltegression
equation for prediction.
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Do It Yourself: Adding Value and Relevance in a Graduate Business Program
David Epstein, University of Houstddowntown, Houston, TX

ABSTRACT

The relevance of graduate business education has generated considerable controversy over the past decades. In this
paper, | demonstrate an approach used to add relevance to graduate education through solving real world work
problems tailored to individual students and methods used to generate discussion among students leading to peer
peer collaboration on their work situations. | begin by describing the class and then discuss the learning theories that
were applied and lwothey were used in this course. Finally, | conclude with several suggestions for creating a similar
class.

Keywords: Graduate education, Probldmsed learning, Setfetermination theory, Scaffolding, AACSB

INTRODUCTION

The discussion of theelevance of graduate level business education has generated much heat but not much light over

past decades (Usdiken, Kipping, & Engwall, 2021). A common complaint is that business education should be treated

as a profession rather than as a science (Benn& Od&6 Tool e, 2005) . This debate has
impacting business colleges in a very real way. MBA programs have been declining in the U.S. since 2013 (Byrne,
2019). While cost and MBA proliferation are important issues, the value bedlegl &n MBA education should also

be considered a factor.

Questions about relevance in business education are also being addressed through the standards of the Association to
Advance Collegiate Schools of Business (AACSB). Many business schools go ttiveigghtification process with

AACSB, and this is seen as a stamp of approval by an external body and a signal of quality to the academic and
business community. In 2013, AACSB introduced the three pillars of engagement, innovation, and impact. Business
cdleges were required to demonstrate their progress in these three areas when the AACSB came to review them
(AACSB, 2013).

In the context of these changes, our business college sought to create a more innovative curriculum. The goal was to
develop graduateoncentrations which currently employed individuals could use to advance their careers as
professionals. Each concentration was composed of five or sixvedght courses depending on the discipline. They

were designed to provide a professional certifiéa a specific business discipline. While these concentrations were

separate from the MBA program, they provided a soft start into the MBA for those who wanted to continue their
education. Students who mai nt ai n edouldbefadnitedantoghe MBe t hr o L
program without taking the Graduate Management Admissions Test (GMAT).

The leadership concentration was among the first of these graduate programs to be developed. My task was to create
a class that would teach studentsvho fit in with the business strategy as part of the leadership concentration. The
goal was to create a novel course that would lead students through the strategic process without replicating strategy
content from other classes.

In the forthcoming sectits, | will show how the class fulfilled the three pillars of the AACSB, how it used learning
theory to enhance student outcomes, and suggestions for instituting a similar course in other institutions.

CLASS DESIGN

The original name of this course was Supploe Business Strategy. All classes in the leadership concentration were
eight weeks long and were-taught with an experienced business professional. Taking this title as a starting point,
students would not only understand how they fit into the gfi@f@ocess in their organizations but would actively

take part in it through the class project. The course would lead each student to create a plan for their business unit or
department which would benefit their employer. Students would develop thedsuplaa in weeks-3 and would

have a short presentation in week 8.
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The plan developed in the following sequence:

Write a vision and mission statement for your department or business unit and establish goals.
Write a plan for achieving those goalsand stoevw it al i gns with your
Write your approach to gaining stakeholder approval for your plan.

Prepare a short proposal based on your previous papers.

Write a full proposal for a strategic plan for your department or unit.

Present youproposal in three minutes.

company

oukwnE

In every week except the first, students were assigned to read specific articles from Harvard Business Review,
McKinsey Quarterly, Sloan Management Review, or other business journals. Classes were three hours long and were
bultar ound discussion of the weekds readings. These re
weekds part of the business plan. Participation was
some cases, the instructetayed so long after class with students that the security guard asked us to leave.

d

a
30

Table 1

Tuesday (F2F) Meeting
(7:00- 9:50 pm)

Preparatory Assignments Hybrid Meeting

Week 11 August 25"
Introduction and Frameworks

Read: Introductions Look at slides for the
(Slides) for week 1 Introduce some major strategic introductory class.
frameworks

Discuss the format for the clasg
Begin peer to peer and class
discussions.

Week 2i September 1st
Overview of strategic leadership

Read: Discuss the overall strategic | Read overview materials.
(See Reading Assignments) for| process.
week 2 Discuss the format for the clas:s

Peer to peer and class
discussions.

Week 37 September &'
Develop a vision, mission, and goals thatlign with organizational vision and mission for your unit

Read:
(See Reading Assignments) for
week 3

Engage in class discussion
among peers to brainstorm an
effective vision and mission.
Discuss the weekly readings

Assignment One:

Write up thevision and mission
with a discussion of your
reasons. Establish goals for yo
department. Discuss how you
are supporting the larger goals|
Due September 10th at
midnight

Week 4i September 1%
Develop a business plan for you

r unit that aligns with orgnization

al plans and goals.

Read:
(See Reading Assignments) for
week 4

Engage in class discussion on
how best to align your unit and
organizational goals. Discuss
the weekly readings.

Assignment Two:

Write a paper discussing your
plan forachieving unit goals,
and how that aligns with higher
level strategic plans.

Due September 17 at

midnight

Elm Street Press

All Rights Reserved © 2021

www.beijournal.com

49



Week 5 September 224

Gaining support from team, including aligning incentives and goals for unit business plans

Read:
(See Readingssignments) for
week 5

Engage in class discussion on
using incentives and goals to
promote your unit business pla
Discuss the weekly readings.

Assignment Three:

Write a paper discussing your
plan for gaining support for you
unit plan.

Due September 24 at
midnight

Week 67 September 29
Developing effective internal an

d external stakeholder relationships

Read:
(See Reading Assignments) for
week 6

Discuss internal and external
perspectives (coworkers,
customers, partners,
competitors, international) and
strategies for effectively
managing internal and external
relationships. Include
importance of and tactics for

Proposal:

Write a 3page proposal for the
final paper witha rationale for
your plan and a brief
explanation of the parts of your,
paper.

Due October F'at midnight

professional networking.
Discuss the weekly readings.

Week 7 October 6th
Leading implementation of unit business plan.

Read: Discuss how to develop October 8" i Final paper due
(See Reading Assignments) for | implementation plans. Discuss| by midnight through
week 7 the weekly readings. Blackboard

Week 87 October 13th
Putting it all together

Presentation of plans

FULFILLING AACSB REQUIREMENTS

In 2013 AACSB standards webeing updated to include the three pillars. The new standards required that colleges
of business demonstrate engagement, innovation, and impact throughout the college. This could take place through
infrastructure, research, community engagement, and tegchi

Engagement was defined by AACSB as academic involvement in learning experiences (AACSB, 2013). This course
produced engagement in several ways. First, students were highly involved in the classroom through discussion of
thoughtprovoking articles, thnagh interaction with the instructors, and through interactions with each other. Students
often discussed their work experiences which benefitted other students who were facing similar situations in their own
work environments. St soldtiens to adklress different \goekcanditiarts & dlass Secomdly,
students interacted with colleagues. Many students spoke with their supervisors as well. This created a buzz for the
new programs. Third, students developed strategic plans at theitgptmnstrating initiative to their supervisors.

Innovation was defined as enhancing creativity, entrepreneurship, and experimentation (AACSB, 2013). The course
itself was a significant departure from lecture or case studies which have been traditiokilly stssegy courses.

Rather than simply discussing material, students were implementing concepts into their workplace. This additionally
addressed the belief by Bennis and O6Toole (2005) that
students developed novel plans and implementations for their workplaces showing creativity and intrapreneurship.

Impact was defined by AACSB as making a difference in business, the community, and globally (AACSB, 2013).
Assessing our impact globallyis@iif cul t but the i mpact on studentds | ives
their workplace is clear. Students interacted with individuals and demonstrated initiative. Further, the community

became aware of our pr o bautaniffeeest kidofpprdggamt 6 s began to talk
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LEARNING THEORY

Three areas of learning theory were used to enhance student outcomes: pa@dntearning, setfetermination

theory, and scaffolding. Problem based learning (PBL) involves learning concepts by sedvingrid problems,
self-determination theory is a theory of motivation based on autonomy, competence, and relatedness and scaffolding
is a technique much like apprenticing where the student is gradually introduced to a complex task with the assistance
of the instructor. Initially the instructor provides considerable support but as the student learns, that support is
withdrawn.

Problembased learning (PBL) is typically selfrected with the goal of lifelong learning (Walker, 2009). Early work

in PBL focu®d on the medical profession but has since been extended to a wide range of disciplines (Hallinger, 2021).

PBL uses illstructured problems to provide a context for students to construct knowledge {silveri@& Barrows,

2009). Typically, students are eegied to solve real world problems through discussion and interaction with each

other (Walker & Leary, 2009). The corporate fellow and | accomplished this in several ways. Each week students

were presented with articles which made novel suggestions titeeings could evaluate and attempt to apply. For

example, Hamel (2009) discussed a company without managers. In that company, workers created groups as needed

to solve problems. Different people could become leaders of these groups, but the companyimaal hiefarchy.

Instructors would provide basic questions, but students would often take the questions to other areas. Starting with a
guestion such as, fAls this a workable idea for compani
thisi n your workplaced and Awhat are the roadblocks to s
grade and this resulted in discussions and interactions among students where students went beyond the articles and
often provided useful insights each other about how to improve their workplace.

