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IT DOES MATTER WHO YOUR FRIENDS ARE: A CASE 

STUDY OF NETFLIX AND ñFRIENDSò LICENSING 
 

Cori O. Crews, Valdosta State University 

Casey J. Colson, Valdosta State University 

Raymond J. Elson, Valdosta State University 

 

CASE DESCRIPTION 

 

The primary subject matter of this case concerns using managerial accounting in 

business decision making.  This case has a difficulty level appropriate for sophomore or junior 

level managerial accounting courses.  The case is designed to be taught in one class hour and is 

expected to require one hour of outside preparation by students.  The case is designed to be 

presented and completed during the one hour of class time.   

 

CASE SYNOPSIS 

 

Netflix changed the way consumers watched movies and tv shows and became a global 

leader in streaming entertainment.  The majority of Netflixôs content library of movies and tv 

shows is not Netflix original content but rather content owned by third parties.  Netflix is allowed 

to use this content under licensing agreements.  One of its most popular streaming shows, 

ñFriendsò, is licensed content.  Upon renegotiation of the showôs license and facing possible 

removal of the show, Netflix agreed to pay $100 million for a one-year license for ñFriendsò.  

This was a $70 million increase in the license from the prior year.  This case provides a real-

world setting for applying managerial accounting concepts, for example cost-volume-profit and 

cost-benefit analyses, to aid in short-term decision making.   

 

INTRODUCTION  

 

Kelly opened the door of her dorm room to the familiar sound of the TV show ñFriendsò 

theme song.   

ñHey, you canôt watch that without me! We agreed to go through the series together,ò 

sulked Kelly to her roommate Jade. 

ñDonôt worry. I was just cuing it up so it would be ready when you got back from class.  I 

also ordered pizza for our Friends-a-thon tonight,ò replied Jade.   

ñI love this show!ò exclaimed Kelly. 

ñMe too and Iôm glad we found it when we did because it may not be on Netflix for too 

much longer,ò said Jade.  

ñWhy not?ò asked Kelly. 

ñI read somewhere that Netflix had to pay $100 million just to keep the show this year 

and they may not be able to keep it past this year,ò answered Jade.   
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ñWow! Thatôs a lot of money!ò said Kelly.  ñIf they paid that much, Netflix must have 

had a good reason to keep it.  I wonder why they would pay so much money for just one year.ò  

ñYou accounting majors!  I just want to know if Ross and Rachel are going to get back 

together or not,ò Jade replied.  

ñI want to know that too!  But now Iôm really interested in finding out more on this 

Netflix and ñFriendsò deal.  Let me look up a few things before the pizza gets here,ò said Kelly.  

This is what Kelly found as she started researching. 

 

COMPANY BACKGROUND  

 

Netflix was formed in 1997 by Reed Hastings and Marc Randolph as an available-by-

mail DVD rental company.  It was rumored that the origin of the company came about after Mr. 

Hastings had to pay a $40 late fee to Blockbuster for his delinquent return of the movie ñApollo 

13ò.  Mr. Randolph later confessed that this was a fictional account but was an effective way to 

highlight one of their companyôs advantages over its competitors ï no late fees (Castillo, 2017).  

Netflixôs plan was simple.  For a flat monthly fee, subscribers could rent movies and keep them 

for as long as they wanted without worrying about late fees. Subscription prices were tiered 

based on the subscriberôs preference for receiving one or multiple DVDs at a time as well as the 

number of rentals allowed each month. Once finished, customers would mail the DVDs back in 

provided envelopes and the next DVD on their list would be sent to them.  

The company added a streaming service in 2007 providing instant access to movies and 

television shows.  Within three years, Netflixôs subscriptions rose to 20 million (Brief History, 

2014).  Today, Netflix is the leading provider of internet home entertainment streaming (Iqbal, 

2018; Levenson & Waniata, 2019).  Users can stream content on a wide variety of internet-ready 

devices such as smartphones, tablets, computers, smart TVs, gaming consoles, set-top boxes, and 

streaming media players (i.e. Amazon Fire TV, Roku).   

Netflix provides a multitude of viewing choices via its streaming service. The company 

produces a number of original movies and series in addition to its vast library of licensed 

content. One of the companyôs first original series, ñHouse of Cards,ò premiered in 2013 (Brief 

History, 2014).  The first season earned nine Emmy nominations and won three (Sottek, 2013).  

These were the first such nominations and wins for a show created for and viewable only online.  

Netflix earned a total of 112 Emmy nominations in 2018 surpassing HBO and ending that 

networkôs 17-year leading record (Watercutter, 2018).  In 2019, Netflix finally hit ñgoldò at the 

Academy Awards by bringing home four Oscars: three for ñRomaò and one for ñPeriod. End of 

Sentence.ò (Accolades, n.d.; Kay, 2019).  This was on the heels of winning more at that yearôs 

Golden Globe awards (five) than any other contender (Feiner, 2019).  Other nominated and 

award-winning Netflix original content includes ñOrange is the New Blackò, ñThe Crownò, 

ñStranger Thingsò, ñMaster of Noneò, ñUnbreakable Kimmy Schmidtò, and ñBloodlineò 

(Accolades, n.d.).   

 

 



Global Journal of Business Pedagogy   Volume 4, Number 1, 2020 

 

8 

 

MEMBERSHI P 

 

Netflix has more than 139 million streaming subscribers in over 190 countries streaming 

a total of more than 140 million hours of content per day (Iqbal, 2019; Netflix, 2019a).  U.S. 

subscribers account for over 58 million of these total subscribers and have three subscription 

plans from which to choose - Basic, Standard, and Premium.  The plans are priced based on 

simultaneous streaming ability. The basic plan is $8.99 a month and allows a subscriber to 

stream content on one screen in standard definition (SD).  The standard plan is $12.99 a month 

and allows a subscriber to stream content on up to two screens simultaneously in high definition 

(HD).  The premium plan is $15.99 a month and allows a subscriber to stream content on up to 

four screens simultaneously in HD and Ultra HD (Netflix, 2019b).  While Netflix does not 

disclose the breakdown of each subscription composition, it is estimated that 27% of subscribers 

are on the basic plan and 30% of subscribers are on the premium plan (Seitz, 2018). Membership 

data and selected financial data for Netflixôs domestic (U.S.) streaming segment is detailed in 

Exhibit 1 below.  
Exhibit 1 

Domestic Streaming Segment 

 

                   As of/ Year Ended December 31, 

 2018 2017 2016 

(in thousands, except revenue per membership and percentages) 

Memberships:    

Paid memberships at end of period 58,486  52,810  47,905  

Paid net membership additions 5,676  4,905  4,504  

Free trials  2,065  1,940  1,526  

        

Contribut ion profit:     

Revenues  $      7,646,647   $      6,153,025   $      5,077,307  

Cost of revenues 4,038,394  3,470,859  2,951,973  

Marketing 1,025,351  603,746  412,928  

Contribution profit 2,582,902  2,078,420  1,712,406  

Contribution margin 33.8% 33.8% 33.7% 

 

Consolidated (All Segments) 

                 As of/ Year Ended December 31, 

 2018 2017 2016 

(in thousands, except revenue per membership and percentages) 

Revenues  $      15,794,341   $      11,692,713   $      8,830,669  

Cost of revenues 9,967,538  8,033,000 6,257,462 

Marketing 2,369,469 1,436,281 1,097,519 

Contribution profit 3,457,334 2,223,432 1,475,688 

Other operating expenses 1,852,108 1,384,753 1,095,895 

Operating income 1,605,226 838,679 379,793 

Other expense (378,768) (353,358) (119,286) 

Provision for (benefit from) income 

taxes 

15,216 (73,608) 73,829 

Net Income  $      1,211,242   $      558,929   $      186,678  

       Source: Netflix, Inc. 10-K for Year Ended December 31, 2018 
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COMPETITI ON 

 

Netflix operates in a highly competitive market.  Other streaming services such as Hulu 

and Amazon Prime Video vie for consumer dollars and loyalty.  A 2018 survey reports that 

Netflix is the leader in subscribers with Amazon and Hulu trailing behind having approximately 

60% and 37% of the number of subscribers compared to Netflix (Iqbal, 2019).  Hulu and 

Amazon have similar services as Netflix offering subscribers a library of shows and movies from 

which to choose and stream.  However, they each have a different competitive advantage.  Hulu 

offers a library of content both old and new but can serve as an alternative to traditional cable tv.  

Hulu gives subscribers access to currently aired shows once they have aired live on their 

respective networks and subscribers can also choose the Hulu Live option which is live tv 

offering 60+ channels with DVR capabilities in addition to the Hulu library.  Amazon Prime 

Video is a component of the Amazon Prime membership and, as such, offers many additional 

benefits such as free shipping on Amazon purchases, Prime Video, and Prime Music all for the 

same membership price.  

Netflixôs claim to fame is the vastness and diversity of its content.  Netflix pays an 

estimated $13 billion a year for content (Levenson & Waniata, 2019).  Part of that goes to 

produce original content as previously discussed.  Both Hulu and Amazon Prime Video have 

begun competing with their own original content.  Notables include ñThe Handmaidôs Taleò on 

Hulu and ñThe Marvelous Mrs. Maiselò on Amazon Prime Video.  However, neither Hulu nor 

Amazon Prime Video have the volume or the level of acclaim and award status with their 

original content as Netflix  (Levenson & Waniata, 2019).   

The majority of Netflixôs content is not original content but rather li censed content 

(Spangler, 2018).  Netflix must pay the owner of the content a fee to gain the right to use that 

content.  For example, ñThe Officeò is owned by NBC.  In order to offer this show, Netflix must 

pay NBC a specific amount and is then allowed to use it for a certain amount of time such as a 

year, three years, etc.  Once the time period ends, the license can be renegotiated or either parties 

(Netflix or NBC) may choose not to renew the license and the show would be dropped from 

Netflixôs content.  Licenses may be exclusive or non-exclusive.  If Netflix negotiates an 

exclusive license, they will be the only service allowed to show that content.  However, 

exclusive licenses are also more expensive than non-exclusive (Beers, 2019).   

Several of the licensed content providers that Netflix has agreements with are in the 

process of launching their own streaming services creating additional competition for Netflix and 

possible content issues.  Both Disney and AT&T/WarnerMedia have announced plans to offer 

streaming services in 2019 (Gates, 2019; Sorrentino & Solsman, 2019).  Disneyôs service 

launches in November 2019 and is called Disney Plus.  The service includes the films from 

Disney, Pixar, Marvel, and Star Wars.  Disney also now owns 21st Century Fox and, as such, is 

including holdings from this entity such as ñThe Simpsonsò and ñThe Sound of Musicò in the 

Disney Plus platform.   WarnerMediaôs streaming service will be called HBO Max.  Offerings 

will include content from HBO, Cinemax, TNT, TBS, and Warner Bros.  It is likely that these 

companies will remove some, if not all, of their content from Netflix once these services are up 

and running.   
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ñFRIENDSò LICENSE 

 

One of the shows that Netflix licenses from WarnerMedia is ñFriendsò.  The show is 

based in New York City and chronicles the lives of six friends as they transition from their 20s to 

their 30s and all the challenges, change, and antics that entails.  The show originally ran from 

1994 until 2004 (Lee, 2018).  Often hailed as one of TVôs most popular comedies, the show had 

a strong following throughout the series ending with the fourth largest finale audience at that 

time with more than 52.5 million viewers (Carter, 2004).   

Netflix began offering ñFriendsò as part of its content library in 2015 (Lee, 2018).  Fans 

that had watched the show in its original heyday were happy to see their old friends again.  In 

addition, the inclusion of the series on Netflix opened it up to an entire new generation of 

viewers.  People that were in diapers or were not even born when the series finale originally 

aired were now getting to know, and love, Rachel, Chandler, Monica, Ross, Phoebe, and Joey ï 

the friends of ñFriendsò.  The renewed popularity of the show caught notice.  In 2016, the New 

York Times published an article entitled ñIs Friends Still the Most Popular Show on TV?ò noting 

the showôs resurgence and continued success (Sternbergh, 2016).  Netflix does not make 

available their viewership for individual offerings.  However, an independent source has ranked 

ñFriendsò as the third most highly watched series on Netflix as of 2018 (see Exhibit 2) (Spangler, 

2018).   

 

Exhibit 2 

Top 10 Watched Series on Netflix 

Rank Title  Owner 

1 The Office NBC 

2 Chilling Adventures of Sabrina Netflix 

3 Friends Warner 

4 Greyôs Anatomy ABC 

5 House of Cards Netflix  

6 The Great British Baking Show Netflix 

7 Marvelôs Daredevil Netflix 

8 Narcos: Mexico Netflix 

9 The Haunting of Hill House Netflix 

10 Criminal Minds CBS 

       Source: 7Park Data 

 

WarnerMedia also took notice.  The license between Netflix and WarnerMedia gives 

Netflix exclusive rights to stream the series.  Prior to 2019, the price tag for this license was 

approximately $30 million a year (Lee, 2018).  With plans for WarnerMedia to launch its own 

streaming service, the renewal of the ñFriendsò license was not certain for 2019.  Rumors of a 

potential drop from Netflixôs content created a social media outcry from fans with some even 

bemoaning that they only have a Netflix account to rewatch Friends episodes (Lee, 2018).  One 

survey taken concerning the potential loss of customers in connection with content offerings 

indicated that approximately 30% of respondents would cancel their Netflix subscription if 

ñFriendsò, ñThe Officeò, Marvel movies, and Disney content were removed (Shevenock, 2019).  
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Netflix was quick to reassure fans that they were in negotiations to keep the popular show and 

eventually did come to terms with WarnerMedia.  However, it came at an increased price.  

Instead of paying the $30 million as in previous years, Netflix paid an estimated $100 million to 

keep ñFriendsò in its content library for 2019 (Lee, 2018).  The license is only good for that year.  

After 2019, the show may no longer be on Netflix or WarnerMedia and Netflix may continue 

their license under non-exclusive terms allowing it to be on both WarnerMediaôs streaming 

service and on Netflix.   

 

CONCLUSION 

 

ñPizzaôs here!ò yelled Jade, breaking Kellyôs concentration.  

ñOkay,ò replied Kelly.  ñIôll be right there.ò   

  

Her research had given her a lot of information and a lot to think about.  There was a lot 

more to Netflix and the ñFriendsò deal than at first glance.  The competitive environment in 

which Netflix operates is a lot more complex than she realized. Having a competitive advantage 

and differentiating oneself from other competitors is important.  Netflixôs content library was 

certainly one way they had stood out from the rest in the past.  In light of these developments 

with ñFriendsò and other licensing, that may or may not be the case in the future.  There was 

certainly a customer outcry to keep ñFriendsò as part of the Netflix content library.  However, 

there was also the uncertainty of keeping the show past 2019.  Kelly could certainly use this 

situation in her accounting class.  She could use the information and apply some managerial 

accounting analyses to answer the question: Was it worth it to pay $100 million for one year to 

keep ñFriendsò?   

