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1 Introduction

The multimedia projed MM*STAT was developed to have an additiona toal for
teading statistics. There ae some important fads which influenced this develop-
ment. Firgt, teading statistics for students in socio-eamnomic sciences must include
a broad spedrum of applicaions of statisticd methods in these fields. A pure
theoreticd presentation is generally considered by the students to be tedious. Sec-
ond, in pradice no statisticd analysis is caried out without a computer. Thus,
teading statistics must include the aquisition of computational cgpabiliti es. Third,
statistics has beame more and more complicated over time, because of increasing
ly complex data structures, statisticd methods and models. Thus, an ever-increasing
spedal knowledge of statistics is required and has to be taught. Fourth, notwith-
standing these high demands on teading statistics, the available ledure time, espe-
cialy for the introductory courses, has remained constant over the yeas or has even
been cut down.

To ensure an effedive eucaion in statistics, thereis clealy a need to update and
to revise the aurrent teating methoddogy. Bladkboard work, overhead transparen-
cies and textbodks indisputably remain essential components. Additional teading
and leaning toadls can help to integrate the gorementioned requirements. New mul-
timedia technologies are a tallenge to extend the traditional methods of teading
statistics by new techniques, espedally by computer-aided components. In this re-
gard, the internet will have amajor influence on teading statistics.

The natural successon of statistics ledures incorporates three important dimen-
sions (Derby, N., Hardle, W., Ronz, B., 1999: presentation and explanation of
important statisticd methods and models with their assumptions (first dimension);
deepening the subjeds by means of more badkground information and demonstrat-
ing the goplication of statisticd methods by elementary clasgoom examples as well
more daborate statisticd analysis (second dimension); reinforcing previous ideas
within the process of presenting rew ones (third dmension). The multimedia
projed MM*STAT implements these three dimensions of teading statistics in a
HTML based computer teating and leaning todl. It is a flexible todl to suppart
teading and leaning statistics in introductory courses via the internet or from a
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CD-ROM. It can be used in the dassroom, but is mainly used as atoadl for review-
ing the ledure subjeds by the students at their own place MM*STAT is intended
as an add-on to the traditional classoom ledure. It allows the students — in an
individual way — to get more detailed information about statisticd terms and
methods and to pradice statistics with red data sets. In particular, the interadive
examples which are integrated into MM*STAT provide avariety of different data
sets.

At present MM*STAT is only avail able in German, being written for and tested
by students at the Faaulty of Economics and Business Administration, Humboldt
University Berlin, Germany. If al components are well implemented it will be
trandated into English. In the following some of the main charaderistics of
MM*STAT will be pointed out.

2 Detailsof MM*STAT

The style of MM*STAT can be cnsidered as a composition of filing cards, alow-
ing fast accessto ead card and opening W to 10 cards at the same time. Main
components of MM*STAT are ledure units, additional information and examples.

2.1 Thelecture units
Upon entering the dedronic statistics course from the logo screen of MM*STAT
the first card shows the table of lecture mntents.

~ contents
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Fig 1. Ledure contents of MM*STAT



From here the user can choose the ledure unit to be reviewed. Becaise
MM*STAT isdesigned as ateading and learning tod for an introductory statistics
course, it contains the common and well-known topics: basic concepts of statistics,
one-dimensional frequency distributions, basics of probability cdculus, combinato-
rics, random variables, probability distributions, sampli ng theory, estimation meth-
ods, hypothesis testing, two-dimensional frequency distributions, regresson analy-
Sis, time series analysis.

Eacdh "ledure’ filing card consists of an outline of the ledure, providing the basic
concept of the method considered, definitions, important formulas, graphics, funda-
mental requirements of the gplication of the statisticd method a model consid-
ered. "Forward" and "Badkward" icons alow the user to move dong the lesons
sequence which represents the first dimension of teading.