Problembased learning was also applied through the assignments. Students had to determine the unique workplace
problem and to develop a solution using the structure provided in the assignment. Tha peabte be constructed

before it could be addressed which impelled students to think creatively and search for solutions that could then be
applied to their specific jobs and departments. For example, one student wanted to address low productivity in his

department caused by employees calling in sick. He described the problem and his potential solution. When | reviewed
the paper, it was clear that the goal was good, but the solution needed improvement. This type of interaction occurred
weekly with each stlent on their projects along each step of the process.

Student motivation was also developed usingdetérmination theory (SDT). SDT is a macrotheory that posits when

specific human needs are met, the quality of motivation will improve. Specificathnsic motivation where

individuals desire to engage in an activity for its own sake is the preferred result (Gagne & Deci, 2005). However,
intrinsic motivation is difficult in a classroom environment where students are trying to achieve a gradenah exter

reward. In fact, early research on intrinsic motivation showed that intrinsic motivation decreased in the presence of
external rewards (Deci & Ryan, 2000). Another outcome of SDT is a higher quality of extrinsic motivation, motivation
through an exteml outcome (Deci & Ryan, 2008). As the basic human needs of autonomy, competence, and
relatedness are met, individual sé quality of motivati
i ndividual 6s contr ol orepesentddlbyethepercaptidns of abitityywith respeatpp¢hetask c e 1
or job, and relatedness is the need to interact with other people.

Students had a great amount of latitude in choosing their work issue. The assignment was structured which might have
redwed autonomy, but the problem and solution belonged to each student. One benefit of providing structure was to
enhance competence. Students would learn by doing and then reflecting on how their attempts were working.
Additionally, those who were working dhis class project were expected to have a fair level of competence in their

jobs. Thus, they would be aware of problems and possible solutions. This would also improve the quality of their work

as belief in competence is related to performance (Bantlgvd,). Finally, relatedness was achieved in two places:

the class and the workplace. In class, students presented workplace issues and received feedback from other students.
This was often the outgrowth of c| asofoundielstedoesssati work.s on t
Part of the assignment was to gain support from coworkers and supervisors. This required the student to interact with
coworkers and supervisors to achieve the goal of their strategic plan.

The final learning approach useasvinstructional scaffolding. Typically, novel and sometimes complex tasks are

broken into parts and the learner improves by doing. As the student gains competence support is gradually reduced
(Ninio & Bruner, 1978). Effective instructional scaffoldingureg r es t he sel ection of the tas
ability, and anticipation of mistakes (Beed, Hawkins, & Roller, 1991). In this course, the outcome was to learn how

to solve problems strategically. This is like the aphorisinf y o u  gfishy you faed hira for aalay. If you
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teach a man to fish, you feed him for a I|lifetime. o0 In
the strategic process provided in the course. Week by week, students would receive the nettestepiess to

execute. By the end of the class, they had created a strategic plan which they would be able to replicate for other
issues.

SUGGESTIONS

Research has shown that the techniques used for this class were sound. However, not everysitaatsm as the
same. Below are some suggestions and guidelines that might be helpful.

1. Keep papers short. Papers in the course w&gdges long except for the final paper. The final paper
incorporated the shorter papers, however. Thus, even with &sptapreview weekly, the workload was
manageable.

2. Know your studentdéds ability and background. We kne\
we could provide an assignment based on their current job. In rare cases, adjustments had tddse made
those who were currently unemployed. Those students could use previous jobs for their model.

3. Make participation a significant part of the grade. For our course, participation was 30% of the grade. This
led to much more engagement in class.

4. Use intereshg articles. Each of the articles in the class was thought provoking. The goal was to challenge
their perceptions about business and to generate wide ranging discussion.

5. Look for ways to draw out shy students. Some students come from cultures wheipgpianidcs different
from our American business schools. In retrospect, | would have used small groups to provide more
opportunities for shy students to engage with other classmates.

6. Dond6t prejudge student exper i e ndemswithidasindsadbgrdesvand c | as s
the other with few students who had business degrees. The most engaged and interesting discussions often
came from people outside the business professions.

7. Provide some structure but not too much. In this course, studergsprovided with a basic structure and
classroom discussion, but they learned by engaging in the project. Students learned largely through doing,
discussion, and reflection.

8. Prepare students to make short presentations. The students struggled toleiplpiart in three minutes. |
would give them practice in making a short presentation prior to their business plan presentations now.

In this paper, | have presented an approach to learning used in a graduate business class. It is my belief that research,
and practice support the approach of learning by doing. This was certainly evident in this course as students produced
a work product that allowed them to show initiative and thoughtfulness at their jobs. Some students instituted their
plans at their workjpces, and some subsequently received promotions as well. It is my hope that readers of this article
will try something similar in their courses and will produce student success and engagement in their classes.
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Developing Teamwork Skills in Accounting Education:
Integrating Process Controls into Group Projects

Guy Rotondo, Western Connecticut State University, Danbury, Connecticut, USA
ABSTRACT

This paper presents the successful integration of teamwork process controls into a group project. The project was
assigned in an undergraduate auditing course at an AAgCBidited university. The subject of the assignment was

a case study from the Errastd Young Foundation Academic Resource Center. An online teamwork assessment tool
from Capsim Management Simulations, Inc., was used for team performance feedback and confidential peer
evaluations. Both the castudy work and the assessments were caexplan two stages. This approach afforded
teams and team members an opportunity to improve thehstadg work and team performance before final grading.

The quality of the casstudy work increased significantly. The team and peer assessment scorgsosieéve
throughout and improved during the assignment, despite an increase in team conflictassjgrshent survey
indicated that students were satisfied with the group project.

Keywords: accounting education, group projegeerassessmenttgam asessmentseamwork skills
INTRODUCTION

Team competencies have been recognized as essential for students entering the accounting profession. In 2010, The
Pathways Commission on Higher Education, a joint initiative of the American Accoulssagiation and the
American Institute of Certified Public Accountants, established a Task Force to develop an educational framework to
address the competencies required of accountants (Pathways Commission, 2012). The Task Force (Lawson et al.,
2014) advaced an integrated framework consisting of three competency areas: accounting, broad management and
foundational. The framework maintains that foundational competencies should be developed during undergraduate
accounting education to prepare students farydevel jobs. Human relations skills are among five foundational
competencies identified. The Task Force advised that human relations skills are needed in teamwork activities, noting
that they require relationshiguilding skills, tearrmanagement skillsnegotiation abilities, and conflict resolution
abilities. Further, the Task Force observed that human relations skills are not adequately emphasized in accounting
education.

The Association of International Certified Professional Accountants reinftiregchportance of team skills to entry

level accountants in its RPeertification Core Competency Framework (AICPA, 2018). The framework points to

coll aboration as a critical professional codipdudlssncy wh|
in a variety of roles, with multiple interests in outoc
Similarly, The Association to Advance Collegiate Schools of Business (AACSB, 2018) emphasized the importance

of team competencida Standard 9. This accreditation standard requires that undergraduate business curriculums
include learning experiences that address interpersonal relations and develop the ability of students to work
productively in team settings.

This paper presents group project that employs teamwork process controls to support the development of team
competencies. The project was assigned in an undergraduate auditing course at ara8&€&ied university. Data

was collected from three sections in two academizs/eThe average enroliment was 20 students per section. The
assignment included castudy work, along with team effectiveness assessments. Confidential peer assessments were
used to measure individual team member contributions and to counter free Bditigthe casstudy work and the
assessments were completed in two stages. This approach afforded teams and team members an opportunity to
improve their casstudy work and team performance before final grading.

TEAMWORK SKILLS GAP

Studies have detemined that undergraduate accounting curriculums do not adequately address the teamwork
proficiencies desired by employers. Kavanagh and Drennan (2008) found that both students and employers believed
that soft skills, such as oral and written communicatathijcs, and teamwork were insufficiently emphasized in
accounting education. Similarly, Jackling and De Lange (2009) compared graduate and employer perceptions of the
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emphasis placed on technical and-technical skills in undergraduate accounting cuttims. Graduates indicated
that their course work prioritized technical skills, while employers were most focused on team skills, leadership
abilities, and verbal communication skills.

A gap has been identified between the skills required by emplopersstadent competencies. The American
Productivity and Quality Center and Institute of Management Accountants conducted a survey of 173 accounting and
finance recruiters about the skills possessed by -émigl accounting and finance talent (APQC/IMA, 2D1 The

survey determined that 64% percent of the recruiters believed that team skills were necessary for success in their
organization, but only 8% of enttgvel accounting and finance professionals possessed teamwork competencies.
Similarly, Alshare ad Sewailem (2018) identified a skills gap between employer requirements and the competencies
taught by business educators. The study determined that employers prioritize soft skills such as interpersonal skills,
adaptability, and teamwork while educat@phasize technical skills. The authors pointed to the increased
importance of teamwork in the workplace and maintained that students should have opportunities to work in teams to
prepare for the work environment. Among their recommendations wasaimghasize conventional exams in favor

of handson, teamworkbased assignments.

