
9LVXDOL]DWLRQ�DV�DQ�HGXFDWLRQDO�WRRO�±�'LVFXVVLRQ��,30����

Andrej Blejec
1DWLRQDO�,QVWLWXWH�RI�%LRORJ\
9HFQD�SRW�����32%����
6,������/MXEOMDQD��6ORYHQLD
(�PDLO�$GGUHVV��DQGUHM�EOHMHF#XQL�OM�VL

Three interesting, yet different, papers on visualization were presented in the section.

%UDGVWUHHW��7�(���*UDSKLFDO�H[FHOOHQFH�±�7KH�LPSRUWDQFH�RI�VRXQG�SULQFLSOHV�DQG�SUDFWLFHV�IRU
HIIHFWLYH�FRPPXQLFDWLRQ

The need for better education of graphical visualization was presented and illustrated with
excellent examples.

I couldn’t agree more with Bradstreet saying: 

,Q� PRGHUQ� VWDWLVWLFDO� HGXFDWLRQ�� JUHDWHU
HPSKDVLV� QHHGV� WR� EH� SODFHG� RQ� SUHSDULQJ� WRGD\
V� VWXGHQWV� ZKR� ZLOO� EH� WRPRUURZ
V� ZRUNLQJ
SURIHVVLRQDOV���

�

'LIIHUHQW�PRGHV� RI� FRPPXQLFDWLRQ, shown in an example of the pharmaceutical firm, need
different visualizations: LQWHUQDO��H[WHUQDO�DQG�UHVHDUFK�FRPPXQLFDWLRQ. He says: 

�����WKHUH�QHHGV�WR
EH� D� KDUPRQL]DWLRQ� RI� WKH� LGHDV� EHKLQG� JUDSKLFV� IRU� SUHVHQWDWLRQ� DQG� WKH� JUDSKLFV� IRU� GDWD
DQDO\VLV�

  Different graphs are used for different purposes of analysis and presentation. Since
people mostly understand simple bar graphs, they tend to be used for external communication with
the public.

'HIDXOW� SUHVHQWDWLRQV generated by many software packages (especially spreadsheets) are
critical and mostly overloaded with FKDUWMXQN. Software is sometimes limiting human imagination,
(people use bad types of graphs simply because they can be easily produced by a computer e.g. 3-D,
elliptical graphs...) Paper and pencil graphing is not to be abolished.

Students must get experiences in PDQLSXODWLRQ�RI� WKH�DQDWRP\�RI� WKH�JUDSK, tick marks (too
many), grid lines (should be in the background), scales, titles, legends (difficult to change in some
software).

0LWWDJ��+���-���(PSKDVL]LQJ�YLVXDOL]DWLRQ�DQG�DFWLYLWLHV�LQ�WHDFKLQJ�LQWURGXFWRU\�VWDWLVWLFV�E\
LQWHUDFWLYH�PXOWLPHGLD

The preparation and use of multimedia systems for teaching was encouraged and presented by
a well developed example.

Common opinion that 

6WDWLVWLFV� KDV� D� UDWKHU� SRRU� LPDJH� LQ� VRFLHW\

 and 

6WDWLVWLFV� LV� D
ERULQJ� GLVFLSOLQH

 was provocatively mentioned at the beginning of the paper. Statisticians love
statistics so why don’t our students love it too? Are we to blame? Are we ’’teaching the unwanted to
the unwilling’’? Multimedia is proposed to make statistics more appealing.

We are facing the problem of OHDUQHUV¶�LQWHUHVW. It seems to me, that people can’t understand
(statistical) solutions if they don’t understand (or have) the problem to solve. Our students are not
informed that most of the presented results in the subject they study were achieved or supported
with statistical analysis.



6WDWLVWLFV�VHHPV�WR�EH�SDUWLFXODUO\�VXLWDEOH�IRU�LOOXVWUDWLQJ�WKH�QHZ�GLPHQVLRQV�RI�PXOWLPHGLD�
EDVHG�OHDUQLQJ

 I don’t quite see why, compared to physics or biology.