 

SUGGESTED QUESTIONS 

 

1. What factors are involved in deciding to extend the ñFriendsò license for 2019? What are 

the potential benefits of extending the license? What are the potential costs of extending 

the license?  

 

2. Various managerial accounting concepts and methods are often used by businesses 

considering large expenditures. These concepts assist in cost-benefit evaluations. One 

managerial accounting method that could be used in the decision to extend the ñFriendsò 

license agreement is cost-volume-profit (CVP) analysis.  Determine the following CVP 

calculations that could assist in this decision. 

a. What is the 2018 consolidated operating income of Netflix?  

b. What are the 2018 fixed expenses of Netflix?  (Hint: Other operating expenses 

should be used for fixed expenses.) 

c. What are break-even sales in dollars for Netflix for 2018?  

d. What is Netflixôs margin of safety in 2018?  

 

3. Another managerial accounting method that could be used to aid in this decision-making 

process is differential analysis. Firms use this analysis to weigh the incremental revenue 
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and incremental cost of a decision option and an alternative. The decision in reference to 

the ñFriendsò licensing is to continue with the license agreement for 2019 under the new 

contract terms and pricing or to discontinue the agreement. Construct a differential 

analysis for these two options considering 

a. the consolidated company. 

b. the domestic segment only. 

 

4. Based on the above analyses, would you recommend that Netflix pay the $100 million to 

keep ñFriendsò for a year? Why or why not? What factors do you think influenced 

Netflixôs decision?  
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DESIGN THINK ING METHODS FOR BUSINESS PLAN 

DEVELOPMENT: A STRUCTURED APPROACH TO  

IDEA GENERATION THAT PROMOTES CRE ATIVITY  
 

Brooke R. Envick, University of Nebraska at Kearney 

 

ABSTRACT 

 

This paper provides six design methods for entrepreneurship educators to utilize with 

students in university-level entrepreneurship courses during the idea generation phase of the 

business plan development process. Design thinking not only provides a more structured 

approach to generating ideas, but it leads to a greater number of ideas to emerge that are more 

creative and solution-based. This paper presents two design methods for each position on the 

goods-services continuum depending on whether the business concept is more focused on pure 

goods, pure services, or hybrid products. The design thinking methods included are called: 

Attribute Listing, Reversal, A Fresh View, Rich Pictures, Wishful Thinking and What-If Analysis. 

Each method includes steps for implementation, and all are ideal for traditional classroom time 

and resource restraints. There are several benefits to using these methods. For example, students 

do a better job of collaboration, and self-perceptions of their creative thinking abilities increase. 

 

INTRODUCTION  

 

The purpose of this paper is to provide entrepreneurship educators with six design 

thinking methods they can use with students in university-level entrepreneurship courses that 

develop business plans. The design thinking methods presented provide a structured approach to 

idea generation that fosters more creativity. This paper provides two design methods for each 

position on the goods-services continuum. Each design method includes steps for 

implementation that are suitable for the typical college classroom, given time restraints and 

available resources. Design thinking methods offer a more creative and solution-based approach 

to enhance studentsô abilities to become more effective idea generators. 

 

LITERATURE REVIEW  

 

Developing business plans is a very common pedagogical method used in university-

level entrepreneurship courses and programs. Common goals of these courses and programs 

include increasing entrepreneurial awareness, developing entrepreneurial skills, cultivating 

attitudes and intentions, and assisting students in choosing a career (Hills, 1988; Garavan & 

OôCinneide, 1994; Autio, Keeley, Klofsten, & Ulfstedt, 1997; Johannisson, Landstom & 

Rosenberg,1998; Franke & Lüthje, 2004; Liñán, 2008; Schwarz, Wdowiak, Almer-Jarz, & 

Breitenecker, 2009; Packham, Jones, Miller, Pickernell, & Thomas, 2010; Fretschner & Weber, 

2011). Business plans are used in the majority of courses and programs (Honig, 2004) to fulfill 
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these goals (Youndt, Subamaniam, & Snell, 2004; Fayolle, Gaily, & Lassas-Clerc, 2006). 

Several universities even provide students with the opportunity to create a real venture as a part 

of a class, student club, or other programs (Lee, Chang, & Lim, 2005; Rodrigues, Dinis, do Paço, 

Ferreira, & Raposo, 2012). 

Creativity is a trait that has been linked to successful entrepreneurs for decades (Glennon, 

Albright, & Owens, 1966; Timmons, 1978; Wilken, 1979; Nystrom, 1993; Amabile, 1996; 

Ward, 2004; Luca & Cazan, 2011) and therefore important for students of entrepreneurship to 

assess and cultivate (Ward, 2005; Batey & Furnham, 2008).  

Creativity is a precursor to innovation. Creative thinking is the act of generating new 

ideas or conceiving something original. Innovation is the act of implementing those new ideas. 

Therefore, innovation is the successful exploitation of creativity in profitable outcomes such as 

new products, services, and processes that create value. Anderson, Potocnik, and Zhou (2014) 

propose an integrative definition where creativity and innovation together are considered the 

process, outcomes, and products of attempts to develop and introduce new and improved ways of 

doing things. 

Research outcomes by Berglund and Wennberg (2006) indicate that creativity can be 

affected by educational efforts. Others suggest that entrepreneurship educational practices that 

promote divergent thinking and creativity allow students to learn the necessary skills needed in 

todayôs business world (Winslow and Solomon, 1987; Gundry and Kickul, 1996). Dyer (2015) 

contends that creativity is a discipline that begins with learning how to look at situations from 

multiple angles, removing blinders, and opening possibilities. 

Getting students to be creative when generating business plan ideas is a challenge. Most 

students want to be creative but do not know how to tap into their creative abilities. Design 

thinking methods are very valuable tools that help them do this. Design thinking refers to 

creative strategies designers use during the process of designing (Visser, 2006; Brown, 2008). 

Archer (1965) and Simon (1969) were perhaps the first to use the term 'designô to describe a way 

of thinking. One of the major benefits of design thinking is that it is considered to be solution-

based instead of problem-based (Dorst, 2001).  

Glen, Suciu, and Baughn (2014) promote the incorporation of design thinking into the 

current business school education system, specifically naming entrepreneurship as a subject that 

calls for the use of design thinking methods. It is a source of business competitiveness that 

promotes creativity, innovation, and a better understanding of the customerôs true needs. By 

using design thinking methods, students can become more effective at generating ideas focused 

on solutions rather than problems (Dorst, 2001; Glen, Suciu, & Baughn, 2014).  

This paper provides six design thinking methods, unique from each other, that students 

can use to generate more creative and solution-based ideas for business plans depending on 

where their business concept falls on the goods-services continuum. The goods-services 

continuum provides students more focus to determine the relative goods to services composition 

of their business ideas. It also enables them to identify more opportunities. 

  There are several classifications of the goods-services continuum in the literature. For 

example, Vandermerwe and Rada (1988) used three stages: 1) the company is in either a goods 

or a services business; 2) goods and services are combined in the offerings, and 3) offerings are 
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complex bundles of goods, services, information, support, and self-service elements. Many 

others propose different types of classifications (Chase, 1981; Bowen, Siehl & Schneider, 1989; 

Mathieu, 2001; Davies, 2003; Oliva and Kallenberg, 2003; and Gebauer, 2008). This paper 

utilizes the continuum proposed by Martin and Horne (1992). Their goods-services continuum 

provides four positions: 1) pure goods, 2) core goods with accompanying services, 3) core 

services with accompanying goods, and 4) pure services (See Figure 1).  

 

Figure 1: The Goods-Services Continuum 
Core Goods with                                    Core Services with 

          Pure Goods                           Accommodating Services               Accommodating Goods                          Pure Services 

          ____________________________________________________________________________________________________ 

                  1                      2                  3                                                       4 

 

  Examples of pure goods include canned beverages, shirts, and candles. Examples of pure 

services include lawn mowing, house cleaning, and teaching. Positions two and three on the 

continuum are considered hybrid products, which is a combination of both goods and services. 

The actual position depends on whether there are more goods (2) or more services (3) in the mix. 

Examples of hybrid products include restaurants, new vehicles, and home repair services where a 

customer is also purchasing goods such as a new water heater or air conditioning unit.  

 

DESIGN METHODS 

 

While dozens of design thinking methods exist (see Table 1), the six methods presented 

in this paper can be conducted easily in a university-level entrepreneurship course given the 

number of students, classroom setting, resources available, and time required (50-75 minutes). 

For each position on the goods-services continuum, two design methods are provided, with 

positions two and three combined. 
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Table 1: 

LIST OF OTHER  DESIGN METHODS & BRIEF DESCRIPTION  

 

  For pure goods (position 1), the two methods are called Attribute Listing and Reversal. 

These two methods are well-suited for goods because goods are objects that tend to have more 

physical properties than services and are more perceptible to the five senses. 

 

Attribute Listing  

  Attribute Listing allows students to take an existing good in the marketplace and redesign 

it to create something novel. This method provides a focused approach to break the good down 

into specific parts and prompts different ways to modify or improve each attribute and then 

recombine them to identify new forms of the good. Steps for implementation are as follows:  

1. Identify the existing good you wish to modify or improve.  

2. Generate a very detailed list of all of its attributes (e.g., size, weight, function, design, 

material, color, style, durability).  

3. Generate multiple variations of each attribute separately.  

4. Combine the new variations of the attributes listed in step three to identify unique 

approaches for redesigning the good.  

Design Method Description 

Convergence Map Draw a map of converging markets and show emerging opportunities 

Eras Map Draw a map that illustrates trends of distinct eras in time to uncover topics of interest 

Innovation Landscape Draw a map of an industryôs innovations over time 

Trend Expert Interviews Conduct interviews with trend experts to learn about potential developments 

Trends Matrix Create a matrix that summarizes changing trends and how they might lead to opportunities 

Popular Media Scan Read about broad cultural topics in published media such as blogs and magazines 

Keyword Bibliometrics Research online publications and databases by searching with keywords of interest 

Financial Profile Chart and compare the financial portfolios of leading organizations in an industry or market 

Interest Group Discussion Participate in an interest group discussion about key topics of value 

Human Factor Observation Observe how current users interact with an existing product 

People-Environment Study Observe a situation to see how people interact with their environment 

Video Ethnography Video people in  their environment over time to reveal new insights 

Image Sorting Have people sort through and select images that reveal their thoughts and attitudes on a topic 

Experience Simulation Emerge people in a simulated experience to better understand what matters to them 

Insights Sorting Create a board that clusters similar ideas from various types of research 

Descriptive Value Web Draw a diagram that illustrates how value is created by different entities in an industry 

Venn Diagram Create a diagram that shows how different entities and ideas overlap 

Activity Network Create a visual structure of stakeholder activities to show their relationship to each other 

User Journey Map Draw a map of a product user to show their journey through a context or time period 

Summary Framework Design a framework that summarizes key insights from various forms of product analysis 

Concept Analogies Generate new ideas by connecting concepts to something that is familiar  

Role Play Ideation Try to see another personô point of view by role playing their interaction with s product 

Concept Scenarios Illustrate concepts as real-life stories featuring users and their environment 

Concept Evaluation Develop a rating system to score concepts according to users, providers, and others 

Solution Enactment Act out solutions to problems to demonstrate how they work and create value 

Solution Database Organize all concepts and solutions in a searchable database 

Strategy Roadmap Draw your plan for innovative soluionts for the short-term, mid-term, and long-term 

Strategy Workshop Conduct a workshop for everyone involved to plan for and align ideas and solutions 
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5. Discuss the feasibility of developing the alternatives identified in step four and choose 

the most exciting and feasible idea(s).  

(Morgan, 1993; Smolensky & Kleiner, 1995)  

Attribute Listing fits well on the goods side of the continuum because goods are tangible, and 

tangible items have physical properties that we experience through touch, smell, sight, and other 

senses. Attribute Listing alone may be the only method needed to generate a good idea for 

unique and novel goods. However, Reversal is a great method to pair with Attribute Listing.  

 

Reversal  

Reversal allows students to see a good from an opposite viewpoint. The attributes of the 

good (from the Attribute Listing method) are stated in opposite terms. Human assumptions 

structure social reality. When our assumptions change, so does the reality of the situation. 

Reversal helps students generate novel ideas. Steps for implementation are as follows:  

1. Conduct steps one and two from Attribute Listing.  

2. Reverse all the attributes of the good by assigning the opposite verb or adjective. For 

example, a common attribute of games is that they require competitors. A reversed 

assumption is a game that does not allow competition. Instead, students could generate 

ideas for a game that requires cooperation. 

3. Use the reversal statements to generate novel ideas for new goods. Initially, the ideas do 

not come forward easily because Reversal completely ñflips-the-scriptò and forces them 

to think the opposite of what they believe is good or right. 

4. Select at least one Reversal statement and completely develop a workable idea around it.   

Mattimore (1995); McFadzean (1999) 

Like Attribute Listing, Reveral fits well on the goods side of the continuum because it 

focuses on the tangible elements of goods that we experience through our senses.  

For hybrid products (positions 2 and 3), the two methods are called Fresh View and Rich 

Pictures. These two methods are well-suited for hybrid products that combine the characteristics 

of goods and services. 

 

Fresh View  

This method uses the views of outsiders to provide a fresh perspective on existing 

combinations of goods and services. The basis for this method is the assumption that the closer a 

person is to a situation or challenge, the more he or she tends to narrow or specialize his or her 

thinking. Steps for implementation are as follows:  

1. Describe the good/service idea in a very simple way so that anyone can understand it.  

2. Provide your description to one or more outsiders who were not involved in developing 

it. An outsider should have little to no knowledge or experience with the business concept 

under development.  

3. Carefully listen to and record all outsidersô ideas. Ask for clarification when necessary. 

Do not judge outsidersô ideas as good or bad or dismiss any idea.  
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4. Review the ideas offered by outsiders. Openly consider each one, because one outsiderôs 

view may spark ideas of your own. Even the use of a single word by an outsider may help 

reframe previous ideas.  

5. Revise your original ideas for the good/service by taking the ñfresh viewò of the outsiders 

into consideration.  