2.2 Moreinformation

If required, more information on the statisticd method explained in the ledure unit
is provided. In this case an "information” button appeas on the lower right of the
"ledure unit" screen. More information should deegpen the understanding of statis-
ticd methods and can be for example the derivation of the method o of a spedal
formula, additional textual explanations, comments on the main applicétions. In this
sense, more information belongs to the second dmension of teading statistics (cf.
Sedion 1). The filing tabs "ledure" and "information” enable the user to switch at
any time between the ledure unit card and the information card, while leaving the
other card to be previewed again.

2.3 Examples

Examples are esentia for understanding the statisticad methods given in the lecture
unit and are mnsidered as part of the second dmension of teading statistics.
MM*STAT provides threetypes of examples: fully explained examples, enhanced
examples and interadive examples. Of course, not every ledure unit is conneded
with examples or with ead type of example. What is available for the seleded
ledure unit can be seen by the buttons in the lower right corner of the ledure unit
screen. Each type of example has its own badground colour which is again distinct
from the badground colour of the ledure unit. The filing tabs enable the user to
switch at any time between the ledure unit card, the information card and the
example cad if the mentioned cards have previously been opened.

Fully explained examples. Fully explained examples are diredly related to the
content of the ledure unit. They start out with the statement of the problem to be
solved and theiill ustration of the data, continue with the exad argumentation for the
statisticd method to be gplied and the dhoice of the relevant formulas given in the
lecure unit, show the cdculations and finally give an interpretation of the results.

Enhanced examples: All that was said about the fully explained examples holds
for the enhanced examples, too. In addition, enhanced examples are charaderised
by at least one of the foll owing criteria: (1) They refer not only to the content of the
ledure unit just considered, but also to the previous ones. (2) They compare differ-
ent versions of a statisticd method (e.g. confidence interval estimates for the popu-
lation mean with known and unknown population variance respedively; hypothesis
testing based on a small sample and on alarge sample). (3) They comprise various



statisticd methods (e.g. range, quartiles, mean, standard deviation, histogram and
boxplot for an income distribution). (4) They contain the gplicaion of the same
statisticd method on different variables or on the breskdown of a variable by a
fador (e.g. on household expenditure for food and for clothes; on the overall
sampling distribution of age and the aye distribution broken down acwrding to
sex).

Interactive examples. The fad, that leaning by doing is most effedive in the
leaning process is not new and naturally applies to statistics, too. However, its
trandation into adion is often difficult, espedally if the number of students in an
introductory course is large. Therefore, an important feaure of MM*STAT is its
interadive caability emboded in the interadive examples. This kind of example
ensures that the student can adively participate in the leaning process Interadive
examples enable the students to study the dfeds of changes of various aspeds of
the problem at hand and to get an intuiti ve understanding how the statisticd method
works.

Let us mention some of the implemented interadive examples here: Study the
same data set as in the fully explained or enhanced example, but now with the op-
portunity to seled other variables; choose anong different data sets; carry out the
same statisticd procedure, but with a different sample size change the number of
classes or the interval width in the cae of grouped data and show the dfed on the
parameters and on the resulting Hstogram; change the parameters of distributions;
transform a variable and compare the resulting distribution to that of the original
variable; repeded confidence interval estimations with the same or changing
confidence level and/or sample size change the significance level and/or the sam-
ple sizefor hypothesis tests; repeaed regresson and time series estimations.

2.4 Reinforcing previoudy learned statistical concepts

In the progress of a statistics course it is very often helpful to reinforce statisticd
concepts and methods already introduced ealier in the course. That is the third
dimension of teading statistics. In an eledronic statistics course the user must be
enabled to resort to a previous datistica ideawithout starting from the very begin-
ning.

In MM*STAT this can be pradised in different ways: To recdl a spedal term or
definition a glossary is avail able. Within a ledure unit, important terms are hyper-
linked to the glossary. A small symbal at the end of ead definition in the glossary
isadired link to the ledure unit in which the term is explained in detail .

If the user wants to completely reread a ledure then there ae two oppatunities:
If the desired ledure unit is the previous one than the "badkward" icon can be used.
If the desired lecture unit is not the previous one then the seledion must be made
viathe “contents’ card.

