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Why Open Educational Resources Have Not Noticeably
Affected Higher Education,

and Why We Should Care
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Seventeen Years

= Qctober 2002: MIT announces Open Courseware (OCW)
Birth of Open Educational Resources (OERS)

Shook business models of Virtual Universities in the United States
“We don’t sell learning resources but certification of learning”

No monetary value in learning resources, only in degrees

Vast majority of the knowledge of the world is available for free anyway on the web
... somewhere ...
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Seventeen Years

= Fast forward to 2019:

United States: publisher textbooks still dominate
traditional paper or
licensed online

Europe: “private” lecture scripts, recommended textbooks
= Why have OERSs not gained more traction?
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Outline

= Advocacy

= Introduce suspected hurdles to
adoption of OERs
Discoverability
Quality control
Bridging the last mile
Acquisition
= Followed by proposal to save
the world
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Advocacy

= Advocacy is important!

= After 17 years of advocacy for OERs, the idea has gained traction

= Reached general agreement: OERs are a good idea, let’s do it!
politically: funding has been available for a long time
institutionally and personally: academia has always been about sharing

= Unfortunately, OERs themselves have not gained corresponding traction
in the end, it’s faculty who decide to use or contribute OERs
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Hurdles

You want me
to fill out all
that metadata®”

How do | know
this page is
correct?

My stuff is in
Moodle, not sure
how to pull it out

What are all
these menus
on the side?

| don’t want a
separate
gradebook!

| am not going to make my exam
problems open to the world

Educational Development and Technology

What are all
these menus
on the side?

That's more
than | need

Can’t find a
thing here

How do |
get this
iInto my
course?
My students will
get lost following
those links
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1. Discoverability

= OERSs are only useful if you can actually find them

= Search engines:

good at locating and ranking isolated content for specific
guestions

ill-equipped to build curricula, i.e., sequenced content
level, pre-requisites
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1. Discoverability

= Educational metadata:
authors don’t fill it out
no established taxonomies
missing context and sequencing information

in reality: unfortunately frequently incomplete, incorrect, and
mostly useless

expensive to establish and maintain curatorship (like MIT OCW)
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1. Discoverability

= Example: search for “torque”

¥ Donate Display Settings

@ E) R COMMONS Discover v Hubs v  Groups v  OurServices v Create v Q  sign In/Register

OPEN EDUCATIONAL RESOURCES

Explore. Create. Collaborate.

OER Commons is a public digital library of open educational resources. Explore, create, and collaborate with educators around the world to improve curriculum.

Fine tune your search with our advanced search.
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1. Discoverability

¥ Donate Display Settings

@ E) R COMMONS Discover ¥+  Hubs v  Groups v  Our Services v Create Sign In/Register

OPEN EDUCATIONAL RESOURCES

Refine your search Search results: torque (1) O n e

Education Standards v
Perpage 20 4 By Relevance

Subject Area -

Selected filters: @ College / Upper Division @ Physical Science
Physical Science

Intellus Open Course - College Physics 1 - Lecture
Presentations

Education Level - §§2< inte! |US Rating W W % % W

Physics

Accessible presentation files created for the College Physics 1 - Intellus Open ...

Community College / Lower Division More
JoR=I
College / Upper Division Subject: Physica
Conditions of Use: Material Type: L
. No Strings Attached Provider: Intellus Lear
Material Type v Date Added: 11/12/2018
Conditions of Use v
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LEARNER%

1. Discoverability

COURSE
= Problem: using a resource is a one-way MANAGEMENT
street of information SYSTEM
= Contextual usage information does not
flow back ﬁ
= Repository does not learn anything FACULTY
about a learning resource through its %

usage in courses
subject-matter information lost
context lost
sequencing information lost
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1. Discoverability ﬁ LEABNER%
COURSE

= Problem: using a resource is a one-way MANAGEMENT
street of information

= Contextual usage information
flow back

= Repository does not learn anything *FACULTV
about a learning resource through its ‘%
usage in courses
subject-matter information lost
context lost
sequencing information lost

SYSTEM
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1. Discoverabilty

= Nuisance: OER repositories are oftentimes a mix of
lesson plans: resources for instructors
learning objects: resources for learners

= Most of the time need the latter for online course materials
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2. Quality Control

= Errors in materials can be painful
frustration
confusion
detrimental in homework and exams

= Traditionally the forte of publishing companies
materials carefully reviewed and edited