TEAMWORK PROCESS CONTROLS

According to Oosthuizen et al. (2021), teamwork process controls are necessary in group assignments to create a
setting in which students can devekffective team member skills. They maintained that in the absence of instructor
guidance, teams avoid time consuming but necessary activities, causing team conflict to increase. They pointed to free
riders (a.k.a. social loafers) as a common source of temflict. To decrease free riding, they recommended formal
process controls that add transparency to team member participation levels, such as peer assessments and team
meetings with agendas and minutes. Correspondingly, Opdecam and Everaert (20ifdidese riders as a
weakness in the teataarning format, because they are not prepared for team interactions. They found that free riders
disturbed team processes and caused students to view group assignmentsvastime

Bryant and Albring (2006advanced guidelines to help accounting educators develop teamwork competencies in
group projects. The guidelines recommend small teams to reinforce member accountability and suggest that teams
select a coordinator to interact with the instructor. Theg atlvise that instructors meet with teams to review their
progress and provide coaching. Further, the framework supports the use of assessment tools that both enable teams
to selfevaluate their performance and provide instructors with insight into éffaetiveness. To ensure grading
consistency, the guidelines advocate the use of rubrics and recommend providing them to students at the start of the
project. Mixedi ncenti ve grading structures in whi chndigdudleam mer
contribution are encouraged. The framework suggests that instructors use peer evaluations for this purpose. Chiang
et al. (2021) used peer evaluations to provide feedback to individuals about their performance-lrea¢eaamditing
assignment In their approach, the project work was submitted in stages, together with confidential peer assessments,
to afford underperforming students an opportunity to correct their performance in later portions of the project.

THE GROUP PROJECT

Casestudy materials: The group project utilized Parts | and Il of TechWear, a case study developed by the Ernst and
Young Foundation Academic Resource Center (Ernst and Young Foundation, 2016). The case used Microsoft Excel
to audit the ordeto-cash cya and accounts receivable balance for TechWear. The case materials included an Excel
data set with transactions, written audit procedures, and videos demonstrating the Excel requieiaiiotsl
procedures added by the instructor included samplingt Hiable work, and required questions. At the start of the
project, students received instructions which included a project description, due dates, and a grading rubric.

Team assignmentsTwenty teams of three students each were created randomly EadbldeRAND function. One

student from each team was designated (randomly) as the liaison to the professor. Team assignments were made
during class to ensure transparency. A prerequisite course required Microsoft Office Specialist Excel Certification
(Rotondo, 2020). This ensured that all students had sufficient Excel skills for the assignment.

Casestudy deliverables: The castudy work was completed in two parts. In Part |, students used Excel to analyze
the data file for completeness and accurdayPart I, students used Excel to perform a risk assessment of the order

to-cash cycle and evaluate accounts receivable collectability. In both parts, the deliverables were a written report
documenting the audit procedures performed along with a swrohéine audit findings, and an Excel worksheet
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evidencing the work. Part | included seven (37%) of the nineteen total audit procedures and Part Il had the remaining
twelve (63%). The Part | audit procedures were straightforward in comparison to thiepgPacetiures which were
more challenging. Parts | and Il were submitted at weeks six and fourteen, respectively, of-wéiftkesemester.

Part | review: The Part | cageaterial submissions were reviewed, but not graded, by the instructor. This step
simulated an audit work review performed by an audit supervisor. This written review provided the teams with early
feedback to help them determine if they were on track to successfully complete the project. The feedback included the
identification of comptted and incomplete procedures, suggestions for addressing deficiencies, and recognition of
procedures done well. The teams were required to correct Part | work and resubmit it along with Part 1l for final
grading. Following the Part | feedback, the instom made a presentation to the class to review the overall
performance of the teams, highlight common mistakes, and answer questions.

Final grades: Final group project grades combined Parts | and Il. Part | corrections were eligible for fuEartdit.

audit procedure was scored as completed (full credit) or not completed (no credit). All nineteen audit procedures were
equally weighted. After the final grades were posted, a class presentation was again made to review the overall
performance of theeams and answer questions.

Table 1 contrasts the mean percentage of audit procedures completed correctly in the Part | review with the mean final
project grade. The results show significantly improved-sasgdy work performance. The mean percentagaudit
procedures completed correctly in Part | was 61% (S.D. = 20%) for the seven required items. In comparison, the mean
final grade was 93% (S.D. = 16%) for the nineteen total items. This represented a 52.5% improvement amid decreased
variability. The rsult suggests that the early feedback provided in Part | was an effective teamwork process control.
Teams benefitted from the feedback that they received in Part | of the project and used it to improve -Steilycase

work performance in Part Il of theggect.

Table 1: Audit procedures completed correctly

Part | (Review) Final Grade Mean
Mean S.D. Mean S.D. | Change % Change
61% 20% 93% 16% 32% 52.5%
N =20 Teams

TEAM AND PEER ASSESSMENTS

TeamMATE an online survepased assessment tool from Capsim Management Simulations, Inc.(www.capsim.com)
was used to monitor, measure, and provide feedback on team and team member effectiveness. TeamMATE includes
both team and peer assessments. According tar@#psl.), each assessment has the following objectives and factors:

Team assessments: Team assessments provide feedback to
and their teamwork behaviors. The team assessment hasmwpmnents, a teatavel assessment, and an individual
level assessment. Tedme v e | factors include confidence (belief i n

project), cohesion (shared responsibility for the team), conflict (team member dimagty coordination (integration
of individual efforts in team tasks), and cooperation (information exchange quality). The indleildhctors are
preparation (planning activities), execution (completing tasks), monitoring (assessing performahadjystment
(adapting).

Peer assessments: Peer assessments evaluate individual team member contributions to the project by measuring their
accountability, work quality, and work quantity. Accountability includes meeting attendance, meeting preparedness,
and communication. Work quality includes contribution to team performance, attention to detail, engagement degree,
and effort level. Work quantity addresses the portion of the project work done by a team member.

Team assessments and peer assessmergscar@apleted twice in conjunction with the Part | and Part 1l due dates.

The team assessment results were viewable by all the team members as well as the instructor. The Part | team
assessments provided teams and team members with an early measuréeaitihesrk effectiveness, affording both

an opportunity to adjust their performance in Part Il of the project. The peer assessment results were confidential and
viewable only by the instructor. The peer assessments discouraged free riding and providsiutiter with
information to evaluate team member contributions. Moreover, the assignment instructions informed students that
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their project grade could be negatively affected by a deficient peer assessment. Importantly, the team and peer
assessment ceitia (factors) served as a road map for productive team functioning. To build awareness of the
assessment criteria, students were provided with examples of each as well as the questions underlying the assessments.

TEAM AND PEER ASSESSMENT RESULTS

Table 2compares the Part | and Part Il tebavel mean assessment scores for each factor. On balance, the scores
were high in both parts. Team operating effectiveness improved in all areas, except for conflict. Confidence increased
3.3%, cohesion increased 6.0é6ordination increased 5.2%, and cooperation increased 6.0%. The increased scores
for cohesion, coordination and cooperation were particularly encouraging. Notwithstanding these improved scores,
conflict increased 46.9%. Considering the results alt@getthe increase in team conflict likely reflects the
incremental pressures of completing the project and does not suggest a breakdown in team functioning.

Table 2: Team AssessmentsTeam Level

Part | Part Il Mean Score
Factor Mean Score  S.D. Mean Score  S.D. [ Change % Change
Confidence 91.15 9.51 94.20 6.57 3.05 3.3%
Cohesion 89.00 11.92 94.35 6.98 5.35 6.0%
Conflict 7.35 9.43 10.80 11.59| 3.45 46.9%
Coordination 88.55 11.23 93.15 6.43 4.60 5.2%
Cooperation 84.05 9.68 89.10 10.92| 5.05 6.0%

N =20 Teams

Table 3 compares the Part | and Part Il individaaél mean assessment scores for each factor. Overall, the scores
were high and showed improved team member behaviors during the project. Preparation increased 1.2%, execution
increased 2.1%, monitoringdreased 4.1%, and adjustment increased 2.7%. The results suggest that individual team
members assimilated the assessment criteria and effectively employed them in their team interactions. This inference
is further supported by the improved tetavel perfamance presented in Table 2.

Table 3: Team Assessmentsindividual Level

Part | Part Il Mean Score
Factor Mean Score  S.D. Mean Score  S.D. | Change % Change
Preparation 91.60 10.26 92.70 8.80 1.10 1.2%
Execution 92.80 9.70 94.75 7.80| 1.95 2.1%
Monitoring 85.75 9.96 89.25 9.61| 3.50 4.1%
Adjustment 89.80 9.90 92.25 8.97| 2.45 2.7%

N =20 Teams

Table 4 compares the Part | and Part Il mean confidential peer assessment scores for the three factors. An overall
(average) score is also provided. The scores were favorable in both parts and improved in all areas. Accountability
increased 5.2%, workuglity increased 5.6%, work quantity increased 1.6%, and the overall score improved 4.1%.

The results are broadly consistent with the individeraél assessment data presented in Table 3 and similarly suggest

that team members incorporated the evaluatideria into their team behaviors. The results also indicate that the
peer assessments were effective in countering free ri
contributions to the group project increased in Part Il, despit@¢hease in team conflict presented in Table 2.
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Table 4: Confidential Peer Assessments

Part | Part Il Mean Score
Factor Mean Score  S.D. Mean Score  S.D.| Change % Change
Accountability 90.66 13.86 95.33 8.19| 4.67 5.2%
Work Quality 90.48 12.16 95.52 6.05| b5.04 5.6%
Work Quantity 96.66 10.66 98.24 3.69| 1.58 1.6%
Overall Score 92.57 11.21 96.33 5.27| 3.76 4.1%

N = 58 Team Members
STUDENT PERCEPTIONS OF THE ASSIGNMENT

The survey model developed by Piretgal. (2019) was used to gather and evaluate data about student perceptions of

the group project. The survey measures student views
merits: Ahel pful o, fil eafrfnedtdi, v.ea nwda rAiraehall @ ss:t i ftion v o | Tvweod Oa r
overall wvariable: Aworthwhiled. Worthwhile combines t h¢
with the assignment. Students recorded responses via-paimd.ikertscalewher e 1 = fistrongly di
= fistrongly agreeo. The surveys were completed anony
summarizes the survey results.

