Cooking for the buffet -
Individualizing course content to
improve learning

Dennis Pearl
Redesign Alliance Meeting
March 30,20010

This project was initiated during NCAT’s Pew Program in Course Redesign.
Remember the two take home keywords from Kay McClenney’s keynote
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“personalized.” Buffet = “Mandatory Personalization.”




Tentative Agenda

 The Statistics Buffet
> The History of the idea
> The implementation
> The assessment

» The Next Step




Traditional Problem:
Low Expectations for a
Lecture-based Course

When I arrived at Ohio State in the early 80’s course was traditional lecture
and recitation (where TAs go over problems with students) and we faced

traditional nroblems
TGO proorlCs———




"l don't talk in my sleep. I'm a
Statistics Lecturer. | talk in
other people’s sleep.”




Traditional Problem:
Low Success Rate

And students were not doing too well so that passing statistics was a barrier to
graduation for many...




“In my thirty years of teaching statistics
I've given exams to over 50,000 students.
Now I travel free using frequent crier miles.”

But we know what works...



What Works

Arthur Chickering and Zelda Gamson’s 7 Principles

Good Practice in Undergraduate Education:
* Encourages contacts between students and faculty.
* Develops reciprocity and cooperation among students.
* Uses active learning techniques.
* Gives prompt feedback.
* Emphasizes time on task.
* Communicates high expectations.
Respects diverse talents and ways of learning.

1987 Higher Ed Bulletin article. Time on task is number one in association with
learning.
Pedagogical principles — also need to think about relation of pedagogy to content



What Works

Guidelines for Assessment & Instruction in Statistics
Education

* Emphasize statistical literacy and develop statistical thinking

* Use real data

» Stress conceptual understanding not knowledge of procedures

* Foster active learning in the classroom

* Use technology for developing conceptual understanding and
analyzing data

* Use assessments to improve and evaluate student learning

Endorsed by American Statistical Association
(similar guidelines in other disciplines). Overall, keep students engaged and on track



"Do your stat homework. It's good For you.
Think about the millions of poor kids
who go to bed without any statistics at alll"

Just telling students to work hard because it’s good for them doesn’t do it. You’ve got
to build into your pedagogy Mandatory Engagement that feels useful and
personalized.



Previous Redesigns:

1980’s:

Inspiration from the lab sciences

1990’s:
Gen Ed and the rise of technology

2000’s:

Inspiration from ...

Introduced hands-on activities and computer labs for analysis in the 1980’s. In
the 1990’s Gen Ed requirement for Data Analysis introduced with computer lab

nouwalco-toiHustrate concepts and analuces built in - Conrce aorew dramatically
OV SO ToO oS TTatC- CoORCO Pt Gl y SO oot COurs T ooy GraraaCarty

from 1000 to 3000 so funds available for new add-ons. In 2000’s inspiration
comes from an unlikely source - Mary Smith’s Diner in Pickerington Ohio.
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Goal: successful student choice

“This is not Burger King™, You don’t get it your way.
You take it our way or you don’t get the damn
thing.”

- sign in Mary Smith’s diner in Pickerington, Ohio

Education has too long always normed for the group rather than working for every
individual. Mary’s Diner was a successful business for decades by serving a niche as a
good meat and potatoes diner. But you can serve the best roast beef in the world and
a vegetarian won’t be very happy.
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Goal: successful student choice

“This is not Burger King™,You don’t get it your way.
You take it our way or you don’t get the damn
thing.”

- sign in Mary Smith’s diner in Pickerington, Ohio

- A Las Vegas buffet

How do you serve a large diverse group of customers and make everyone happy? The
model is... A Las Vegas buffet.
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The Buffet Idea

¢ Full complement of nutrition (meet all
instructional needs)

» Serve individual tastes to encourage
consumption

» EEGP-example from life experience,
example outside, generalize, practice

* On-line contract and student tracking

EEGP = Salad Bar ... side-dish ... main course ... desert bar
Enhancing concept comprehension & retention Leah Savion &Joan Middendorf
Indiana University 1994 article
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Advising the Learner

* Learning Styles
* Study Strategies
* Previous Student Experiences

We want students to make appropriate choices based on sound reasons.
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Learning Styles
(Felder & Silverman model)

* Active-Reflective
° Group-individual dimension nested here
* Sequential - Global
* Visual - Verbal
* Sensing- Intuitive
Try it out at:
www.causeweb.org/ils

Felder’s group is in Engineering education and this seems to be relevant to STEM

disciplines.
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Current Student Distribution

55%

31% 14%

11 9 7 5 3 1 1 3 5 7 9 11
Active <« P Reflective

Active learners want to try it out first. Reflective learners want to think it
through first.

16



Current Student Distribution

59%

31%
11%

..

