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Improving Student In-Depth Understanding of
Statistics: The Case for Offering Historical
Insights in Statistics Courses

Irena Ograjensek

Abstract

When striving to improve student in-depth underdiag of statistics,
one of the most important challenges instructorsefés overcoming the
negative student attitude towards statistics. Tpaper focuses on one
approach that has been very effective, namely ttwugsion of historical
insights into statistics courses. Possibilitiesdofng that are numerous and
range from simple exercises (e.g. assigning a fadhe name, or discussing
examples of famous past statistical achievement$ laaonders) to well-
rounded lectures (e.g. on socio-economic contexpadt developments in
statistics and methodology, or the role of womerstiatistics). In the paper,
the advantages and disadvantages of this approachliacussed in detail
along with several excellent resources that can iagtructors in their
endeavours to give statistics a more human facehm eyes of their
students.

1 Introduction

The negative attitude of students towards stassts often reported (Gordon,
1995; Sowey, 1998; Francis, 2002; Martin, 2003; ¢graek and Bavdaz Kveder,
2003). We have repeatedly experienced it in casé¢hefcourses on economic
statistics and business statistics taught at thveysity of Ljubljana’s Faculty of
Economics to undergraduate students in the secoad ye

The course on economic statistics was introduced ie undergraduate
university study programme on economics in the féftof the previous century.
The course on business statistics became part efsthdy programme at the
undergraduate college of business about two dedaties Both courses are part of
the compulsory pre-Bologna-reform curriculum, foliog the £'year course on
introductory statistics.
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Topics covered in the courses (at a different leofedletail and abstraction for
university and college students) include statistieadits, classifications and
registers, selected chapters of demographic stajsntroduction to the theory of
index numbers (with emphasis on price, productiolmgge and productivity
indices) as well as introduction to national acdougn One of the principal goals
of both courses is to give students enough backgtoknowledge to become
informed users of official statistics, capable @rnying out their own research
projects based on (or enhanced by) the use of affgtatistical resources.

The teaching process takes place in form of lestuggoup tutorials, and a
computer lab seminar. Many of the approximately 80-time students of
economic statistics and 500 full-time students abkibess statistics already got
acquainted with statistics in high school, others the first year of their
undergraduate studies. The nature of their pasemapces probably influences
their interest in statistics as well as their adg towards economic and business
statistics. The instructor’s job is therefore nateasy one: to overcome a negative
student attitude towards statistics. In other wotts instructor needs to gain (and
retain!) students’ interest in statistics.

But how should one go about overcoming the negatudent attitude towards
statistics?

2 Practical attempts to overcome the negative studée
attitude towards statistics

Generally, practical attempts to overcome the negastudent attitude towards
statistics can be crudely classified into the “hdhemnd “less honest” ones.
“Honest” attempts include:

Development of handbooks for instructors. One to recommend is
Gelman and Nolan’Seaching Statistics — A Bag of Trick¥003).
Preparation of reference books for instructors andstudents. Examples
include Salkind’s well written and nicely illustrateStatistics for People
Who (Think They) Hate Statistic004) and Field’s tome entitled
Discovering Statistics Using SP$X005).

Incorporation of modern IT tools in lectures and tuorials. These come
in various forms ranging from analytical and simidatsoftware packages
to webpages with directories of useful resourcegtisasThe World Wide
Web Virtual Library: Statisticor The University of Michigan’s Statistical
Resources on the Wgbcomplete stand-alone on-line courses (e.g. the
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Course on European Economic Statisticer even complex web-based
learning platforms for a multitude of statisticsucses.

Making teaching memorable. Sowey (1995) differentiates between
attributes which make thenstructor memorable (ability to establish
rapport with students and give clear explanatiom®poe, personal qualities
of the instructor on the other hand) and those tmatke thesubject
memorable (coherence in exposition, perspective presentation,
intellectual excitement, resilience to challenginguestioning, and
demonstrated practical usefulness).