Table 5: Student Assessments of Group Project

Scale Item Variable Mean S.D. r
1) The assignment was helpful to me in my understanding of working
teams (merit) helpful 7.78 163 0.61

2) | learned a lot about working in teams from this assignment (meri  learned 734 192 0.67
3) Working on this assignment will allow me to apply my knowledge

realistic business problems (merit) realistic 7.88 153 0.69
4) | was highly involved in this assignment (affect) involved 8.26 1.29 0.69
5) This assignment wanjoyable (affect) enjoyed 726 191 0.71
6) This assignment was worth the effort (merit and affect) worthwhile 7.81 1.82 1.00

Total+6  7.72 1.45
Notes: N = 58; Scale items: Strongly Disagree (1) to Strongly Agree
r = correlation with "worthwhile"

The average mean score of all six scale items was 7.72 (S.D. = 1.45). Student responses to questions addressing the
assignment s merit (helpful, | escorencdd78 (SrDe=all63),g.B4(8D.=wer e |
1.92), and 7.88 (S.D. = 1.53), respectively. On balance, the merit scores indicate that students both furthered their
understanding of teamwork and acquired knowledge that will be useful in the workplace. T{&B.261.29) mean

score for the affective variable Ainvolvedod was the hiq
time required and team coordination needed to complete the group project. In contrast, the 7.26 (S.D.eari.91) m

score for the affective variable fienjoyedo, while favo
due to the high degree of involvement required in the project and/or the team conflict increase indicated in Table 2.
Theresponste o t he fiworthwhil ed variable was very positive; i

that the assignment was a valuable use of their time.

Following Pirog et al. (2019), Pearson correlation coefficients were also calculated toimtetderrelationship of

the fAiworthwhiled variable to the other five variables
whet her the assignment was worthwhile was most stcl osely
associated with the merit variable fAhelpfulo (r=.61).
regarding whether the assignment was fdAworth the effor:
variable. In thisregard,¢h mer it variable Arealistico (r=.69) was cor

indicates that students were satisfied with the assignment.
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CONCLUSION

This paper presented the successful integration of teamwork process controlgrimtp @roject. The assignment
included casestudy work, team effectiveness assessments, and confidential peer evaluations. The project was
completed in two stages to enable early feedback. As a result, teams and team members had an opportunity to improve
their casestudy work and team performance before final grading. The quality of thestcalsework increased
significantly. The team and peer assessments scores were positive throughout and improved over the course of the
project, despite an increase @ain conflict. Confidential peer assessments discouraged free riding and measured team
member contributions to the project. A passignment survey indicated that students were satisfied with the
assignment and considered it worth the effort.
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A Mat hemati cal Model of Loydds A

Robert C. Forrester, Midwestern State UniversiWichita Falls, Texas, USA
Mike C. Patterson, Midwestern State Universityichita Falls, Texas, USA

ABSTRACT

Recreational mathematics is the term frequently used to refer to applications of mathematics for fun. Itis used to refer

to games and puzzles and thus has a much broader appeal to students and the general public than would mathematics.
The purpose of tkipaper is to illustrate how a classic mathematical puzzle, written by Sam Loyd, which appeared in

Sam Loydds Cyclopedia of 5000 Puzanlbe dilizedlinithe beslagagnal Conur
engagement with and understanding of criticaikirig and development of mathematical skills.

Keywords: problemsolving, puzzlebased learning, recreational mathematics, Excel Solver, LINGO
INTRODUCTION

Recreational mathematics is the term frequently used to refer to applications of mathentfaticslfas used to refer

to games and puzzles and thus has a much broader appeal to students and the general public than would mathematics.
Well-known recreational mathematicians include Charles Dodgson, better known as Lewis Carroll, Sam Loyd, H. E.
Dudeney and Marilyn vos Savant. Perhaps the-kestvn recreational mathematician was Martin Gardner, whose
popular columrMathematical Gamesppeared for twentfive years inScientific American.

While undergraduate university education typically fosuse practical and professional education, the methodology.

The purpose of this paper is to illustrate how a classic mathematical puzzle, written by Sam Loyd, which appeared in
Sam Loydds Cyclopedia of 5000 Puzanledsmuldtediandksslvecawith Co n u r
mathematical modeling.

PREVIOUS RESEARCH

The chief economist for Google explains that while dat
extract wisdom from themod ( Cdathsetethat nea@1bé analyzed hees provelede nt  r
opportunities for training and jobs for graduating college students that have skills in this area of data athetytics (

& Venkatraman, 2015parks, Ceccucci, & McCarthy, (208 Optimization modeling is a translation of the key
characteristics of the business problem that needs to be solved (ChirinkoT 1298, Vergidis & Majeed, 2006

The three primary elements are the objective function, decision variables and the constraints. @gsnkices,

guantities and shocks in a demand example for an investment in his benchmark model. Although the basic models are
relatively straightforward and simple, they are the building blocks for learning much more in being able to apply it in

one of the fastest growing professions in the job market. Analytic skills, IT knowledge and skills and business skills

are the main skills being taught at universities to satisfy the growing demakd eccucci,& McCarthy, 2018).

Real life learning in collegs and universities can be made more interesting and powerful through the use of puzzles
in business analytic classes. The hurdle of finding challenging examples while keeping the material interesting has
previously been the conundrum. Many students Begdbworld as years away while the classroom is now and
boring. Although it is not important for the professor to be a stgmdomdedian, it is important that we remember

that teaching can be fun and students learn something at the same time (HOrgre&Bus, & Bygstad, 2012). Hing

(2020) found that introducing puzzles from Sudoku, Kakurasu, Nundrix and others, students had the satisfiability of
the challenging yet solvable problems that allowed them to obtain essential knowledge in markdgable skil

Mathematical optimization is the science of determining the best solution and are often are often associated

with nonlinear programming, and in models associated with real world management and industry issues.
Mathematical optimization allows us to rfoulate a problem subject to constraints. These types of
optimizations are useful in many industries, such as operations management, engineering, science, finance

and economics (Snyman & Wilke, 2005).

LINGO can greatly reduce the complexity of the probkstving process. In fact, in simple cases, the program code

is no different from the mathemati cal model and is ber
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consciousness (Men & Yin, 2018). Men & Yin (2018) also found that teachistemadvanced and quick methods
and techniques could improve their ability to solve problems that are more complex.

Solving complex problems has also been made easier by examining spreadsheet models with a freeifexoel add

called Solver. Since mbmanagers have knowledge and experience using spreadsheets, this Excel tool has gained
widespread acceptance. The practical aspects of modeling and optimization require expertise and knowledge of the
processes. However, executives, business analystageranand even lower level employees are often expected to
have these skillBartolacci, LeBlanc, Kayikci & Grossman, (2012)

This paper examines Sam Loydoés archery puzzle as an
mathematicabptimization models with LINGO and Excel Solver optimization software. These techniques have been
applied in engineering, technology, and business schools with much success (Patterson & FrieSeadil 4B,

Malik & Siang, 2019). Although this pulezhas been around for many years, utilization of the puzzle to teach modern
optimization software techniques has not been done.

SAM LOYD6 S ARCHERY PUZZLE

Sam Loyd(1841:1911) is the author of a huge collection of puzzles and riddles. He was also recognized as master
chess player and many of his puzzles dealt with the board game. The puzzle selected for this paper is the Archery
Puzzle. It appears in bo@yclopalia of Puzzle§ oyd, 1914), as well ddathematical Puzzles of Sam Ld@hrdner,

1959). The puzzle is #grinted below:

E-) o

 Bar iovo

i - .
+ \v‘ (P /‘] é:__i g
\1 rﬂ*'ié‘/ e
i VA
i A:/ TR,

How CLOSE CANYHE YOUNG ARCHER
COME Mo JSooRING A TOTAL OF 100 -
USING A8 MANY ARROWS AS SHE PLEASEY

Gardner (1959) restates the problem as follows:

AHow many arrows does it take to score exactly 100

THE ARCHERY PUZZLES AS A MATHEMATICAL OPTIMIZATION MODEL

The Archery Puzzle can be formulated as a mathematical optimization model. The formulation is presented
below:
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Minimize: number

Subject to:
nl16*16+nl17*17+n23*23+n24*24+n39*39+n40*40 = 100
nl6, n17, n23, n24, n39, n40 = integer

nl6, n17, n23, n24, n39, n40 >=0

number = n16+n17+n23+n24+n39+n40

THE ARCHERY PUZZLE AS A LINGO MODEL

LINGO is a popular software modeling tool developed and markegddNDO Systems, (LINDO SYSTEMS,

2021). LINGO software is commonly used in planning problems and solving optimization models; however,

it is also a fast and efficient tool for solving nonlinear problems as well (Schrage, 1999, 2006). Other
optimizationt ool s devel oped by the organization include LI N
of the model for solving the puzzles is displayed below:

Model

Min =number;
nul6=16;
nul7=17;
nu23=23;
nu24=24;
nu39=39;
nu40=40;
(nul6*n16)+(nul7*nl7)+(nu23*n23)+24*n24)+(nu39*n39)+(nu40*n40) = 100;
n16>=0;
nl17>=0;
n23>=0;
n24>=0;
n39>=0;
n40>=0;
number=n16+n17+n23+n24+n39+n40;
@gin (n16);
@gin (n17);
@gin (n23);
@gin (n24);
@gin (n39);
@gin (n40);
END

The LINGO output from the model is displayed in Figure 1. The correct answer is six (6) arrows. Four of the arrows
lands in the area valued at seventeen points and the other two score sixteen points eaetwficirede
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Figure 1: LI NGO Model Output of Loyddbs Archery Puzzl e

Global optimal solution found.