11 9 7 5 3 1 1 3 5 7 9 11
Sequential < P Global

Sequential learners want to hear the details first and build up to the big
picture. Global learners want to hear the big picture first, then fill in the
details.
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Current Student Distribution

51%

] 42%

8%

11 9 7 5 3 1 1 3 5 7 9 11
Visual «¢ P Verbal

Visual learners remember things when they can see a picture. Verbal learners
do well when they hear about it or read about it.
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Current Student Distribution

42% 38% 20%

1

1M 9 7 5 3 1 1 3 5 7 9 1
Sensing < P Intuitive

Sensors like activities with hands-on manipulatives. Intuitors think hands-on
data generation is busy work would rather use simulations or have the data
directly to get to concepts.
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Sensor/Reflective Focus Group Quotes

* “l did not find Lab 2 beneficial ... I'm not
that big on group work anyway.”

* “| liked the hands-on activity in Lab 9 . |
can grasp it easier if | can do, see, and
touch.”

* “l looked at the book when | needed
another example.”

Quotes from students who were strongly sensing (in lab 2 students designed their own
experiment. In lab 9 students counted m&m candies to estimate the percentage that
are brown).
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Intuitive/Visual Focus Group Quotes

* “Lab 5 was good in that you had a chance
to make your own predictions...”

* “The Jokes were cute - actually helped
with the material instead of being an
advertisement.’ (referring to cartoons on the website)

* “| only opened the textbook the night
before the final exam.”

Quotes from students who are strongly intuitive and strongly visual. In lab five used
applet for correlation guessing game.
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Intuitive/Verbal Focus Group Quotes

* “| liked Lab 2 the most because it
required original thinking.”

* “| enjoy group work and discussion.
Good to know other students have
questions; I’'m not the only one.”

* “The textbook was quite helpful ...
clearly established concepts and
formulae.”

2" comment from strongly active student
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Large Group Options in a 3-choice Buffet

Monday l Wednesday Friday
[llustrations and presentation of general
Option A principles aided by individual reflection
Global & opportunities. Problem solving
Reflective session

[llustrations and presentation of general
Option B principles aided by group based
Sequential & | activities

Active

Problem solving may be replaced by out-of-class problem
solving coupled with on-line mastery quizzing.

Worked through NCATs planning tool = spreadsheet to determine if goals align with
effort and expenditures.

Most money paying five faculty to give redundant lectures three times

About 2/3 of lectures was introducing new concepts with examples and about 1/3
solving problems.



Small Group Options in a 3-choice Buffet

Tuesday/Thursday
Option A sensors More hands-on data generation
Option B intuitive More applet and simulation activities

Note - individual TA always sees the same type of students and can be matched as a
specialist.
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STATISTICS 138

Navigation: Stat Dept = Statl135

| sumasWome
.
Syllabus & Policles: - Welcome to the Stat 135 website
| merucers
Fall 2009 Students: We are currently resetting the website for Fall quarter. Soon, you will be able to use the MyStat135 link on the left to find
- HelpRoom homework assignments, lecture notes, and more. You should have received your section assignments by e-mail on Saturday afternooni - you
should be attending those sections beginning on Menday September 28th.
- pmasws

The first i is now posted in myStat135. It is due October 8th (Thursday lab sections) or October 8th (Friday
lab sections).

TAKING
SURVEYS 1

i
H
¢
g
§

g

Coopyriaht (¢) 1992 by Thaves, Distributed from www.thecomics.com,

(Previous ) Cartoon for Wednesday, October 7th

i

(‘search Star135s

mﬂ

Entering The Buffet (www.stat.osu.edu/~stat135)
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Log-in

OHIO
SIAIE

Contact Us/FAQ's
Glossary

Corrections

Search Stat135

mﬂ)

STATISTICS 135

Navigation: Stat Dept | Stoti35 | myStat1i3s

Welcome to myStat135

Click the button below to login. You will be prompted for a username and password. Your
username is your OSU name.n (e.g. smith.123) and your password is the same one you use

to connect to HomeNet or use to schedule dasses and view grades.

muStat135 1 aain

& (
If you have forgotten your password 1 E
request a password reset.

brown.73

Realm: (

Login uses university-wide e-mail and password
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Contact UsFAQ's
Glossary
Corrections.

STATISTICS 135

avigation: stat peps |

at133 | mystaciss

myStat135

Farpearl1
Course Admin

MySOL Database
Add Mastery Ouiz Quastiors
EAQ Edtor
Wob Usage Report
Lecture Admin

Lecture Editors
830 EA160 [Paul

230 EA160 (Powell)
2:30 EA170 (Elumenthal)
‘Siati3aN (Wuenschell

T.A. Resources
Class Rostes
myCheckist Progress Renart
View All nyCheckiists
Live He p Admin
Main Menu
ny/Checkist
Readingshideo
Hemewore Assignments
Lecture Notes & hiornaton

Review ILS Results

Welcome to the Stat 135 webpage
Harz s the five number summary for the graces on the first midtzm c<ar:
Minmum=35,01 =71, Median = 79, 03 = 88, Nacimum = 1€0
R2cu2sts for regrad ng of a midterm guesicn mMustb2 In wiriting with tre reason you
feel ynu desarve mara credit aftachec t your Rxam Regrarded socres may gc upo-

down cenending on whethe- the original grading wes 100 harsh o too lznient. All
requests MJst e In by Hriday Februaty 20.