Sometimes a hyperlink to statisticd concepts and methods already introduced
ealier in the murse can be found in the ledure unit. This hyperlink enables the
user to open that ledure unit in addition and to switch to and from by clicking on
the tabs.



2.5 Some other featuresof MM*STAT
Some other feaures of MM*STAT worth mentioning are:

Multiple choice questions are included at the end of ead sedion so that the
student has the oppatunity to ched hissher knowledge. The rredness of the
response to the questions is automaticaly chedked and displayed. Furthermore, the
corred answers can be displayed so that the student has a feedbadk to hig’her ded-
sions.

A speda filing card cdled bookmark can be opened from the last entry on the
table of contents. This card contains a list of the filing cards last viewed. These
filing cards can be reopened either separately or all together. This fedure enables
continuous work with MM *STAT.

In a few ledure units sound sequences are available for audio explanations of
statisticd fads.

Help pages, concerning the handling of MM*STAT and the required software
configuration to run MM *STAT, are accashle from the start page of MM *STAT.

3 Technical requirementsof MM*STAT

MM*STAT is based on HTML 4.0 combined with JavaScript and Cascading Style
Shees (CSS. HTML is used for the text of the filing cards and to redise hyper-
links. Formulas and graphicd ill ustrations are included as GIF or JPEG bitmaps.
CSS documents record the internal structure of the MM*STAT documents and
comprise for instance badground designing, typographicd attributes of the filing
cads and the embodment of links. JavaScript programs (ECMA script dided),
inserted into the HTML documents, enable a omfortable and innovative naviga-
tion throughall sedions of MM*STAT, dynamicdly fit in multimedia objeds (e.g.
sound sequences) and improve the overall visual impresson (e.g. by MouseOver
effeds). The JavaScript program in the basic document of MM *STAT manages the
whole fili ng card system and integrates the fili ng cards requested by the user.

The technicd minimum reguirements are: Pentium 90 a comparable processor,
CD-ROM drive (for the CD version of MM*STAT), internet connedion (for the
MM*STAT online version), Microsoft Internet Explorer 4.0 (or higher) or Net-
scgpe Navigator 4.5 (or higher), Java plugin 1.1 and swing classlibrary, sound card
and audio/video plugin for the used webbrowser.

A spedal feaure of MM*STAT isitsinteradion cgpability. This all ows the user to
study statisticd methods under varying application conditions or by using different
data sets without any additional software overhead. To include the interadive e-
amples, the XploRe Quantlet technology was used. This is a dient/server concept
which was espedally developed for statisticd computing over the internet. In this
architecture the graphicd user interfaceof the program, the XploRe Quantlet Client
(XQOC), is sparated from the computational part, the XploRe Quantlet Server
(XQ9).

The XQC is a Java Applet and can therefore be integrated into HTML docu-
ments. On one hand its flexible cnfiguration makes it posdble to provide the in-
experienced user with a menu driven software by allowing only certain changes of
parameters, the seledion of variables or data sets and exeauting the statisticd meth-



od. On the other hand it permits the experienced user to edit the program and to
exeaute the modification.

The XQS is a datisticd software environment which provides a variety of
statisticd methods as well a matrix oriented programming language. The communi-
caion between client and server is redised by a speda protocol (MD*Crypt),
using TCP/IP which is avail able on ead internet cgpable computer. For a detail ed
explanation of the XQC/XQS technology see Hardle, Kleinow, Tschernig (2000
and Kleinow, Thomas (1999.

4 Comments of the students

MM*STAT has been used via the internet in the dassfor three terms (since the
summer term 1999 and was ©ld as CD-ROM to the students. MM*STAT met
with a very good response from the students. An inquiry of the students attending
the dassin the winter term 1999 reveded that 72 percent aready work with the
todl. Further results for those who used the tool were:

Medium Frequency of usage
CD-ROM version 48% more than onceper week 4%
viainternet 40% once per week 20%
both versions 12% more infreguent 76 %

75 % of the users said that MM*STAT was helping them to better understand the
introductory statistics course. This positive readion is an encouragement for us to
further improve the teading and leaning tool MM*STAT.
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