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This presentation will explore challenges and opportunities to
consider when evaluating and implementing adaptive
learning systems. | will describe their benefits, costs, and
potential to transform the learning process based on my
implementation experience at Arizona State University.

At the end of the seminar, the participants will be able to:

Explain adaptive systems and terminology,

Describe how they can be used in courses,

Assess the challenges and opportunities of using them, and
Analyze their costs and benefits.



Our Experience

ES] 2011 2018

Biology - CogBooks

Chemistry - McGraw Hill Connect
College Algebra - McGraw Hill ALEKS
College Math — McGraw Hill ALEKS
Economics — Cengage Learning Objects
General Science - SmartSparrow
History - CogBooks

Physics - Pearson Mastering Physics

Psychology — Cengage Learning Objects






What is Arizona known for?




What is Arizona State University like?

Public university

100,000 students

70,000 on-ground
30,000 online
Urban population 4.7 million
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What is Arizona State University known for?

Arizona State
University
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How is ASU already helping African students?

Education for Humanity (Y-l

South Sudan

Deliver high-quality
online education for o
refugees and host

communities Democratic Republic

of the Congo

Address systemic and Uganda

technical barriers Kenya
refugees face in
accessing education °®

Nakivale

Facilitate refugee
integration through |
university partnerships Tanzania

Burundi
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o

Kiziba




SACJ 29(3) December 2017
Research Article

Evaluation of an adaptive learning
technology in a first-year extended
curriculum programme physics course

- a = b
Moses Basitere , Eunice Ivala

® Department of Chemical Engineering, Cape Peninsula University of Technology, South Africa
b Centre for Innovative Educational Technology, Cape Peninsula University of Technology, South Africa

ABSTRACT

Personalised, adaptive online learning platforms that form part of web-based proficiency tests play a major role in the
improvement of the quality of learning in physics and assist learners in building proficiency, preparing for tests and
using their time more effectively. In this study, the effectiveness of an adaptive learning platform, Wiley Plus ORION,
was evaluated using proficiency test scores compared to paper-based test scores in a first-year introductory engineering
physics course. Learners’ performance activities on the adaptive learning platform as well as their performance on the
proficiency tests and their impact on the paper-based midterm averaged test were investigated using both qualitative
and quantitative methods of data collection. A comparison berween learners’ performance on the proficiency tests and
a paper-based midterm test was done to evaluate whether there was a correlation between their performance on the
proficiency tests and the midterm test. Focus group interviews were carried out with three categories of learners to elicit
their experiences. Results showed that there was a positive relationship between high-performing learners’ proficiency
score in the midterm averaged test and that the proficiency test enhanced learners’ performance in the paper-based
midterm averaged test.

Keywords: adaptive, metacognitive report, online assessment, productivity reports, Wiley Plus ORION

Categories: « Human-centred computing ~ Interaction design theory, concepts and paradigms  Applied computing ~ Education » Applied
computing ~ Computer-managed nstruction « Applied computing ~ Collaborative leaming



Adaptive knowledge networks could scale like cellular technology in Africa.
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What is the future of educational technology?

Adaptive knowledge networks are being built to be
configured by teachers and personalized for students.




What is the first investment?

Adaptive knowledge networks are being built to be

configured by teachers and personalized for students.

- Knowledge Network - - - -------=-=-—-—-—-—-—-=-—=—=———-—-- "
Math

Learning
Objective
1
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HOW will it work in practice?

Adaptive knowledge networks are being built to be

configured by teachers and personalized for students.

- Knowledge Network - - - - ------=-=--—-—-—-—-—=—=—=——-——-- "

Basic Math | Algebra . Calculus

Course Configuration
Learning
Objective
1

8



*at will students experience?

Adaptive knowledge networks are being built to be

configured by teachers and [personalized for students.

Lesson

r Student
Lesson

Lesson

I Lesson Adaptive Objective
Objective System Assessments

Assessments




What does adaptive courseware do?
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Why are adaptive learning systems needed?

ASU math course
August to December

Lessons completed by each student Median
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> Students get a personalized lesson plan
> Professors get data to help focus on individuals



What is the value of adaptive systems?

Mass Personalization




*w has it worked at ASU?

Introduction to Biology ~ 850 students
Fall 2015 implemented CogBooks

Same instructor, curriculum and assessments

Adaptive + Active Initiative
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Fall 2014 Spring 2015 Spring 2016 Fall 2016

B withdrawal Rate I Grade of C or better
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HOW has it worked at ASU?

% Fall students on College Algebra
track completing within one year

100

0

&0

¥

G0

50

40

30

20

10

College Algebra ~ 5,000 students
Fall 2016 implemented McGraw Hill ALEKS
Same instructors, curriculum and assessments

7.2

4.0

55.0

40.6

58.7

45.7

2014-15

201516

Academic Year

2016-17

arstudents +20.95%

Math pl t 0
be?uwi?;:g::n + 283 /0
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What about different demographic groups?

