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Abstract

Universities need to keep up with the demand oftiginess world when it comes to Big Data. The
exponential increase in data has put additionalastel® on academia to meet the big gap in education.
Business demand for Big Data has surpassed 1.®mngbsitions in 2015. Big Data, Business Intelli-
gence, Data Analytics, and Data Mining are the foain branches of data analysis. These areas inter-
twine, overlap, and clearly depend on each othieis $tudy endeavors to examine the concepts, tools,
and techniques of these topics through an intrasyatlass in Big Data. After serious efforts and ex
amination, this study found Data Analytics to be thost suitable topic. One main reason for making
this choice included the need to teach the studemtsto ask questions when they manipulate large
amounts of data. The other reason is the avaitplmfiPowerPivot and DAX as an Add-In to MS Ex-
cel. Most students are familiar with MS Excel, gintis readily available to them. The tools, theht
niques, the built-in functions, PivotTables, andXAs a formula language, will allow students te ex
periment with a million rows of data resulting imieh and rewarding learning environment. The class
will also cover the other areas of Big Data andrthelationships. Students should become Big Data
literate by the time they finish the class sucadbsf

Descriptors: Big Data, Data Analytics, MS ExcelwRoPivot, PivotTables, DAX, Class Design, Intro-
ductory, Learning, Business.

Introduction and Problem Statement

The exponential increase in data size is not agmddct in our daily activities. We can hardly meas
the amount of data we capture, process and steny day. “The idea of data creating business viglue
not new; however, the effective use of data is beng the basis of competition” (Insights, 2014)eTh
author added that businesses have always wantderitce some insights in order to make more in-
formed, real time, factual, and smarter decisi@ig.Data is hitting organizations from all direaim
internally and externally. Data is not limited t@chine data but also found as unstructured, oalntke
on mobile as well. The Insights article added ttatistical data (historical) and predictive (fordia
thinking) are needed to make helpful decisions. Qfrtee problems that has been noticed, according t
the Insight article, is that we are able to capamd store massive amount of data, but we stik the
technical capacity to aggregate and analyze ungedie volumes of data.

Marr (2016) has summarized some intriguing fact &ifull invitation for us to examine them close-
ly. His intention is clearly to make us realizettBgy Data is not only a problem but also a greaiar-
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tunity, if we decide to take it seriously as edocatand business people. Here are some facts tgat m
help some of the hesitant business educatorsrnk thier and see why a class related to Big Dath wit
data analytics is not only an option but a musehav

* Everything we do has a digital trace for us to greland use.

* Every two days we create as much data as we didtlhe beginning of our civilization until 2003.

e “Over 90% of all the data in the world was credtethe past 2 years.”

* “The total amount of data being captured and stbgeahdustry doubles every 1.2 years.”

* |t will take 15 years to watch all the uploadedeod to YouTube every day.

* Inthe Big Data field, there were 1.9 million ITh® created in the US by the year 2015. Knowing that
every job needs 3 new jobs created outside of Bufgport the one in Big Data. This will result imnd-
lion new jobs caused by Big Data.

* By the year 2020, the value of the Hadoop (the goemce for big data technologies market) will soar
from $2 billion in 2013 to $50 billion.

The above facts and findings do not require anytiatél proof in order to decide our need to otkeiditional
classes in Big Data in the business curriculumudfdon’t react accordingly, students will haverteeist in addi-
tional trainings, seminars, and online classestohcup with other peers in a very competitive raarkhe
problem requires an immediate solution. It is clbat we need to incorporate the concepts andcgtigns of
Big Data in our academic curricula.

Why Teach Big Data Related Class?

These days when accountants were responsible dioictting historical data are behind us (Meyer,
2016). The world expects CPAs and accounting stsdermanipulate a much larger scale and volume
of data, that is, Big Data. Meyer also quoted Wenage assistant professor at the University of Miss
sippi, who stated that data exploded in all sotudinesses. Future business students need tosposse
the ability to sift through massive amount of dayausing different techniques and tools in order to
evaluate data effectively. Students need “basiosxye to Big Data and data analytics” by adding thi
class to the accounting information systems deguegculum. It is general belief that all studemts
business, especially information systems ones, aedekp understanding of Big Data concepts, tech-
niques, and tools.

