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Adaptive Learning

From: https://en.wikipedia.org/wiki/Adaptive learning

* Adaptive learning is an educational method which uses computers as
interactive teaching devices, and to orchestrate the allocation of human and

mediated resources according to the unique needs of each learner.

* Computers adapt the presentation of educational material according to
students' learning needs, as indicated by their responses to questions, tasks

and experiences.

* The technology encompasses aspects derived from various fields of study

including computer science, education, psychology, and brain science.


https://en.wikipedia.org/wiki/Adaptive_learning

Adaptive Learning

Adaptive Learning

From: https://en.wikipedia.org/wiki/Adaptive learning

Adaptive learning was implemented in late 2012 by World School
Council - London in several kinds of educational systems such as
adaptive hypermedia, intelligent tutoring systems, computerized

adaptive testing, and computer-based pedagogical agents.


https://en.wikipedia.org/wiki/Adaptive_learning
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14{& Grand Challenges Z—

http://www.engineeringchallenges.org/challenges/learning.aspx

‘ ADVANCE PERSONALIZED LEARNING

A growing appreciation of individual preferences and

aptitudes has led toward more “personalized learning,” in

’*:'* NAE GRAND CHALLENGES natenges ~ communiy ‘ _
i = FOR ENGINEERING = ' Given the sy f i prefreces, andne

-
w ?
complexity of each human brain, developing teaching —
methods that optimize learning will require engineering solutions of the future.
MAKE SOLAR ENERGY ECONOMICAL
14 Grand Challenges .
n e Currently, solar energy provides less than 1 percent of the
for Engineering in the world's total energy, b he potent. ide
S totz gy, but it has the potential to provide much,
21st Century much more.
ﬁ Home Challenges Advance Personalized Learning
’ ENHANCE VIRTUAL REALITY
ADVANCE PERSONALIZED within many specialized fieids, from psychiatry to education,
LEARNING virtual reality is becoming a powerful new tool for training

Advance Personalized Learning

Comments on "Advance use in various forms of entertainment.

Personalized Learning"

’ REVERSE-ENGINEER THE BRAIN

A lot of research has been focused on creating thinking

SHAPE THE FUTURE

NAE Grand
Challenges

Scholars Program

Vest Scholars

Program

Global Summit
Student Day

machines—computers capable of emulating human
intelligence— however, reverse-engineering the brain could
have multiple impacts that go far beyond artificial intelligence
and will promise great advances in health care,
manufacturing, and communication.

0 ENGINEER BETTER MEDICINES

Engineering can enable the development of new systems to
use genetic information, sense small changes in the body,
assess new drugs, and deliver vaccines to provide heaith care
directly tailored to each person.

SUMMARY Q ADVANCE HEALTH INFORMATICS
2017 GLOBAL GRAND BelareciVideos As computers have become available for all aspects of human
CUALLENCES CHMMIT endeavors, there is now a consensus that a systematic

approach to health informatics - the acquisition, management,
and use of information in health - can greatly enhance the
quality and efficiency of medical care and the response to
widespread public heaith emergencies.
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The Adaptive Learning Revolution

By Kayla Webley @kaylawebley | June 06, 2013 | Add a Comment

D [ vt s 84 1 Pinit|  Read Later

What if vou could know exactly what time of day vour child learns
best? Or if they were likely to fail tomorrow’s quiz? How about being
able to predict how they will do on the SAT exam? Those are just a
few of the many ways a concept called adaptive learning is poised to
reshape education.

Through sophisticated, real-time analysis of reams of student
performance data, adaptive learning technology eould lead to the end
of the one-size-fits-all currieulum, making personalized education
available to more kids than ever before. As a result, it’s a hot concept,
embraced by education reformers who see it as key to solving one of

America’s most persistent problems, and by heavyweights in Silicon
Vallev who are hettine that the reformers are micht—and that tha
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Adaptive Instructional Systems (C/LT/AIS) P2247.1

RECENT POSTS

Comments on Policies & Procedures

IEEE P2247 Working Group telecon for 18 October 2018

|EEE P2247 Working Group telecon for 4 October 2018

AIS PROJECT AREAS v NEW MEMBER SIGN UP  CALENDAR OF EVENTS v~ POSTS ALL DOCUMENTS v

Adaptive Instructional Systems (C/LT/AIS)
P2247.1

The purpose of the Adaptive Instructional Systems Working Group is to investigate the
possible market need for standards across a group of technologies collectively known as
Adaptive Instructional Systems (AIS). AIS include Intelligent Tutoring Systems and other
related learning technologies. The output of the working group will be one or more PARs
identifying needed standards activities. The Adaptive Instructional Systems (AIS) Working
Group parent organization is the [EEE Learning and Training Standards Committee
(LTSC). More information about the LTSC can be found here: ieee-ltsc.org. Face-to-face
meeting information, including registration, is hosted here: ais.x-in-y.com/.