The *“less honest” attempts include endeavours tangh the names of
statistics courses into something which should kec@ived as “easier”, “more
acceptable” and “more fun” by students, eByisiness Decision and Information
Analysisor Evidence-Based Management

At the 2004 conference of tHeuropean Network for Business and Industrial
Statistic$ in Copenhagen, one of the speakessriously argued in favour of the
necessity to change the existing statistical terhoigy in order to make it less
complicated and easier to grasp for students oinegs. While it is not difficult to
empathise with him (teaching statistics to studerftbusiness can at times indeed
be very frustrating), it needs to be pointed out that hyyesis testing or analysis
of variance would certainly not gain in appeal ifled any other way. In words of
immortal Shakespeate

“ ... What's in a name? that which we call a rose
By any other name would smell as sweet; ... “

Instead of putting up unnecessary smokescreensliheadding to an already
overwhelmingly huge terminological barrier betweemsimess and science
graduates, instructors should focus on constantigraving ways of gaining and
retaining students’ interest in statistics.

At the first glance this might seem to be very diffit. However, both gaining
and retaining students’ interest in statistics aatually be achieved with relatively
little effort, by adhering to three golden rules:

2 The stand-alone on-lin€ourse on European Economic Statistieas developed at the
University of Ljubljana’s Faculty of Economics ir©29 (Bregar et al., 2000) and is currently up
for major re-evaluation and harmonisation with tlest developments in the field of official
statistics.

% For details on theeuropean Network for Business and Industrial Staiss (ENBIS)visit
www.enbis.org.

4 Christopher McCollin in the presentation entitl& me Aspects of Teaching Quality to
Business Students

° Quote from Shakespeare’Bomeo and Juliet— Scene IlI: Capulet’s orchard. [URL:
http://www-tech.mit.edu/Shakespeare/romeo_julietleo_juliet.2.2.html].
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Rule number one regardless of the students’ chosen field of etiper(yet
too often forgotten by statistics instructors), e tfollowing: each session
should be structured as a theatrical performanessi®ns without a logical
flow (an introduction, a peak, a conclusion), clggresented goals, and
well summarised key message(s) will produce frusttastudents and,
ultimately, frustrated instructors.

Rule number two is even simpler: whenever possible, sample catmiria
should be conducted using datasets of immediaterast to students —
soccer game outcomes should be predicted, trend=imula 1 drivers’
earnings should be calculated, the efficiency of wedtreatment in the
Emergency RoorandChicago Hopé&should be compared, and so on.
Rule number three is about giving statistics a more human face by
conveying the feeling of its ‘worthwhileness’ whicBowey (1995)
identifies as “a key motivator of students to lear@ll in class”, as well as
“the key to effective self-directed learning in theure”.

In Sowey’s (1998) opinion, traditional statistica¢ting focuses too closely
on the subject matter and hardly leaves any pausgsefspective, or much escape
from heavy abstraction: “...the [course] material daes appear to have any of its
origins in any specific times or places. Names mayr@ntioned (Bernoulli ...
Bayes ...Student ...Poisson ...), but these are all fleeting allusicd@ee has little
idea whether the material is historically young od,obr whether anything that
needs to be worked out on a particular topic hagaaly been worked out
somewhere.”

Such teaching usually results in what Sowey (1998ls dhe “motivational
vacuum”. It poses a serious threat to the courpetetion. In order to rescue the
situation, thoughfoul and resourceful instructot®wld offer their students the
following perspectives:

Perspectives on purposeto know why one is learning. Meaning should be
given both to the course (especially if it is a segvcourse!) and the
discipline.

Perspectives on structure:to know ‘how it all hangs together’. Deep
understanding of the subject matter and, consefuera long-term
retention, can only be facilitated by the clear cewsgucture.

Perspectives on structure can be further classiiigd perspectives on the
continuity of themes, perspectives on the unity dtgras, and perspectives on the

® An assignment on the application of the contingemable and chi-square test statistics
featuringEmergency Room (ERNdChicago Hopecan be found in Albright et al. (1999).
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integration of knowledge Of these, the first group is of special interastthe
framework of this paper.

Perspectives on the continuity of themescan be eitherlongitudinal
(ensuring that students have an overview of theigisie as a whole and know
where they are at the moment) @ateral (enriching student understanding of
individual topics by putting them in a broader imtsciplinary context). Sowey
(1998) identifies three different lateral perspees particularly valuable in
teaching:

The purpose ofntuitional perspectivesis to give students an immediate
feeling of ‘command’ over the subject matter. Asesult, many of them
will find the abstractness of formal topic preséita less intellectually
intimidating.