College Algebra

AY 2016-17 increases in success rates among all groups
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HOW has it worked at ASU?

% Students

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Microeconomics ~ 2,000 students per year

Fall 2017 Cengage Learning Objects
Same instructor, curriculum and assessment

Microeconomics Fall 2016 and 2017
Midterm Exam #1 Grade Distribution

28%
23%
15% I

Grade

>
vs]
O
O
m

Fall 16
mFall 17
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*W are the adaptive systems different?

LMS/MOOC

- Lesson Plan |Fixed

- Presentation |Group

- Content Common




How do the systems help students?

AVERAGE SCORE: £0%

Respect their All lessons

AT SEAZINESE HTE < TRACE 4 | weges taedEane

3 Rg Res pond to th Sortby: All | Score | Topic
Red u Ce g a pS :I'he number system

hese lessons teach the basic building blocks that make up the anguages of math, Indueding Tractions,
detlimals, pefeefitages, sxponents ahd o

ACTORS EGATEVES 1M
MULTERLES £ XY PLANE Q s
Bi%E Lk f
MOVING IN THE [ ALL AswUT PHOPER oF FrRACTIONS AND | mavion
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Equations & expressions

These lessony leach you how to cenbing numbers and operatiens (o express jdaas and model real-warld
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HOW do the systems help teachers?

Monitor which students need assistance

3 MQ Measure curriculum performance
Maximize course outcomes

m Hi, Professar Johnsan » | Help

~ MAT 117: College Algebra EEER
lege Aigebrs (2042 Fallp - 79756 | 32 STUDENTS | DATES: 98722

Collrge g 812202012 - 120102002 DASHBOARD | STUDENTS | STUDY GROUPS

Group progress

Showing 32 of 32 students [ @ | + EXPORT CLASS DATA (CSV)

Hracne .

Students to watch

» 1 student has lessons in Focus Mode

» 1 student is consistently in Focus Mode {avg of more than 2 tests per lesson)

AsU 24



What s adapting to the student?

> Lesson sequence
> Content selection

What s guiding the adaptation?

> Algorithm (analytics) — recommendations
> Assessment — rapid remediation

> Association — knowledge network

> Agency — student chooses

25



*w does Lesson Sequencing work?

> Knowledge Network

Basic Math | Algebra

Lesson 1

Calculus




W does Content Selection work?

Lesson

r Student
Lesson

Lesson

r— Algorithm
Lesson Assessment
Objective Association Assessments
Assessments Agency




What isan example of a vendor?

Vendors use a mix of the different techniques:

ASU BIO 100 V2

The Nature of Enerqy
Ag e n Cy How well did you understand The Nature of Energy?
4 %]

—

| didn’t understand | completely understood

QK I bk A% i1 wou mdy want more Pl warh this
L
AI O rlth m We recommend the following content:
Celis - The Smallest Undt of a Living Onganisrm
A PR W INE Ul unl Al @ INE TN A RARE FNINE. WE Sl |8 Falsd AT RrEs

Association ‘These may also help:

[ﬁ-‘I Energy Florw and Metabolism
S 8 [ =11 DR el el by oL T DF i O Pty P YW LI g

Concept Guiz: Energy and Thermodymamics

TREL WHAE NS LArling OF 1he prawviols Concapds Ty takag thisshorm guls

Assessment
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*W Is ASU using the adaptive systems?

> Best results with “Adaptive and Active” approach

Active Learning
in class

Adaptive Learning
before class

Bloom’s Taxonomy

o 20
=J




HOW does this process work in practice?

1. ACQUIRE INFO
Read textbook,
watch video,

do simulation, etc.

2. ASSESS

Do practice
problems, take
quiz before class

Prepare Prove

/ ADAPTIVE SYSTEM

ACTIVE CLASS

4. ASSIMILATE 3. APPLY

Write essay, solve b Solve an applied

problems, take quiz, problem (case study)
etc. with classmates.

30



What does a sample course look like?

Q
& &
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Nt © S &
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Adaptive and Active learning are symbiotic in the educational ecosystem.
ESU 31



HOW are the classrooms organized?

o

Students work in small teams
to solve problems.

Esu

32



What is the new role of the teacher?

Teachers guide students through
the group activities.

33



HOW does ASU evaluate our efforts?

Achieve 90% freshman retention

ﬁ Do Applied Concept Exercise every class
ﬁ Help 90% of students get C or better
% Lower withdrawal rate to less than 5%

ﬁ! Identify struggling students by week 2

Esu 34



What tactors do we evaluate?

