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Big Data Panel at SIGDSS Pre-ICIS
Conference 2013: A Swiss-Army Knife?
The Profile of a Data Scientist
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Abstract The purpose of the big data panel was to provide a forum for exchange of
ideas on curricula content in the area of data science and big data. The panelists
were from a broad range of academic institutions designed to provide different per-
spectives. Industry perspectives are vital as they will the ones employing the gradu-
ates of these programs. Thus, the panel included an industry expert from a company
that is a leader in data science and big data. Although there was agreement on
selected skills as being foundational, it was recognized that a curriculum would not
provide all the skills a data scientist would need for many big data projects—thus
the team approach to projects.
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The Bl Analyst The Data Scientist

Fig. 2.1 The analogy of the Swiss-army knife (Pictures taken from www.wengerna.com)

Big data as a recent hot topic not only affects the information systems (IS) landscape
in industry, it also has significant impact on academia. The need for so-called data
scientists has recently attracted widespread attention, in particular initiated by
Davenport et al. (2012). Well-known is the Data Science Venn Diagram (Conway
2010) which was a first attempt to illustrate the different skill areas a data scientist
should cover. Although differing slightly in detail, there seems to be a consensus
that the following skill areas are needed for those profiles (Chen et al. 2012; Chiang
etal. 2012; Conway 2010; Davenport et al. 2012; Laney and Kart 2012; Patil 2011):
analytical skills, IT and programming skills, business and domain knowledge, and
interpersonal skills (such as communication and curiosity).

The panel discussion on “A Swiss-Army Knife? The Profile of a Data Scientist”
was aimed at sharing experiences in big data education and identifying best
practices for pedagogy to produce well prepared students for a career in industry.
The panel title was motivated by drawing an analogy between the capabilities of a
data scientist and the functionalities of a Swiss Army knife. While “traditional”
analysts need specific but limited skills, such as business intelligence, data ware-
housing, and data management, the profile of a data scientists seems to be much
broader. Based on the analogy, the latter corresponds to the so-called Wenger giant
knife as illustrated in Fig. 2.1.

The panelists come from both, academia having a background in big data education
and industry, working with data scientists. The panel has been structured by three topic
areas and one corresponding “guiding” question. For each of them the panelists
were asked in advance to prepare a short statement:

» The profile of a data scientist: What skills does a data scientist need?

* Data science curriculum: Do we need dedicated data science programs? If so,
what facilities/disciplines should be in charge of the program?

» Data science career in industry: How students can be motivated and enthused for
a data science career?


http://www.wengerna.com/
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After a short presentation of the purpose of the panel and an introduction of the
panel members each panelist presented his/her point of view for the aforementioned
topics. The profile of a data scientist was described similar to the aforementioned
data science Venn diagram. Required knowledge and skills focused on several areas
including analytical, IT, business, domain, and communications. The analytical
knowledge and skills included data mining, statistics, text mining, optimization,
sentiment analysis, network and graph analysis, econometrics, and predictive model-
ing. The IT knowledge and skills included relational database and data warehousing,
ETL, OLAP, dashboards and visualization, Hadoop and MapReduce environments,
cloud computing, and all types of data management.

Another approach to characterize the required skills of a data scientist was guided
by the Hal Varian’s definition (Varian 2014) of data science which includes ability
to take data and to be able to understand it, to process it, extract value from it, visu-
alize it, and communicate it. Based on this rather process-oriented view specific
data science skills can be identified in terms of technologies, techniques, and problem
formulation. The technologies include programming languages such as R, Java and
Python as well as the Hadoop and MapReduce environments and visualization tools
such as D3 and GEPHI. Techniques include mathematical modeling, graph and net-
work theory, machine learning, algorithms, and data structures. Furthermore, data
scientists must be able to do problem formulation, have computational thinking and
curiosity, ask lots of questions and have the ability to tell a story with the data.
Indeed there was quite a bit of consensus from the panelists on the skills needed
from a data scientist.

Francesco Mari, representing the practitioner’s perspective, noted that only very
few data scientists might have such exceptional capabilities. He argued that instead
hybrid roles are needed and that it is critical to build teams to cover all required skills.

The panelists emphasized that big data education requires joint efforts and
collaboration between academia and industry. The obvious “learning by doing”
approach was noted as being more relevant than ever. Francesco Mari raised a point
which makes curriculum design even more challenging. “The knowledge of the field
is in the data” — i.e., the data scientists along with their domain knowledge are able
to have the data tell compelling stories. Even in the same industry and/or the same
problem domain, “the data can tell different stories and the corresponding impact of
the stories can be huge.” The data scientist knowhow of storytelling from the data is
more difficult to teach and transfer than traditional IT topics such as programming,
etc. Such a variety of cases makes data scientist education even more challenging as
not only tool and technology knowledge is required. There is also a need for concrete
projects and real data in teaching.

Finally, the panel members presented their assessment of data scientist career
paths. Although there is definitely no shortage of careers, often appropriate career
paths in organizations do not exist. Careers as data scientists are available in practi-
cally every industry including retail, manufacturing, health care, and services.
Excellent data scientists skills, e.g. in programming, are not rewarded because their



10 B. Dinter et al.

work is mostly in the background and not visible and thus their value not recognized.
Francesco Mari suggested that one potential improvement may be to link them with
the R&D department.

After the panelists’ presentation, the floor was opened for questions from the
audience. The issue around roles of data scientists was raised and the discussion
focused on which roles in a data science/big data team make sense. This question is
hard to answer, as it always depends from the concrete context and project. Experience
from practice shows that in most cases up to three team members can provide all
the skills that are required in big data projects. In addition, people with a back-
ground in other disciplines (e.g. physics) can enrich such teams.

In conclusion, there is a lot of potential for technical MIS programs to develop
inter-disciplinary and innovative curricula in partnership with industry for meeting
the burgeoning demand for data scientists.
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