= |ntroduction of reviewers and editors for OERs problematic
bottleneck
expected volume higher than occasional journal reviews

hurdle for authors to publish materials
why accept that kind of scrutiny for no reward?
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2. Quality Control é’ LEAHNER%
COURSE

= Frequent use is an indicator of quality MANAGEMENT

= One download from a repository could

mean anything from
instructor looked at it and discarded it

to

SYSTEM

iFACUI.TY

thousands of students using it in courses %
= No information flows back
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2. Quality Control @’ LEARNER%
COURSE

= Problem: using a resource is a one-way MANAGEMENT
street of information
= Faculty selecting a resource is a form of
peer review i
information lost FACULTY

= For homework and exam problems: item %
difficulty and discrimination information

information lost

SYSTEM
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LEARNER%

2. Quality Control

COURSE
MANAGEMENT

SYSTEM

= And: fixing bugs, typos, or errors does
not fix the original resource

*FABUI.TV

%
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3. Last Mile

= Typical problem in telecommunications:
fiber optics running through town
no connections into the neighborhoods

= “Bridging the last mile”
= |n courses, the neighborhood is usually a course management system
Moodle, BlackBoard, D2L, Canvas, ...

= Using OERs means either
downloading and uploading again (including dependencies!)

or
linking to it
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Branding
Branding

3. Last Mile

= Many OERs already
contextualized

= Very hard to reuse
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Advanced

e Explore the Collections

comPADRE Pedagogic
Library

comPADRE Pedagogic:
Service Workshops

ConcepTests
Developing Activities
Indoor Labs
Interactive Lectures
Just in Time Teaching

Mathematical and
Statistical Models

Measurement and
Uncertainty

PhET Interactive
Science Simulations

Teaching with Data

Teaching with Data
Simulations

eaching with
Interactive
Demonstrations

What are
Interactive
Lecture
Demonstrations

Why Use
Interactive
Lecture
Demonstrations

How to Use
Interactive
Lecture
Demonstrations

Examples of
eaching with
Demonstrations

References and
Resources

o @@ Rating: WAAAR m u My items Comment
«-comPADRE

Physics and Astronomy Education Communities

Search

Events
Partners
People
Collaborate
Community Services
Contact Us

About ComPADRE

Evaluate Tags Link Share v

llections

Bgogic Library » Teaching with Interactive Demonstrations » Examples » Introduction to Torques: A Question of Balance, Featuring the Sledge Hammer of the Sierra Madre

Introduction to Torques: A Question of Balance, Featuring the Sledge
Hammer of the Sierra Madre
Steve Shropshire, Idaho State University

» This activity has benefited from input through a review and suggestion process.

This material is replicated on a number of sites as part of the SERC Pedagogic Service Project

Summary

This activity is designed to introduce torques and their importance in
static balance. Students are expected to have read introductory
material regarding torques and statics, and are tested on this with a
short online quiz prior to class. After a brief discussion of torques, two
"warm-up" demonstrations are conducted with student participation. A
question is then posed regarding the balancing of a rod with a weight
attached to one end. After initial responses are presented, discussion
groups are formed to achieve consensus and provide justification of
conclusions. This is followed by a confirming demonstration using the
Sledge Hammer of the Sierra Madre.
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Q Find a Quiz © Create a new quiz

Torque and more &

3. Last Mile

= OER quizzes & e
Performance data does not go into the

Host a game

gradebook of the course management

& Physics

< S

= 10th - University grade O 58times

average accuracy

Qo = Save I8 Duplicate

Play solo
[> Solo Game

& SHOW ANSWERS

© 30 seconds

system
Performance data split across platforms ® 29 Questions
Question
' Q. What force does not cause any torque?

answer choices

Force perpendicular to the fulcrum, and not on
the fulcrum

Force perpendicular to the fulcrum, and slightly
off center of the fulcrum

Educational Development and Technology

Force horizontal to the fulcrum, and not on the
fulcrum

Forces at a 45 degree angle to the fulcrum, and
not on the fulcrum
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= Fragment Level Resource
3 . LaSt M [ I e @ GIF, Movie, Applet, Problem, ...

Metadata (Author, Abstract, Keywords, ...)

