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The Project Fa<xzHk
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Aims of the Project 7A 7D 150N
P> Learning and working environment for introduction to elementary statistics
DBMETZAFI DO DEE LA RDIRIE
P Developing interactive, multimedia-based learning material
MABTRILFATATR—ADBBERZMDFE
» Improving the teaching of Statistics (st B DR E
P Establishing an explorative and experimental way of learning

Statistics at German universities
FAYDRKREBIZE T HIERH] - RERITRETFDFE AR DEKIL
B Integration of various academic disciplines ¥k R LMD BTFDHE
P Economics, Social Sciences, Psychology, Earth Sciences, Medicine, Veterinary
Medicine, ... #FF.AE2FFDEZ, i F EF BEEXFE..
P For different teaching environments #k &R GEBIREIZRITT
» Tutorials, face-to-face courses, self study, group work, examination

Fa—k)7IL HERE, B2ZE. T IL—TT7—9 & B
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Organization the Project 7O =7 D $A#A

P 13 partners from 10 German colleges and universities.
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Organization FH#8

» Managed by the Center of Digital Systems (CeDiS) at the Free University Berlin.
NIV BHRREDT OISV AT L A—IZE>TEEBINTLET,

P Funded by the German Federal Ministry of Education and Research.
The frame of funding was a program which addressed the didactic modeling
and the production of multimedia based learning material, to be used in ordinary
education at universities.
RAVERHEEIZKYRISINELT -,
EEORMAF. KETOREZBIZERINS, BEMGETIV I L
TILFATATR—AQOFEERBEICRYBA TN -TABI I LTL,
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Content A>T %)

Included topics constitute a complete statistics course for undergraduates:

ETHDEHMITOMIAFEDI—RDERIZEENSE YS!
P Descriptive Statistics ECubffET
» Elementary Probability Theory AR D MEZR R
p Survey Sampling Y2 JYU T ERE
B Point Estimation and Confidence Intervals BHEE S{EHEX E
P Statistical Tests #ETHITRTE

» Regression [A])F
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The Didactic Approach jEfEET7 7 O—F

General aspects:

— % 84975 {8 T -

P> Flexible learning platform for basic statistics.
ERRHAEADOERIEDOHIFE TSIV T+—L,

P> Suitable for students of different faculties and studies
in achieving core competences in statistics.
FEHOBEMSBTOEGLIFEN. METFICHBITEXELGIRNEERTI HDIC
BLTWET,

P> Students should be prepared to know not only the theoretical background but also
to solve statistical problems.
RGBT REZMOTLDEITTIIGL, METHIGEBEZHERTESLDIC
FHIEHBELLEITNITEYFEEA,
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The Didactic Approach B L7 7 O—F

Special tools:
BRIy —IL:

» Animations, simulations and java-applets help visualizing specific statistical concepts
in face-to-face courses.
T A—2302ab—av Java7 7Ly L, IEBEIZE LT,
8% DIETRIBL S DIARILZBITET

P> Learners explore statistical methods working with case studies.
lr—RAZT 4 (BHIRAR) ICERYEAGEHDS,
FEAIMETAEZERLET,

» Active work on real problems. IREDMIEIZEEENIRIICERYVIEAFE T,

p Assisted by tutors students learn to solve statistical problems in multimedia tutorials.
FHIEF1—F—ITBIFENEMRE, ILFATATEFESI-Fa—r)F7ILT
et ERRERREFELEFT,

p All materials are accessible viaweb. £ THDEHBRMIEIVI TN AFAEETT,



Towards the use of real statistical data sets in education! (1/2)

REFT -2ty EEo=#FICHEIT T !

@ The use of real data sets gives a better understanding of what statistics can really do.
WEDT—FEYbEEI2ET, ERICHEFZTRINHELIDIZ.
KYFEBRETHIENTEEY,

@ Students are better prepared for empirical work at master or PhD level
FEE.BLTOELLANIILTOEEHARIZAITT,
FYRWEFZITOENTEFT,

® Students get a different view on the subject: It is ot a collection of formulas!
FHFFREICKH L TES R ENoBRO S LIITHEYET,
NIFHRE-FEOH TSI EEIFIENET,

@ Substantive questions become apparent immediately.

REMGERNT CITHALNIREYET,

® Questions of adequate analysis and data management arise.