Objective Value: 6.00000(
Objective bound: 6.00000(
Infeasibilities: 0.00000(
Extended solver steps: 0
Total solver interactions: 0

Variable Value Reduced Cost

NUMBER 6.000000 0.000000

NU16 16.00000 0.000000

NU17 17.00000 0.000000

NU23 23.00000 0.000000

NU24 24.00000 0.000000

NU39 39.00000 0.000000

NU40 40.00000 0.000000

N16 2.00000 1.000000

N17 4.00000 1.000000

N23 6.00000 1.000000

N24 6.00000 1.000000

N39 6.00000 1.000000

N40 6.00000 1.000000

Row Stack or Surplus  Dual Price

1 6.00000 -1.000000

2 0.00000 0.000000

3 0.00000 0.000000

4 0.00000 0.000000

5 0.00000 0.000000

6 0.00000 0.000000

7 0.00000 0.000000

8 0.00000 0.000000

9 2.00000 0.000000

10 4.00000 0.000000

11 0.00000 0.000000

12 0.00000 0.000000

13 0.00000 0.000000

14 0.00000 0.000000

15 0.00000 -1.000000
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THE ARCHERY PUZZLE AS AN EXCEL SOLVER SPREADSHEET MODEL

The Archery Puzzle can also be formulated and solved using the Solvén &dlal which is a part of the
standard Excel spreadsheet. The Solver-iaddas developed for Microsoft by Frontline Systems, a well
known developer of advanced optimization softevéSolver.com, 2010).

The initial spreadsheet formulation is presented in Table 1. The Solver parameters are displayed in Figure 2.
The Solver solution is presented in Table 2. As discussed earlier, the solution includes four arrows worth
seventeen each and two worth sixteen each.

Table 1: Excel Solver Spreadsheet Model Formulation of the Archery Puzzle

1A B C D E F G

2 16 17 23 24 39 40
3 0 0 0 0 0 0
4 Sum O

5 Goal 100

Figure 2: Solver Parameters for Archery Puzzle

s ==

Set Target Cell: . $E§4 | E&f

Equal To: ) Max ) Min
By Changing Cells:

$8$3:6$3

Subject to the Constraints:

$B$3:8GS3 = integer
$B83:8GS3 >=0

Table 2: Excel Solver Solution to the Archery Puzzle

1A B C D E F G

2 16 17 23 24 39 40
3 2 4 0 0 0 0
4 Sum 100

5 Goal 100
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DISCUSSION

Traditional learning fromectures and homework is shifting to more acte&rning approaches as teachers and
professors search to find methods that <contain both e
making the classroom more fun. The use of pulzaked ¢éarning concepts has brought this type of instruction to
classrooms for all types of business classes from marketing, operations management and finance. The challenge to
find new examples and new problems to use in the classroom, along with the salntansitiple software tools

will be a continuing problem. The use of older models adapted to new technology provides one convenient source for

this issue. By adapting the challenging older problems with new technology, students can gain the fund#feental s

needed to learn and generalize to the complex problems in the business world.

CONCLUSIONS

Puzzles and games have long appealed to individuals seeking a challenge to their thinking, logic and math skills.
Riddles, such as the Archery Riddle by Samgd, written over 100 years ago provide interesting and challenging
logic exercises for mathematical modeling, utilizing software tools, such as LINDO and Excel Solver.
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The Reflective Leader ACultural Diversity Advocate

Patricia A. Castelli, Lawrence Technological University, Southfield, Michigan, USA
ABSTRACT

Todayodés | eaders are navigati ng ne w9 hasecausédtsignifigantehandesar e a'f
to the workforce. With new pressing matters cultural diversity may take a back seat. Further, outdated and ineffective
leadership styles ight not be tolerated in the pgsandemic era where employees have more employment choices

and power . Refl ective | eadership offers a fresh and
organizations. Respecting diverse cultures and chatigrmgliefs and assumptions are central to reflective leadership.
This paper focuses on the |l eaderds role in advocating

that hinder diversity, a survey for assessing reflective behavitatsor multicultural success, and best practices for
leading culturally diverse teams are presented.

Keywords: reflective leadership, cultural diversity, diversity, equity, inclusion
INTRODUCTION

A recent Willis Towers Watson Workplace Dignity Surve§ZQ) conducted in collaboration with Robert F. Kennedy

Human Rights found a lack of diversity in one in three employers. Although some strides have been made toward
cultural diversity in organizations over the years, there is much work to be done. AgdortMoKinsey (2020), the

lingering effects of COVIBLY and lessons from previous crises indicate a very real risk that inclusion and diversity

may now recede as a strategic priority for organizations. The pandemic has caused enormous changes todbe workf

with new urgent matters such as adapting to remote work, as well as consolidating and downsizing of the workforce,

and finding new ways to communicate, connect and engage employees while assuring productivity. And while some
leaders and employers mayo t be paying attention to di moeedigeisityy , toda
Diversity, Equi ty, and Inclusion (DE&I) are hot topi
differences and covers a wide spectrum of dimensions sudiutaeot limited to, race, ethnicity, religion, gender,

sexual orientation, and age. Equity ensures equal and impartial treatment of all employees. An inclusive workplace
provides a sense of belonging and support for all employees. Cultural diversitgligesheals with different societies

whereas diversity is more concerned with individuals. Although this paper focuses on cultural diversity, the terms
diversity and cultural diversity are often used interchangeably since both exist together in soeiegcdmt study

by Glassdoor (2020), more than 3 out of 4 job seekers and employeesrép@b)that a diverse workforés an

important factowhen evaluating companies and job offers. According to new research, the true challenge for leaders

is that work flexibility is the natural extension of embracing diversity in all its faG#adva: International Labour

Office. Teleworking during the CQY-19 Pandemic and beyond: A Practical Guide. 2028 organizations redefine

and reimagine their futur e, the | eaderdés role in navi
company6s success and f ail Wrues.i nletsesr enfoared, ia fnreeesdhe dantd
are embracing and promoting a culturally diverse workforce. Further, leveraging best practices for leading global
organizations effectively can be maximized through reflective leadership.

REFLECTIVE LEAD ERSHIP (RL)

Reflective leadership (RL) can be defined as the consistent practice of reflection, which involves conscious awareness

of behaviors, situations and consequences with the goal of improving organizational performance (Castelli, 2016).
Similar to other relatinshiporiented leadership styles such as servant leadership, transformational leadership,
authentic leadership, and values based leadership, reflective leadership focuses on treating employees with respect
where the | eader 6s a cateitheimgenuiercatingtdoe theamblkbing of emptbyeaso mhede r
peopleoriented leadership styles in global teams that are viewed as stimulating, encouraging and supporting types of
leadership were found to have positive effects in both global virtualsteand in multicultural collocated teams

(Zander et al., 2012). Taskiented leadership is also an important part of reflective leadership since the leader is
responsible for helping employees understand how their tasks relate to and impact the argardizeti mi ssi on,
explaining how tasks contribute to goals, and relating work to company objectives (Castelli, 2016).

Reflective leadership is centered on seifareness and sefflection since without critical sefixamination, it is
nearly impossible todauthentic with others. According@ulegardKoestef 2020) , fATo be a | eader
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to the needs of the team served, it is imperative that the leaddletsived (p. 178). The practice of mindfulness is

an integral part of reflective leadbig. Mindfulness is the ability to focus in the present moment (botrasedfeness

and information from the environment or from others) and to integrate resulting information into action (Baron et al.,
2018). Additionally, emotional intelligence is clbseelated to mindfulness in that the leader must be able to monitor

her/his reactions as well as respond attentively to the reactions of others. Therefanassatiess, mindfulness, and

emotional intelligence combined provide the foundation for refleddadership. This thoughtful leadership approach

is especially important when dealing with todayds mul t

REFLECTIVE LEADERSHIP AND DIVERSE CULTURES

Respecting diverse cultures and challenging beliefs and aseaspre central to reflective leadership (Carmeli et

al., 2013; Castelli, 2016; Egleston et al., 2017). Cultural diversity has grown significantly in the past four decades due
to a changing global workforce and the growth of multinational corporati@uritural diversity can be defined as
coexistence in one area of different cultures or socielEz\frkiewicz, 2020)and takes into account language,
religion, race, sexual orientation, gender, age and ethnicity. In the early 2000s companies startelijtodfoognize

diversity and create training programs to better manage the new changing demographics of the workforce. Over the
years many crossultural models have emerged and include cultural awareness, cultural competence, cultural safety,
cultural hunility and cultural intelligence (Shepherd et al., 2019). In addition, there is a sound business case to promote
cul tur al diversity. Mc Ki nseyds (2020) research findin
2019, topquartile companig outperformed their less diverse peers by 36 percent in profitability, slightly up from 33
percent in 2017 and 35 percent in 2014. Beyond profitability, the management of cultural diversity must be viewed as
an essential aspe cnsoaefy. Taking inta agcaumtictwaal differanées and leatmenizing them

is a human rights issue and an important dimension of corporate social responsibility (Lozano & Escrich, 2017).

