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Interdisciplinary team

Keith Millis, Ph.D.

Northern Illinois University, Cognitive psychologist, language
comprehension

Diane F. Halpern, Ph.D.

Claremont McKenna College, past president of the American
Psychological Association. Internationally known for work on
teaching critical thinking

Art Graesser, Ph.D.

University of Memphis, co-director of the Institute for Intelligent
Systems at the University of Memphis, expert in discourse
technologies
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States vs. Countries in Math
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Stndy: U.S. Trails Asian Countries in Math and Science
December oo, 2008 05:54 PMET | Eddy Ramirez | Permanent Link | Print

Despite notable progress in mathematics, the United States has failed to raise student achiavement in
science over the past decade while Singapore and several other Asian countries continue to score higher
in both subjects, according to a stady released this week that compares math and science test scores of
students from dozens of countries,

Test Shows Drop in Science Achievement for 12th
Graders

By SAM DILLON
FPublished: May 25, 2008

| WASHINGTON, May 24 — The first nationwide science test

administered in five vears shows that achieverment among high school
seniors has declined across the past decade, even as scores in science rose
among fourth graders and held steady among eighth graders, the federal
Education Department reported on Wednesday.
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U.S. Teens Trail Peers Around World on
Math-Science Test

By Mara Glod
Washington Post Staff Writer
Wednesday, December 5, 2007

The disappointing performance of U.S.
teenagers in math and science on an
international exam, in scores released
yesterday, has sparked calls for
improvement in public schools to help
the country keep pace in the global




—— e e e e e
I Y AER. W AR WY AND. W AED. W NN am W =

@r - |3 http:fi74.125.95. 104/search? sourceid=navclientfie=UTF-88rz=1T43KPE_enl524010524080=cache http3e3A%2F H 2P ¥ :*"1* A | |Gt1;c_!ie |}J

Edit  Wiew Favorites Tools Help
Google [Cl» viGoogd By v @) v % Bockmarksw & ieblocked 97 Check v % Autolink v - autoFil [ep Sendtow (@) setting
@Stumble Sy likeitt @ P sendto - () annels: P B Tw () 58 - @ M~ | Favorites G5 Friends (= Youhavemal | Toals -
Delicious Ev S0 7] @ Most visited + || Operakion ARIES [ | Gmail [ | Blackboard Academic... || Charter One Online [ | Sguashed Philosophe... [ | PayPal || Customize Firefox (]

W o 83 ']3 Study finds Wine Lowers .., X ]Researchers Link Red Wine Tl | - e - [ page - £ Took - @ g Bl B @| = W
B 7?22 R

Media Wine Health  Wine Event Links Wine Basics News Guest Column Restaurant Wine Feature

Causal statement

Study finds Wine Lowers Hcort Attack Risk in Women

Drinking mooens & clo SR Brding to new
research published in the May 2007 issue of the journal Addiction. In the study, scientists at the
University of Buffalo found that drinking alcohol is associated with a lower risk of heart attack in
women, reports Wine Spectator.

While it's generally accepted that drinking alcohol responsibly is associated with a lower risk of
cardiovascular diseases, few studies hawve examined the drinking behaviors of women in
particular, explained Prof. Joan Dorn of the department of Social and Preventative Medicine at
the university, who led the study.

Dorn, whose previous rezearch found that drinking wine is not directly related to weight gain,
thiz time concluded that wine drinkers had a 44 percent lower risk of heart attack when
compared to nondrinkers, and also had a lower rizk than drinkers of beer or spirits.

"Thiz i=sn't a reazon to take two glaszses of wine with two aspirin right before bed,” cautioned
Dorn. " The wine-drinking women, who showed the most protection, were the ones who drank
responsibly, =uch a= a glass of wine with lunch, dinner and maybe one between then and

bedtime,” =he explained.

€ research pulled data on participants in the Western New York Health Study, which ra =
1996 to 2001 and examined alcohol drinking and the impact on the risk of chronic diseases. A

total of 1,885 women, ranging in age from 35 to 69 years old, were included in the analysis. Of ‘ I t I
those, 320 had previously survived a heart attack. O r re a I O n a

The researchers compared the drinking habite of women who hadn't had heart attacks to thoze DeS I g n
who did, and came up with rizk factors based on consumption habits. They found that wineg

aglsing women, as well as mixed-pattern drinkers, were at a 44 percent lower risk of b
heart™3 bap nondrinkers. Women who preferred beer or liquor alsg cbg Tower risk
than abstainers, a : —
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Content Covered

e Critical thinking about scientific inquiry skills

 Important concepts shared among
psychology, sociology, biology and chemistry

Developing Research Ideas

The Independent and Dependent Variables
Experimental Control

The Sample

Experimenter Bias

Relation of Data to Theory

(21 concepts altogether — one per chapter)
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Example content
Psychology

Does using cell phones hurt driving?
Is @ hew cure for autism effective?