The purpose oimethodological perspectivesis to subject suitability of
presented statistical tools for the declared anedyti purposes to
guestioning.

And, last but not least, the purpose hotorical perspectivesis to give
students “a sense of time, place and personaliti®y natural yet
purposeful and (where necessary) low-key inclusiohisforical insights in
the course, positive statistics associations cabnuké up.

As a consequence of offering students all thesespsatives, statistical
knowledge can become well-rounded and ‘whole’.

Lateral perspectives in form of historical insightan be included in any
statistics course — be it of a general or speditisus. The examples in this paper
which are discussed in the following section aresented in the framework of two
undergraduate service courses taught at the Untyeo$ Ljubljana’s Faculty of
Economics. Both (the course on economic statiséicd the course on business
statistics) were briefly described in the introdoati

3 Examples of historical insights

When attempting to classify the applicable histdricsights we decided against
the use of more sophisticated approaches, relyinthercontents and the required
in-class time as the only classification criteria.

In the following presentation, shorter historicakights are followed by the
longer (and consequently more complex) ones. Froenvikewpoint of contents,
they are classified into four groups:

" For details see Sowey (1998).
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Assign a face to a nameDiscuss biographies of famous statisticians,
preferably in form of short anecdotes, many of whodn be found in
Salsburg’s masterpiece from 2001 with the tiflee Lady Tasting Tea —
How Statistics Revolutionised Science in the Twed¢mtiCentury A
systematic overview of celebrated statisticians ahdir work across
centuries is given in Heyde and Senet&wtisticians of the Centuries
(2001). More advanced learners might be interestddavid and Edward’s
Annotated Readings in the History of Statist{2601). Useful information
can also be obtained on-line frohle History of Statisticavebpagé

In the framework of the courses on economic andrn®ss statistics, the
anecdotes are usually used during the introductaryte which starts with
the group brainstorming on the topic of “what istsdtics”. Inevitably,
students come up with a selection of statisticaliagators they already
know from the introductory statistics course (forample the Pearson
correlation coefficient), or tools of graphical &mas (such as the Gauss
curve).

In the later lectures, topics such as the theorindéx numbers might be
accompanied by a short discussion of what made lyaspehink about his
formula to calculate the price increase in 1871 wahd, to this date, it is so
important to measure and predict inflation. The capt of purchasing
power can be illustrated with the help of many itila calculators
available on-liné

When discussing economic aggregates and economawtlyy it it
unavoidable to stop and mention the contributiorfsJohn Maynard
Keynes, Colin Clark, and Simon Kuznets. However, hwgtudents of
economics, the instructor is well advised to lité discussion to issues at
hand, otherwise it might end in an open conflictween advocates of the
interventionist Keynesian economic policy on one, #melfollowers of the
neoclassical liberal doctrine on the other handt 8wen if that happens,
the instructor can bring the discussion back horgepbinting out the
effects of the ageing population on public welfahemes, and continue
with selected chapters from demographic statistics.

8 see http://www.Anselm.edu/homepage/jpitocch/bitsdtest. html for details.

° Several institutional data providers nowadays offe so-called inflation calculators on-line.
Examples include the US Bureau of Labour Statistics [URL:
http://www.bls.gov/bls/inflation.htm], Statistics Canada [URL: http://www.bank-banque-
canada.cal/en/rates/inflation_calc.html], and ®&tistical Office of the Republic of Slovenia
[URL: http://www.stat.si/eng/orodja_osebnainflacgap].
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Figure 1: Who among these four famous statisticians is eeithauss, Gosset, nor
Pearson? (Source of photos: C.C. Heyde and E. 8e8#dtisticians of the Centuries.
New York, Springer, 2001.)