8VH� FRPSXWHUV� ZKHQ� ZH� QHHG� WKHP�� 

1RERG\� OLNHV� UHDGLQJ� RI� ����� SDJHV� RQ� FRPSXWHU
VFUHHQ

�� Use computers for visualization of dynamic, changing graphics, interactive and live
examples with the on-the-spot data.
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A good overview of GLGDFWLFDO� JXLGHOLQHV for development of multimedia-based learning is
given in the paper.

7KH�SUREOHP�RI�RQOLQH� VSHHG�was presented: offline use with online updates and up-to-date
data selection is proposed.

HTML seemed to be the standard for future material preparation. Can we say something about
programming language for teaching material? Maybe Java?

Is there a problem in time needed for development of dynamic material compared to static
graphics in books? Few people can prepare dynamic material compared to static graphics that most
authors are able to do. Since a lot of WHDP�ZRUN and efforts are needed for preparation of multimedia
systems, international cooperation and localization (WUDQVODWLRQ� WR� RWKHU� ODQJXDJHV) of existing
materials would provide effective distribution and application of existing material. Effectiveness of
visualization was unintentionally demonstrated: we all understood graphics in the left panel on the
screen, yet only few understood German accompanying text in the right panel.

&ORYLV�3���9LVXDOL]DWLRQ�IRU�WHDFKLQJ�DOO�VWHSV�RI�GDWD�EDVHG�VFLHQWLILF�UHVHDUFK�

A course for teaching statistics is described, with visualization instead of formulas and use of
scientific research cycle (project oriented).

In the paper another view of ’’teaching unwanted to unwilling’’ problem was exposed, mostly
the lack of mathematical skills.

Clovis: 

� ����ZH�UHDOL]HG� WKDW�VWXGHQWV�ZHUH�QRW�DEOH� WR�GR�ZHOO� LQ� WKHLU� MREV�DV�SURIHVVLRQDO
VWDWLVWLFLDQV��7KHLU�NQRZOHGJH�ZDV�FRPSDUWPHQWDOL]HG�DQG�WKH\�GLG�QRW�NQRZ�KRZ�WR�V\QWKHVL]H�LW�LQ
RUGHU�WR�VROYH�SUDFWLFDO�SUREOHPV

. Students after studies simply don’t have enough experiences and
they forget.

Organization of the FRXUVH�LQ�VWDWLVWLFDO�FRQVXOWLQJ was mentioned – how can one do that? On
the other hand, teaching while consulting can be a good way to avoid the problem of understanding
solution without ''having'' a problem. Consultees are very interested to understand the solution to
their particular problem.

3UREOHP� ZLWK� QRQ�PDWKHPDWLFDOO\� RULHQWHG� VWXGHQWV – aren't the most of our students?
Different approach is used in teaching:

6WDWLVWLFLDQV – skills in mathematics, proofs and mathematical justification
1RQ�VWDWLVWLFLDQV – no skills in mathematics, intuitive augments, graphical and visual

presentations, simulated demonstrations.
,QWHUHVW� WR� VWXG\� VWDWLVWLFV to understand the papers in which statistical methodology is

presented – mostly students want recipes.
The problem of the lack of interest in statistics is also that at their main, favorite subject of

studies they are not told that results were obtained with statistics. For example, they don't see the
connection between the statement that certain process in nature lasts for e.g. 15 days and statistics or
even between percentages and statistics.

Formulas


&RXUVH�ZLWKRXW�IRUPXODV

 and 

VRPH�IRUPXODV�DUH�QHFHVVDU\


Formulas are stories. Students simply can't read them. They can write the inequality for

confidence interval but are many times not able to tell which value we want to enclose. Aren't
formulas also visualization of ideas, concepts, and processes? Maybe the visualization is not
obvious enough?

I can't agree with 

�VWXGHQWV�� ���� ZLOO� RQO\� KDYH� WR� LQWHUSUHW� WKH� RXWSXW

��They should know
what is behind that output.
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