(Heye, 2006; Michalko, 2006) 

An example of success using Fresh View is that of an executive of a major motel chain 

who took the advice of a sanitation worker to sell pizzas in his motels, which turned out to be a 

great success (Michalko, 2006). The Fresh View method works well for hybrid products because 

the combination of goods and services naturally creates complexity. Not everything is clear and 

tangible. Therefore, the intangible elements are examined more through discussions with others. 

 

Rich Pictures  

The Rich Pictures method uses drawings and pictures created by the students to describe 

their ideas for goods and services, allowing their intuitive consciousness to communicate. The 

process brings forth contextual issues that may go unnoticed, which leads to new insights, more 

understanding, and new patterns of thinking, which foster more and perhaps better ideas to 

emerge. Steps for implementation are as follows:  

1. Describe a current good/service in the marketplace by writing it in words on a flip chart 

or white/blackboard.  

2. Draw a metaphorical picture of the good/service described in step one. Metaphors such as 

animals or vehicles are useful. For example, someone might draw a picture of an old, 

rundown car to illustrate a good/service that he or she believes is outdated or no longer 

useful.  

3. Next, draw a picture of a new and better version of the good/service using the same type 

of metaphor. Perhaps someone draws a smaller, sleeker, faster car.  

4. Share your two pictures with the rest of the students by describing each picture, including 

the properties, the relationships between them, and the reasons behind the images.   

5. As each person shares their pictures, begin to generate ideas for the good/service 

described in step one.   

McFadzean (1998); Proctor, Hua Tan, and Fuse (2004)  

The Rich Pictures method reveals patterns, relationships, and perceptions that may not 

have otherwise emerged. Rich Pictures also provides more information on ówhat isô versus ówhat 

is desired.ô Like the Fresh View method, this works well for hybrid products because not 

everything is clear and tangible. Therefore, the intangible elements are examined more through 

the drawings and discussions with others. 

For pure services (position 4), the two methods are called Wishful Thinking and What-If 

Analysis. These two methods are well-suited for services because they tend to be more abstract 

than goods, are naturally immaterial, and are more elusive to the five senses.   
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Wishful Thinking  

This design method engages intrinsic motivation. Students discuss their service idea by 

beginning each sentence with the words, ñI wish.ò Completing these sentences reveals issues that 

are intrinsically important to them. More insight grows when these deeper thoughts become more 

widely known. Then, ideas that are central to everyoneôs true desires begin to emerge. Steps for 

implementation are as follows:  

1. Describe the service idea for the business concept. 

2. Form ñI wishò statements centered on the service idea. Statements can also begin with 

words like, ñIn a perfect world...ò or ñIt would be great if we could...ò.   

3. Begin to extract the practical issues from the more wishful statements. For example, ñIt 

seems like everyone is primarily concerned with quality issues surrounding our idea.ò  

4. Move the discussion back to reality and ask more practical questions. For example, ñHow 

can we improve the quality of our service idea?ò  

Couger, Higgins & Mcintyre (1993); McFadzean (1998) 

The process of Wishful Thinking unveils what is really on everyoneôs minds by having 

them state things in a more positive ñI wishò manner rather than in a negative way by 

complaining or arguing. Steps three and four bring the discussion back to more practical issues 

that can be addressed and resolved. This design method works well with service ideas because 

many elements of intangible services often go unheard and unseen. Wishful thinking encourages 

people to think more deeply and talk more openly about what needs improvements. 

 Wishful Thinking and What-If Analysis complement each other. It is often useful to 

engage in one and then follow up with the other on a different day and in a different setting to 

see what additional ideas emerge.  

 

What-If Analysis  

The What-If Analysis method approaches the service idea from a question and answers 

approach. It is a systematic but loosely structured assessment of the issues surrounding the idea. 

This method allows students to reflect on existing and similar service businesses and helps them 

see possible modifications and improvements, which leads to more and better ideas. Steps for 

implementation are as follows:  

1. Describe the service idea and identify its major components. Major components 

might include quality, price, and speed of delivery.  

2. Select one major element at a time and generate What-If questions as hypothetical 

scenarios. For example, ñWhat if we were able to cut the speed of delivery in half?ò 

3. As you address each major element, develop new ideas and solutions for 

improvement. You might not be able to cut the speed of delivery in half, but you will 

most likely generate ideas on how to reduce the speed of delivery to some degree that 

will improve the overall idea.  

4. Combine the new ideas and solutions to address the overall service idea described in 

step one. By breaking down the service idea into smaller components, you can 

generate more ideas and solutions and address issues more comprehensively. 

Michalko (2006); Sloane (2006).  
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Like Wishful Thinking, this design method works well with service ideas because of the 

intangibility of service elements, which can go unseen or unheard. What-If Analysis allows 

deeper issues to emerge, so ideas for improvements can develop. 

 

DISCUSSION 

 

By using these design methods for business plan development in university-level 

entrepreneurship courses, the author has observed several benefits for students. They help 

students: 1) identify a greater number of ideas, 2) generate ideas that are more solution-based as 

opposed to problem-based; 3) organize and refine their ideas, 4) see patterns and relationships 

between ideas, 5) transform abstract issues into more concrete ideas, 6) better collaborate with 

each other in generating ideas, 7) develop better self-perceptions of their creative thinking 

abilities, and 8) develop more creative and novel ideas.  

The first six benefits listed in the previous paragraph are critical, given the common 

limitations of a typical 16-week undergraduate or graduate course in entrepreneurship. As 

instructors, we must work with a certain number of students, the constraints of a traditional 

classroom setting, limited resources, and limited time (length of the class period and the number 

of weeks in a semester). Table 1 outlined several other design methods. However, many of these 

methods take more time or must be conducted outside of the classroom. The six design methods 

presented in this paper offer the eight benefits listed and can be conducted in the classroom and 

in enough time for students to develop their business plans.  

Empirical evidence illustrates benefits 7-8, which helps to justify the use of the six design 

thinking methods offered in this paper. A 10-item survey asked students to evaluate their own 

creative thinking abilities on a five-point Likert scale. One example is, ñI feel confident I can 

perform creatively throughout this course.ò  The highest score possible on the self-perception 

survey was 50, and the lowest was 10. A pre and post-survey were conducted to determine if 

exposure to these design methods enhanced self-perceptions of creative thinking abilities. The 

average pre score was 33.3. The average post-score was 39.8, which is a 6.5 point increase or 

19.4%.  

Students also completed an online test that measures the following eight metrics of 

creativity:  

Å Abstraction - the ability to abstract concepts from ideas  
Å Connection - ability to make connections between things that donôt initially have an 

apparent connection 
Å Perspective - ability to shift oneôs perspective on a situation in terms of space, time, 

and other people 
Å Curiosity - desire to change or improve things that everyone else accepts as the norm 
Å Boldness - confidence to push boundaries beyond accepted conventions 
Å Paradox - ability to simultaneously accept and work with contradictory statements  
Å Complexity - ability to carry large quantities of information and be able to manipulate 

and manage the relationships between such information 
Å Persistence - the ability to force oneself to keep trying to derive more and stronger 

solutions even when good ones have already been generated 
(testmycreativity.com)  
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  Like the self-perception survey, students took the test before they participated in the 

design thinking methods assignment. They took it again after they completed the assignment. All 

studentsô creativity scores improved. The average pre-assignment score was 55.23. The average 

post-assignment score was 66.53, which is a 20% increase. Figures 2-4 show three examples of a 

pre and post creativity test of students who participated in the design thinking method 

assignment. 

Figure 2 - Student A: 

 
 

Figure 3 - Student B: 
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Figure 4 ï Student C: 

 

 

 One can see that the overall shape of the creativity measures does not change much from 

pre to post, but it does grow in size. This indicates that using the design methods discussed in 

this paper helps students develop components of creativity they already demonstrate.  

In addition to using all design methods separately for each position on the continuum, 

students can also combine methods in different positions close to each other on the continuum in 

cases where they are not sure about the goods and services mix related to their business concept 

or if they want to explore more or different ideas. For example, if they have an idea for a pure 

good, they could explore the possibility of providing accompanying services. In this case, they 

could use Attribute Listing with A Fresh View or Rich Pictures. They could also choose to 

utilize Reversal with A Fresh View or Rich Pictures. Likewise, if they want to consider 

accompanying goods for a pure service idea, they can use Wishful Thinking with either A Fresh 

View or Rich Pictures, or they could use What-If Analysis with A Fresh View or Rich Pictures to 

generate more and often better ideas. 

Students will naturally be more attracted to certain design methods over others, 

depending on how they think and learn. For example, visual learners usually prefer the Rich 

Pictures method. It is best to introduce all of the methods to the students and allow them to 

choose the one(s) they wish to use. Instructors can even engage students in practice exercises, so 

they have more information and experience using these methods. Some good practice exercises 

include having students think of ideas on how to improve different aspects of university life such 

as their textbook, the parking situation at your university, your classroom set-up and resources, 

social life at your university, the universityôs website, or fundraising ideas for a student club.  
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HOW DO STUDENTS USE ONLINE INTERACTIVE 

SOFTWARE? EVIDENCE FROM A PRINCIPLES OF 

MICROECONOMICS COURSE  
 

Stephen M. Kosovich, Stephen F. Austin State University 

 

ABSTRACT 

 

An increasing number of courses use some type of supplementary computer assisted 

software. There is mixed evidence supporting the effectiveness of this type of software in 

improving student learning. After laying out the monitoring tools available for instructors, this 

paper examines student usage of online resources in sections of a principles of microeconomics 

course. Although no direct link between exam scores and software usage was found, 

considerable variation in how students use the software was observed, and some of this variation 

can be related to student attributes such as GPA and gender. 

 

Keywords: Principles of Economics, Aplia, Mindtap, online homework 

 

 

INTRODUCTION  

 

Textbook publishing companies continue to expand their offerings of automated 

homework software (Bojinova, 2012; Dolar, 2018). Some of these new tools allow instructors to 

track student activity during the academic term, using a variety of metrics. This paper takes 

advantage of a rich set of data to analyze how students at a regional comprehensive public 

university used the online resources in a principles of microeconomics course. This paper 

provides a description of the tools available for instructors to track student activity and then 

reports on how students used the software. Second, it explores how usage of the software related 

to student GPA, gender, classification, and major. Additionally, it provides an examination of 

how students used the opportunity to complete multiple attempts of the same question, how early 

students started homework assignments, and how this usage was related to student attributes and 

performance in the course. Finally, there is an exploration of how both homework grades and the 

time spent on assignments related to performance on a comprehensive final exam. 

To preview the results, there is substantial variation in how students used the available 

software; some students spend considerable time accessing these resources, while others only log 

in immediately before an assignment is due and spend very little time completing assignments. 

On average, students spend more time completing the first attempt of a question, when given 

multiple attempts at the same concept. Additionally, higher cumulative GPA is related to more 

time spent completing homework using the software, and on average female students spend more 

time completing the online homework assignments than their male counterparts. On average, 

male students also started their homework assignments half a day later. Finally, once controlling 

for student specific attributes such as cumulative GPA and classification status, there is no 

evidence that final exam grades were related to either time or performance on online homework 

assignments. 
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LITERATU RE REVIEW  

 

Much of the research on the use of online homework systems has used an experimental 

approach, where students assigned to sections using a computer automated homework system 

were considered to be in the treatment group. Allgood, Walstad, and Siegfried (2015) noted that 

measuring the effectiveness of new teaching methods can be difficult for several well-understood 

reasons. These complications include non-random student assignment to treatment and control 

groups, and student grade targeting in response to new methods of instruction, whereby student 

reduce study time in response to effective teaching innovations (Allgood et al., 2015). Regardless 

of these difficulties, attempts have been made to assess the effectiveness of automated online 

software, with decidedly mixed results.  

Collins, Deck, and McCrickard (2008) examined performance on final exams in 

principles of microeconomics courses at Bellarmine University after instructors adopted Aplia, 

an online automated homework system. They found that grades on the online assignments were 

positively related to final exam grades, at this small private university. Emerson and Mencken 

(2011) found that student grades on a common portion of a principles of microeconomics final 

exam were higher in sections that had graded Aplia assignments, as opposed to a control group 

where the assignments were not counted toward the course grade. Additionally, Nguyen and 

Trimarchi (2010) found statistically significantly higher grades in principles of economics course 

sections that used either Aplia or MyEconLab (Pearsonôs computer automated homework 

system), as compared to sections not using either of the software tools. 

However, not all studies have found measurable benefits from using these types of 

software. Kennelly, Considine, and Flannery (2011) compared student scores on the Test of 

Understanding in College Economics (TUCE) in principles of economics sections using 

traditional hand-graded paper homework assignments versus sections using Aplia. They find no 

evidence of a difference in performance on the TUCE exam, for sections that used traditional 

instructor-graded paper assignments versus automated online homework. Also using the TUCE 

exam, Lee, Courtney, and Balassi (2010) found no improvement in scores after moving from 

traditional homework to Aplia, in a sample of principles of microeconomics courses. However, 

they do report that 90 percent of students reported that the software had a positive impact on 

their understanding of course material, and 73 percent of students reported preferring Aplia to 

traditional homework. Aljamal, Cader, Chiemeke, and Speece (2015) compare sections using 

Aplia to sections with no homework at all, in the American University in Kuwait. They find no 

difference in scores on the TUCE for sections using Aplia. 

Additionally, some research has focused on specific elements of the software design, and 

how students respond to these elements. Rhodes and Sarbaum (2015) investigated how students 

responded to the option of completing multiple attempts in MyEconLab homework assignments. 

One proposed advantage of computer automated software is that students get instantaneous 

feedback on their mastery of the material and some software allows for them to make multiple 

attempts to apply the same type of problem (Parker & Loudon, 2012). There is a large literature 

suggesting that this type of formative assessment, where students receive feedback on their work 

throughout the learning process, can aid in student learning (Hattie & Timperley, 2007). 

Comparing two separate summer sessions, Rhodes and Sarbaum found evidence that when 

students are given multiple attempts at homework they guessed on the first attempt and tended to 

earn higher homework grades without increasing learning, as compared to the students only 



Global Journal of Business Pedagogy   Volume 4, Number 1, 2020 

 

28 

 

given one opportunity to answer questions. They noted that instructors need to be aware of 

students incentive to ógame the systemô when designing their courses. 

Caplan and Gilbert (2008) also studied student behavior, but instead focused on when 

students started Aplia assignments. In an intermediate microeconomics class, they find that 

students that started on the assignments earlier earned higher average scores on these 

assignments. Caplan and Gilbert controlled for student specific GPA and credits earned, and not 

only provided an early attempt at examining how students actually use the computer automated 

software but also showed how instructors can construct a database to study how students use this 

software. 