If you want to be informed of our bi-weekly meetings, Silicon Valley workshop, and other
developments, please sign up here: hitp:/sites.ieee.org/sagroups-2247-1/members/
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LOSIN | SESNETIN | SURSCHIN: Get 2-Week FREE Trial >
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LOCIN | DENTRTAN: LOCSIR Get 2-Week FREE Trial >
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Published in Print: October 22, 2014, as Adaptive Testing Guiding Teachers’ Instruction

Taklng Stu:k Of . Complete Coverage b

Taklng Stock of . Complete Coverage b

District's Ambitious Personalized Learning Effort
Shows Progress

Adaptive Testing Shaping Instruction

Some districts are finding that assessments have value that extends well beyond
getting a reading of students' test scores

By Robin L. Flanigan

At the Waukesha STEM Academy-Saratoga Campus, students can " "-2™%
Elvprlnter-Frlendly

find themselves taking adaptive tests once a day, or once a -
1 Email Article
month, depending on the subject matter and how quickly they

=l Reprints
. o %I Repri
work through the curriculum. But the Wisconsin charter school =
i . ) comments
found the customized assessments that adjust the level of
. _ W Tweet
difficulty based on the responses of the test-taker so beneficial -
that school leaders siphoned funds away from a full-time ’;1 Like
educational position to buy more of this personalized testing.
Kayla-Meeks Cook, a 6th grader, gets help from teacher John Williams at Whittemore Park Middle School in Conway, S.C.
The students were using their iPads to pick out recipes and calculate ingredients as part of a skills task. . ) EI)L'('-\T]O\' \VI"I"K
—James Jason Lee for Education Week Students have performed well on the adaptive tests, which Lot —

GROUP ONLINE ACCESS
By Michelle R. Davis appears to have translated to state testing. Less than 5 percent

scored in the 24th percentile or lower on state tests, compared with nearly 20 percent five

years ago when the school was not using adaptive testing tools.

But it was an inadvertent benefit of adaptive testing that demonstrated to educators at

the 336-student school just how individualized their instructional approach could be,

Adaptive Learning 9
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You only have to know one thing:

You a0 learn anything

For free. For everyon

Start learning now

Teachers, start here )

C Parents, start here
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FKNEWTON INSTRUCTORS v STUDENTS PARTNERS ~ SIGNIN
@ ALE KS@ OGN ASOUTUS NEWS CAREERS CONTACTUS SUPPORT 14 — - i o

Meet the Knerds.

NS
EETTm Get to know the team behind alta and Knewton's

adaptive technology.

WATCH THE VIDEO

d dreambox WHY DREAMBOX? ~ SUCCESS STORIES ~ RESOURCES ~ SUPPORT Q m
EARNING

SELECT YOUR ROLE:

Features Pricing Login

Administrator

Learn a language now.
Remember it forever.

Experience the adaptive, online K-8 math program
proven to raise student achievement while
supporting informed decision making.

Try it out!

Try 5 sessions for free

Denise, Mathematics Program Coordinator

LEARN MORE

e

Our Learning Science Does the Heavy Lifting for You.

iKnow's Memorv Bank gives vou a constant snapshot of vour memory. Visualize vour proaress for
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ALEKS Corporation, an online assessment and
learning company that was acquired by McGraw-Hill
Education in 2013,11 uses adaptive questioning to
quickly and accurately determine what a student knows
and doesn't know in a course.

Carnegie Learning, a publisher of math curricula,
offers adaptive math software (known as the Cognitive
Tutor) to high school students, along with traditional
textbook offerings.

DreamBox, an adaptive learning platform with
individualized paths for personalized learning.

Knewton, whose adaptive learning APl connects to
third-party products to help teachers identify and predict

knowledge gaps and personalize content for each
student!!? "through sophisticated, real-time analysis of
reams of student performance data."!43!

Smart.fm, a social learning and community website,
uses adaptive learning technology with the goal of
increasing learning speed and retention.[18l
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Precision Education

201845 4 #4548 2

 To Improve the Diagnosis, Prediction, Treatment,
and Prevention of at-risk students.