5 \*ﬁh\ -ﬁ.ﬂﬂ] h\&L ‘55% Fl:ﬁ t _gﬁIE’\O)fi Fl:ﬁ h\/;J: ngsj_ Freie Universitat | ?t{“
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Towards the use of real statistical data sets in education! (2/3)

REDMETIGET —2 Vb aFEo-HFICRITT!

@ These data sets cannot be analyzed by a hand calculator.

The use of these calculators checks only the right comprehension of formulas!

One cannot analyze data with a hand calculator!

—FEYMNIBE TR A TEEFEA,
D3Vt R E . MR EELCERLTLAHESD,
HBTHCLILDMERELA !
B TIET— SR TERLDTT !
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Towards the use of real statistical data sets in education! (3/3)

REDMETIGET —2 Vb aFEo-HFICRITT!

@ A real statistical analysis tool is needed:

Y DTG DT —IILBRBEICTEYFET

® SPSS, SAS, STATA: License fees! SPSS(IBMMD#EHEEHY IR 7).
SAS GRRETERMT /N7 —2) [ STATAGR B BURET /N T —2) : G4V X4 |
Since 2 years there is free access to SAS (See SAS OnDemand for Academics).
2LFHIM G, SASICEFTT IV RRTESLIIIHYELEZ(THATIVIAD
SASAUTIURER THTLZELY) ,
The “Enterprise Guide”- projects look very similar to the Stat Lab projects.

SAS“TARA—TSAXHARIZTA T HRA Stat LablZ&ETHRLBITULNET,

® R: Free but too complicated for beginners. RIZER TITHNDFIZITHLTETET,
Like SPSS: the R- commander SPSSIZ{ELTLVYSEH D HR- commanderTT,
More advanced analysis tool: the r- studio &Y EELE7DHT(Z(&r- studioTY,

® A didactic approach: The free Statistical Lab (DE, EN)
HBE R T7 T O—FIZILThe free Statistical Lab(FA/*ViE. i P

- f’BE_rhn

Freie Universitat | A‘l.
MBLTLVET ,  http://www statistiklabor.de/en/index.html <y o mpkse o
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Statistics Lab: Technical Architecture ¥fTEY754E &
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The forgotten end: Examinations! (1/2)

IL;\*L[O*LT’ E . nﬁ%ﬁ

@ From a student’s point of view the examination is the most important aspect of the course!

FHICESOT.HBRIFA—ADLEHI THREVEZRGZLDTY !

@ Only those parts of the course that appear in the final examination are regarded as
important!

AR THESNSGI—AD—HEIAERETHAESNTNET !

@ |f you want to make your students work with statistical software: The command of the
software should be part of the examination!
HLE. FEICRETDV IR D7 THEREZSE WS L. VIR 7 DEFEEDHERIC
FHNRETY !

Freie Universitat H{‘ |\ |Berlin
A v&‘
AIVY Y EEXE T
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The forgotten end: Examinations!(2/2)

IL;\*L[O*LT’ E . nﬁ%ﬁ

@ The organization of examinations with 300 students and computer use is demanding!

300 NFIRED B ORERIZITaVE 21— 3—DFEANERINET !

® Compared to traditional paper and pencil examinations one may ask for different things:
Interpretation of results, generation and interpretation of graphics, ect.
(CHRRIGHREERELT o= BRELL RS L TERDEIR. TS TDEREBEIRGE . ED
CEEFCKSEMTESTLED,

Freie Universitat Hg‘ ~T | Berlin
\- v&‘
AV EBAE T
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An impression from the examination in Statistics!

AT FDHEERD—IAV !

Ulrich Rendtel (FU Berlin) Redesigned Teaching of Statistics
H)ye-LUTIL (RILYUBEHRXSE) eSS EORSE
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The new E-examination room at FU (Feb 2013)

NIV OEBEKREROFLWNVTIOA)LERER (20134F28)

150 PCs, special efforts to absorb sound and sunlight, special software
to collect results safely. 15085 DPCEfFE Bk E. REDRZFLEZZLIC
BIURT 45 RlEY TR0 T,

Ulrich Rendtel (FU Berlin) Redesigned Teaching of Statistics

HYyELUFIL (RJLYY B EAS) GhElesndpge L 15/ 32



3 out of 6 exercises are to be solved by the Statistical Lab.

65 34 [ Statistical Lab TR EMNTEFE T,




The whole project including graphs and texts is returned.