Biology
Do chemical and organic pesticides differ on food quality?
Does milk consumption increase bone density?

Chemistry

Does a new product for winter roads prevent water from
freezing? '
Does eating fish increase blood mercury levels? §

Formats

Articles, advertisements, blogs, letters to editors




Learning principles
Implemented In
Operation ARIES!

 Active learning

e Explanatory reasoning
 Immediate feedback
« Dialog interactivity
 Multimedia effects

* Distributed practice

* Multiple examples

* Transfer to real world
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Emails, texts,
news updates

Frem: OGlss cGTealmn@FEE govs

Te: Pary <Pamy@FB5.gov= 102720140
CC:
Subject: Hey

Hi Patty
Hey. ['m glad that we are takans tis courss lopether

Yoo kenew [ teld vou sbent my sew poommates, They are 4 bit odd T sawr Carel vesterday happing o
mee. | gorss she reaky ies tross, I think they arw called tree opgers. At laase, they pay their share
af e rent

Spaya
Glass

Videos
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Story elements are presented
across the game

Story elements
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 MODULES: Interactive Case studies Interrogation
text
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/'’ Module 1: Interactive Text

) Student reads an
eBook “The Fuath’s Big
Book of Science”

) Provides requisite
knowledge for later
modules




Types of “trialogs™ — matching
prior knowledge with dialog
MOoves

Vicarious: when player shows low knowledge




Types of “trialogs™ — matching
prior knowledge with dialog
moves

Standard: when player shows intermediate knowledge




Types of “trialogs™ — matching
prior knowledge with dialog
MOoVes

Teaching: when player shows high knowledge




Module 2: Case Studies

o Students apply
Information from the
Interactive text

o Evaluate flawed | wm@m Baﬂulﬂ
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o Learn to identify flaw

b ey vty oy jaemes Sodor un amdeinil

oz Various game-like ===
attributes




) Students seek out whether
research contains flaws

) Research cases are

abbreviated (e.g., abstracts,
headlines, ads)

o

@ Learn to ask relevant
guestions about research

i LION GLUE T

@ Learn to discriminate
W flawed from good research

or objects that should mower come apart...
try Licn Glua!
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Summative Evaluation
on Tests

wpe= C|aremont MckKenna
College

== Cal Poly Pomona

== Crafton Hills College
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Interactive Text Data

Knowledge Gained from Pretest to Postest

W Pratest

W Pocttest

Concept

+ Similar patterns from three different schools
(Claremont McKenna College, Cal. State Pomona, and Crafton
Hills Community College)




Mastery of a Principle/Concept
over Time and Tasks

Pretest |Pretest |Training |Posttest |Posttest
Essay |MC Essay MC
All-or-none | X00X XOXXXXOXXX | XOXXOX1XX1 | X1X1 XXIXXIXXXX
Learning XXKOXKXOXK XIIXXXXXX1
XXOXOX XXIXXX
Variable X10X XOXXXXOXXX | XOXXIX1XX0 | X1X0 XXIXXOXXXX
Learning XXXLIXXXOXX XLIXXXXXX0
XXO0X0X XX 1XXX
NO X00X XOXXXXIXXX | XOXXOX1XX0 | X1X0 XXOXXOXXXX
Learning XXXOXXXOXX XLOXXXXXX0
XX1IX0X XX 1XXX
Refresher | X00X XOXXXXIXXX | XIXXIXIXX1 | X1X1 XXIXXIXXXX
Learning XXXLIXXXLIXX XLIXXXXXX1
XX1IX1X XX 1XXX




" Summary of Evaluation Methods

1. Summative pretest and posttest for
overall learning gains.

. Tracking particular principles or concepts
over the evolution of testing and training

Identifying particular flaws with particular
cases (signal detection analysis)

. Articulation of language that matches
Ideal expectations versus misconceptions

5. Educational data mining on decisions,
response times, study time, and

\performance
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OperationARIESInfo@gmail.co
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