* [f you can’t measure it, you can’t improve it!

« Measurement is the first step that leads to control
and eventually to improvement.

 Business/Bioinformatics/Data Science ...

e I/f You Cant
4% Measure It, You
: Can't Improve It”

v

If you can’'t measure it,

you can't improve it.

4
Lord Kelvin
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LEER 73

NSTITUTE sor

THE UNIVERSITY OF NTELLIGENT

Y MEMPHIS

 SYSTEMS

October 1, 2015
Dear Dr. Kuo,

We represent a group of researchers who have been developing intelligent tutoning systems and
other advanced leaming environments for many years. We believe that the time is particularly ripe
to move the field to new levels because of interests in many sectors of the government, business,
and education.

Four years ago, our two groups began a number of research imitiatives to help move the R&D in
intelligent tutonng systems forward. These two groups are (forgive the complex labels and
acronyms): (1) The Human Research and Engineening Directorate (HRED) of the Army Research
Laboratory (ARL) and (2) the Institute for Intelligent Systems (I1S) at the University of Memphis.

The goal of this collaboration, based on a number of reports’, is to build a science-based suite of
documents, guidelines, prototypes, and architectures that demonstrate the full potential of these
advanced leaming technologies. This program of research is called GIFT (Generalized Intelligent
Framework for Tutoring). The attachment provides a GIFT overview.

With this context in mind, we would like to invite you to this project’s fifth advisory board
meeting, entitled Learning and Assessment Strategies. The meeting will be held in Princeton, NJ
at the Chauncey Conference Center on the ETS campus on May 24-25, 2016. Compensation for
your participation will be $3,600 for travel, hotel, and fees for two days of work. Additionally, you
will be expected to complete the following:

1. Regster for www.GIFT tutonng.org

2. Read about GIFT and work through the GIFT facilities to become familiar with them.

This is essential because our goal 1s to scale up advanced leaming environments

according to a systematic plan.

Come to the advisory board meeting prepared to present instances of your expenences

with assessment and make recommendations regarding GIFT.

4. Accept an invitation to provide a short book chapter (approximately 2500-5000 words) in
the Assessment volume of our edited book senies (i.e., Design Recommendations for
Adaptive Intelligent Tutoring Systems: Assessment Modeling, Volume 5). See the
following link to view Volumes 1-3 of this series:

Ittps://www gi fitutoring. org/projects/gi fi/documents. Volume 4, which is focused on
Domain Modeling, is currently in progress.

3

2R
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Following the advisory board meeting. there will be a full day symposium on GIFT, May 26th.
The participants in the symposium will present updates of their applications of GIFT to real world
applications. This is where the rubber hits the road. We ask that you attend this symposium for
informational awareness and also consider presenting if it fits the concrete applied missions. More
information will be available at www. gifttutoring.org.

The objective of the advisory board is to collect expert views on theoretical and technological
issues centered on assessment. Specifically. we will want to focus on:

1. Theoretical models of formative or summative assessment of pedagogical activities in
advanced learning environments,

2. Quantitative treatments of assessment data that span different traditions, such as item-
response theory, educational data mining, evidence-centered design, and cognitive
modeling.

3. Transformation of rich data (hundreds to thousands of data points per hour) to defensible

for

4. Metrics with categorical, ordinal, interval, and ratio scales that can be integrated with
multiple ponents in advanced learning environments.

5. Approaches to scaling up assessments in specific leaming environments to meet the
standards of high-stakes assessment in different communities.

6. Establishment of a cognitive psychometric tradition for advanced leaming environments.

We have attached a description of the purpose and scope of the advisory board. as well as
information about the Army Research Lab. At this point. we would like to know whether you plan
on aceepting our invitation. Please send us an RSVP with your response by October 19%, 2015 to
Jody Cockroft, Research Specialist (jleckrft@memphis.edu). If you have any questions, please feel
free to contact Bob, Xiangen, Art, or Greg (contact information below).

'Relevamues
d b Ed Technology
p-for- chnology-Fis
Army Leamng Conceptfo: 2015 (2011) QQ Ilwww tradoc ar_rm mlﬂm EMZ’&B 2 pdf
Games, Simul and E ion (2011)

hito /) | 07! ig= 7!
National Council (Nati Academy of S ) report over Assessing 21* Century Skills (2011)

Ihvwvin na 1] 1 1g=1321

Improving Adult Literacy Instruction (2012) hitp /Aww na, u/catal

Precord d=1324.
IES report over Cognitive Principles of Learning (2007) http:/ies ed i

Inceelwe; ce guides/20072004

In closing, wo beliove this ix an oxonting opportunity. We hope that you do too.