Office hours are ncw operating in rcom 130 Cockins Hall.

Nota: The caa cer nalled "hondale” in the | ah beoc naeded ‘07 he homewark
assignment s called " ‘on the Data Set download page.

myContract Assignments
Mor Tie Thar Fi
Room: Nc class
EA160
(Problem
830 | pisscvery- solvirg
based group outside of
Large | actiities cass)
group presentation
ofgenera
onnziples
Hoom: Socm:
EA 256 EA 265
1:30 viscovery L scovery
based labs, based labs,
Small 4
mure apglel mere applel
L and and
simulation simulation
activites actvties

(Students see only
“Main Menu” items)

School Strategies Scale Questionnaire
Infermation Disclosure Statement

WebCT Lcgin

(myStat135 Log Cut )
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SAR STATISTICS 135

Navigation: Stat Dept | Stati35 | myStaoti35 | Lecture Editor

SR .
Syllabus & paficies Info for Pearl's Section
~ Instructors Announcements
- _HelpRoom | Date [ Announcement [Delete
OIS
today
o Awplets
CEmmEEsEEE— Lecture Notes
WeblLinks
Date \ Description Filename ‘Delete ‘
Contact Us /FAQ's W [ Browse... )
Glossary -
Corrections
Save Changes

Search Stat135

WE.

Preparing the Menu

Behind the scenes - an instructor’s interface. Here: to post announcements and lecture
notes
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STATISTICS 138

Navigation: Stat Dept | Stati35 | myStati35 | myChecklist

>
O

myChecklist

Welcome to myChecklist! To help us track your progress through the course, please check the items you have completed.

Save Checkmarks

To insure that you have practice with a broad You have chosen not to You have chosen to participate in the
array of problems, we have assigned the attend the in-class problem Sensing version of our labs and will meet
following homework assignments. Obviously solving sessions on twice a week. To meet the requirements
working through these will help prepare you for | Wednesdays. As an | of this part of the course you should do
our exams. You should complete the following alternative you should: | the following:
homework assignments:
1. & Complete study 1. & Complete Lab 1 in class.
1. ™ Homework 1 quide 1. -
Contact Us/FAQ's 2. [ complete the revised version
Gl 2. ™ Homework 2 2. ¥/ complete mastery of Lab 2 in class.
ossary
. quiz 1 o
Corrections 3. ) Homework 3 - 3. [ complete Lab 4 in class.
. 3. [ complete study o
4. [ Homework 4 quide 2 4. _! complete Lab 3 in class.
myStat135 - =
5. [ Homework 5 4 Complete mastery | 5. [ participate in the Peer Review
- quiz 2. to prepare you for the first
6. B o midterm.
; 5. O complete study "
7. O Homework 7 guide 3 6. _ Complete Lab 5 in class.
8. [ Homework 8 6. Complete mastery 7. U complete Lab 6 in class.
uiz 3.
mo . 8. _! complete Lab 7 in dlass.
7. [ complete study -
quide 4. 9. ! complete the revised version
of Lab 8 in class.

Individualized Student Checklist

A checklist of things to do that is individualized for the student.




Gathering |
Testimony

Contact Us/FAQ's
Glossary

Corrections

[Search Stat135

Wwe..

STATISTICS 138

Mavigation: Stat Dept | Statids | Mid-Quarter Fecdback

Mid-Quarter Feedback
Thank you “o- taking a few mnutes to ccrrplete this survey abcus the choices yeu mads n
flling SUt your learnng contract, we' | Use you-~ respenses In a1 anonyrrous way o enhance
tne experience for everyone end zo prcvide information fo- futu-e STAT 135 students.
1 arge Group Fxperience

Whar aspects of tie large group exgeriznce he p
‘Whar: aspects of this experience dd not help ycu

you learn the mazeiel?
Ern

Lab Experience

‘Wharz aspects of tae lab exacricree he ped you leern the material?
Whar aspects of tls experience dd not help ycu lzern?

Independent Problem Solving (as a substitute for class meetings)

wha aspects of 1 independent problem sulving experience hslp=c yoi learn The
material?

Wha. aspects of Liis experience dd nol help yeu lserm?

Overall

Indizate your |zvel of agrzemenz/d sagreemrent with the “ollowing szatenzrt:
"Overall I think I macde the right choices in my learning contract.”