T30 TX AN ED-E2TORENRHEINET,




Some side conditions of the examination with the Statistical Lab

#Et R 04 5 LsStatistical LabZx LN -EREE TO B3 &4

® Students were allowed to use their own Laptop’s (2/3 use this option).

FEIFEDD/—FPCEEIENTEERT (2 3DZEEMNFELTLET ),

@ Availability of computers in a PC-pool (1/3 use this option).
FIRDPCEESITENTEFTT (1 3DFEEMNFIALTLET),

@ Return of results by some specialized software tool.

BRI bz 72 E - THEDOERERAILET,
@ Open book style of examination. 5 iAAEFA] DL ER

@ Previous intensive training with the Statistical Lab (exercises!)

EEHITIStatistical LabDEFRMEN —=2F ZTWVET GEEEE ! ),

Freie Universitat f?ﬁ‘

x‘w

ARV U EEASE TE

| ) Berlin

Ulrich Rendtel (FU Berlin) Rede5|gned Teachmg of Statlstlcs

HyyeLoTIL (RIVYVBEBRKSE)



PC and math skills of our students

DHOHIBRODZED/NAVEMZFEDATIL

.;{.e,, "‘.
Freie Universitat | e | ‘BE'(IH}

The participants SIN#& T
TFEED Qinsuficient
g PCRF )L = O suffcient
« PCskills 7 20 30 53 13
| a OsaisBctory
ByapsQ | @ good
PCRAF¥IL B ery good
h’]a PC skills ? 26 29 4
| =PI
| 0555
HEDXXIL ‘
Mah skills [ 18| 34 102 7 0O &8
aBRL
L |l ETHRL
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Structure of ‘New Statistics’ FLULVRETFDEE

ase Stuay 1 ¥—RAR&27+1
Scenario, Exercises, Simulations, ..

FIF, B

Salb—dav..

Learning Module 1 e e e Learning Module n
PEES1—)L1 FEEDV21—/)n

r Java7 7Lk 'Java77°|/“J ~
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Blended Learning!

RRGFERAZTEEET !

/

Freie Universit'c‘itﬁ{ M Y Berlin
= e A ,&a :
~NhY) o EHRKE

Type of use (FIFD %A T)

Lecturer Oral presentation

#En/ OB

Lecturer Virtual Classroom

AN/ I 7—FvILISR

Distance Teaching
=REE

Stat Lab verygood ETHRELY verygood ETHERLY verygood ETHERLY
Hetoo ok

Applets + Animations | if short: very good very good &ETHERLY verygood &ETHERELY
TILybkE REFEELETHRL

T=A—=ay

Text blocks not useful {ELMILLY not useful {ELMILLY necessary WHhE
TXANTOYY

Exercises [SIREfRE

adaption to level and
subject

LANILEREISKD

adaption to level and
subject

LARILERREIZEKSD

adaption to level and
subject

LANILERREITELD

Examples 45l

adaption to department

FENZKD

adaption to department

FENZKD

adaption to department

FEIZKD

Case studies

too long for presentation

too long for presentation

can be very useful

lr—RABZT4 RBRVPKRTED ERDPRIED ETEED
Formula adaption to level adaption to level adaption to level
compendium LARILIZES LARILIZES LARILIZED
NHE

Ulrich Rendtel (FU Berlin)

HyE-LTIL (RJILYBEHRKE)
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Use of a professional Learning Management System

JO07xzya )L FEEEBURTLOFEA

Product is Blackboard: http://www.blackboard.com
BRIETIVIR—FENSIY—ERZEFHO>TVET

® All students and teachers at the FU use this software.
NIV EBBRKEDETDFEELEHAERIIZDY Iz T7EF-TLNVET,

® Distribution of materials. CDY IOz 7 CERZEHLTLVET,

® Test in classes (simple multiple choice or correct values to be filled in).

DIATHDTAMILENFET (BT ERABBECELIMEZEEAT HTANTT ),

@ Forum for students (Discussion among students). A RIFTI7+—Z LTHRALET
(FERTOERDIZZTRME)

® Supports Wikis and other functions (distributed learning, Apps, . . .)
YAERTF AT OMOBEEL Y R— L TOES
(ﬁﬁ&?% J@77°U’7'—°/EI‘/7'IE) o Freie Umversilatf?t{.. | ):

4 Berlin
AV v EERAE
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http://www.blackboard.com/

What our students like best:

=N BZOFEN—BFSHEFT T E:

Evaluation - Lecture E}Mfi¢E=

.;{-.g,, 3
Freie Umvemtatrq - ‘BErl n

~NVY /EEB*# S

How did you like the following aspects of our new teaching method?