» Discuss famous statistical blunders.Many are described and wittily
illustrated in Huff's classi¢iow to Lie with Statisticgoriginally published
in 1954 and still of great interest). Hooké4i®w to Tell the Liars from the
Statisticians basically covers the same material, although slyghéss
efficiently. For speakers of German, Kramer produeedimilar text in
1997 o ligt man mit Statisfik

Presentation of blunders and their subsequent cuesees (e.g. changes
in public opinion or public spending, negative et on corporate image,
etc.) should be included in the lecture on ethitsempirical research. In

the framework of our course on economic statisties give one before

students start working on their seminar papers.
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Within this lecture, special emphasis is also giwae context of data
interpretation. An illustrative example from theamet (source unknown)
serves the purpose well:

In the 18 century, when virtually all bread was baked at leom
the average life expectancy was less thagegls; infant
mortality rates were unacceptably high; manymen died in
childbirth; and diseases such as typhoid|owlfever

and influenza ravaged the whole nations.

Apart from the discussion of possible (logical aidgical) conclusions
following from this statement, the example mightsalserve as an
introduction into the topic of development indicesto

* Present developments up-to-date in ..data collection techniques, data
analysis, data visualisation, quality management, leac example, William
I, the Conqueror (who was the ruler of England frd®@66 to 1087)
commissioned th®omesday Bodkin 1085 as a survey of land ownership
to assess property and establish a tax base. By caskimch ruler
commissioned the first survey on Slovenian soil,ragpnately when and
why, it is possible to use students’ common know&dg historical events
under the rule of the enlightened empress Mariad@$ia of Habsburg as an
introduction into the discussion of modern censusasd their
characteristics.

» Discuss the socio-economic context of important diatical findings. In
this framework it is possible to explain close bistal ties between
agriculture and statistics (especially with regavdlesign of experiments —
a topic at the core of modern corporate continuquality improvement
efforts), discuss the role of women in statistisga(ting with the original
meaning of the word “computer), inform students about the use of
demographic and socio-economic statistics for mujitand tax purposes,
etc.

Besides giving students a sense of time, placepansionalities, thus achieving
Sowey’'s ‘wholesomeness’ of statistical knowledgeditidnal added value of

° For more details visit The Domesday Book  Online [URL:

http://www.domesdaybook.co.uk/book.html].

™ In the Preface to Karl Pearson’s bobébles of the Incomplete-Function which was first
published in 1922, we see that the word “computeséd to refer to a person, not a machine: on
page xiv we read: “...supposing the use of a machwtdch every modern computer has at his
command ... “. In most cases, the computers were kema
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historical insights comes from application of kneddgie in present. This is easily
done by involving students in competitions and pctgesuch as the search for
statistical blunder of the month in press; assessnoé the use of statistics in
companies’ annual reports and government repond;sa on.

4 Discussion and conclusions

Unobtrusive inclusion of historical insights intaurciculum (no matter how
crowded) has in our experience proved to be mucpreapated by students,
resulting in their more positive attitude towardstsstics in general as well as
towards the particular course. Although no formtitade survey has been carried
out yet, discussions with students, their commeritsnéver thought statistics
could be so much fun”) and, ultimately, results oficse evaluation, show that this
is a path worth pursuing.

Those who feel that talking about famous statistldanders might diminish
the value of statistics as a scientific disciplinethe eyes of their students should
be reminded of the fact that each blunder repressamerfect learning opportunity.

However, it should be noted that while historicasights can make a strong
contribution to awakening or stimulating studenttemest in statistics, their
introduction (and introduction of any other kind dhe so-called lateral
perspectives) should be finely judged and timed (80wL998). They should be
introduced at a natural point, and sustained onlyloamg as they hold student
attention. If not, their effect may become the reeeiof what was originally
intended: students may find them distracting, intreisor even irritating.

The challenge thus lies in including historicaligtds to enrich the course, yet
not taking up too much of the precious course tiama/or intruding on the
coherent flow of any given topic or the course ashale.

A further challenge of using the historical insighh class is the fact that bits
and pieces of information as well as pictorial melousually need to be gathered
from a multitude of sources. Often the search aloae be very time-consuming,
not to mention the preparation of teaching notkdes, and handouts.

However, this technical disadvantage is usually mtran offset by lively
discussions immediately following a historical insigas well as increased student
interest in practical applications of the statiatitbolbox.
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