However, as previously stated, most research has used an experimental approach, where 

the performance of students using the software is compared to a control group where the 

software is not used. Increasingly, software allows instructors to observe very detailed student-

specific usage, and could provide insight into why the software may or may not increase student 

learning. For example, if students are not spending significant amounts of time engaging with the 

software, it would not be surprising if there are no measurable increases in student learning after 

adoption. Additionally, if students simply ógameô the assignments in their first attempts, the 

software may not lead to increased student learning and better performance on exams. It is also 

possible that software has heterogeneous effects on student performance; some students might 

benefit from the immediate feedback of the automated systems and the opportunity to work 

through multiple attempts, while other students may perform poorly if they discover that they 

can ógame the systemô with very littl e effort put into the assignments.  

 

BACKGROUND AND COURSE SETUP 

 

The course sections under study are eight principles of microeconomics sections 

delivered by one instructor over the course of a two-year period in spring and fall semesters at a 

regional comprehensive public university in East Texas. Each section consisted of between 49 

and 65 students, and met face-to-face either two or three times per-week for a total of 150 

minutes per-week. Students took three regular in-class exams, and a cumulative final exam at the 

end of a 15 week semester. These exams were standard multiple choice tests taken on paper and 

with closed notes. No substantial changes to the course structure were made over this two-year 

period. 

Students were required to purchase access to Mindtap, a supplementary online course 

tool developed by Cengage Learning.1 Mindtap contains access to an online textbook, 

supplemental practice problems and chapter reviews, videos, flashcards, and required homework 

assignments. The course was set up so that students could access all available materials from the 

online software at any time, but that only eleven homework assignments would count toward 

their course grades. Students were given direct links to these assignments, in their course 

management system. The required homework assignments were based upon the Aplia software, 

an automated online homework system first developed by the economist Paul Romer in 2000, 

 
1 In fact, all instructors in the department require purchase of Mindtap in both principles of microeconomics and 

macroeconomics courses. In addition, a common text is used, so all sections have the exact same textbook/software 

requirements. 
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and available for use starting in 2002 (Kennelly et al., 2011). Aplia was later purchased by 

Cengage Learning in 2007.2  

During the course of the term, students were assigned eleven graded assignments, with 

the top ten scores counting toward their final course grades. Overall, the graded homework 

assignments combined to be approximately 20 percent of the final course grade. The Aplia 

homework assignments were specifically tailored for the chosen textbook, and the assignments 

were designed so students worked through interactive microeconomics problems. A typical 

assignment required students to fil l in the blanks for terms, complete calculations on a 

microeconomic concept, and construct and/or manipulate graphs. Once satisfied with their 

responses, students could submit the problem and receive instantaneous feedback about their 

answers. This feedback not only showed the student which questions they got right and wrong, 

but provided a detailed explanation for each of the problems. Subsequently, students could 

choose to ótry another versionô of a slightly different problem on the same concept. In this way, 

the software allowed for a formative assessment for the student, and immediate feedback without 

the need of any interaction from the instructor. Students had a maximum of three attempts for 

each of the problems within each assignment. The studentsô grades were based on the highest 

score from the maximum of the three attempts of each problem. 

According to Cengage Learning, the Mindtap software tracked student activity using 

Google Analytics and other tools, although certain user-installed browser extensions can block 

this tracking (Cengage, 2019).3  Cengage notes that these browser extensions could possibly bias 

downward actual student usage, although it is unclear why a particular student would only 

sometimes use one of these browser extensions. Additionally, because Mindtap and Aplia were 

originally two separate software systems, they track user progress in the course in slightly 

different ways. Mindtap activity could be associated with students using a variety of learning 

tools, including the online textbook, chapter reviews, flashcards, etc., whereas time spent on 

Aplia assignments will only correspond to the time spent on the graded homework assignments.  

 

DATA DESCRIPTION  

 

In total, 459 students enrolled in these eight sections during this two-year period. In order 

to only track student behavior of students engaged throughout the entire semester, 46 students 

were removed from the sample because they either withdrew from the course or did not take the 

final exam. Additionally, one student was removed from the sample because no data was 

collected about login activity, likely because of the use of an ad-blocking browser extension. 

Summary statistics are available in Table 1 for the remaining 412 students in the sample. After 

receiving IRB exemption, student specific characteristic were merged with information about 

student software usage.  

In terms of student profile, the typical principles of microeconomics student is a full -time 

sophomore business major, with slightly more than 50 percent of the students being male. From 

Table 1 it is clear that there was substantial variation in how extensively students accessed the 

 
2 This purchase did lead to some confusion for students. Students completed Aplia assignments on the Mindtap 

platform, which was developed and sold to them by Cengage Learning. 

3 One student in the two-year period likely used one of these browser extensions, as Mindtap collected no 

information about her login behavior, even though she had recorded grades for each assignment.  
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Mindtap system. On average students spent approximately 21 hours in Mindtap during the term, 

and logged in a few times per week. However, some students spent substantially more time 

logged into the system, with one student recording 130 hours of time in Mindtap during the 15 

week term. It should be noted that approximately 10 percent of the students initially enrolled in 

the course either withdrew or stopped attending during the term, which has substantially affected 

some of the averages in Table 1. For example, the exam and assignment grade averages, number 

of logins, and minutes spent in Mindtap would all be lower if these excluded students were 

added to the sample. These students are excluded to give representation of time spent during an 

entire term of usage. 

 
Table 1   

DESCRIPTIVE STATISTICS FROM MINDTAP  

 Observations Mean Std. Dev. Median Min Max 

              

Minutes in Mindtap 412 1258.30 929.33 1047 49 7945 

Number of logins 412 35.09 17.24 32 6 144 

Aplia #1 grade 412 78.18 28.01 89.08 0 100 

Aplia #2 grade 412 86.38 24.76 95.17 0 100 

Aplia #3 grade 412 74.79 26.83 83.50 0 100 

Aplia #4 grade 412 86.66 27.65 98.05 0 100 

Aplia #5 grade 412 80.64 25.23 88.83 0 100 

Aplia #6 grade 412 79.43 29.19 91.67 0 100 

Aplia #7 grade 412 75.75 29.75 86.83 0 100 

Aplia #8 grade 412 68.33 30.14 79.67 0 100 

Aplia #9 grade 412 77.52 31.90 91.75 0 100 

Aplia #10 grade 412 77.70 31.91 91.02 0 100 

Aplia #11 grade 412 77.91 31.04 89.67 0 100 

Regular exams 412 72.86 13.37 73.54 36.67 100 

Final exam  412 71.40 13.97 72.37 27.63 97.37 

Cumulative GPA 412 2.90 0.66 2.90 0.43 4.00 

Credits in term 412 13.17 2.35 13.00 6 19 

Male (yes=1) 412 0.56    0 1 

Freshman (yes=1) 412 0.10    0 1 

Sophomore (yes=1) 412 0.58    0 1 

Junior (yes=1) 412 0.24    0 1 

Senior (yes=1) 412 0.08    0 1 

Business major (yes=1) 412 0.86   0 1 

 

Table 2 presents a correlation matrix for selected variables. For simplicity of 

presentation, homework assignments are averaged by student into one homework total variable. 
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Interestingly, scores on Aplia assignments were positively correlated with exam performance, 

but time spent in the Mindtap software as measured by mindtap minutes and number of logins 

were not strongly related to scores on exams. The strongest correlations were exam scores. 

Studentsô performance on regular exams were positively related to their scores on the cumulative 

final exam. Unsurprisingly a studentôs cumulative GPA was also highly correlated with exam 

performance.  

 

 
Table 2 

CORRELATION COEFFICIENTS OF SELECTED VARIABLES  

 

Mindtap 

minutes 
Logins 

Homework 

total 

Regular 

Exam 

Final 

Exam 

Cum. 

GPA 
Credits Male 

Aplia 

first*  

          
Mindtap 

minutes 1.00         

Logins 0.64 1.00        
Homework 

total 0.26 0.23 1.00       

Regular Exam -0.11 -0.05 0.44 1.00      

Final Exam -0.07 -0.05 0.44 0.81 1.00     

Cum. GPA 0.03 0.04 0.62 0.75 0.73 1.00    

Credits -0.04 0.02 0.11 0.16 0.15 0.18 1.00   

Male -0.19 -0.11 -0.13 -0.03 -0.04 -0.22 0.02 1.00  

Aplia first*  0.71 0.26 0.47 0.17 0.19 0.28 0.07 -0.19 1.00 

Aplia 

multiple*  0.56 0.25 0.38 -0.09 -0.02 0.07 0.00 -0.26 0.52 

*These correlations are only measured for the second of the two years, as described below. 

 

As previously mentioned, because Aplia and Mindtap were originally two separate 

software systems, they collect slightly different data on student usage. One shortcoming of using 

Mindtapôs tracking time and login information is that one cannot observe what tools students are 

using in the software. To add an additional complication, an unknown number of students either 

purchased a physical copy of the textbook or downloaded an offline version of the textbook to 

their phone or tablet using an application provided by Cengage. Some variation in Mindtap 

access time could be due to the different ways students accessed the textbook, because some 

students use Mindtap to access the text and other do not. However, the eleven Aplia homework 

assignments could only be completed online and the software collected very detailed information 

about student activity on these assignments. Unfortunately, only the second of the two years of 

data was available in Aplia, for a total of 210 students. Aplia tracked information about when 

students first accessed each graded homework assignment and how much time they spent on 

every single portion of each Aplia assignment.  

The last two rows of Table 2 provide correlations for the time spent on the first and 

subsequent (multiple) attempts on the homework assignments, and Table 3 provides some of the 

summary statistics for this second source of student access data. The total time in minutes spent 

on graded Aplia homework assignments is Aplia first plus Aplia multiple, while non-Aplia time 

is any remaining minutes spent in Mindtap not related to the graded Mindtap assignments, for 

this subset of 210 students. As with the Mindtap data, there is substantial variation by student. 
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On average, students spend more time on the first attempt than on the additional attempts 

allowed by the homework system. There is substantial variation, as one student spent no time at 

all on additional attempts, while others spent more time on these multiple attempts than other 

students spent on all available activities in the entire Mindtap system. From an instructorôs 

perspective, one concern with adopting a homework system with multiple attempts is that 

students might spend little time on the first attempt and only use this attempt to reveal the 

answers to the question. Students could then mimic the answer from the first attempt to 

maximize scores on the remaining two attempts, without actually engaging with the concept. At 

least in this sample, students spend more time on average on the first attempt, which suggests 

that most students are not ógaming the systemô in this way. 

Aplia also allows for instructors to track when students log in to each homework 

assignment. The various start variables correspond to number of days before the deadline at 

which students first accessed the graded homework assignment. On average, students tended to 

first open the graded homework assignments a few days before each was due. Some students 

waited until only minutes before the assignment was due to first open the assignment, and some 

students never opened assignments, as the number of observations for each assignment is less 

than 210, which is the number of students finishing the course during these two terms. It should 

be noted that a handful of students worked ahead substantially, with one student starting the last 

assignment more than two months before its due date. Al though not included in Table 3, exam 

scores, Aplia scores, and student characteristics are similar in this one-year sub-sample, as 

compared to the full two-year sample as described in Table 1. 

 

 
Table 3 

ADDITIONAL DESCRIPTIVE STATISTICS FROM APLIA  

 Observations Mean Median Std. Dev. Min Max 

Aplia first 210 396.89 361.97 197.81 44.37175 1294.82 

Aplia multiple 210 142.95 121.36 100.45 0 637.16 

Non-Aplia time 210 654.90 500.22 587.81 54.82 4741.70 

Start average  210 2.33 1.88 2.40 0.05 28.96 

Start Aplia 1 195 2.71 1.52 2.71 0.00 12.05 

Start Aplia 2 198 2.18 1.35 2.24 0.03 11.25 

Start Aplia 3 190 2.25 1.36 2.09 0.01 11.29 

Start Aplia 4 196 3.49 2.15 3.63 0.02 22.31 

Start Aplia 5 193 1.68 1.11 2.09 0.02 15.15 

Start Aplia 6 188 1.87 1.10 2.65 0.00 22.30 

Start Aplia 7 185 1.89 1.04 3.14 0.01 24.01 

Start Aplia 8 197 2.16 1.39 4.20 0.01 51.27 

Start Aplia 9 184 2.87 1.14 4.50 0.01 43.01 

Start Aplia 10 181 2.09 1.05 3.87 0.00 34.41 

Start Aplia 11 187 3.40 2.04 6.61 0.02 78.08 
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DETERMINANTS OF STUDENT SOFTWARE USAGE 

 

As previously mentioned, there is substantial variation in how students in the sample used 

the software. To investigate what factors are related to student time spent using the software, 

several linear regressions were estimated, with the dependent variables being various measures 

of software usage. Because there are a handful of students with substantially above average time 

spent using the software, the dependent variables are transformed using the natural log function 

to reduce the impact of these outliers. Table 4 presents the results of these regressions, for both 

the full two-year sample and the subset of data where more detailed Aplia usage was available. 

Columns 1 and 2 display the results of models of Mindtap access as a function of student specific 

characteristics. The only statistically significant coefficient from these first models is gender; as 

compared to female students, males logged on to Mindtap less frequently and for less total time 

during the semester. Again, estimating time spent on the Mindtap system is made more difficult 

because of it is unknown if some students accessed the textbook outside of the software.  

 

 
Table 4 

REGRESSION RESULTS FOR SOFTWARE USAGE 

 (1) (2) (3) (4) (5) 

Variables ln(Mindtap 

minutes) 

ln(Logins) ln(Aplia first) ln(Aplia multiple) ln(Average Start) 

      

Cum. GPA 
0.0833 0.0594 0.241*** 0.206** 0.434*** 

(0.0620) (0.0444) (0.0670) (0.103) (0.0920) 

Credits 
-0.0140 0.00523 0.0141 0.0126 0.0184 

(0.0140) (0.0107) (0.0153) (0.0218) (0.0220) 

Male (yes=1) 
-0.233*** -0.0771* -0.159** -0.419*** -0.168 

(0.0686) (0.0465) (0.0690) (0.106) (0.114) 

Freshman 

(yes=1) 

0.112 0.0441 -0.0425 -0.220 -0.0846 

(0.106) (0.0785) (0.103) (0.189) (0.144) 

Junior (yes=1) 
-0.0128 0.0546 0.0862 0.0889 0.0771 

(0.0825) (0.0553) (0.0864) (0.143) (0.132) 

Senior (yes=1) 
0.0680 -0.0588 -0.0154 -0.0901 0.0455 

(0.141) (0.0837) (0.175) (0.197) (0.219) 

Business (yes=1) 
0.0389 -0.0087 0.0319 0.0460 0.2630* 

(0.0956) (0.0604) (0.0980) (0.158) (0.159) 

Constant 
6.951*** 3.250*** 5.029*** 4.162*** -1.100*** 

(0.248) (0.190) (0.289) (0.415) (0.393) 

      

Observations 412 412 210 209À  210 

R-squared 0.048 0.023 0.136 0.117 0.159 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

À One student did not make any attempts beyond the first. 