> Macro indicators
Persistence (lower withdraw rate)
Performance (higher pass rate)
Satisfaction
Student
Instructor
Administrator
Financials
Money saved or spent

> Micro indicators

Assessment data (lesson or exam level)

35



What nhas course development cost ASU?

> Implementation

Construct ~ $50,000
Faculty time ~ 9 months
Staff time ~ 12 months
Systems integration ~ 1 month
Content development and licensing
Configure ~ $5,000
Faculty time ~ 1 month
Staff time ~ 3 months
> Operation
Student license $35 - $100

Faculty training — every semester

36



Additional Slides for Reference



HOW are these techniques implemented?

Personalized Lesson Sequence (Algorithm, Association, Agency)

Lesson 1

38



HOW are these techniques implemented?

Rapid Remediation (Assessment)

Lesson 1

39



HOW are these techniques implemented?

Content Selection (Algorithm, Assessment, Agency)

Lesson #5

Content Library

Algorithm
Assessment
Agency

40



HOW are these techniques implemented?

Personalized Review (Algorithm, Assessment)

A\ 4

Adaptive Test Prep

Review materials in:

Lesson 3 (quiz score 69%)

Lesson 4 (quiz score 58%)

Lesson 7 (quiz score 72%)

41



What are the major challenges and decisions?

> Pedagogy

> System

> Course Development
> Faculty

> Facilities

42



HOW canthe system support your Pedagogy?

> Lecture - practice and assessment
> Flipped -instruction and assessment

> Online -instruction, practice and assessment

43



*at other Pedagogical decisions matter?

> Student learning

. Or
~ Focultyneedtomakethesedecisionsfist.
COBSU




What are the major System components?

.

Student UX

Lesson - Reporting

\

Instructor UX \

Reporting ’ Grouping |

B—
Adaptive

Content ﬁ Information
Database Architecture

Analytics

Content Curation

Edit - Associate

Course Creation “

Edit l Sequence |
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*at are some key System development issues?

> Course Creation

- Consider the amount of effort before committing to a strategy.
o BSU 4




HOW are different Systems implemented?

» Course Creation — Configure

Learming

The following content areas are automatically included in yvour course. Uncheck any box to omit the selected content -
online test bank.

Click chapter and section link to expand and collapse p Exxpamd Adl

] 'OD. Orientation QDuestions for Students

] 'O R. Rewiews
] 'O 1. Eguations and Inegualities

] 'O 2. Graphs
& 3. Functions and Their Graphs (oartialfly included)

V& Section F.1: Functions (oartially inclfudsed)

> Aare You Prepared?

P Concepts and wocabularry

» Determine whether a relation represents a function.
> Find the valus of a functicon.

P Find the domain of a function defined by anmn equation.

9993977

P Form the sum,. difference.,. product, and gquotient of two functions.
I » Find the difference guotient.

I  Solve application=s and extensions.

IVO Section F.2: The Graph of a Function roartially includsd)

IVO Section F.53: Properties of Functions roartially includsd)

IVO Section F.4: Library of Functions; Piecewise—defined Functions roartially includsed)
IVO Section F.5: Graphing Technigues: Transformations roartially includsed)

I OSecl:ic:n F.6: Mathematical Models: Building Functions

MeED section 3.7: Chapter Proiect

Adaptive systems are moving toward modularity.
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HOW can you manage content in the System?

> Content Curation

> Vendor Resources
> Prebuilt courses
> Library of materials

> Other Resources
> Teacher produced content
> Open Educational Resources (OER)

Will the vendor allow locally produced content in their system?

AsU 48



HOW does the System handle different subjects”?

> Course Creation — Subject Matter

> Math Model
> Assess, learn, assess
> Predicated on 12 years of prior math education

> Other Disciplines
> More traditional presentation
> Learn, assess, remediate, assess

Adaptive logic is not the same for all subjects.
BsU 49



*W can you manage Course Development?

P ==ip —

Faculty Instructional Technologists Vendor
Designers Personnel

P =i 5

Graphic Video Librarians Leaders
Designers Producers




What can help Faculty succeed with AL?

v' Strong academic leader support (and $)
v Faculty leadership for each course

v" Instructor peer mentoring for training

v “Guide on the Side” is not for everyone

v' Be patient, it’s a learning process

Success of the technology depends on the teacher!

51



What types of classroom Facilities will you need?

v" Flat floors

v" Round tables

v" White boards
v" High speed Wifi

v A/V system with microphones

52



How il you get the classroom Facilities ready?

v How many active learning classrooms?
v How big do they need to be?

v" How long will they take to build?

v How much will they cost?

v Who is going to pay for them?

v" How will you support them?

Think the project all the way through.

58



For More Information

Dale Johnson

Dale.Johnson@asu.edu

480-884-1927
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