RIZHITH. DB BEHEDFHBEZEDILNIFETLRA,

Sheets 30 21 )
v—Fhk
ISuHR—K
Applets 29 26 SH
VAL
(V2bx7)
0% 20%  40%  60%  80%

Ulrich Rendtel (FU Berlin)

100%

Midterm - questionnaire in the statistics
2 lecture (n=76)

hil - #METFEICDOWLWTHEME
(EAEHITTEAN)

M very good £ THRLY

O good B LY

O neutral EBE6EHF A4
Obad &LY

Overy bad &THEL

HyyeLoTIL (RIVYVBEBRKSE)

Rede5|gned Teachmg of Statlstlcs



Awards and encouragement

& R

Awards: &'
® 2003 Stat Lab: Media Prize 20034 (D Statistical Lab¥ b7 A TAT7E

® 2005 E-examinations: FU-wide competition on electronic learning.

2005FENTURILAER . NV EBHRRXKEEADOTOZILEE AT XE

® 2011+2013 Statistic course:
Economic Department, best rated course among all courses at the department.
We are really proud of this rating!
The standard rating of statistical courses is notoriously bad at international level!
2011F L2013 F DETFDI—R:
BEFEHOI—RDOP THmEDFHEINnEL,
AREIZEYIZE-TWWET !
EEMEL NI TIE, S FI—RIETEEIEFEEICENDTT !

Freie Umversilat ';21{ ~T |Berlin
AU B AR
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Access to new statistics BTG #RsTE~ND T IR (1/2)
© stat Lab:

® Freely available under: http://www.statistiklabor.de
Statistical Lab (Vb 7)) (FETEZDTFFLANGBEHRIZEZAFET,

@ siill not an official R-package (The use of MS Windows specific feature is the
“problem” which cannot easily be removed).

SDECAH RDARNYT—UTIEHYFEE A (MS Windows DIEEES
FoTWNWAI LD, BEICAERTELUVRIEICE>TULEY),

© “Neue Statistik”:
@ http://web.neuestatistik.de
® Consortium “Neue Statistiks 11” to fund maintenance.
® Soon: free access under http://web.neuestatistik.de/inhalte_web/content/start.html
Neue Statistikl&http://web.neuestatistik.deM A H 2 O—KTEET,

Neue Statistik 1AV —L T LI BF T H-HICEEZHLTHET,
HE 75 <http://web.neuestatistik.de/inhalte_web/content/start.htmIH 5
BHIZ7VEATESLIIHYET,

1%“#_, ‘.
Freie Unnvemtatii | ’BE_rhn
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Access to new statistics BTG #RsTE~ND T IR (2/2)

(3 ) Applets + Animations: Via H.-J. Mittag’s web page
http://www.fernuni-hagen.de/jmittag/repository
TIULYRET A= 3 (FHA) MittagD I T T R—UMBA OV A—RTEET,

O An alternative Statistical Lab (commercial): Fathom
http://www.keycurriculum.com/products/fathom

{th D Statistical Lab. FathomUL\ & FEHYET (HH)

Freie Universitat f?ﬁ‘ ; Berlin

TS
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Some further developments SH7EAERE (1/4)
@ Recording of lectures: FEZEDUNER:

® The interaction of a good teacher with tricky animations may produce very powerful
results (see for example www.gapminder.org).
RWHERETRWGE T ZA—2a DA EDHEIFETEREIMTLELD,
(www.gapminder.org®DH A ;K LMFITY)

® For teaching statistics one needs only to record the screen of the laptop
+ the voice of the lecturer.
M FEHRAA=OIZIE, /— avDRY) =k,
EEMDFEZINERT ST TR TY,

@ Software is cheap and easy to use (see for example www.techsmith.de/Camtasia).
When reduced to an MP4-file 90 minutes of teaching are condensed to 70MB.
‘/7#’717(3:&(11%“‘\53'[,\(T’&Zli Camtasiazx S H8)

DEBEEMPAT7AILIZT NIL7OMBIZIRFYF T,

1%“#_ ‘.
Freie Unnvemtatii | ’BE_rhn
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Some further developments SH7E5HERE (2/4)