THE REFLECTIVE LEADERSHIP INSTRUMENT

The theory ofreflective leadership is relatively new and has gained momentum in the past 20 years as a result of
globalization. Reflective leadership is necessary in multinational and multicultural organizations since RL promotes
cultural awareness that enables orgatidns to adapt their strategies, policies, and business practices to the diverse
markets in which they compete (Castelli et al., 2013). Although a humber of studies have broadly suggested that RL
improves organizational performance (Detert & Burris, 200%hi, 2010; Matsuo, 2012), impacts of a clearly defined,
validated model of leadership on specific measures of performance had not been empirically tested until recently. In
2012, Castellids (2012, 2011) tehtiagarupiqueduantitativie sueveytusinge | e a
a diverse global population consisting of 714 respondents in 81 nations. The results demonstrated that three
components of RL (openness, purpose, and challenging beliefs) significantly improve organizationalapegor

(sales, profits, and meeting organizational goals) and that performance improvements are mediated by cultural
adaptation (Castelli, et al., 2014; Egleston, et al., 2017).

The Reflective Leadership Survey (see Appendix A) asks respondents to rexdetiteto which they demonstrate
particular reflective behaviors in their job as a leader. The results focus on three areas critical for the reflectiGeseade
multinational and multicultural success: challenging beliefs and assumptions, providirepamdsafe environment,

and providing work purpose. Reflective leadership offers practical applications for most every organizational setting
whose workforce consists of multinational and/or multicultural employees. In practice, the RL instrumentis used

a tool for development planning in diverse work groups and, based on results, respondents are asked to provide
tangible ways to make meaningful change to improve their reflective leadership skills. Below are some examples of
respondent s & plangeforbmprovementa ct i o

1. Have an open forum with the team to understand their experiences, assumptions, and beliefs and how this
may impact work assignments. This will help me understand how as their leader | can help them to overcome
some of these chaltges.

2. Talk to team members about their views on the project, how we can do things differently, and create a safe
environment where they can express their views without being worried about the outcome(s). | would like
the team to feel safe expressing thiws and what is on their mind.

3. During the start of a project or assignment, make sure every team member is aware of their responsibilities
and also relay to them how their contributions help us to meet the overall goal of the organization and also
helpthem grow in the company.
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4. Increase my trust with my team and their trust of me. | need to improve by making every person feel
comfortable, safe and valued for the benefit of the whole.

5. Be more communicative in discussing beliefs and values of the teiiallyi in individual tasks and
assignments.

6. Be more informative about how individual goals or tasks are aligned with overall organizational goals to
provide more purpose to each task.

7. Be more open to review how assumptions, values, or beliefs haveedffgevious experiences and show
willingness to work through those to meet future tasks in a more aligned manner.

8. Providing purpose | could take further time to explain the importance that our roles and work play in the
'big picture’ that we are workirtgwards as a company. This can provide both clarity and orientation for not
only my coworkers but also for myself.

9. lintend to do a better job of communicating to team members not only the organizational goals and vision,
but also how the current projects and work tasks they are performing align with the organization's goals and
vision.

10. Making sure everyone feels satgaring their thoughts with the team. If a team member feels that they would
be judged for making a comment or bringing up an issue, ideas may not be generated to help move the
organization forward.

LEADERSHIP BARRIERS THAT HINDER CULTURAL DIVERSITY

Cultural factors play a significant role in all organizations. Understanding that differences in cultures can present
stress, mistrust and conflicts is an important first step in addressing barriers. If ignored, cultural challenges can affect
both the perforrance of individuals and the performance of the organization (Castelli, 2016). Although there are many
barriers that hinder cultural diversity, the root cause that is preventing organizations from making progress is
ineffective leadership (Lockwood Primu821). Research froingfield & Caruso (2021ytate that nearly 4 in 10

(39%) leaders at the Vice President level and above believe that diversity initiatives are a waste of organizational time,
effort, and money. According to research frBerry (2020)57% of employees think their company should be doing

more to increase diversity and/or inclusion initiative
any kind of diversity and inclusion initiativeEhe Center for Diversity & Inclusion (20), identified three barriers

to Diversity, Equity and Inclusion (DE&I) success, all of which can be attributed to leaders. ThEyl@aeers who

are undermining DE&I initiatives, 2) detrimental attitudes from the leadership majority, and 3) nahgl®&&! to

a top business initiative. Lockwood Primus (2021) stat
for companieso (par a. 1Delpitte whd Hoeind that forganieatione an sed af%B0 es by
improvement in business performance when levels of diversity and inclusion are highylekthsey & Company

study where companies in the top quartile for ethnic and cultural diversity are 36% more profitable than those in the
fourth quartile.

Another leadership basi is the lack of crossultural competence. Crossiltural competence is the ability to work
effectively with other cultures by understanding and respecting cultural values, norms and beliefsul@rasds
competence is essential for team leadershijiciwnis critical for the functioning of multicultural teams (Zander et al.,

2012). Further, leaders Ainability to simultaneously wc
a lack of insight into, sensitivity toward, and accommodatibdifferent cultures are among the major reasons for
failure in multicultural teamsd (Hajro & Pudel ko, 2010

awareness impedes positive efforts for promoting cultural diversity (Jenifem&R&015). Other leadership barriers
that impact cultural diversity include stereotyping, ethnocentrism and bias. Additionally, inflexible leadership or the

inability to adjust oneds | eader shi p sothgrbbstacle.dnslesidn on t he
starts with changing the mindsets of leaders and addressing the barriers they often create; without this first step,
multicultural organi zations wondét be successful i n mak

BEST PRACTICES FOR LEADING MULTICULTURAL TEAMS

A universal framework for practicing reflective leadership was developed by Castelli in 2016. This framework is

unique since it specifically relates reflective leadership to better understanding the cultures and wthess of
multinati onal and multicultural organi zations. Cast el
across several disciplines. Common components of reflective leadership emerged in the research and are discussed
below includhng examples of reinforcing leader behaviors and practices.
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1. Creates a Safe Environment that Promotes Trust
Common practices include: displays consistent behavior, serves as a role model, is considered a relationship builder,
values opposing views, amigémonstrates integrity.

2. Values Open Communications
Common practices include: provides an open door policy, displays transparency, is an active listener and is empathetic,
welcomes constructive criticism, and is a credible communicator.

3. Connects Wrk to Organization Mission
Common practices include: describes task impact on mission, explains how tasks contribute to goals, relates work to
company obijectives, acknowledges contributions, and views work as purposeful.

4. Builds SelfEsteem an€onfidence
Common practices include: builds supportive relationships, is viewed as trustworthy, provides direction and feedback,
serves as coach and mentor, and provides positive reinforcement.

5. Respects Diverse Cultures and Customs
Common practices ithade: values diversity, is respectful of varying customs/values, promotes inclusiveness, adapts
to local policies and practices, and displays sensitive, andhselitoring, and objective behaviors.

6. Challenges Beliefs and Assumptions
Common practicesnclude: questions assumptions, recognizes blind spots, is open to alternatives, displays a
willingness to change, and shares lessons learned.

Leaders create a safe environment that reduces or eliminates the threat associated with acknowledging failure b
promoting open communications (Castelli et al., 2014). Open and candid communications, central to any effective

|l eader 6s mi ssi on, is accomplished by encouraging follo
individual perfformancand t he companydésopdrn fdar ta iGeé¢ | €Fi, sR&OO9) . |t i
empl oyees understand the purpose of their work by conr
who continually seek direction, advice and infrom their employees make their employees feel trusted, and that

trust is likely to be reciprocated (Evans & Castelli, 2018).

Respecting diverse cultures is not limited to any specific industry. Rather, it encompasses all fields and organizations
from government, nosprofit organizations, to KL.2 and higher education. Recently thssociation to Advance

Collegiate Schools of Busineg®AACSB), an educational accrediting body with international membership of
approximately 900 institutionseleased a posithing paper specifically geared to diversity, equity, inclusion, and
belonging. Thepaper i s Aintended to reinfor c-based appr8aBh) and gl ob all
commitment to action, and to underscore the importance of AACSB and our membeasiag diversity within our

organi zations and t(ANESBcQunoommitrhnentitoeigersity eequityeinchison, and belonging,

2021, December, par a. 5). According to the Geahter for
and ongoing efforts to promote the full participation and sense of belonging of every employee, customer, and strategic
partner. I't involves policies and practices, af(d al so

PowerfulWays to Take REAL Action on DEI (Diversity, Equity & Inclusi@dR2, para.14)

According to Egleston et al., (2017), reflective leaders challenge underlying employee assumptions -aelktedrk

values and beliefs that affect attitudes, behavior, amabfectivity of decisionmaking. This practice is essential for

all organizations, especially those participating in the global economy where values, beliefs, expectations, and goals

of consumers, investors, employees, and local communities can varytidadignavith profound impacts on
organizational performance. They also found that challenging underlying assumptions is essential to the ability of

|l eaders and followers to Athink globally andptast | ocal
and feel safe discussing their past failures with one another and with their leader, the result is identification of adaptive
models of behavior that improve individual and organizational performance (Mollick, 2012). Organizational training,
coachirg, and mentoring can improve cultural awareness, and can also help avoid pitfalls that could damage the
reputation of the firm when working in culturaltiiverse settingsGastelli, Marx, & Egleston, 2014)
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LEADING CULTURAL DIVERSITY IN PRACTICE

Many topleaders are consciously promoting cultural diversity within their organizations. Below are some examples
that illustrate the ways in which leadership informs, advocates and celebrates diversity.