 

Columns 3-5 display the results of estimated linear regressions related to Aplia 

homework access. The dependent variable of interest are respectively the natural log of total 

minutes spent on the first attempt on all homework assignments in Aplia, minutes spent on 

additional homework attempts, and average time before the deadline when the student started the 

homework. Using R-squared as a guide, these models explain more of the variation in student 
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access to only the Aplia homework than the models estimating Mindtap access. Additionally, for 

this sample, a studentôs cumulative GPA is estimated to be related to Aplia homework access. 

With at least 95 percent confidence, it is estimated that students with higher GPAs spent more 

time on their homework attempts and started the assignments earlier, on average. As with 

Mindtap access, female students are estimated to have spent more time on the online homework, 

on average. In no models is there evidence that class status, number of credits taken during the 

term, or whether the student was a business major was related to software usage, at normal levels 

of statistical significance. 

 

RELATIONSHIP OF SOFTWARE USA GE TO EXAM GRADES  

 

 One final area of investigation is the link between exam performance and software usage. 

Table 5 contains the results of linear regressions with the dependent variable measuring 

percentage score on a comprehensive final exam. Models in columns 1 and 3 estimate final exam 

scores based upon student characteristics, but without independent variables related to software 

usage. Column 1 represents the full two-year sample, while column 3 only includes the subset of 

students with available information on Aplia usage. Unsurprisingly, students with higher 

cumulative GPAs are estimated to have higher average scores on the final exam. There is also 

some evidence that, all else equal, freshman score slightly lower than sophomores, which is the 

classif ication dummy variable that was dropped for comparison. Males are estimated to have 

higher final exam scores in the model, but careful interpretation must be used to interpret this 

finding. In fact, females have higher exam scores overall in the sample, on average. However, 

they also have higher cumulative GPAs, which is strongly related to exam scores. Once 

correcting for GPA and other characteristics, a male student with the same GPA and other 

characteristics would be estimated to have a slightly higher final exam score. 

 Columns 2, 4, and 5 display estimates for models that include various measures of 

student software usage. homework total is a studentôs online homework average, and the other 

additional variables are the previously described software access variables. None of these 

variable coefficients are statistically different than zero, with the exception of the number of 

logins to Mindtap. Somewhat counterintuitively, an increase in logins is estimated to be 

negatively correlated to a lower final exam score, on average, although the addition of software 

usage variables add very little explanation of variation in final exam scores. There is a substantial 

literature in educational psychology that suggests that spaced learning, or small amounts of 

regular time spent learning, contributes to more learning that a few long study sessions (Kang, 

2016). Unfortunately, Mindtap does not report whether the logins are spaced out, or whether 

multiple logins are occurring over short durations of time. It is possible that many of these logins 

are occurring right before an exam. 

Recall from Table 2, there was some positive correlation between homework total and 

exam scores. However, once one controls for GPA, there is no estimated relationship between 

Aplia homework scores and final exam grades. One interpretation of this finding is that high 

GPA students exert more effort on their homework, this effort helps them to learn the material, 

and they therefore do better on exams. However, it is difficult to disentangle the direction of 

causality. A high GPA student may simply find the homework easier to do and it does not help to 

increase understanding of the topic. An additional interpretation of the results is that once one 

knows a studentôs GPA, the time spent on homework is redundant in explaining her performance 

on exams.  
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Table 5 

REGRESSION RESULTS FOR FINAL EXAM GRADES  

 (1) (2) (3) (4) (5) 

VARIABLES Final exam Final exam Final exam Final exam Final exam 

      

Homework total  -0.0121  -0.0766 -0.0772 

 (0.0441)  (0.0755) (0.0769) 

ln(Mindtap minutes)  0.0609    

 (0.800)    

ln(Mindtap logins)  -2.635**    

 (1.109)    

ln(Aplia first)    0.693 0.704 

   (1.822) (1.844) 

ln(Aplia multiple) 
   0.398 0.398 

   (1.285) (1.288) 

ln(Average Start)     0.0265 

    (0.191) 

Cum. GPA 
15.96*** 16.31*** 16.92*** 18.16*** 18.15*** 

(0.873) (0.957) (1.236) (1.182) (1.182) 

Credits 
0.0772 0.0926 -0.166 -0.151 -0.152 

(0.175) (0.179) (0.239) (0.243) (0.245) 

Male (yes=1) 
3.570*** 3.386*** 3.557*** 3.605*** 3.625***  

(0.890) (0.922) (1.192) (1.343) (1.388) 

Freshman (yes=1) 
-3.211** -3.149* -4.512*** -4.761*** -4.746*** 

(1.623) (1.630) (1.603) (1.658) (1.659) 

Junior (yes=1) 
-0.292 -0.143 -0.994 -0.936 -0.933 

(1.128) (1.137) (1.626) (1.563) (1.571) 

Senior (yes=1) 
0.0292 -0.175 1.448 0.904 0.902 

(1.956) (1.865) (2.812) (2.812) (2.823) 

Business (yes=1) 
0.519 0.506 -1.953 -2.136 -2.148 

(1.259) (1.249) 
(1.752) 

(1.753) (1.763) 

Constant 
22.07*** 30.56*** 26.24*** 22.57** 22.55** 

(3.425) (6.197) (4.791) (8.988) (9.038) 
 

  

 

  

Observations 412 412 210 209À 209À 

R-squared 0.560 0.568 0.600 0.613 0.613 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

À One student did not make any attempts beyond the first. 
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CONCLUSION 

 

This paper has shown how instructors can track studentsô automated software usage, and 

has also linked this usage to student characteristics and performance on exams for a sample of 

students in a principles of microeconomics course. In this sample, substantial variation exists in 

the amount of time students spent engaging with the software. Although final exam grades do not 

appear to be related to software usage once other factors are controlled for in this sample, there 

are clear and systematic differences in student usage of the software. Specifically, female 

students spend more time on the assignments, and there is a positive relationship between GPA 

and both time spent on homework and how early students begin assignments, on average. 

Unfortunately, the sample size of this study is too small to further narrow the detailed student 

access behavior at a more disaggregated level. 

This study falls into the broad area of ólearning analyticsô, a concepts defined as ñthe 

measurement, collection, analysis, and reporting of data about learners and their contexts for 

purposes of understanding and optimizing learning and the environment in which it occursò 

(Leitner, Khalil, & Ebner, 2017). There are several potential avenues for using data from 

automated homework systems to make changes in the learning environment to improve student 

learning. Ideally, instructors may be able to identify students that are not sufficiently engaged in 

the course material. Currently, Cengage provides total time and number of logins to Mindtap as 

the key element of measurement of student engagement for instructors. Unfortunately, because 

of the offline mechanisms available for students to access the textbook, these measures may not 

be the most accurate in determining actual student engagement. Metrics from Aplia, such as the 

time spent on various homework attempts, have not been made easy for instructors to access. 

However, these metrics may be more useful in understanding student engagement. In the future, 

software creators may wish to consider making detailed student access data more easily viewable 

for instructors. 

Additionally, future work could link specific assignments to specific concepts on exams, 

to isolate which assignments are most linked to important content areas of the course. As 

publishing companies continue to collect óbig dataô on student behavior, it may be possible to 

more carefully study the link between homework system usage and student learning over large 

samples of students. The literature on the efficacy of these types of software has been mixed. 

However, by examining detailed student usage of the software, instructors can now study how 

students use the software in very fine-grained detail. Understanding student behavior at this 

detail may be the key to determining whether software improves student learning. If students are 

spending very little time engaged with the software it would be unsurprising if there was no 

associated increase in student learning. Perhaps there is heterogeneity in effectiveness of 

assignments, and only some of the assignments are related to improvement in student learning. 

There may even be heterogeneity in effectiveness of software among students. Additionally, 

some systems may be ógamedô by students looking to maximize grades with minimum effort. 

Resolving these issues may be the key to determining whether the software is effective. 

As previously mentioned, there is some evidence that providing students feedback on 

their progress during a course can promote student learning (Hattie & Timperley, 2007). This 

type of continuous feedback has traditionally been very costly, in terms of instructor time. As an 

increasing number of courses use some sort of supplementary computer assisted software to 

provide students instantaneous input on their work. Engagement information can be provided 

directly to students either by the software or instructor. Students may be unaware of the amount 
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of time that they need to spend on homework and placing their usage in context may be helpful. 

Additionally, the software could be more fully personalized for each student, and could be 

designed to provide different assessments for each student, depending upon the specific needs of 

that individual student. 
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REGAIN RELEVANCE IN A COST MANAGEMENT 

ACCOUNTING COURSE WITH SAP  
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ABSTRACT 

 

The objective of this paper is to describe the integration of SAP (Systems Application and 

Process), the leading ERP (enterprise system) software, in a cost management accounting 

course. SAP makes a useful vehicle for introducing cost management accounting students to 

integrated accounting system structure because it is based on 'best practice' in cost management 

system design. Thus, the conceptual framework underlying the financial modules of SAP 

provides a universal introduction to the use of accounting system structure to access, develop, 

and distribute information for decision support and performance evaluation for the 

organization's strategic management team.  

 

INTRODUCTION  

 

Evidence in the literature suggests that a gap exists between needed information 

technology (IT) skills and business education (Chandra et al 2006; Hayen et al. 2000). In 

particular, the increasingly widespread use of Enterprise software (ERP) in organizations has 

prompted educators to realize the need to introduce ERP software in the business curriculum 

(Gupta and Marshall 2010; Cannon et al. 2004). The objective of this paper is to describe the 

integration of SAP (Systems Application and Process), the leading ERP system, in a cost 

management accounting course.  

It's important to note that the information technology (IT) learning objectives for cost 

management accounting students differs from the objectives for IT students. While the latter 

needs to understand the underlying configuration complexity of the system, a cost management 

student's important skills arise from a system 'user' perspective. Courses for IT students include 

technical skills such as the underlying configuration of an organization, or even creating an 

organization from scratch. But few cost management accountants will encounter a need for these 

skills. To be a power user, cost management accountants require an understanding of the system 

structure in the organization as it exists and an understanding of the conceptual framework on 

which the system is built. Cost management accountants need a clear understanding of how to 

create relevant master data, such as cost/profit centers and cost elements (accounts), and to 

access and distribute decision support and performance evaluation information to managers.  

Little support for system understanding is provided in mainstream cost management 

textbooks. Evidence in the literature suggests that our textbooks continue to portray cost 

management accounting systems as they existed decades ago (see, for example, Chandra et al 

2006). Informal surveys in my cost management classes suggests that many students view the 

topical coverage in mainstream cost management textbooks as a series of disjointed and 
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haphazard topics. Gupta and Marshall (2010), for example, find that current accounting 

textbooks focus on low-order skills and fail to address higher-order cognitive skills needed in 

today's practicing accountants, among which is the use of technology. Moreover, Fisher (2006) 

notes that significant changes have been made in management accounting practice but 

management accounting texts continue to present 'transaction-based' accounting systems rather 

than the holistic structure found in today's ERP systems which are designed to monitor an 

integrated organizational value chain (Johnson et al. 2004). David et al (2003) note that the 

conservative nature of publishers and the cost of integrating new material in texts inhibits 

wholesale changes in textbooks. Beyond the weaknesses in textbooks, cost management course 

structure seems similarly lacking. Cable et al (2009) argue that management accounting curricula 

fail to provide the IT skills needed to students to meet managers' needs for decision support. 

Ahadiat (2008) similarly proposes that revisions in curricula is need to better prepare accounting 

graduates for practice.  

Overall, it is difficult for students to weave together a cohesive view of system structure, 

as present in ERP systems, based on our mainstream cost management textbooks and course 

content (Corbitt and Mensching 2000). Students continue to have difficulty applying the 

concepts they learn in a cost management course to the sophisticated systems they encounter 

after graduation unless cost management courses take up the challenge to introduce ERP to 

students. In my experience, former students with a good textbook understanding of cost 

management concepts find themselves baffled when they access the complex systems they find 

in their workplace (David et al. 2003). Unfortunately, as argued by Tatikonda (2004) current 

accounting education has become a roadblock to preparing management accountants for the 

workplace.  

The SAP system provides an effective vehicle to introduce cost management accounting 

students to integrated accounting system structure because it is based on 'best practice' in cost 

management system design. Thus, the conceptual framework underlying the financial modules of 

SAP provides a universal introduction to the use of accounting system structure to access, 

develop, and distribute information for decision support and performance evaluation to the 

organization's strategic management team. System structure in SAP is not unique. Rather, it is 

representative of ERP system structure in general. Once students understand system structure in 

SAP, they can readily adapt to other ERP systems by simply learning the unique terminology in 

that system.  

Classroom explanations of system design are inadequate to provide an understanding of 

the conceptual framework underlying an ERP system (Fedorowicz et al. 2004). Hands on 

experience with the system is needed to provide problem oriented learning (Winkleman and 

Leyh 2010). By activating classroom knowledge as students work on configuration problems on 

the SAP system, students acquire long term understanding of cost management concepts and 

system structure. Follow-ups with individual students after graduation and employer feedback 

indicate that students are better able to apply their conceptual body of cost accounting knowledge 

as a consequence of their exposure to óbig systemô accounting on SAP.  
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BASICS OF COST MANAGEMENT COURSE DESIGN WITH SAP 

 

The development of my cost management SAP exercises began with site visits to several 

local SAP user companies to discuss needed skills for new hires in cost management accounting 

roles. From these discussions, I developed a series of handouts, exercises, projects, and 

assessments, as described below.  

In developing the course, my goal was to integrate cost management accounting concepts 

with hands-on business scenarios on the SAP system. Thus, concepts taught on the blackboard 

were concurrently illustrated and reinforced in SAP exercises (see, for example, McCombs and 

Sharifi, 2003). However, there is a pedagogical balance needed to ensure that CPA topics are 

effectively taught along side the higher-order understanding needed for the SAP system. Since 

much of the CPA exam is a textbook-based exam, many of the mechanical calculations found in 

textbooks will be needed by students for the CPA exam.  