Deciding on the Best Approach to Offer an Introducbry Data Analytics class

It is clear there are some differences in the aneakear about everyday concerning Big Data. Howev-
er, if we probe closely, a person could noticeardtess of the name of the area that they alltiniee,
overlap, and clearly depend on each other. “Thierdifice between Big Data & Business Intelligence
(BI) is synonymous to fishing in the sea versukifig in the lake. Your target is the same but tdudst

are decided by the scale” (Mohanasundaram, 20d2ddition to Big Data and BI, there are two fields
related to Big Data. These are data analytics atd ohining. Obviously, it is very hard to come up
with a quick conclusion concerning which approachest for your students. Having said that, we need
to act to find a solution. There are factors weehtty consider such as cost, size, and support. Junk
(2015) discussed the lack of boundaries betweethallareas of Big Data. To help us navigate the
complexity of business data concepts, he discubeecthost common terms in this field and their rela-
tionship:
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1.

2.

Business Intelligence. Junk stated that Bl is tloatbest category that encompasses the three
other areas according to how the business worlgl tiiggn these days. Bl is based on decision-
making and concentrates on the generation, aggoeganalysis, and visualization of data. It is
not only about the data and the tools but also ttveupolicy and procedures that support all the
activities that convert the data into actionabkutes.

Analytics. Junk stated if Bl is about making demis, then Analytics is about asking questions.
Here you can break down the data, create an assetewer time, and compare one trend to
another, just to name a few activities. You can gara sales from this month to other periods.
Data Analytics is about opening a wide door tortmpiisitive .Business today needs to use both
historical and predictive data.

Big Data. Junk stated this typically refers to itmeredible volumes of data from internal and ex-
ternal sources. In addition to volume, data usualgompletely raw and in many cases unstruc-
tured. Usually businesses use Key Performancedtatis (KPIs) as the main key to turn their
guestions into answers. Junk added that “Big Dathe library you visit when the information
to answer your questions isn’t readily at hand. Akel a real library it allows you to look for
answers to questions you didn’t even know you had.”

Data Mining. Finding an answer to a question yoven¢hought about is what data mining is
(Junk). Data mining allows users to sift througts lof data to find unrecognized trends or pat-
terns among the noise. Further, data mining woldsety with Data Analytics. The difference is
analytics is about measuring data while data mirgrapout sifting through data.

No matter which class would be taught, it shouldecdhe four areas above conceptually. Howevevoitld be
impossible to cover the four areas in depth. Ferstike of this paper, the decision was made, witkipte rea-
sons in mind, to teach a Data Analytic class. Resiso teach the class include affordability, patighand
more importantly the transferability of the gairsddled and knowledge by students to the businastiwRe-
gardless, the main reason is to prepare our steiflenthe real world in order to enhance their deato com-
pete effectively in the job market.

Given that a limited budget is an issue in mostlanac institutions, there was a need to find thetadffordable
tools without jeopardizing the learning outcomeasthle process of deciding on which techniques aald tare
the best options for this class, there were a tewonsider. This study looked at these areas:
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1. SAS sells proprietary software for data analysis management, BI. It is robust data analytics and
comes with machine learning, statistics, Econ,daséng and others. SAS can work with Hadoop and R
(Hall, n. d.), discussed below. The problem withSS#early is the cost associated with licensing the
software for the academic area. It is not costetiffe at all, where the only price | was able tuifat
their website direct was a whooping tag price &@R00 for an individual license. In addition teth
prohibitive price, educators need to worry aboatldarning curve students must go through to heceff
tive in using the software, in addition to the l@ag of the tool for data analysis and predicatf®AS is
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very powerful and sophisticated software; howeitas, more suitable for high-end data analysistigr
corporations.

Hadoop. Hadoop is an open source system for priogesgssive amounts of data (Hall). In order to ef-
fectively use Hadoop, the students need to leamogramming language by the name of mapReduce. It
is used for large computations and multimedia tygfetata. Hadoop would be the ideal choice if time
not a constraint. To go through the multiple tedbges it encompasses, it requires a time consuming
effort. To teach Hadoop effectively probably wotddjuire two consecutive classes. The recommenda-
tion is to look for a two additional elective clasdor Big Data using Hadoop. If the reader wigbes
know more about Hadoop, visit this website disaugshe top 25 points about Hadoop:
http://www.bigdataeducation.in/top-25-things-abbatioop/

R. R is an open source language used for maokameihg and mainly used for statistical analysis
(Hall). R is a computer language. A full class musidedicated to it in order to benefit from it®sg
syntax. R is not the best choice for an introdyctdass in Data Analytics. The author of this papes
personally experimented with R and found thatquiees a steep learning curve.