Higher Educationi Lawrence TechnologicalUniversity, Southfield, Michigan

Each year during the first week in April, Lawrence Technological University, a private university located in
Southfield, Michigan, hosts an International Festival to recognize its many students from around the world. The
University proudly celebrates its diverse mix of international students and scholars from over 45 countries. Lawrence
Tech hosts a variety of daily events from different cultures around the globe that showcase the benefits of international
education and exeimge worldwide. International students, faculty, and staff come together to share their culture and
talents with the entire University community. Sample events include:iHedistival of Colors, international cuisine

with recipes submitted by students gmépared daily in the cafeteria, an international game night, and a cultural
center informational failLawrence Technological University, Events, 2022 International Festival)

Business and Industryi Gap, Inc.

Over the last 46 years, the Gap, Inc. has grown from a single store to a global fashion business with féve brands
Gap, Banana Republic, Old Navy, Athleta, and Intermix. Gap's clothes are available in 90 countries worldwide
through 3,300 comparngperated stres, almost 400 franchise stores, 10,000 employees worldwide;candheerce

sites that are still growing. Gapds products are diver
very thing that brings ermsityandlyekgraunds of thespeaple here deedtitdeléto . AThe
ensuring you have a full experience at worAkinpge shares A

idead that we all deserve to belong, and on our own tériascore to who we areasacompany Rapadas addec
For over 50 years, Gap brands have championed inclusivity not only for its teams and customers, but also through

the product. Gap is a member of Open to Attigs://www.opentoall.coivhich isa growing coalition of more

than 200 nosprofits, from the Leadership Conference on Civil and Human Rights and th®géfiatination League

to disability groups, LGBTQ groups, faith organizations and more. Open to All also unites thousands of large and

smal businesses across the country committed to being Open (@A, Inc. We Are Inclusive, by Desj@022)

Health Care - Health Care Service Corporation

Health Care Service Corporation (HCSC) is the largest meovaeed, and fourth largest overall, lthansurer in

the U.S., serving lllinois, Montana, New Mexico, Oklahoma, and Texas as a licensee of Blue Cross Blue Shield. A
purposedriven community of 22,000 employees serving over 15 million members, HCSC is devoted to a mission of
improving lives, halth, and care. HCSC leverages diversity to create an inclusive culture that thrives. Diverse
employee groups, unite talent from all lines of difference to benefit all lines of business, boast high membership
engagement and host meaningful events. Empsogadicipate in many volunteer opportunities, including unique
interactive programs that support local communitte€ SC6 s strong network of employee
way for our employees to remain engaged in D&I strategy. Business Resource @rolpaployee Networks

offer a way for employees to feel connected, respected, and valued while cultivating inclusion atHE8E. (

Care Service Corporation. Our Impact: Diversity, Equity, and Inclusion, 2022)

Online Career Platform - The Muse

The Museis a New York Citybased online career platform founded in 2011. The Muse helps people navigate their
entire career journey. They offer expert advice alongs
companies recruit top talent from a diversepo of qual i fi ed candidates by showin
to work at an organization before they even apply. The company features a variety of articles on their website that

focus on diversity and ways to educate current employees assvbsgpective candidates who may use The Muse

to apply for open positions. On their diversity and i
employer that values you for your whole self; how you can be a better ally, whether as arl@act®worker; what

ot her companies are doing to make a difference; and mo
CONCLUSION

Reflective leadership promotes cultural awareness that allows organizations to ensure their goals align with the diverse
markets they serve. Reflective leaders create a safe environment, value open communications, connect work to the
or gani z atnibuill thesconfidersce af athers, respect diverse cultures, and challenge beliefs and assumptions.
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hese
2020) diversitybébdreduc positiversssilts:s continue to p

85% of CEOs with diverse and inclusive cultures notice increased profits.

Companies with equal numbers of men and women earn 41% more revenue.

Racially and ethnically diverse companies are 35% more likely to perform better dithanci
Diverse companies are 70% more likely to capture new markets.

Diverse teams are 87% better at making decisions.

Inclusive companies are 1.7 times more innovative.

Companies that have a highly inclusive culture have 2.3 times more cash flomleyee.
Inclusive companies are 120% more likely to hit financial goals.

=4 =4 =4 =8 -8 -8 -89

While recent advancements in diversity can be applauded, there is still much worklahleaders fully realize the

importance and benefits of cultural diversity, hopefully thdlystrive to lead this worthy cause and become reflective

diversity champions for the organizations they serve.
Appendix A: The Reflective Leadership Survey

Reflective Leadership Survey

Directions: Using the scale below, rate the extent to whichdemonstrate the following behaviors on your job as
a leader.

5 = always, 4 = most of the time, 3 = sometimes, 2 = rarely, 1 = not at all

1. | ask my team to discuss how their experiences with their assignments affected their assumptions, values and/or

beliefs.
2. | help my team feel safe expressing their views.
3. | describe how my team's responsibilities are tied to organizational objectives.
4. | encourage my team to ask how their beliefs could affect their performance.

5. 1 help my team feel saféiscussing their work experiences.

6. | relate my teambébs responsibilities to the organizat

7. | ask my team to discuss how their assumptions, values and/or beliefs affect their work.

8. | provide an environment where open communicatiare valued.

9.1 explain how my teambés tasks contribute to the goal
10. | ask my team to discuss how their assumptions, values and beliefs were affected by their experiences.

11. | provide a safe environment where open communication isueaged.

12.1 explain the purpose of teambés tasks and responsibi

13. | ask team members to discuss their assumptions, values and/or beliefs at the beginning of their assignments.

14. | help team members feel safe sharing what they learn from their expsrience
151 connect my teamds work to the organizationods

Castelli, P.A., Marx, T.G, and Egleston, D.O. (201Z)ME Reflective Leadership Instrument.
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Appendix A: The Reflective Leadership Survey Continued

SCORING:

Total Scores

Total Scores

Total Scores

A

B

C

Add the scores for numbers 1, 4, 7, 10, 13 in box A. Put the total score in box A Total Scores.

Add the scores for numbers 2, 5, 8, 11, 14 in box B. Put the total score inTmaalB5cores.

Add the scores for numbers 3, 6, 9, 12, 15 in box C. Put the total score in box C Total Scores.

Look up your total scores in the table below.

Total Score for A

Total Score for B

Total Score folC

A = Challenges Assumptions

B= Provides Open and Safe
Environment

C= Provides Purpose

5t0 14

below average

5t0 14

below average

5to 14

below average

15to0 19 15to0 19 15t0 19
average average average
20to 25 20to 25 20to 25
above average aboveaverage above average

Based on your results, provide three tangible action plans to improve your reflective leadership skills.

1.

2.

3.
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Teaching Data Mining Online to BusinesdJndergraduate Students
Using Python

Min Li, California State University, Sacramento, California, USA
ABSTRACT

This article describes the design and delivery of an online Pythsed undergraduate data mining course by applying

the Quality Matter8” standards. Student evaluations show significant improvement after the implementation of these
standards. The challenges of and solutions to delivering such a course online during thelO@+iemic are
illustrated through a sipart assignment in th@arseQuality Matter$M Improving Your Online Cours& he practice

of teaching undergraduate business students data mining using Python discussed in this article complements Wu et al.
(2015) who shared the practice of teaching such a course using R.

Keywords: Business analytics, online course, ogenrce software, project, Quality MattBts
INTRODUCTION

I n ACompeting on Analytics: The New Science of Winning
gain a competitive edge over their rivals usemplytics. Since its publication, many business analytics degree
programs have been started by business schools. Most of these programs include data mining and machine learning
courses at the graduate level. In some business analytics programs, undé&gsadients take such courses as

electives and R appears to be the choice of software (Wu et al., 2015). A business analytics major for undergraduate
students was launched in Fall 2020 in the business school where the author has been teaching. Datingining

Python is a required course for this major. Offering such a course to undergraduate students in Fall 2020 for the first
time presented additional challenges in that all classes at the University were forced to be delivered online due to the
COVID-19 pandemic. Students and instructors confronted a number of problems teaching in the zoom environment

for the first time. For example, students cannot be required to have their cameras turned on in zoom. Students
experienced zoom fatigue and found it hare¢dncentrate during the online class. Interaction between students and

the author was more | imited in zoom than in a computer
station to answer a question. There was not as much effective irteriactioom as in a classroom. These challenges

led the author to take a cour@aality MattersM Improving Your Online Cours@YOC, www.qualitymatters.orp

of fered by the Uni verdledarnng ® le€Brehow te teacli raare effeetigely loriline.gThisa n

article shares a design and delivery of an online course based on the Quality "Mattarslards to teach
undergraduate students data mining using Python. The author also hopes sharingettiésncex will start a

conversation among educators in business schools to deliver a modern business analytics curriculum successfully to
both undergraduate and graduate students using Python, complementing R.