The sap system ships with a sample multinational organization called the IDES 

Company. It is designed for corporate training so it has been criticized for academic instruction 

(Johnson et al. 2004), but I have found the IDES company to be adequate to illustrate the 

fundamental organizational structure in a multi national company. It avoids the need to configure 

an entire organization from scratch by providing the structure for students to configure needed 

master data, such as cost centers, profit centers, cost elements (accounts), and other cost objects. 

Such master data creation is a routine task for cost management accountants and useful for 

system understanding.  

 

LESSONS LEARNED 

 

Instructor Support  

 

While SAP itself provides extensive education classes for system users, direct education 

from SAP for many faculty is unlikely to be a viable option. The courses are quite expensive and 

require on-site attendance for several days. Moreover, the classes are intended to support 

business staff in specific business roles. These roles do not fit well into a course sequence for a 

cost management class. Substantial customization would be needed to adapt the content for the 

accounting classroom.  

Support is also available from the SAP University Alliance (UA). The Alliance, begun in 

2001, provides a range of support options on their web site. Even plug and play modules for 

various disciplines are available. Summer and Winter-break workshops sponsored by the UA are 

offered at several locations across the US and Canada. The workshops are typically several days 

in length (Becerra-Fernandez et al 2000).  

A local SAP installation is not necessary to use the system (or even supported by SAP). 

University Competency Centers have been established across the US by the UA and provide 

reliable on-line access to the system.  
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Student Reactions 

 

Students often resist the rather unyielding structure of a complex system like SAP. My 

experience, and evidence in the literature, suggests that accounting students are not used to 

technology (Chandra et al 2006). Cable et al (2009), for example notes that most accounting 

instruction is based on spreadsheets and paper and pencil exercises. Students in my cost 

management classes have had little experience with the methodical and careful procedures 

needed to master complex systems like SAP. In fact, many students have mentioned to me that 

learning the systematic discipline needed to be successful on a complex system, like SAP, is a 

valuable new skill that they haven't needed in prior education experiences.  

Students also have difficulty linking textbook concepts to the practical environment in 

SAP. For example, since SAP reports don't present data in textbook format, applying even well 

understood tools like cost-volume-profit or tactical decision making to the SAP environment 

require students to apply critical thinking skills to interpret, analyze, and evaluate information. 

Pushing students to take advantage of learning opportunities without causing excessive 

frustration can sometimes be a difficult balance. I have often heard the frustrated comment, "can 

you just tell me what to do?" 

Supervised time in the PC lab is needed to reduce the frustration that occurs when 

students lose their way in exercises. Given system complexity, students can occasionally find 

themselves with errors that the instructor may not have encountered before. This can be an 

additional challenge.  

Integrating the SAP system with the content in cost management texts can be a challenge 

given the failure of textbooks to describe realistic cost management system structures. Such 

ambiguity can lead to student uncertainty and even resentment. I have found (very) brief 

handouts linking textbook content with each SAP exercise to be a useful supplement as students 

work on the system. I have also been able to motivate students to appreciate the need for system 

understanding using guest speakers. I find the business community to be happy to speak to 

students about the need to understand the systems they'll be seeing on the job.  

 

Have Realistic Expectations 

 

Faculty considering moving to SAP in a cost management course should be prepared for 

a substantial time investment. Both in preparing exercises and support material and in time 

required for student support when the class begins. Explicit step-by-step directions are needed 

because the SAP interface, like typical ERP systems, is not intuitive. Students need careful 

instruction to become accustomed to the command structure and to system navigation.  

A common students frustration occurs when they go astray on an exercise and find that it 

is not possible to simply delete everything and start over. It's not unusual to receive an email 

from students saying, "I made a mistake, how do I delete what I did so I can start again?" Of 

course, that's typically not possible since the system has audit checks that prevent simply wiping 

out transactions and master data. Errors must be corrected, not deleted. This is often a revelation 

for students but still a source of acute frustration. Leading students to finding a workaround for 
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there mistakes requires one on one support. I have had success organizing a useful support 

structure by requiring a rotating group of 2-3 students to complete each exercise early. This 

group then prepares a brief (10-15 minute) classroom presentation highlighting potential pitfalls 

for the exercise. This group is then tasked with being available as a resource to the rest of the 

class on student discussion forums.  

 

Assessment and Evaluation 

 

Student assessments should be carefully designed before course implementation. 

Assessments should be focused on performance along two dimensions, conceptual understanding 

of system design and technical configuration effort. The intent is to make students power users of 

the system. 

Several assessment opportunities are available.  Sequential assessments and deadlines are 

needed to encourage students to avoid procrastinating till the last minute. As argued by David et 

al (2003), students often lack the discipline to be responsible for self-directed learning so each 

assignment needs to accompanied by serial assessments to help direct and monitor student 

progress.  

I have found success with three interrelated assessments. First, a series of open-ended 

questions distributed with each exercise prior to class provide a framework for class discussion 

for each exercise. Much like the discussion of an instructional case, student contributions to the 

class based on these questions provides a basis for assessment and ensures student engagement in 

learning. Second, I provide a series of (randomized) on-line quizzes with objective questions 

administered through a course management system (D2L). Students are able to complete quizzes 

on their schedule, but deadlines are set to ensure timely progress through the SAP exercises. 

Finally, student progress can be directly assessed on the SAP system based on success in 

completing each exercise. 

 

THE LEARNING STRATEGY: STUDENT ENGAGEMENT AND INTERACTION  

THROUGH EXERCISES AND PROJECTS ON THE SAP SYSTEM 

 

Accounting in SAP is provided in several modules, the two most relevant are SAP-FI and 

SAP-CO. The former primarily provides access to financial accounting (GAAP) reporting 

functions. The SAP-CO module is the responsibility accounting system for internal reporting and 

is the primary focus for a cost management course. Within SAP-CO resides functionality for cost 

centers (SAP-CC), profit centers (EC-PCA), and product cost (SAP-PC). Assignment strategy is 

summarized in Table 1 and described in detail below. Sample discussion questions for each part 

are listed in Table 1.  
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Table 1 

Summary of SAP Assignments 

1. Introduce the Controlling Module (SAP-CO) 

Access existing SAP-CO reports to review the configuration for various master data, such cost centers, profit centers, accounts 

(cost elements), and cost drivers (activity types). Sample discussion questions: 

1. Describe the organizational structure in SAP-CO. 

2. Describe the two-stage responsibility accounting system. How does it differ for service and manufacturing companies? 

3. How are cost driver (activity type) rates calculated and how are cost drivers used to assign cost to cost objects? 

4. How are profit centers used in SAP-CO? Draw a diagram of cost flows.  

Part 2. Configuration and Planning in the Controlling Module (SAP-CO) 

A. Create master data in SAP-CO. Include service/support departments, line departments, profit centers, cost center groups, 

cost drivers (called activity types, ATs), cost elements (accounts) 

B. Proceed with planning of cost center outputs, directly-traced inputs (cost), centrally planned items, such as personnel 

benefits, and resources used by line cost centers from service/support cost centers.  

Sample discussion questions: 

1. Explain how activity types (cost drivers) are used and how cost elements (accounts) are linked to activity types. 

2. Define and describe the following terms and concepts: cost center group, cost center hierarchy, business area, profit 

center group, cost element category. 

3. Explain the planning sequence in SAP.  

4. Review the cost center reports and the planning steps to explain the calculations underlying each line item in the cost 

center reports.  

Part 3. Posting Transactions. 

Post actual transactions and carry out actual cost assignments, including actual external expenditures (directly-traced cost) and 

actual resources used by line cost centers from service/support cost centers. Sample discussion questions: 

1. How is the over- under-applied amounts in each of the cost center reports calculated? Explain both the debit and credit 

amounts. 

2. Explain the calculations for the cost assigned to user cost centers when they use resources from other cost centers. Be 

sure you understand the line items in both the sender cost center and the user cost center.  

3. Explain how cost centers and profit centers are linked in the system. 

Part 4. Output Cost in the Product Cost Module with Two-Stage and Activity-Based Costing 

Review of configuration for an existing product cost estimate and an existing production order. Then configure a cost estimate 

based on the students' own cost centers. Finally, adjust product cost estimate by including cost from ABC pools. Sample 

discussion questions: 

1. Review the responsibility accounting report for your production cost center. Identify the cost driver used to apply cost 

to production orders and calculate the cost driver rate. 

2. Explain the journal entry made by the system for the cost assigned to the production order from your production cost 

center. 

3. Explain how adding cost from ABC cost pools can improve the product cost estimate. 

4. Explain the components of a product cost estimate. How are the three cost components, direct material, direct labor, 

and production overhead represented in the SAP cost estimate? 

 

 

 

Part 1. Introduce the Controlling Module (SAP-CO) 

 

As mentioned above, students have difficulty connecting textbook concepts to system 

processes and students often fail to see the holistic system structure found in ERP systems. Thus, 

the first part is a review of reporting in SAP-CO within the existing structure of the IDES multi-

national company. The objective is to allow students to connect classroom understanding with 

the system reporting they see in the system. For this part, no configuration is required by 

students. They are simply required to access existing SAP-CO reports in IDES to review the 

configuration for cost centers, profit centers, accounts (cost elements), and cost drivers (activity 
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types). As they proceed, the links between the SAP reporting structure and classroom concepts 

become apparent to students. I ask them to review the reports and apply familiar cost 

management concepts, such as cost-volume-profit, cost behavior, and tactical decision making. 

An important component in part 1 is to review 'drilldown' functionality to view underlying 

transaction details for line items and to access customized reports for cost centers and profit 

centers.  

I have found that with classroom examples derived from the SAP system, students begin 

to get a holistic view of the cost flows in a responsibility accounting system as they progress 

through this exercise. SAP-CO is a prototypical two stage responsibility accounting system. The 

total cost of any cost center includes directly-traced cost plus the cost of resources assigned from 

other cost centers. A cost driver must be configured for every cost center to complete the cost 

assignments from 'sender' to 'user' of internal resources. Every cost center has at least one cost 

driver. The cost driver is the value-added ('work done') by the cost center and the cost driver 

'causes' cost to be incurred in the cost center. Thus, transactions for directly traced cost appear as 

line items in SAP responsible cost center reports along with line items arising from the (stage 1) 

cost assignment of internal resources acquired from 'sender' cost centers. Finally, in stage 2, the 

cost from line cost centers is assigned to products and services sold to customers based on the 

line department's cost driver. The stage 2 cost assignment is the manufacturing overhead account 

shown in textbooks for production settings, although the cost assignment from line departments 

to output (products and services sold to customers) must occur in service companies as well as 

manufacturers.  

 

Part 2. Configuration and Planning in the Controlling Module (SAP-CO) 

 

After students have been introduced to SAP system structure in part 1 using the existing 

configuration in the IDES Company, students are ready to begin creating master data and to 

proceed with the planning function. The first step is to create needed master data. I have found 

that a successful approach is to ask students to create and configure 4 cost centers and 2 profit 

centers. Two of the cost centers are service/support departments and the other two are line 

departments. The profit centers are linked to the two line departments so the cost centers can be 

linked to revenue from the sales system for measurement of income and return on investment. 

Other needed master data is cost center groups, cost drivers (called activity types, ATs) for each 

cost center, and relevant cost elements (accounts) for input and output transactions (cost 

assignments). So the students don't over-write each other's master data, each student can be 

assigned a student number to append to master data names.  

Once master data is created, students can proceed with planning. Cost center outputs, 

which are the cost drivers (ATs) of each cost center, are planned, along with directly-traced 

inputs (cost). It is useful to also have students plan centrally planned items, such as personnel 

benefits. The next planning requirement is to plan resources (cost drivers) used by line cost 

centers from service/support cost centers so the system can calculate cost driver rates and 

proceed with plan (stage 1) cost assignments.  
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Part 3. Posting Transactions. 

 

After completing the configuration and planning in part 2, students are ready to post 

actual transactions and carry out actual cost assignments. Students begin by posting actual 

external expenditures (directly-traced cost) to their 4 cost centers. At this point, most students 

first realize that all external expenditures (transactions) do not go directly to (GAAP) financial 

statements but must be first assigned to a responsibility area and then aggregated for financial 

statements. Next, students can enter actual resources (cost drivers) used by line cost centers from 

service/support cost centers so the system can complete actual, period-end, cost assignments 

based on plan rates from part 2.  

 

Part 4. Output Cost in the Product Cost Module with Two-Stage and Activity -Based 

Costing 

 

The final part allows students to understand how cost is assigned to output. Students 

begin with a review of configuration for an existing product cost estimate and an existing 

production order already configured in the IDES company. At this point, it is useful to ask 

students to use the product cost estimate to review some of the decision support tools from 

earlier text book study. Potential problems include, for example, target profit estimates, 

incremental cost calculations, and various transfer pricing decisions. This results in a thorough 

understanding of the components of a product cost estimate.  

The next step is to configure a cost estimate based on the students' own cost centers. This 

is a traditional two stage cost estimate. In stage 1, the cost from the students' service/support 

departments is assigned to line departments and in stage 2, cost from students' line departments 

is assigned to their product cost estimate (along with directly-traced direct material cost). Finally, 

this product cost estimate can be adjusted by including cost from ABC pools. ABC pools are 

created and the product cost is adjusted to better reflect resource use and improve product cost 

estimates.  

 

CONCLUSION 

 

Integrating SAP into a cost management accounting course, offers several useful learning 

outcomes. First, it provides the opportunity to introduce students to the 'abstract language' of 

business systems. In addition, the use of problem based learning with up to date business tools 

improves long-term retention of cost management concepts and is invaluable for student learning 

(Davis and Comeau 2004; Moody 2003). Finally, integration of SAP into the cost management 

accounting course provides the following additional benefits. 

Á Provides an opportunity to study and understand state-of-the-art integrated, cross-

functional, business process modeling with advanced technology.  

Á Allows classroom instruction to be supplemented and reinforced with hands-on exercises 

using sophisticated software.  

Á Provides an opportunity to work within a multi-national enterprise seamlessly integrating 

reporting and controlling.  
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Á Increases marketability for our graduates. Employers value the increased understanding 

of business processes developed through work on the SAP system. 

 

REFERENCES 

 
Ahadiat, N. (2008). In Search of Practiced-Based Topics for Management Accounting Education. Management 

Accounting Quarterly. Summer, 42.  

Becerra-Fernandez, I, K.E., Murphy, & Simon, S.J. (2000). Integrating ERP in the Business School Curriculum. 

Communications of the ACM. 43(4), 39-41. 

Cable, R.J., Healy, P., & Mathew, E. (2009). Teaching Future Management Accountants. Management Accounting 

Quarterly, 10(4), 44-50. 

