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What Should We Be "Teaching’
m the Beginning Stanstics
Course (and When)?

Willeam L. Harkness
Professor of Simistics. Penn Slaie

Should Add: Where and How

Compaser Shudio s
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Meeting Schedule

# 240 Siudens in clss

+ Dne lange groap mestng (LOM) sach wesk
150 misuies=abl 240 studenis j

* Four lab sectony per class (60 sfudents
each

» Each lab section rests e lifmes pef wodk
1 oo |ake

Conduct of Meetings

* |mmirucice conduces LGM (large group
meenng) with 2 TA's snd I undergmdume
niEms assEng

= TA waih | undergradusie intem mess e
compuier lab afler LG

= Instrucioe meets second compuier B afler
L witl | TA and | undergradusis snism

Goals: Students should be able to

*» Usdesund the ressoning by whech findings
{rom semple duis cam be exiended to larger,
mone panenl popalan oo

= Crincally evaluste the resuls of soenific
srudies

* [lesign. comduct, and analyze a sciennfic
reseanch shusby

(Goals (contimued)

* Pl mabstcal sammnes

* JAnaly e dala wssng susdiical softere

+ Siudy and imdersiand sxamples mnd
spplicaons from & vanety of (ieds

+ Leam mow 1o resd and apply smosucal new
ISP s

Are we dreaming? Who's kdding whe?




Learming Assumplions

* Lamrmung ia emhancad by collsboranve
Eroup EClYIoe

+ Sidemes can leam independeiby

+ There we different kinds of |sarners (holist
werindan, fleld degendens and indepandent
=l

Technology Assumptions

= Compuier st dadicalsd 10 innneionsd we
are avalsble

« Siamencal sodtwars o ooymlssbe on-lane | lor
example, Miniab, SFSS, SA5. )

4 Iruirecioe end SrUdSnTS Can COMuUTIECEE
Sy RCRAOUAlY B AR RChioscualy

Is he Anti-Computer?

Guding Principles

= fhve respommbiliey for leaming basic
congeply 1o sy dand 16 s’
ride be thad of a (aciknasar)

» Provide m masch hands-on work an lessdbls

= Use weohnology appropriasely

+ Beduce ume beiwesn 'concepty’ and
ipplicasara 13 & Mo mim-msee o0 thin
|aber

Professor Lecturing

Readiness Assessment Testing
{RATS)

* Srudmis e aakod 6 S0 pre- s geed
remdings before comung b0 cls snd pnor s
LR T On o the malenal.

¢ ol Srudenis wne 10 (eam same of S
hass concepts of the Gourg h Bl oemn.

» Reading ssssgramenty cover § unil of Sayor
o ef insrucoon (8 “module’




Readiness Assessment Tests
[Critherwise Fonown as RATS)
v inorudusd
E l.i-rm.p
+ Appesl

RATs Procedure

Snufenm

= whe individusl lest weth mulple choce snd
oy (al3e iLemS o B gned readings

= ke & "Oroup Bal Test' on same quiz

* can appel (88 8 Eroup) iNCOITeD! BEWErs

* arg gives smumesaie feedback by inssrucior

Goals of BATSs

o [ndrvdull Fiiie wulivedunl ool
il undersisnding of genersl concepia and
pnaciples msser than smadl, deusles facis

= Caoup: help indrvidusl members of the
roup comprehend idess tha they may pot
Bave gollen on dear onn

» Appoals: hedp membery undariand win

R EEWErS WEnE INCOCTeCT

Instructor Use of RATs

+ B delerrene whise Wudent sull hive
TR CONCEPOnS OF mivandersimndings.

* b provide feedback 10 ssudenis on concepts
thal snadesy sre faving moubles s

* evabiles insiructes 1 foo insirection and
VIl & applicaon ol S ours
ciontenl rether than spending hrw coveing
inpics easily undersind on thest owm

Consequences of Using RATS

* Tiens devoind i leaming baic concepa 13
mere efficmnily wad less bme on dasier
comcepes and mone on harder concepa

+ Sjudents mre well prepared for spplicasons
i tha thié ssrgader [abd,

» Sruhen bocoend sScambomed 1o leaming
concept: on ther owen, enabling greader
ekl i sequencang o 1omos

Student Resctions 1o RATS

* They prefer shudying on their own 1o simag
threvagh lecunes {ure vou surpnesed af this ')

* Thetr performanee on AT is much beter
than you would gver e’

* Thew |ika baving 1o keep up with course on
i egular Basis




Recommended Reading
{Handouis)

| Headiness Assesamess Proces

2 Siep-ln-Siep ol of the RAT Procen

1 Effective Assessmen Lusg Small Groups
iy [mgerove the Gualis: of Lesming in
Higser Educaiim

4 Anscie by Larry K. Michaebien: Whans and
ipthads In Sucoessiul Smul Group Waork

Course Matenals

= prmsed i (ven ane using & drafl of o book
mathered by Jemaca Lot snd Bob Hecksn]
that will be published wm the Spnng 2001

v et coune—Ly herilats—avaloble on-ise in
the Sprng 2000 aned wndeigaing, revision for
Falll I