PowerPivot. PowerPivot is a Data Analytics/Bl poiueextension to MS Excel. After exprimenting
with PowerPivot, PowerView (the graphical side ofM@rPivot), and Pivot Tables for over three weeks
with different file sizes, it was decided thisletright tool to teach in an introductory Data Antials

class. Since the decision was made to use Powér@wbe main tool, this paper will explore the-rea
sons for making this decision in a separate heduathgw.

Why PowerPivot?

PowerPivot is added to MS Excel as an add-in fealtye Know that:

1.

MS Excel is easily accessible and has been araumddny years. The learning curve is minimal for
most students. Most universities provide MS Offimefree or minimal fee.

PowerPivot lets management use their reporting.tMsars are familiar with PivotTables already. The
combination of these powerful applications willuksn a very effective outcome.

No special IT resources are needed, including sexeunique software.

PowerPivot works with Pivot Tables like magic. “fhe& name implies, PowerPivot is a PivotTable on
steroids. With PowerPivot, you can pull into Exieebe amounts of data from multiple database tables
databases or other sources of data, and sortltardtiem almost instantly” (Jackson, 2010).

There are no limits on the numbers of the rowsadmn especially if PowerPivot works with an SQL
server. Of course there is a limit to how largenbeber of records is before Excel starts to slowrd

PowerPivot allows the integration of multiple elett (tables) in a similar fashion to a traditiorelh-
tional database. This is a great chance to explihethe students the concept of normalization laoa
to avoid data anomalies. Relational databasesargaing to disappear tomorrow and it is more kel
our students will have to handle some databaseaimation in the real world. PowerPivot requiras- st
dents to understand how to link different tableseobon their relations. Up to this point and, Jikst
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MS Access, PowerPivot allows only for one-to-ond ane-to-many relationships between two or more
entities. This will encourage students to thinkaahbefore they start to build their data modeMuoich
the pitfalls when they use Excel as a plain spreaels

7. PowerPivot allows the use of Data Analysis Expa@s$DAX). DAX'’s functions use similar functions
to EXCEL. In addition to these functions, DAX istraoprogramming language such as C or Java; rather
it is a formula language. The most important agpetDAX are its ability to work with relational tha
and perform dynamic aggregation. While Excel usdisreferences and cell addresses such as
G2=F2+C2, DAX deals with columns and tables. Additlly, Excel allows one to change the cells val-
ues, while DAX only allows refreshing the data. §tieans the students will learn how to be aware of
the needed changes before modifying the data.

Experimenting with PowerPivot and DAX

In order to come to this conclusion, there was edn® seriously experiment with PowerPivot and
DAX to see whether they are suitable for an inttdry class on Data Analytics/Bl. As usual, there
were many useful sites and tutorials that offerezklent help. In addition to watching numerousevid
os and reading multiple whitepapers, | decidecetd Contoso DAX formula Sample. It is a large file
with 159.8 MB and the main spreadsheet contains ®weillion rows of data. Contoso file comes with
comprehensive whitepaper, 69 pages of instructam very useful external links, to walk a new
learner through the different aspects of PowerPavat DAX.

The first reading was ambiguous and hard to reétgatexcept for a few discussions of similar funeo
in Excel. The moment | decided to sit by my compteread and follow the instructions in the manu-
al, a whole new door of understanding was opentriieg about PowerPivot and DAX was interesting
and rewarding.

Dickerman, H., & Myers, P. (2011) produced a frigrahd easy to follow training paper. The authors
use samples to illustrate the use of PowerPivatiporting a relational database from the “Contoso”
SQL server, a relational database, where any readar down download it from this URL:
https://www.microsoft.com/en-us/download/detailpx@8d=28572 and it comes with a graphical rep-
resentation of the data model as seen in the bgtaph. There two main transactional tables, FaetSal
(3.4 million sales) and Factinventory (8 millionventory) which are related to eight other tables.
There is one standalone table by the name DimEmplag seen in the graph 1.

Graph 1: All the tables with relationship in Coraatatabase, page 6
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‘ DimChannel

hawc

‘ DimPromotion

-

FactSales
ﬂ SalesKey
_| DateKey

_I channelkey
J StoreKey
J Productkey
_I PromotionKey
_I Currencykey

|| unitcost
J UnitPrice
_I SalesQuantity
_I ReturnQuantity
_I ReturnAmount

J DiscountQuantity
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DimProduct

i

‘ DimProductSubcategory |

FactInventory
ﬂ Inventorykey

_| DateKey
_I Storekey

_I Productkey

J Currencykey

_I OnHandQuantity
_I OnOrderQuantity
_| SafetyStockQuantity
J UnitCost

J DaysInstock

_| MinDayInStock
_I MaxDayInStock

_I DiscountAmount J Aging
| Totalcost % | ENloadm
_I SalesAmount ‘ . _I LoadDate
DimProductCatego ‘

_| EnLoadm cgory | UpdateDate
_I LoadDate
| UpdateDate ’ |

g

) | DimEmployee |

Having the ability to work with multiple tables Wwih a PivotTable in Excel is a new experience. To
manipulate much larger numbers than the typicad& 876 rows as the maximum number in Excel
spreadsheet makes a better choice.