Ostrengly Agree
Oagree

Orisaarce

O S enyly Disagree

Testimony helps guide course improvements and provides advice to future students.
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Contact Us/FAQ's
Glossary
Corractions

Novigation: Stat Dept | Stat135 | myStat13s

Welcome to myStat135
Personal Information Disclosure

"Each of the sections of this course will be geared toward a particular combination of
learning styles and you have the opportunity to choose which of these sections you feel is
the best match for you, We hope that giving students this choice will make them more
successful in the course, Data we collect about you as a student in this class, like your
scores on exams and assignments, will be used to study this new teaching method. Later,
we intend to report summaries of the results of this experimental approach in published
articles and in presentations at conferences. We will not use your name in any of these
reports. Your participation in this research is very much appreciated and is completely
valuntary. If you don't want us to use your personal data in our research, then check the
button below to opt out of the study. Removing your data from the research database will
not affect your standing in the class in any way. In fact, none of the instructional staff will
know which students have chosen to withdraw from the study until after the quarter is
over and grades have been assigned.”

® vou have my permission to use my data in your research.

© Do notinclude my data in your research.

Continue to myStat135

Search Stat135

WED

With Permission

Ethics demand that students give permission for the use of their personal data in

research.
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STATISTICS 138

MNavigation: Stat Dept | Stati35 | Contact Us/FAQ's

Contact Us/FAQs

An immediate answer to your question may be found by browsing or searching our FAQ
system. If you cannot find the answer you need, you may also contact us by e-mail and
we will respond as soon as possible. We also welcome your comments and suggestions.

Answering
Questions

Top 10 Questions for STAT135:

. What computer labs have DataDesk and EESEE aveilable?

What books are required for this course?

I am a graduating senior. When is my Final?

. What calculatcrs are allowed on exams?

Do I need to purchase the software?

If I choose the online quiz option (skip the problem solving lecture), when is the
Glossary date by which I must submit my online quiz?

Where can I purchase the software?

. What software is used in tnis course?

. I have completed the invertories. Now now do I make my choices?
. How do I view PDF files?

Gotopagel |2 |3|4]|Prev Next
Search Stat135

Search FAQs
mﬂ; You can search the FAQ database by entering a keyworc below.

Enter keywords to search:

You can further limit the search to questions/answers in the tollowing selected topic
areas. Leave the search field blenk to see all FAQs in a selected topic area.

2
O

RGENCINES

Contact Us/FAQ's

Correctlons

cwmN

-

All Topic Areas 3

The FAQ system sorts by most common questions (default), by broad topic area, or by
relationship to keyword. E-mail is generated if the question is not in the system.
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—lectronic ncyclopedia of « tatistical T_Xamples & [ _xercises

w—

Providing Resources

The Electronic Encyclopedia of Statistical Examples and Exercises (EESEE) has
approximately 150 stories from the scientific literature and the popular press - with
background information, the protocol, datasets, and questions on statistical issues.



Calendar

About CAUSE

Member Logini

Password:

Forgot password?

egister / Log in to:

Resources: Statistics

I oviostion: CAUSEweb

A national organizatian whuse missior is Lo support end advence undergreduate stetistics education, n four terget ara

Consortium for the Advancement of Undergraduate Statistics Education

resaurces, arofess onal develozment, o

IE m
=

Research

treach, and researen.

Srcrbewin
iTunes wses )

CAUSE NEWS

Octobar Teaching & Learning Webinar Series

SI9-Up oW for our next " Teaching & Learm ng Series” weoinar, Octoser 13 From 2:00 to 2:30 pm Lastern time 2n "Using =
Pesr Review in Stetistics an-t Bioiagy: A Conrdinat=d Statistice| Literacy Project” wit' Fllen Gundlzch & Nancy Paasz, Purdu= Un versty.

CAUSE Webinars on iTunest
The CALISE wehinar series remrdings pre now aveilabie as podeastal Suinscrbe via |91 Tunes] o, CER

Update: You can also find us an tha iTunes Music Store.

CAUSE Professicnal Development Opportunities at JMM 2010

Going to tne MAA-AHS nml Hathemetics Mcetings 2010 In 520 Francised In January? 1 52, you ll dehin tely want to check Sut tha two

arkchops ond @ minkourse that we. wll be offering. The workshops wil consst of "Became  Catalyst for Change in Statistics
it il \STanchimg 1o keeak choty tatioslew (Hor I triehosa s I Banching Taiery Btaie) L T\ mikouksa s

"Remodeling Data Analysis” This wil ze the thic) consscutive year of CAUSE's muckiement 17 Wb GTerig sre-conferance

workshops.

CAUSEweb is now on Twitter!

(PNmaC Al el s i o S i ot ok e ey e o
n tha front paaz, & new even: is added £ our research o professional developmen: colendzrs, updates resarding the web sie, or other

Siburtont ot

Technology Innovations in Statistics Education. TISE has published the fi-st issue of voluma 3, Induding Fapers oy Jane Watsan &
Julie Donne (TinkerFats as a Rescarch Tool to Expore Student Undersionding), ond by Weoster west (5033l Dat> AnAYSis with
SHatCrinch: Patential Renefits to Statistionl Frucaron ). Meass visit tise.atat.ucla.edu

Digital libraries of resources for teachers are now available for most every discipline.