Students are admitted to our business schoplraors and are required to take several core 101 business courses first,
including Introduction to Business Analytics. This course focuses on Regression and Analysis of Variance
demonstrating how these methods can be applied to link data to businegsnd®eaking. Having grasped these
traditional statistical methods, business analytics majors are required to take three courses: Business Intelligence, Data
Mining for Business Analytics, and Advanced Business Analytics. Students learn data visualgiatiohableau as

wel | as SQL in the Business Intelligence course. How t
Python is the focus of this article. Data mining, a popular course in Computer Science or Engineering, is perceived by
manyto be different from statistics. Grover and Mehra (2008) compare and contrast how statisticians and data miners
perceive data mining. Computer science or engineering students have better programming skills and their approaches
to data mining are somewhaffdrent from what business students learn in applied data analysis courses that focus

on traditional statistical methods. Both the technical foundation of the students and different applications in the course
require the data mining course for undergraeldmisiness students to be structured differently from a data mining
course in Computer Science or Engineering. Li (2011) presents a p@aticked data mining course for
undergraduate engineering students. Wu et al. (2015) present a course dedéda ofiaing course for undergraduate

business students using R and also describe the delivery and assessment of their data mining course. This article shares
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the design and delivery of an online PytHzased data mining course for undergraduate businessgs by applying
the Quality Matter8” standards.

QUALITY MATTERS ™ |YOC

The courseQuality Matter$™ Improving Your Online Course (IYO®)cuses on online course design by following
eight Quality Matter8 General Standards (Quality Matters, 2018):

. Course Overview and Introduction

. Learning Objectives (Competencies)

. Assessment and Measurement

. Instructional Materials

. Learning Activities and Learner Interaction

. Course Technology

. Learner Support

. Accessibility and Usability

oO~NO O, WNPE

Under these eight General Standards, there are 42 Specific Review Standards used to evaluate the design of online
and blended courses for Qddrtification. For example, there are nine Specific Review Standards for General Standard
1 (Quality Matters 2018):

General Standard 1: Course Overview and Introduction

The overall design of the course is made clear to the learner at the beginningotitke.

Specific Review Standards:

1.1 Instructions make clear how to get started and where to find various course components.

1.2 Learners are introduced to the purpose and structure of the course.

1.3 Communication expectations for online discussiemsil, and other forms of interaction are clearly stated.

1.4 Course and institutional policies with which the learner is expected to comply are clearly stated within the
course, or a link to current policies is provided.

1.5 Minimum technology requiremsrfor the course are clearly stated, and information on how to obtain the
technologies is provided.

1.6 Computer skills and digital information literacy skills expected of the learner are clearly stated.

1.7 Expectations for prerequisite knowledge in tiseigline and/or any required competencies are clearly stated.

1.8 The selintroduction by the instructor is professional and is available online.

1.9 Learners are asked to introduce themselves to the class.

Self-Review

The course starts withself-review assignment having the participants explain how each course meets at least 5 of

the 42 Specific Review Standards and for the areas of the course that do not meet these standards, how each participant
plans to meet them. These 42 Specific ReMeévandar ds were reviewed for the au
evidence from the course was presented in thisreeléw assignment to show why these standards have been met.

Some of the 42 Specific Review Standards appear to have been met sinceathpaatitiipated in a Quality Matters

workshop offered by the University several years ago and based all his courses in the Canvas Learning Management
System (canvas.csus.edu) on a sample Canvas course shell provided at this workshop. Below is thihewddtare

provided for this seffeview assignment to support meeting Specific Review Standard 1.1:

I include fihow to get startedo instructions on the fir
This is a required course for the Business Atiedyconcentration. Students will learn concepts and techniques in data

mining using the programming language Python and its libraries such as Pandas and &mikitWe will meet in

zoom regularly for class lecture and discussion. Students must coneléiteg and other assignments prior to each

meeting to be prepared for class discussion. All information related to this course will be provided in this Canvas
course shell and course updates will be enraibThisdoarse usi ng
is designed to provide students with methods and tool s
mining can be more accurately called pattern analysis, knowledge discovery, or knowledge extraction. It is a process

of xtracting and identifying useful informati on, patte
mathematics, machine learning, and artificial intelligence technigques. An important goal is to generate good
predictions. Please follow the syllabus am@dules throughout the semester. We will meet in zoom during class
periods and office hours.
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This evidence was presented by the author to the course instructor from the University, not the reviewers from Quality
Matters™, to show the Specific Review Standards have been met. To have the course QM certified, a review team
from Quality Matter8” will review and score all-Boint Specific Review Standards of a course. An overall score of

at least 85% is required for a course to attain QM certification. The author highly recommends any instructors teaching
online courses comple@uality Matters™ Improving Your Online Coursand also consider to have their online
courses QMCertified (seavww.qualitymatters.ory

Alignment

Even though many of the 42 Specific Review Standards were met after minor atatifiduring the course, six of

them address fAalignmento and require additional wor k.
to ensure that |l earners achieve the desired |l earning

Standards involving alignment are listed below:

2.1 The course learning objectives, or course/program competencies, describe outcomes that are measurable.
2.2 The module/unlevel learning objectives or competencies describe outcomes that are meaandhbtmsistent
with the coursdevel objectives or competencies.

3.1 The assessments measure the achievement of the stated learning objectives or competencies.

4.1 The instructional materials contribute to the achievement of the stated learning ob@ctiuegpetencies.

5.1 The learning activities promote the achievement of the stated learning objectives or competencies.

6.1 The tools used in the course support the learning objectives or competencies.

These six standards require coordination among edessning objectives, module learning objectives, assessments,
instructional materials, learning activities, and learning tools. In the second assignment, the participants are asked to
have at least two course modules meet these six Specific Reviewrfisafdas assignment is divided into six parts

as explained below.

Topics
The topics from the textbook (Shmuelt al ., 2020) covered in the two cour se
and AAdvanced Business Analyticso are organized into f

I. Overview of the data mining process

II. Data exploration and dimension reduction: data visualization andrdiion reduction

[ll. Evaluating predictive performance

IV. Prediction and classification methods: multiple linear regression (including ridge regression ané-ldesogst
Neighbors KNN), Naive Bayes classifier, classification and regression treggstit regression, neural nets,
discriminant analysis, combining methed=nsembles and uplift modeling.

V. Mining relationships among records: association rules and collaborative filtering, cluster analysis.

The first part of the assignment is to lise topics for at least two modules. Modules (1) and (lll), corresponding to
Chapters 2 and 5 of Shmueli et al. (2020) respectively, were selected for this assignment as these two critical chapters
lay the foundation for other chapters of the textbookxXplaining key concepts and methods in data mining.

Chapter 20verview of the Data Mining Procegsovides an overview of data mining steps and discusses data
collection, cleaning, preprocessing, partitioning, and overfitting. The following topics, @ivigirlevel overview in
the textbook, were submitted for the assignment:

(1) Classification vs. Prediction

(2) Association Rules and Recommendation Systems

(3) Data Reduction and Dimension Reduction

(4) Data Exploration and Visualization

(5) Supervised and Unsupervised Learning

(6) Sampling from a Database and Oversampling Rare Events in Classification Tasks

(7) Preprocessing and Cleaning Data: categorical vasabutliers, missing values, normalizing and rescaling data
(8) Predictive Power: overfitting, data partition into training and validation sets;\abdation

(9) Data Ethics

Chapter Svaluating Predictive Performande another critical chapter fail methods in the textbook and describes
ways to evaluate predictive performance of various methods. Detailed discussion of prediction and classification
performance metrics including confusion matrix, ROC curve, sensitivity, specificity, asymmetriassifgzation
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costs, and gains and lift charts to judge ranking performance, is provided. The following topics summarized from this
chapter were submitted for the assignment:

(1) To prevent overfitting to the training data, test model performance orhdatadre not used in training based on
performance metrics:

Prediction- Average Error, MAPE, RMSE based on the validation data.

Classification- confusion matrix (overall accuracy, specificity and sensitivity, metrics that account for
misclassification csts), ROC curve.

(2) Judge ranking performance using gains and lift charts.

(3) Oversample rare cases and adjust performance metrics for the oversampling.

(4) Compare metrics based on the validation data to those based on the training data for thefpdgtestng
overfitting.

Learning Objectives

The second part of the assignment is to improve the ctewsband moduléevel learning objectives to ensure that

action verbs are in the learning objectives and the learning objectives are measuralng, Spaeific Review
Standards 2.1 and 2.2. The author foll owed Bl oombs Tax
others (see Anderson and Krathwohl eds. 2001), to revise the medelleand courséevel learning objectives.

Bl o o mo momyl(BRerJacob 2017) below lists the verbs that are measurable for course learning objectives.

Several action verbs were chosen from Bl oomds Taxonomy
(CLO) to be:

Students will be able to

. Explain the role of data mining in business decision making.

. Perform data processing and analysis.

. Apply appropriate data mining methods for a given business problem using various data mining tools.

. Evaluate and compare model performance usingusdata mining tools.

. Evaluate the output of data mining for business decision making.

. Apply ethical principles to data mining models.

OO WNPEF

The Module Learning Objectives (MLO) were also revised to include action verbs and were checligtfoent
with CLOs by listing them in parentheses to align with MLOs:

Module 1: Overview of the Data Mining Process

1. Describe the core tasks in data mining (2, 3, 4).

2. ldentify the core steps in data mining (2, 3, 4, 5).

3. Apply the appropriate metlls to avoid overfitting (4).
4. Implement ethical practice in data mining (1, 6).
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