Dickerman & Myers stated that the goal from theutab models is provided to ease the use of data
analysis. Students will not be intimidated by tlaiggout. Many students and business professiondls wi
benefit from their previous experience with Excihe difference between DAX and a typical Excel
spreadsheet is that DAX works on columns and nogea of cells. Columns have captions and are
used as variables in calculation. For example réate a new column by the name Margin based on
subtracting totalCost from SalesAmount, the syntald be = [SalesAmount] — [ TotalCost]. The
columns SalesAmount and TotalCost are alreadyqgfdite table. It took less than 7 seconds to do the
calculation for 3.4 million rows. Once the tablevas into PowerPivot from Excel, it will be com-
pressed and will reside in RAM, the main memoryis™aill result in slow calculations initially buhi
time, a user will feel the difference. Most of ttedculations that were made took less than 7 second

The intention of this section is not to offer arhawstive discussion of PowerPivot and DAX, ratloer t
give the reader a taste of the working environmiérnfou are interested in quick familiarity, | suggy

the following link:  https://support.office.com/en-us/article/QuickStagbrn-DAX-Basics-in-30-
Minutes-51744643-c2a5-436a-bdf6-c895762be&tadents will have no problems learning the many
features that come with DAX in a regular, threeddrelass. Also, it should be noted that the list o
functions below is a quick list and by no meand waler these functions in depth:

1. Simple DAX functions. These 80 functions resembtedt functions such as ISBLANK, Average,
AND, OR, etc. DAX uses FORMAT function instead dEXT function. Also, DAX uses aggregate
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functions such SUMX, COUNTX, and AVERAGEX since,sdated earlier, DAX works on columns
and tables.

2. Some of the most powerful approaches to DAX araedan Row Context and Filter Context. Both re-
guire some serious applications in the classrodtingdo understand them.
3. A Data Analytics must covers these functions in DAX
a. CALCULATE
VALUES
FILTER
ALLEXCEPT
RANKX
RANK.EO
TOPN
LOOKVALUE
Time intelligence functions
Parent-Child Functions
DAX Query

~T T S@ e oo0T

There is much more to PowerPivot and DAX than wias mentioned above. The whole purpose was
to make sure that the materials in this sectionsabestantial enough to cover an introductory class
Data Analytics. As the author of this paper, | céetgly believe this would be an informative clags t
break the barriers of my students’ understandirttyigotimely topic. It will include the conceptuébg-

ical, and the practical aspects of a new technotbgyis not accessible to all.

The Importance of the Study

This study attempts to show the impact of Big Dagaan unavoidable phenomenon and the need to
prepare our students to deal with the high demandsis field. This study admits the lack of clarit
between four areas including Big Data, Businesslligence, Data Analytics, and Data Mining. The
finding of the study suggested the adaption of Dtalytics as an introductory topic to introduce
business students to these areas. Selecting Powweeid DAX will provide students with the needed
accessibility to practice and learning, since Exselbiquitous. PowerPivot has the strength to leand
millions of rows with powerful filtering and manifation functions. The new students to this area
should be able to break the barriers in this feabd build the needed self-confidence to pursue-addi
tional training, such as Hadoop technologies.

Conclusion

This study found that Big Data is a lasting and@asing phenomenon. As educators, we need to re-
spond to the changes in the business world. A&gewing keys areas in this field, this researamfb

that the best approach is to offer an introductdags in Data Analytics using PowerPivot found MS
Excel. This Application software is accessible llystudents and many are already familiar with it.
The time saved initially can be used to learn aaldigti functions found in DAX, a power formula lan-
guage.
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Adapting PowerPivot will invite the students to éigcon their problem solving-skills. The main reason
for a Data Analytic class is to ask the right gioest and discuss the possibilities to answer thsn.
we know these days, it is easy to find the answealmost everything, but still the hardest taskois
come up with the right question.

The study shows an alarming rate of increase ia. dédwever, this gives us the opportunity to respon
positively to this increase and take advantag@éehidden treasures in the data by using PowerRivot
filter, calculate, and manage columns and tableg @asily.
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