Our site for statistics is at www.causeweb.org
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Resources: Physics

> comPADRE

C login - create an acount - heln
<4\ Physicz and Astronomy Education Communitics [

ind a Resource, . | ] [Advanced]
Community Services  ContactUs  About ComPADRE

my communitics Participate!

B TR s i W e Ml rcsources for physics anc astr

Featured Collection

e 7 i . ComPADRE is powered by your aunmssions. We
The ComPADRE Digital Library is a network of free encourage you to login and wntribute’ Account

onlina resourze collections supporting faculty, students, regitration is free.

UCOMP - Computational
Physics

A place for snanng Information
and resources for those

and teachers in Physics and Astronomy Eduration.

Fach of our eollections contain materials designed for a
specific community. Browse below to find a collecticn

right for you.

For Students

Nudeus
Community, scholarships,
research, & more

For Teachers

Physics Front
Resourres for K-12 physis
teachers

interested in Physizs Careers Resource Physics to Go

physics Cereer resources & options  Fun phiysics images & articles
Physics Classroom psac

PIGROTRNNE A dhysics tutorial  broad collection of physicel

PTEC nas a map of evailabee
Research Experiences for
Teachers (RETS). You car view
it here.

The CormnPACRE Digital Library
P
EaN S

Soonsored in part by NSF
grants DUE-022€6123 and
DUE-C532798.

Physics to Go
A di-montly online macazine

For Faculty - General

ose
Open Sourca Physics

PER-Central
Physics Educaton Research

ysi

Sciences Resourc

%
Center

PTE
Physics Teacher Education
Coalition

uCOMP

Computat onal Physics

science resources

For Faculty - Courses

Advanced Labs
Junior and Sen or Labs

Astronomy Center
Introduczery Ast-onomy Course
Resources

Physics Source

Introductery Physics Course
Resources

Quantum Physcs Resources
Smacetime Emparium
Relativity Resouices

STP

Statistizal and Thermal Physics
Course Rescurces

Collaborators

ComPADRE is working with multiple groups
interested in fzclitating physics educators.

o )

Learn more ebout pur collaborator
potential collaboration opportunitics.

and Partners

ComPADRE is generously suppoited by the
following organizations:

NISIDIL V.14

Learn more sbout cur sponsors and partners!
Featured C ity Events
i Physics Classroom Updares

a Upcoming OSP Events

@ Adupi-a-Physicist
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Resources: Earth Sciences

Getting started
with DLESE »

Browse
the library »

() Educational resources
Resource Type &
@ Collections >~

) News & opportunities

vl
njq'

\:lree service for leamers of all ades

—
L B ANS DL |

EAQ | Site map | Privacy | Terms of use | Contact us

Supported by the National Science Foundation

@ What's new at DLESE

e LiveScience features Artist and Geoscientist, Susan Eriksson in an
NSF produced video: "The Art of Science.” Drawing on her scientific
background, Susan Eriksson creates mixed-media sculptures,
paintings, and installations. She blends scientific discipline with the
inspiration that drives successful artists in the studio and scientists
in the laboratory. Credit: NSF

e Newest Resources in DLESE

@ Resource of interest << Previous | Next >>

YEAR
of SCIENC

Explore. Empower. Engage...
The Coalition on the Public Understanding of Science (COPUS) and its
participants lead the way in the celebration of the Year of Science 2009
(YoS09) - a national, year-long celebration of science to engage the public
and improve public understanding about how science works, why it
matters, and who scientists are. As they develop programs for 2009,
participating organizations share program ideas, register them in the
COPUS registry, and collaborate with others to celebrate science.

Posted June, 2003

Suggest an interesting Earth system site.
View or subscribe to all resources of interest
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Resources: Chemistry

Collections Communities Online Services About

Teach the World Chemistry
Explore!

What's This? Periodic Table Live! Molecules 360

ChemEd DL aims to provide exemplary digital resources, tools, and online services to aid in teaching and learning
chemistry. A collaborative, community-driven effort, we provide a destination for all those interested in chemistry to share
what they know so that others may learn.

Our Partners: :@ q‘;’% <5 ChemCollective N

© 2007 Chemical Education Digital Library | Contact | Privacy | TermsofUse |

Our Sponsors: - &)
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Resources: Biolog
ben

HOME  ABOUT  K-12 EDUCATORS  COLLEGE FACULTY  CONTRIBUTORS  SIGN IN

BiosciEDNET DIGITAL LIBRARY PORTAL FOR TEACHING AND LEARNING IN THE BIOLOGICAL SCIENCES

e

SIGN IN Advanced Search

USING BEN

BROWSE BY
SUBJECT

BROWSE BY
RESOURCE TYPE

BROWSE BY
AUDIENCE / LEVEL

BEN SCHOLARS

BEN TECHNOLOGY
WiKI

ISOVERADL WIKI

CALENDAR

WELCOME

Welcome to the BEN portal, the National Science Digital
Library (NSDL) Pathway for biological sciences education.
The BEN Portal provides access to education resources from
BEN Collaberators and is managed by the American
Association for the Advancement of Science (AAAS). Over
14,265 reviewed resources covering 77 biological sciences
topics are available. BEN resources can help you engage
student interest, shorten lesson preparation time, provide
concept updates, and develop curricula that are in line with
mational standards for content, use of animals and humans,
and student safety.