Cannon, D.M., Klein, H.A., Koste, L.L., & Magal. S.R. (2004). Curriculum Integration Using Enterprise Resource 

Planning: An Integrative Case Approach. Journal of Education for Business, 80(2), 93-101. 

Chandra, A., Cheh, J.J., & Kim, I. (2006). Do We Teach Enough IT Skills in Management Accounting Courses. 

Management Accounting Quarterly, 8(1), 49-54. 

Corbitt, G. & Mensching, J. (2000). Integrating SAP R/3 Into a college of Business Curriculum: Lessons Learned. 

Information Technology and Management, 1(4), 247-258. 

David, J.S., Maccracken, H., & Reckers, P.M.J. (2003). Integrating Technology and Business Process Analysis into 

Introductory Accounting Courses. Issues in Accounting Education, 18(4), 417-425. 

Davis, C.H., & Comeau, J. (2004). Enterprise Integration in Business Education: Design and Outcomes of a 

Capstone ERP-Based Undergraduate e-Business Management Course. Journal of Information Systems 

Education, 15(3), 287-299. 

Fedorowicz, J., Gelinas, U.J., Usoff,  C., & Hachey, G. (2004). Twelve Tips for Successful Integrating Enterprise 

Systems Across the Curriculum. Journal of Information Systems Education, 15(3), 235-244. 

Fisher, M.J. (2016). Relevance Regained? An Examination of the Contents of Introduction to Management 

Accounting. Academy of Business Research Journal, 2, 32-43. 

Gupta, S., & Marshall, L.L. (2010). Congruence Between Entry-Level Accountants' Required Competencies and 

Accounting Textbooks. Academy of Educational Leadership Journal, 14(1), 1-12. 

Hayen. R.L., Holmes, M.C., & Cappel, J.J. (2000). A Framework for SAP R/3 Enterprise Software Instruction. The 

Journal of Computer Information Systems, 40(2), 79-85. 

Johnson, T., Lorents,  A.C., Morgan, J., & Ozmun, J. (2004). A Customized ERP/SAP Model for Business 

Curriculum Integration. Journal of Information Systems Education, 15(3), 245-253. 

McCombs, G.B., & Sharifi, M. (2003). Design and Implementation of an ERP Oracle Financials Course. The 

Journal of Computer Information Systems. 43(2). 71-75. 

Moody, J. 2004. Making Databases Relevant in the Accounting Information Systems Course: Exercises for the 

Classroom. Informing Science, 6, 1221-1225. 

Tatikonda, L.U. (2004). Naked Truths about Accounting Curricula. Management Accounting Quarterly, summer. 

62. 

Winkleman, A., &  Leyh, C. (2010). Teaching ERP Systems: A Multi-Perspective View on the ERP System Market. 

Journal of Information Systems Education, 21(2), 233-240. 

 

 

 



Global Journal of Business Pedagogy   Volume 4, Number 1, 2020 

 

47 

 

USING PIVOTTABLES IN MANUFACTU RING TO 

EVALUATE INVENTORY COUNT ACCURACY : AN 

INFORMATION SYSTEMS BUSINESS CASE ANALYSIS 

STUDY 
 

Penelope Lyman, University of North Georgia 

 

CASE DESCRIPTION 

 

PivotTables can be used in manufacturing to summarize large quantities of data without 

extensive formula development. The primary purpose of this case study is to provide students 

with an opportunity to use spreadsheet-based PivotTables to analyze the count accuracy of a 

single factoryôs monthly physical inventory. To conduct this investigation, students apply 

concepts from their undergraduate accounting courses and learn how to improve their use of 

spreadsheet software. The case has a difficulty level appropriate for junior- or senior-level 

undergraduates taking an AIS (Accounting Information Systems) or Auditing course. The case 

should require approximately half an hour of class time to generate the PivotTables and an hour 

of student time outside of class to analyze the results. 

 

CASE SYNOPSIS 

 

The purpose of this assignment is to determine whether the materials manager of MôZadi, 

Inc., a Japanese-owned American parts manufacturer, can rely on the accuracy of the count 

following a monthly physical inventory. After reading a brief description of the company, 

students receive a spreadsheet file containing pre- and post-inventory counts (thousands of 

records) for April at MôZadiôs Ohio factory. Acting as the materials manager, students create 

spreadsheet-based PivotTables to summarize the inventory data for analysis. Without having to 

build complex formulas, students can use the PivotTables to identify problem areas in the 

inventory count that require investigation. Their analyses should include inventory accuracy for 

(a) total inventory, (b) inventory types (e.g., raw materials, WIP, and finished goods), (c) 

inventory production areas (e.g., production line, receiving, and shipping), (d) individual 

inventory items, and (e) service inventory. Students also develop PivotTable-supported 

evaluations to validate acceptance or rejection of the inventory count. 

 

INTRODUCTION  

 

In the automotive industry, the product life cycle of a vehicle model line (e.g., Honda 

Civic and Nissan Sentra) usually has an overall average of 6.7 years (Center for Automotive 

Research, 2017). Nominal changes to the basic model during its lifespan are common, but major 

changes are rare. Automotive parts manufacturers (e.g., Dana, Goodyear Tires, and Tenneco) 

produce inventory on a daily basis to supply their automotive customers (e.g., Ford, Honda, and 

Nissan) with required parts (active inventory) for current models. Additionally, ñthe supply chain 

needs to ensure parts are available to service vehicles, repair mechanical failures and damages, 

and perform vehicle enhancementò (Botha, 2017, p. 1). Therefore, parts manufacturers must 
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keep quantities of raw materials on hand to produce parts for both active models and automotive 

service providers. 

 

THE COMPANY  

 

MôZadi, Inc. is a fictional Japanese-owned American automotive parts manufacturer that 

operates three factories in Ohio, Tennessee, and Mississippi, respectively. The company makes 

door inserts, using a combination of plastic and fabric, for car manufacturers such as Honda and 

Nissan. MôZadi makes some parts using plastic injection molding and then assembles those parts 

with other purchased parts to produce the finished product. Among the parts they order, some are 

unassembled so they can be assembled-to-order, and others come pre-assembled to be sold as 

finished goods. MôZadi maintains both active and service (replacement parts) inventories. The 

companyôs total inventory includes thousands of parts.  

 

MRP Operations at the Ohio Factory 

 

MôZadi factories in the United States use the Manufacturing Accounting Production and 

Inventory Control System (MAPICS), a commercial Enterprise Resource Planning (ERP) 

software platform, to control operations. ERP is an integrated software suite; ñit treats the 

functions inside an organization as interconnected processesò (Avram, 2010, p. 198). 

The engineering design team at the Ohio Factory creates the bills of materials (BOM) that 

determine the parts and quantities needed to produce both active and service parts. Based on the 

BOMs, the engineering design team creates unique part numbers for all inventory items (e.g., 

internal and purchased) and enters them into the MAPICS database. All parts used in production 

must be entered into the MAPICS database to facilitate materials requirements planning (MRP), 

an inventory control system that enables businesses to schedule, order, and manage materials 

needed to manufacture products (Dziak, 2019).  

The planning cycle for finished goods at the Ohio factory is normally three days long. 

The factory receives customer orders on the first day and schedules them for production on the 

second day. On the third day, the completed production orders (finished goods) are shipped from 

the plant and received by the customer. Most of the parts produced are repetitive (i.e., not 

unique), so some production runs might produce quantities that are greater than the actual 

quantities ordered. This approach improves efficiency by reducing the number of production 

setups. However, MôZadi does not want to keep on hand any active inventory for more than 

seven days. 

Materials buyers, production planners, materials handlers (i.e., forklift drivers), and 

shipping and receiving personnel report to the materials manager of the Ohio factory. The 

planners review current orders from customers (e.g., Nissan and Honda) to determine which 

finished goods to make in order to fill those orders. Then, the planners enter production orders 

into the system so that the buyers will know which parts to purchase and the production floor 

(line) operators will know which goods to make. Based on the production orders and the BOMs 

for finished goods, MAPICS generates a report detailing items that need to be purchased for 

production. 

The buyers review the MAPICS report for possible errors. For example, the report might 

show that an item needs to be ordered based on the recorded quantity on hand. However, the 

buyer might be aware that the item has, in fact, recently been received but perhaps not entered as 
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received in the system. If inventory on hand reported by the system is inaccurate, the buyers 

could order incorrect quantities resulting in over or under stocked inventory. 

Assuming the MAPICS report looks reasonable, the buyers create purchase orders in the 

MAPICS system. Purchase orders should show both the internal part number based on the BOM 

and the corresponding supplier part number for each item ordered. The buyer is responsible for 

sending the newly created purchase orders to suppliers by direct connection, email, fax, or snail 

mail. When filling an order of parts, suppliers are supposed to attach barcode labels that include 

MôZadiôs internal part number. However, some suppliers are small and lack the equipment to 

include barcode labels on the items they ship.  

In Ohio, MôZadi produces active inventory in the main factory and produces service 

inventory in an adjacent warehouse. All factory location areas, including those in the adjacent 

warehouse, are barcoded. All materials are supposed to include a barcode label that indicates the 

internal part number according to MAPICS and the quantity on hand by package (e.g., box of 

washers and barrel of oil). The transfer of materials and/or finished goods from one location to 

another is a two-step transaction process. If the receivers, handlers, operators, or shippers forget 

to scan the inventory at the ñtoò or ñfromò locations, the system report will not be accurate. 

Materials management personnel can also manually enter part and/or location codes into the 

MAPICS system.  

When purchase order items arrive from the supplier to the receiving area of the Ohio 

factory, the receiving personnel scan the barcode labels on the ordered items. MAPICS then 

updates the inventory to show the newly arrived raw materials. If a received item is missing an 

identifying barcode label, the receiver is supposed to create a barcode label that includes the 

ñcorrectò internal part number and quantity (e.g., 100 washers per box).  

Materials handlers (i.e., forklift drivers) move the items onto the raw materials storage 

racks either inside the factory or inside the adjacent warehouse. When moving parts to the 

adjacent warehouse, the materials handlers are supposed to scan them (ñfromò and ñtoò) to 

update their location. If the forklift driver forgets to scan the moved parts, the recorded location 

for those parts will not be accurate. 

Twenty production lines inside the Ohio factory make active inventory via molding 

and/or assembly. Two additional production lines make service inventory in the warehouse 

adjacent to the factory. When the line operators need materials to make a part, they create a 

handwritten materials requisition list of items with quantities needed to fill an order and give it to 

the material handlers. The material handlers take the list, which should be legible and accurate, 

to the raw materials storage area to retrieve the requested items. They are supposed to scan the 

parts they retrieve from the storage area to indicate the target WIP locations on the production 

floor. If the part is repetitive (e.g., screws), the handlers will take a full box to the line instead of 

counting out a specific number. Once they fulfill the materials requisition, they place the list in a 

folder with the other materials requisitions made that day. Material requisition lists remain on 

file for one year in case supplementary inventory investigations become necessary. 

Once the raw materials reach the production area, the production operators convert them 

to finished goods. Resin silos are located outside the factory. Resin is pumped from a silo into 

centralized locations in the WIP and service goods production areas via vacuum tubes. The resin 

then moves to different production lines via additional vacuum tubes. The setup is spider-like, 

with individual lines delivering resin as needed during injection molding production. Resin scrap 

results when the vacuum tubes become damaged or detached during production or resin spills out 

of a machine when the hopper is loaded. Other raw materials also become scrap during the 
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production process. For example, parts might be damaged when loaded or unloaded during 

production, or small parts (e.g., screws) might spill onto the shop floor.  

When scrap is produced, the production operator is supposed to report it by scanning the 

internal part number of the damaged inventory out of WIP and into scrap using the designated 

code in the system. Scrap codes are not part of the inventory count process; they do not have an 

internal part number or a physical location code. They are controlled and monitored by the QA 

function and reconciled after the post inventory count is accepted. If the production operator 

does not properly scan scrap, the post inventory count will be too low because the transactions to 

cover scrap loss will be missing. 

When a finished good is completed, the production operator places it into its designated 

bin. For example, the car sideliner bin has a barcode label containing the internal part number. If 

the customer order calls for ten sideliners, the operator places all ten completed items in the bin. 

Then the operator scans the bin label and records the quantity produced. MAPICS removes from 

inventory the parts necessary to create the sideliners, increases finished goods for sideliners by 

ten, updates the production order to show order fulfillment. The operator will affix new finished 

goods barcode labels to the sideliners showing a WIP location code and the internal part number 

for finished sideliners. 

When the materials handler moves the finished items from WIP to the Finished Goods 

and Shipping area, the move is supposed to include a ñfromò and ñtoò scan. The final transaction 

is to ship the finished goods to the customer. Shipping personnel scan items to be shipped to fill 

the customer order. This final scan takes the items out of the finished goods inventory and the 

Finished Goods and Shipping location and triggers the system to create an invoice for the 

customer. 

Raw materials and finished goods are constantly changing locations in the factory during 

a normal day of operations. Prior to physical inventory, however, the amount of movement of 

raw materials and finished goods to different locations increases. Materials handlers transfer all 

unused or excess raw materials inventory back to storage so that the production operators in WIP 

do not have to count unused materials. The handlers also empty the finished goods bins in 

factory WIP and move the finished goods from WIP to Finished Goods and Shipping. Handlers 

must also transfer service goods completed in the adjacent warehouse to the factory Finished 

Goods and Shipping area.  

Any time the inventory moves, someone is supposed to scan it ñfromò a location and ñtoò 

a location unless the move is shipment to the customer. According to Leech (2003), the Sarbanes 

Oxley Act (2002) has been interpreted to mean that a customer cannot be invoiced until after the 

product has physically left the premises. Shipments made during physical inventory cannot be 

scanned out because the system is frozen. Therefore, items shipped during this period must be 

scanned after the system is unfrozen using paperwork instead of the barcoded parts labels.  

Increased activity during physical inventory might result in incomplete scan transactions. 

Also, the paperwork for items shipped when the system is frozen might be inaccurate. If the 

scans are incomplete or inaccurate, MAPICS will not show accurate physical counts and 

locations. 

 

Inventory Control  

 

Typically, manufacturing companies perform a full physical inventory annually to report 

assets in use to internal (e.g., management) and external (e.g., banks and stockholders) 
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stakeholders (Johnston, n.d.). MôZadiôs policy is to conduct physical inventory at its U.S. 

factories once a month. While labor intensive, this practice allows management to identify 

inaccurate inventory counts early to prevent excessive inventory dollar discrepancies.  