Hinewrely
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: Tempe, Arizona Learning Analytics & Knowledge Conference
NS A0 égﬁ*ﬁ Tempe, Arizona
AutoTutor Tutorial: Conversational Intelligent Systems and Learning Analytics March 4-8, 2019 LAK19 é; LA».B;
BACKGROUND || TUTORIAL OBJECTIVES OR INTENDED OUTCOMES || Schedule | What you need? || Get Started Now ARTTeARTN
ME > AutoTutor Tutorial: Conversational Intelligent Systems and Learning Analytics

LAK19Tutorial
LAK19Tutorial | JEZXS X UIE | TUTORIAL OBJECTIVES OR INTENDED OUTCOMES || Schedule || What you need? = Get Started Now

Welcome!
HOME > LAK19Tutorial >

BACKGROUND

AutoTutor Tutorial: Conversational Intelligent Systems and Learning Analytics

Institute of Electrical and Electronics Engineers (IEEE) recently approved a standard committee (P2247.1 - Standard for the Classification of Adaptive
Instructional Systems). This is a sigmf cam milestone for advanced personalized leamning, which is \dentiﬁed by the Natlona! Academy of Engineering one of the

Offered by:

« Bor-Chen Kuo®
« Chen-Huei Liao®
« Kai-Chih Pai®

« Chia-Hua Lin!

« Xiangen Hu??

are among the most studied and efﬂclently ;mplemented in the last 20 years Thrs tutonal will bring you the most successful example C ITS called AutoTutor
(Graesser, Hu, & Person, 2001; Graesser et al., 2004; Nye, Graesser, & Hu, 2014; Nye, Graesser, Hu, & Cai, 2014; Person et al., 2000). AutoTutor holds
conversations with the human in natural language. The authors of the proposed tutorial are among those who have development multiple versions of AutoTutor
that teaches Critical Thinking (Wallace et al., 2009), Computer Literacy (Person, 2003), Physics (Graesser et al., 2003), Reading (Graesser et al., 2016),
Electronics (Morgan et al., 2018), Chinese reading and mathematics learning (Liao, Kuo, & Pai, 2012).
AutoTutor applications are built with the guidance of human learning principles (A. C. Graesser, Halpern, & Hakel, 2008), such as Deep Questioning, to help
students learn by holding deep reasoning conversations (Arthur C. Graesser & Person, 1994). AutoTutor converses with learners follow the Expectation-
\isichieiSbout AuioFuiorg Misconception Tailored (EMT) dialog (Arthur C. Graesser et al., 2004). An AutoTutor conversation often starts with a main question about a certain topic. The
goal of the conversation is to help students’ construct an acceptable answer (expected answers) to the main question. Instead of telling the students the
) answers, AutoTutor asks a sequence of questions (hints, prompts) that target specific concepts involved in the ideal answer to the main question. AutoTutor
" o] Tuichong University afFdacation; Taiseaa systems respond to students' natural language input, as well as other interactions, such as making a choice, arranging some objects in the learning environment,
. ‘L’m\flsxt_\ e{hxmphns, USA etc.
Cenral China Nommal Universit: M2 This tutorial focuses on the authoring of AutoTutor lessons and Data analysis process of Tutoring data:
1. Authoring of AutoTutor lessons include a) implementing discourse strategies in AutoTutor dialogues and trialogues, b) creating conversation elements (such [
as media elements); ¢) conversation rules, and d) using existing well-made authoring templates.
d - 2. Data analysis process of tutoring data include applying learning analytics methods, such as Bayesian Knowledge Tracing (BKT), Learning Factors Analysis
< 4 (LFA), Intervention-Bayesian Knowledge Tracing (Intervention-BKT), Cognitive Diagnostic Model,...etc., to leverage the sequences of observations from student-

« Zhigiang cai?

« Arthur C. Graesser?

FSR | 203
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Collaborative
Problem Solving:

Considerations for the
National Assessment
of Educational Progress

Collaborative
Problem Solving:

Considerations for the
National Assessment
of Educational Progress

Authored by:
Stephen M. Fiore
Art Graesser
Samuel Greiff
Patrick Griffin
Brian Gong
Patrick Kyllonen
Christine Massey
Harry O'Neil

Jim Pellegrina
Robert Rothman
Helen Soulé
Alina von Davier

April 2017
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