Currently, registration is not required in exchange for access
to the wealth of information freely available through the
BEN Portal. Users retain the option to Register and/or
Login to join our community of 10,396 biological science
educators. Qur privacy pelicy provides detailed explanation
on what information is collected, protected, and used for
users desiring to exercise their option of registration.

SITE MAP | CONTACT | POLICIES

AVAAAS o

N|

MicroRNA Journal Club.

Adapt the traditional joumal
club format fo the classreom -
- introduce students to the
process of discussing and
evaluating primary research
lit.

Sci. STKE 2005 (300), tr24.

DL
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Resources: Mathematics

> The Mathematical
§/ Association of America

MathDL

The MAA Mathematical Sciences Digital Library

| | Register
Searchp: e = = e 5 £ : z
ialultatinabastitanl | MATH IN THE NEWS N ONTHIS DAY ..
" October 7, 2009 October 7th,
MAA Reviews and Mathematics Job Opening at NSF 1601
Classroom Capsules and & 8 s i s
Notes The National Science Foundation has an Baptisimal date of Florimond de Beaune. His
opening for a qualified mathematician: fame rests on the two brief notes ...
Search NSDL Director,Division of Mathemiatical Sciences, in
A New MathDL! the Directorate for Mathematical and Physical asaa -
! Sciences. The job pays up to $170,000 per Khayyam's tree trang lanted. When tne )
Goals of MathDL year, and is located in Arlington, Va. poet/mathematician Omar Khayyam died in ...
RSS Feeds more See all details for today or pick a different day.
About MathDL
Contact Us
e Browse News Archives
pyright and Fair Use
Information Search News Archives
Privacy Policy

L ——
Welcome to Loci, the online | =
publication of MathDL. Loci | | 'ﬁ
is the continuation of three
former MathDL publications: ‘ (—l
The Journal of Online —

MathDL Partners
On this site you will find pdf
The MathResource copies of the articles that
have won MAA journal
writing awards over the
years and short bios of the

|
J

Register

with the authors. Mathematics and its Applications (JOMA),
MathDL to receive Digital Classroom Resources (DCR), and
access to My Library. SotoMAs Writing Auards Convergence.
Make your own resource
Goto Locl

list; start discussions
with your friends.

And mathematics. These digital libraries are well indexed by topic, by type, even by
pedagogical method ...




Resources: that are relevant
Pedagogy in Actio e

the SERC poetal for Educasrs > =
¥ - . h

% ke

Tha LIy = Comnecling Thisey S Ol

T i ] Mimi

The Wk Why are How - ‘;’-u-d‘w Sumczwery Przlziomy
A reawe net of wal pagen sbaut lmech

Activities & [ .

R IO W e L Er iy

Research on Learning |

A, By Bagra phey al the Pri aad Wel
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Science Education Resource Center at Carleton College. Digital portal aligned with
pedagogical method. Want an activity that uses cooperative learning to teach
molecular biology? Or an activity using Game-based learning to teach statistics?...
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Commercial Resources:

Well-supported &
Sometimes well integrated

For examples see NCAT
Corporate partners

Today Course Management Systems have multiple ways to provide students
with individualized content. So technology and resources are there — so how

dowe handle the conrce laoictiere?
CGO—wW Tt G C—thc—co CTOSTotTo~

o
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Nuts and bolts issues

» Common coverage of learning objectives
> common list of = 10 objectives per week

» Equalize difficulty
° to remove as decision metric

 Support equitable testing
> makes up about 2/3 of grade

Key idea: Keeping it fair to all. Learning objectives = List of 91 things we want them
to know index everything by that
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Example Learning Objectives:

59. Be able to use the computer to calculate
regression estimates and know how to
interpret the resulting output in relation to
how it answers questions about real data.

60. Understand that the regression method is
inappropriate when there is a nonlinear
association, when an outlier will drive the
results, or when there is a desire to
extrapolate outside the range of the data.

61. Understand that the regression method is
used to estimate the average value of y when
you know x.

Here are #59 to 61 for regression topic
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Nuts and bolts issues

» Common coverage of learning objectives
> common list of = |0 objectives per week

» Equalize difficulty
° to remove as decision metric

 Support equitable testing
> makes up about 2/3 of grade

Key idea: Keeping it fair to all

Don’t want choices based on easiest path so all assignments for grades are the same.
Example of lab report.