& mﬂrudmpmﬂh iAo

Cyberstats Coursewant

&2

=

Individual Group Work m

Computer Labs

= im firsi lob alber the AT, load by a TA,
siudenms work alone of in paes 08 Dved ')
el gy 1 green ot end off lsb on the
aclvilie done

o In second lab, lesd by asnecior, achiTne
are done by groups of fous, and are mare
challenging .tgmmw.lu.'nmﬂnﬂ
of lah om ik activines done

Lab Activines

« Fenus om applscanion of concepls covered
by RAT

» Actvilies o the fimst lab afer RAT, led by
TA, are modersiely sirastured. io rmnforce
teaming of the concepes al 8 hauc kevel

« Activites in @e second lab aier RAT, lad
tqm.ﬂmmwm
requeng & higher level of sy

Prior Views on Sequencing

'ﬂhyhmtmmpuihm:h
same saquerscing of topees T
Sioone md Mol ebe Yiew Purrle with three
meTey

| Descnieorg dats

i Prodecing dats {design, probabilisy)

= l.ul'm




Sequencing of Topics: Overview

* [ntrediccs inference eary (withan the firsd
el weelks |

= Whenever approprisie. inclode infenence
willh REw [OpicE &S You go=[or example, in
covenng deanpiive Flatistcs, USIng & cass
study, specfy null and sliemanve

Sequencing of topics: Overview
{Continued)

* Buld on topics previowshy covered by
addang new belly and whisiles, whals
ranforcng them over and over Lgsin

* Keep applicatons closely ted to new
concepta—don 't & “you'll understand wiy
we are doing thes six weeks from now|™

by potheeses, obtaan p-value and maks » Be careful not 1o use concepts not needed
decisron Fior courss umle thns s & good reason,
Sequencing of Topics by Week Sequencing of Topics (continued)

= Week | Course Overview: Duia Tvpes of
Vanables, Descnpove Saustcs for
Categoncal Vanahles

+ Week 2- Bamc Concepts of Inference
Margsn of Error snd Confidence Intervals
Hypotheses; Making Decions. Types of
Error, Probsblibes of Erors; P-value

* Week 3. Descnibing Numencal Dats,
Imierwoven with Inference

* Week 4. RY s, Probabelrty Dustribistions;
Expecied Vislues, Bincoual and Mormal
Dipimbunoms, Inference for the Medimn

+ Week 5 Samphing Dustnbutions, i General
and far Means and Propostions.

T-Dhaenbutasn
Sequencing of Topics (continued) Project |
» ‘Week & [nference for One Mean and One = Dhemgn o Goad Pall
Propartion = Dhestign a Bad Podl
+ Week 7. Surveys, Expeniments, Types of * Design an Experiment

Studiea
» Week ¥ Progect Work: Review (ar Midberm
» Week 9 Project Wark on Surveys, Tyvpes of
Studses, and Expanmenis.




See Handout on Project |

¢ Snudenis will need 8o find examples off good
pedds and bad polls. on the weh, based on
iheir resadings of the courss matenals

s ﬂ_mmmﬂulnﬂ. lor g
anid bad exergples

¢+ Siudenis wall be mebed 1o design &
revdomared expenmeeni (with I ireatments
i PR

Sequencing of Topics (continued)

+ Wk 11" Infermnce for Two Meana, Two
Pregperuons, snd Paured Compansons
‘Wieek 11 Comelsizon and Regresion
Wk 12 Propect Work

Week |} CThi-Square Tesu; | Fecior ACY
Wewk 14 Selecuss of Suremonl Procedunss
Wk |5 Renview fof Final Exam, Wnp-Lip

Project 2

= Mlggor Siudy Invalving
Crestireg & Survey (on Masic)
Suadenis Fifling Cht Samvey

Anshvang Survey Hesponsm, L'ung a1
Laast & or % Siansiocal Techrogues

Swrthesizng Semesier Tomés
Wrting & iufman Hegaon

See Handout on Project 2

= Spsdems will need ko deieming whether o

e maan of medisn a8 measuns ol lscanon

= Theey wall noed jo read abosd non pATAMENNC

= and (D use appepnate ofe e
i i8 LEsd

+  Fonparnmmetnc slerence. exeepl of B

%ign 169, 1% Mol covered i coune fat
through BLAT: they should be prepared!

Some Closing Comments: |

« i sy i list the set off 1opues one wall
pilact 1o chooss from so weclude in the
courve. |t 14 Nl 50 easy io make carelul
firal descitea 0N 0o ETAEE

= Froe youmsll of preconce ved nobom o=
the onder i wiech vou Sk sopics ought i
be coversd. Then sssemble & sequence thai
v el sty Vour Coune goals

Session 6.1 not available