@ Teleteaching: =fREB :

® We combined our teaching capacities in the field of survey sampling from three
universities (Bamberg, Berlin, Trier) in order to establish a specialized Master program
in survey statistics (see http://master.surveystatistics.net/MiSS/teleteaching.html).
BRAEZEMETHELTTATSLERILTH-OIZ ZERHFAEDHFT.
NN RV M) =T DIREQHENHIERELTHNET
( http://master.surveystatistics.net/MiSS/teleteaching.htmlz B TL=&LY)

® Combination of video conference + separate transmission of laptop screen by Virtual
Network Computing (free VNC software).
REORYRT—0aVEa—T4UTIZ&KY ETAREE
J—kVaVRD) = DEREEEHETHENET,

@ Bi-directional access to screens. RV )—UADWVARIDT IR,

@ Alternative: Adobe Connect in a one-directional fashion. — 75 [a1 TAdobe Connect
(M RBAVILIIT)EFRAT AR ELHYFET i v (L

AIY Y Bk

4 Berlin
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Left screen: transmission of the tablet content in Trier.

Right screen: video conference classes in Bamberg and Berlin.
EEmE:N)—7ho2TLyb@arTIoVEEELTLVET,
AEE: N\URILIERIV) O THDETAERETT,

Wuniversitat Trier

SRR EEREE RN EREEREEE R




Some further developments Sn7E5HEEE (3/4)

@ Attract students to master program of statistics.

Mt FDELREICHTHIFEDEKESIKIE,

® The recruitment of capable statisticians for research, industry, administration is often
very difficult because of too theoretical background and/or too low numbers of
candidates.
HERE A EEHR, EE BECRATHLE. LELEETERRTT,
HERLERICRYTESRED, BRENETELRVHLTT .

® The 3 Berlin Universities have combined their statistical teaching capacities to run a
joint master program in statistics: see http://www.stat.de/en/
HETFEDIELERERELZ. NIV DIKRENERLTERLTHNET,
http://www.stat.de/en/ZS BT 3N,

@ 120 applicants for 30 positions each year!
BE. EE30AIIXLT, 120 \DIEENHYFT !

1%“#_ ‘.
Freie Unnvemtatii | ’BE_rhn
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Some further developments SH7E5HEEE (4/4)

@ Make statistical consulting a part of statistical education on the masters level.

ELXREORALBT O MDAV FILTAUTZHRITTVET,

® Founded "fu:stat" (consulting unit within FU) 4 years ago (see www.stat.fu-berlin.de).
We earn money to put good students under contract!
“fusstat” (FU IRV Y ILTa40 T A=) Z45FERIIZERIILELT
(www.stat.fu-berlin.deZFZ = &0LY) .
FNEEZHEBLTRUARIALTACETIRAZRZICENTEERT,

® Now we offer a Statistical Practicum as a course in the master program.

A ZEBZELHREOI—XTRMHLTLFET,

® The interesting cases may be used for educational use.

HRRNT—RIHEFEBMICHATEEY,

Freie Universitat | ?t{., | ’BE_rhn

AV U EBARE S
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Resumee ZE#j

@ “New statistics” must not be confused with tricky multimedia techniques applied to
statistics. FTLULMAETRIRXIAWLERILFATATTI=IZEAT S EEITENET,

@ The core of new statistics is its strong relationship to real data analysis.
FLOMETZDORIL I BEQOT I ERVDERMNHLHELNIZETT,

@ The high technical overhead of new statistics demands cooperation to achieve widely
accepted solutions.
The dissemination of the "end-product” should be carefully designed.
Copyrights etc. should be regulated in advance. (These were weak points in "Neue
Statistik").
There will be a substantial need of resources for maintenance (notoriously forgotten).
FTLWRETETIE., G{RITANONEBZFE-OICHNINBEGIFZE . SUL R iiTa%:
BEENRELFT . RREGDERIFEEICFHESINOEIRETT , EEEGE LA
PO TCHRABSNDORETI (ChOAFLLMITFDTERTY) . KENONTLFEVFET
MY —=RIEATFUORTH=OIZKELEENHYET,

@ Technical skills and again cooperation open the floor to achieve a better statistical education
at the advanced level. FEATHIERAFIL OB AL, EELGKEDMIAEHETZLYEGE
R BENTEET,

.-"‘[»4'., X
Freie Universitat ﬁ. | 'Berhn
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