Old problem of integration of material across segments of the course addressed.
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Circle maze x = 20 Circle maze x = 30

One lab does data generation connect the dots maze competition and compare time to
complete (Y) with length of maze (x)
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* points = 18 Correlation coefficient = 0.7831
Sum of squares - NN
e
)1){'.1.:"-
v
. e
s =
e ol
o
o
L]
=
e
() Add data [/ Show least-squares line
{® Draw line []Show mean X & mean Y lines

David Moore’s Regression applet

While another lab does applet activity but all staple their lab work to lab report hat
answers three questions

HOW WAS A SPECIFIC LEARNING OBJECTIVE ILLUSTRATED IN LECTURE,
IN LAB, AND IN HOMEWORK
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Nuts and bolts issues

» Common coverage of learning objectives
> common list of = 10 objectives per week

» Equalize difficulty
° to remove as decision metric

 Support equitable testing
> makes up about 2/3 of grade

Key idea: Keeping it fair to all. Common midterms and finals
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Additional course goals

» Off-load repetitive tasks to software
> FAQ & e-mail system, indexed resources
* Increase satisfaction and success for instructors

> More info on students, students selected environment,
support for technology use

¢ Better TA training

> Summer course, Certification process, customer service
training

* Reduce costs

> From $191 to $132 per student enrolled
> From $238 to $155 per completed student

Main cost reductions due to personnel substitution, no Friday lecture for most
students, and help room structure
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Student Reaction

Subject Positive negative
comments comments

Having choice/gearing to 100% 0%
Learning Styles
Group activities 90 % 10%
Material on web 83% 17%
Team teaching aspects 70% 30%
Variety of assignments 86% 14%
Overall course 93 % 7%
organization

Total 89% 1%

How did the design of the course help or hinder your learning?

84% of students responded

Summary of open ended responses shows high satisfaction with the buffet model.
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Student Performance

Class # of Midterm Exam Final Exam
students | Median| % < 70 | Median| % < 70

Buffet 297 84 11.9 81 23.6
Traditional 121 81 22.9 76 32.8
Dayime
Evening 93 83 13.7 79.5 26.9
Prior Year 403 78 19.6 72.7 41.8
Day
Prior Year 97 84.5 11.3 79 30.1
Evening

Note: class-to-class variability during 2003-2009 under the buffet model has
been = [.5%

Evening classes have older students in smaller classes who had done better than
daytime students for the previous decade. Students in the first buffet course did better
on the same final exam as other students in Spring 2002.

A revision of the orientation process now ensures that all students are able to make a

choice.
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Student Retention — year before and
after implementation

Issue 4 Quarters prior Under Buffet
to Buffet
Withdrawls 11% 8%
Grade E or fails to 7% 3%
meet requirement
Incompletes 2% 1%
Total 20% 12%

Note: fewer course repetitions means enrollment no
longer includes 240 students per year who would be
taking the course for the second or third time.
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DWE rate over time
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Note trend in recent years may be due to incremental course improvements OR
students getting better (but summer sections not under buffet still at 20% level much
higher rate of DWE so evidence is fairly strong)



Strength of the Evidence

» Have | shown that the new method was
effective in my situation?

» Have | shown that the results of this
study would generalize to other
situations?

Are the numbers meaningful?
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| am happy to report that my office number 440 is more than one and a half standard
deviations above average!

Now realize | need to collect more relevant data.



To study the effectiveness of the
next redesign

* Learning Styles (Felder & Silverman)

* School Strategies Scale (Tuckman)

» Student Attitudes Towards Statistics (Schau)
e Student Characteristics

» Statistics Thinking And Reasoning Test
(START: Garfield, delMas, & Chance)
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DWE rate over time
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Note trend in recent years may be due to course improvements OR students getting
better (but summer sections still at much higher rate of DWE)



Fold-Increase in odds of knowing
concept on the Statistical Thinking
And Reasoning Test (START)

Fold Increase 95% CI

Winter 2008 .48 (1.24,1.72)
Spring 2008 .64 (1.43, 1.87)
Fall 2008 .74 (1.53, 1.97)
Winter 2009 .78 (1.55,2.03)
Spring 2009 .72 (1.56, 1.90)
Fall 2009 .63 (1.48, 1.78)

By comparing to a nationally normed concepts inventory we get an independent view
of “value added” of the course. Here compare pre-course results to end of course
results. Data for students who spent at leas 5 minutes (Spring 2009 switched to
making it part of grade 3 points out of 670 and response rates have gone up
considerably)



"Thanks Mary, that does put
our data in perspective."

By collecting data on multiple endpoints and key explanatory variables we can get a

better picture...
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Rank Correlations

ACT GPA SSS SATS Final START
ACT math 1.000
GPA 0.238 1.000
Test composure (SSS) 0.140 0.143 1.000
Cognitive Competence -0.233 -0.174 -0.296 1.000

(SATS)
Final Exam 0.511 0575 0.126 -0.292 1.000
START 0.246 0.319 0224 -0.251 0.402  1.000

But the picture may never be sharp. Education data like other Social science data is
often frustrating to those used to the reliable data of laboratories in the physical and
natural sciences.