A physical inventory is necessary to reconcile pre-count inventory amounts recorded in 

MAPICS with post-count actual amounts. The standard goal for inventory control in the 

manufacturing industry is at least 97% post-count inventory dollar accuracy (Rose, n.d.). In 

addition, the materials manager and the controller at the Ohio factory decided that when an 

inventory item (i.e., part number) has a pre/post difference greater than +/- $10,000 by item or 

item location, they should investigate to determine the cause. Depending on the findings of the 

investigation, a recount of a location or an individual part might be necessary. 

MAPICS pre-count records are ñfrozenò at the start of a physical inventory. After the 

count is finished for all raw, WIP, and finished goods inventory items, the actual physical 

inventory amount (i.e., post-count) is entered into MAPICS. The pre-count records remain frozen 

in the system.  

The purpose of the physical inventory is to determine whether the inventory count 

reported in the system is acceptable (Steinhoff, 2001). Investigations confirm or update post-

count entries prior to rejecting or accepting the final post-count results. If the count is 

unacceptable, the post-count is removed and a new count of all items in the factory begins. If the 

count is acceptable, the post-count inventory data will overwrite the inventory recorded in 

MAPICS as the starting point for the next month. The factory remains shut down until the 

controller and materials manager accept the inventory count.  

 

Investigating Physical Inventory Count Accuracy at the Ohio Factory  

 

To facilitate comparison of pre- and post-inventory counts for accuracy in quantity and 

cost, the materials manager downloads the pre- and post-inventory counts from MAPICS into a 

spreadsheet file (MZadi_PrePost_Inventory_Data.xlsx) with a single worksheet (PrePost). The 

column labels in the worksheet are described in Table 1. 

 
Table 1 

MôZADI , INC. 

Description of Column Labels in Pre/Post Spreadsheet 

LQNTY Item quantity (counted in location) 

CURUC Item current unit cost 

EXTCOST Item extended cost = LQNTY * CURUC 

ITNBR Item part number 

ITDSC Item description 

VNDNR Vendor identification number 

LLOCN Location in the factory 

ITTYP Item type (1 = active raw materials, 2 = WIP, 3 = 

finished goods, 9 = other raw materials) 

UUCC Service inventory (SV) and obsolete inventory (OB) 

items identified 

TYPE Pre- or Post-inventory identified 

 

The Ohio factoryôs MAPICS physical inventory location codes located in the LLOCN 

column of the PrePost worksheet are described in Table 2. 
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Table 2 

MôZADI, INC. 

Physical Locations of Inventory at the Ohio Factory 

MAPICS Inventory 

Location (LLOCN) Codes 
Actual Physical Location of Inventory 

fg Active finished goods, located in the Finished Goods and 

Shipping section of the factory 

glue Raw materials of glue in large containers, located in the WIP 

area of the factory 

qa Quality assurance hold area for inventory items segregated to 

the side of the factory WIP area  

rm Raw materials, located in the receiving area of the factory  

rmbkv Raw materials used in service production, located in the 

warehouse adjacent to the factory or raw materials in service 

production shipped as finished goods 

silo Resin silos, located outside the plant (high dollar values) 

svc fg Finished service goods, located in the Finished Goods and 

Shipping area of the factory (usually made once a month) 

W + number (not 49) Parts purchased from outside suppliers, located in various 

production line areas of factory WIP 

W49 + number MôZadi-made parts used in production, located in various 

production line areas of factory WIP 

Wbkv Service parts purchased from outside suppliers for assembly on 

production line 1, located in the warehouse adjacent to the 

factory 

Wbkv2 Service parts purchased from outside suppliers for assembly on 

production line 2, located in the warehouse adjacent to the 

factory 

WINJ Resin brought into the factory from silos in each production 

line area in WIP to make parts, located in the factory 

(approximately 20 production lines for active inventory) 

WPT00 Specialized parts purchased from outside suppliers and 

required for active parts assembly, located in various 

production line areas of factory WIP 

 

With thousands of records to evaluate, the materials manager uses PivotTables to extract 

summary information from the PrePost worksheet to determine inventory accuracy for total 

inventory, different inventory types (e.g., raw materials, WIP, and finished goods), different 

inventory production areas (e.g., production line, receiving, and shipping), individual inventory 

items, and service inventory. 

Af ter selecting the PrePost sheet tab in the MAPICS spreadsheet file, the manager creates 

the first PivotTable to determine inventory accuracy for total inventory and inventory types, 

expressed in dollars: 

 
1. Click any cell in the dataset (e.g., A2), excluding label header cells in row 1.  

2. Go to Insert -> Tables (Group) -> PivotTable (see Figure 1). 

3. When the Create PivotTable dialog box opens, a marquis will surround all cells in the sheet, including 

the labels. 

4. Click OK to accept the default options (see Figure 2). 
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Figure 1 

 
 

Figure 2 

 
 

A new worksheet containing an unpopulated PivotTable appears (see Figure 3). The 

PivotTable name and a single line of instructions are on the left, and PivotTable Fields options 

based on the backend data used to create the PivotTable are on the right. The Areas section is 

under the PivotTable Fields section. 
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Figure 3 

 
 

Using drag and drop, the materials manager follows the steps below to move fields into 

the different boxes in the Areas section to update the PivotTable so that it displays inventory cost 

in total and by type for pre- and post-inventory: 

 
1. Using the scroll bar on the right in the PivotTable Fields section, scroll down to the ITTYP field. 

2. Click on the ITTYP field and drag it into the ROWS box in the Areas section under the Fields list. 

3. Click on the TYPE field and drag it into the COLUMNS box in the Areas section. 

4. Click on the EXTCOST field and drag it into the VALUES box in the Areas section. 

5. The updated PivotTable should look like Figure 4.  
 

Figure 4 
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The Grand Total Column in the updated PivotTable adds the two inventories (pre and 

post) in dollars. However, the materials manager needs to know the difference between the two 

inventories to evaluate accuracy. Data manipulation inside a PivotTable is now possible in more 

recent versions of spreadsheet software. Exporting PivotTable results in order to perform 

calculations and sorts is no longer necessary.  

To create a ñDifferenceò column in the existing PivotTable without deleting the Grand 

Total column, the materials manager performs the following steps: 

 
1. Click on the ñpostò label cell (B4) in PivotTable 1 to select it. 

2. Click on the Analyze tab on the ribbon. 

3. In the Calculations group, click on the down arrow next to Fields, Items, & Sets 

4. Click Calculated Item from the dropdown menu (see Figure 5). 
5. In the Insert Calculated Item in ñTYPEò dialog box, type Difference in the Name: text box. 

6. In the Formula: text box, backspace over the zero so that only the equal sign appears in the text box. 

7. Type post - pre next to the equals sign (ñ= post - preò) (see Figure 6). 

8. Click OK to return to the PivotTable, which should display the new Difference column (see Figure 7). 

 

Figure 5 

 
 

Figure 6 
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Figure 7 

 
 

9. To calculate the percentage difference in dollars between pre- and post-inventory, select cell A11 and 

type Percentage. 

10. In cell B11, type ñ=B9/C9ò and press Enter. (Note: This is a basic spreadsheet calculation, external to 

the PivotTable.) 

11. The first PivotTable sheet (PivotTable 1) should now contain the new values (see Figure 8). 

 

Figure 8 

 
 

PivotTable 1 now shows the difference between pre- and post-inventory, expressed in 

dollars and percentage for total inventory and in dollars for inventory type (e.g., raw materials, 

WIP, and finished goods). While the actual inventory count meets the best practices minimum 

requirement for accuracy (i.e., 97%), the discrepancy is wide enough to warrant deeper 

investigation. To proceed, the materials manager needs to create additional PivotTables to 

summarize inventory accuracy for different production areas, individual inventory items, and 

service inventory items. 

To determine which production areas gained or lost inventory, the manager creates a 

second PivotTable in a new worksheet following the directions listed above (see Figures 1-3): 

 
1. Drag LLOCN into Rows  

2. Drag TYPE into Columns  

3. Drag EXTCOST into VALUES  

Note: Newer spreadsheet software versions should automatically create the Difference column based 

on the first PivotTable. If not, repeat the steps for creating the Difference column (see Figures 5-7).  
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4. Right click on the first data cell in the PivotTable Difference column (i.e., B5, assuming the Difference 

column appears in the B column) and select Sort -> Sort Smallest to Largest 

Note: Calculating a percentage discrepancy for PivotTables 2-4 is not necessary. 
 

To determine which item (i.e., part number) shows the greatest gain or loss, the manager 

creates a third PivotTable in a new worksheet: 

 
1. Drag ITNBR into Rows  

2. Drag TYPE into Columns  

3. Drag EXTCOST into VALUES 

4. Create the Difference column (if necessary) 

5. Sort the Difference column from smallest to largest 

 

To determine whether the service inventory has significant gains or losses, the manager 

creates a fourth PivotTable in a new worksheet: 

 
1. Drag UUOC into Rows  

2. Drag TYPE into Columns  

3. EXTCOST into VALUES 

 

In summary, the purpose of a physical inventory is to determine whether the inventory 

count is acceptable. The process to support this decision begins with the following steps: 

 
Prepare four PivotTables: 

1. PivotTable 1: Create a PivotTable that shows the difference between total pre- and post-inventory, 

expressed in dollars and percentage, and the difference between pre- and post-inventory by type 

(e.g., raw materials, WIP, and finished goods), expressed in dollars. 

2. Pivot Table 2: Create a PivotTable that shows which production areas gained or lost inventory 

(e.g., production line [W + number], receiving area [rm], shipping [fg], and quality control [qa]), 

expressed in dollars with the Difference column sorted smallest to largest.  

3. PivotTable 3: Create a PivotTable that shows which items (i.e., part numbers) have the greatest 

gains or losses, expressed in dollars with the Difference column sorted smallest to largest. 

4. PivotTable 4: Create a PivotTable that shows the gain or loss of service inventory, expressed in 

dollars. 

 

Investigate discrepancies found between pre- and post-inventory counts: 

1. Based on the description of factory operations, discuss possible reasons for the discrepancies 

shown in the PivotTables. 

2. Deliver a supported ñpreliminary decisionò to accept or reject the physical count.  

 

CONCLUSION 

 

Based on the results of the PivotTables, identified problem areas need to be physically 

investigated to determine reasons for the differences between pre- and post-inventory counts. 

Backup visual inspections are necessary to make sure no errors occurred during the physical 

count. Barring count errors, factory personnel responsible for identified problem areas need to be 

interviewed to pinpoint reasons for count discrepancies, especially those in the high dollar range. 

Ultimately, based on supporting documentation, physical inspections, and operations personnel 

interviews, the materials manager recommends whether to accept or reject the physical inventory 

count at the Ohio factory. 
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CASE DESCRIPTION 

 

This case is primarily intended for use in the international strategy section of a business 

policy or competitive strategy course. It can be used as an overview of the many decisions and 

actions that an organization has to undertake to sustain a competitive advantage. This case can 

also be used to augment discussions of strategic analysis, globalization impacts, transnational 

strategy, specifically both in domestic and international markets and strategic formulation. 

This case study aims to present a complex and dynamic international e-commerce 

corporation, which has experienced rapid growth. Naturally, undergoing drastic corporate 

expansion comes with its share of challenges. The challenges discussed in the case provide 

students with the opportunity to analyze a complex system of issues and develop their own 

unique evaluations. 

The case is rich enough for advanced and graduate students and has been developed in a 

manner that will allow students to diagnose the root(s) of the companyôs issue(s) as detailed in 

the case, and then form opinions and suggestions for any strategy that the company should 

pursue. Students should expect to spend two hours preparing for the case discussion and then the 

case can be discussed in the classroom in one to one and a half hours depending on instructor 

preferences and discussion style.   

  

CASE SYNOPSIS 

During a visit to the United States in 1995, Jack Ma, the founder of Alibaba, heard about 

the internet for the first time. With his hands on the technology, he searched for the word beer on 

Yahoo. Ma was surprised to find that his Internet search came up with beers from Europe and 

America, but there was nothing from China. At that moment, he decided to build a business that 

could facilitate the buying and selling of Chinese products abroad. Even in the face of great 

scrutiny, he identified the great business potential of e-commerce and founded Alibaba in 1999. 

 Maôs once criticized vision for the Alibaba Group has now evolved into a thriving global 

operation, making it one of the most successful companies of the past decade. Alibabaôs stock 

price has been one of the top performers among technology companies around the world. Its past 

year performance aggressively competed with one of its fiercest international competitors, 

Amazon (see Exhibit 1). However, Alibabaôs continuously evolving business model, along with 

increasingly growing domestic competition from companies like Tencent Holdings, Baidu, and 

JD.com, has created numerous challenges for the company to move forward and replicate that 

past performance record.  
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Intuitively, the meteoric rise of Alibaba has been accompanied by a number of direct and 

indirect challenges, which are consistently growing with the size of the company. From 

domestically-based pressures, such as increasing competition, to international obstacles 

involving new and unchartered U.S. market conditions, Maôs Alibaba Group has its work cut 

out. Additionally, the Chinese government has tightened e-commerce regulation, which led to 

formal complaints aimed at Alibabaôs practices regarding fraud protection. A great deal of 

debate is attempting to hash out the ambiguities associated with the determination of the 

companyôs future competitive sustainability and financial viability.i 

 

 

Exhibit 1: Alibaba Stock Price Performance VS. Amazon, JD.com, and Baidu 

(Source: Yahoo Finance, 2018) 

 

COMPANY HIS TORY AND EVOLUTION  

 Ma Charm 

Jack Ma did not benefit from any type of advantageous handicap. During a speech at 

Stanford University, Ma stated, ñWe are a very lucky companyé There was no chance that we 

would survive. I donôt have any background, rich father, or strong uncles.òii Maôs success seems 

to be the outcome of his innovative vision and aggressive business savvy. Scott Kessler, an 

analyst from S&P Capital IQ, describes Ma as, ñsomeone who thinks very long termðwhich is 

something that isnôt very common these days.òiii  Ma departs greatly from the typical Chinese 

personality archetype. His flamboyant style, forwardly opinionated demeanor, and 

unconventional business approach define the man known as Jack Ma.iv 

Ma first encountered the Internet during a business trip to the United States as a 

translator. While his initial goals pertaining to his travels failed, his introduction to the Internet 

surely made the endeavor worthwhile. After recognizing the Internetôs potential, he headed back 

to China to pursue opportunities involving its application. Ma initially developed a Chinese 

listing website, which he eventually sold to the Chinese government. For some time, Ma worked 

with the Chinese Ministry of Commerce in Beijing. Finally, Ma decided to move back to his 

hometown, where he would discover something that would change everything.v 










































































































































































































































































































