Don't Worly were
Just gong to keep
Yov here over night
to do a few tests! [T L

Don't Worly we're
Just going to keep
You here over night
todo s few kests!

Why education research is harder than medical research.

DON’T WORRY WE’RE JUST GOING TO KEEP YOU HERE OVERNIGHT TO DO A FEW
TESTS.
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is fo alter vour ability to think and learn things.

( Don't worry. The only side effect of my research ) Don't worrs. The ol side effect of m research
is to alter your ability to think and learn things.

Why medical research is harder than education research,

DON’T WORRY THE ONLY SIDE EFECT TO MY RESEARCH IS TO ALTER THE WAY YOU
THINK AND LEARN!
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Summary: Components of Success

I. Individualizing presentations
* Explains = just under 60% of the benefit

2. Fostering commitment
= student contracts

= checklists
= calendars
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Summary: Components of Success

3. Increase self-awareness
* learning styles
= school strategies
4. Explicit learning objectives
" integrate components of course
= appropriately direct feedback
5.Test what’s important
= “test to the teach”
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Summary: Components of Success

6. Build peer-to-peer community
= global help room
= collaborative learning activities
7. Staff training
* customer service training for course
assistants
* Summer teaching course
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Summary: Components of Success

8. Campus-wide collaboration
~ EEGP

9. Feedback
* 3-minute papers
* Mid-term feedback
= e-mail focus groups
* Testimony to inform future students
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“1 have a Ph.D. and 20 years experience.

=5 s

TEACHER'ST

? @ LouNGE. |
‘ 9 .= 2

"My average student is doing great.

"You better hurry. Manaemm

But I'm a Statistician, so my conclusions Half my class thinks 2+2=3 and the wants the data cleaned up

will always be more qualified than I am.” other half thinks 2+2=5."

by tomorrow morning.”

10. Using humor can
increase student interest,
recall of material, and
conceptual understanding
(Friedman et al, 2002;
Lomax et al, 1998)

" I got the instructions from my
Statistics Professor. He was 80%
confident that the true location of the required hand calculation of

The tattoo parlor near campus
got busy when the professor

was in this neigl i the standard deviation.
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Treatment effect(9)

\

"It's a non-linear pattern with

outliers..... but for some reason

I'm very happy with the data.”

Recognizing the caveats in my data but still feel as though the redesign helped with
student learning



Drivers and Goals of the

Next Redesign

» Ohio State switch to semester system
¢ Incorporating regional campuses

» Move to one, two, and three day options
in the buffet.

* Learning gains and savings from “Facilities
that Facilitate.”
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¢ OneTA serves 29 students

* Single monitor can view 4
rooms during open hours

* Networked to share data

1990 Computer Lab design

by Pearl

* Displays inside tables for
clear view of whiteboard

Instructor screen

projection

Server

Office
Hours
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2008 Computer Lab design
by Rumsey & Silva

*U-shaped tables encourage
student interaction

*Improved learning at
reduced cost

|nstructor can see and
share any screen

*Tablet allows
“handwritten” annotations
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Drivers and Goals of the

Next Redesign

» Ohio State switch to semester system
¢ Incorporating regional campuses

» Move to one, two, and three day options
in the buffet.

* Learning gains and savings from “Facilities
that Facilitate.”

* Improving Student Attitudes.

We saw positive student reaction to the buffet pedagogy — but positive attitudes
toward the pedagogy are less important to me than attitudes about statistics
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Percent Change in three dimensions
of the Student Attitudes Towards
Statistics (SATYS) inventory

Dimension | % Change

Value -1.03%
Interest -15.1%
Competence -2.61%

Value — importance for other classes, future work, in life (DO I NEED TO LEARN IT)
Interest — DO I WANT TO LEARN IT?

Cognitive Competence — CAN I LEARN IT? Values are almost identical to published
norms nationally

To deal with issue now tracking during the term to see effect of different content —
need to better integrate content seen.
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Final Word — Statistics at the Border

Coming back from a Carnegie Cluster meeting on building faculty communities in the
Scholarship of teaching and learning...
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Bottom line —

Know your goals and how you can
measure whether they have been
achieved.

Then plug into the infrastructure that let’s you do that. For my next redesign I want to
continue to make improvements in student learning and pedagogical efficiency but
also to show gains in student attitudes. Students should leave course saying Yes I can
learn, Yes I need to learn, Yes I want to learn this topic. I want the Journalism major to
realize she needs to be able to interpret data fro surveys, I want the nursing major to
realize he wants to be able to converse about statistical issues in biomedical
experiments and I want the criminology major to realize he REALLY NEEDS
STATISTICS because he might get a job as a guard at the Canadian border!
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“He always allows time for
questions. Someday he'll
allow time for answers.”
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