= Wrong granularity

= Oftentimes OERs come as whole
modules or long pages
cannot remix or re-sequence

= Need fine-granular content

= Compiling and sequencing should
happen within platform
information stored
combinations become new OERs

Resource
Assembly
Tool

Sequence ("Lesson”, "Chapter")

Course
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4. Acquisition

= Convincing faculty to make OERs available is challenging:
Discoverability:
forcing faculty to fill out elaborate metadata: they won'’t upload
Quality control:
faculty might want to keep control over their resources, so they can fix bugs, etc.
Last mile:
hard to extract a resource from course management system, then uploading it to repository
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4. Acquisition

= Some content can be available to other faculty, but not students:
exam problems, homework, sample solutions

= Assessment content, particularly if electronically graded, is not "open source.”

= Arepository must not only preserve the integrity of the entrusted content but
also has stewardship obligations

current OER licenses have no provision for this kind of openness

repositories have no way of enforcing licenses when content is deployed outside these
systems
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4. Acquisition

= Pure OER-ideology maybe not helpful:
it's about sharing ...
... but sharing is not necessarily black-and-white!

= Faculty need some control over their content:

e.g. only visible to other faculty

then only visible to learners after other faculty selected it
derivative works
enforcing campus-licenses
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I.EARHER%

Prail)

Proposal to Save the World

COURSE MANAGEMENT

DIGITAL LIBRARY
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Integrating Course Management %
System and Repository LEARNER

= Closing the circle

Flowing back into metadata of resource:
Selection information (“peer review”)
Usage information (quality/reliability)
Sequencing information (context)
Analytics (test theoretical properties)
= Flowing back into gradebook:
Performance data

= Flowing back into learner profile
Getting to know the learner (temporary data!)

COURSE MANAGEMENT

FACULTY

DIGITAL LIBRARY
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Integrating Course Management %
System and Repository LEARNER

= Enabling:

discovery: dynamic metadata
context, sequencing
resource recommendations to faculty

quality control:
test-theory, etc.

adaptivity:
formative feedback to faculty
recommendations for learners

COURSE MANAGEMENT

DIGITAL LIBRARY
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Integrating Course Management @ @
System and Repository

Rendering Layer

|ldentity Management

Course Management System

Assessment Engine

S92JN0S3Y

S92JN0S3Y

elepelsi\

Institutional | User Rights Management

Systems Data | Digital Library — Content Repository
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®,

Rendering Layer

|ldentity Management

Assessment Engine

v
S92JN0S3Y

S92JN0S3Y

Institutional Rights Management

Systems Data | Digital Library — Content Reposito
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Integrating Course Management @ @
System and Repository

Rendering Layer

|ldentity Management

Course Management System

Assessment Engine

S92JN0S3Y

SN
DSOY

Institutional Rigiits Manageniient

»
O jolanls Digital Libless L U0 Cdl - 2pository




Integrating Course Management @ @
System and Repository

Rendering Layer

|ldentity Management

Course Management System

Assessment Engine

S92JN0S3Y

S92JN0S3Y

<
@
~—
Q
Q
Q
—
Q

Institutional B User Closing the circle: special sauce!

Systems Data | Digital Library — Content Repository
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Proof of Concept:
LON-CAPA

160 partner institutions

= 48% postsecondary institutions

= 610,000 shared learning objects

= 300,000 shared homework problems

= >7,700 courses hosted

= >965,000 student-course enroliments

= 94% postsecondary student-course enroliments
= >150,000 student-course enroliments per year
= >73,520,000 problems served

= >138,320,000 problem transactions

= >72,560,000 problems solved
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Proof of Concept:
LON-CAPA

160 partner institutions
= 48% postsecondary institutions
Shared between * 610,000 shared learning objects
institutions = 300,000 shared homework problems
= >7,700 courses hosted
= >965,000 student-course enroliments
= 94% postsecondary student-course enroliments
= >150,000 student-course enroliments per year
= >73,520,000 problems served
= >138,320,000 problem transactions
= >72,560,000 problems solved
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Proof of Concept:
LON-CAPA

Educational Development and Technology

——Images
—*—Libraries
- Assemblies
g 400000 ——Movies/Sound
£ Animations/Simulations
= ——Qther
> 300000

500000

500000 + _  ages

200000

100000

LON-CAPA Shared Resource Pool, Summer 2018

-+-Total
-#-Problems

2000 2015
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Proof of Concept:
LON-CAPA - :

¥ g Time-Varying Currents Materials

@ Introduction
Typical course: @ RC Circuit Reading Materials

RC Circuit Example

Applet: RC Circuit with Battery Simulations
RL Circuit with Battery

RL Circuit with Battery Example Examp|es
LC Circuit

LC Circuit with Battery Example
LC Circuit Time Evolution

Sequenced learning
resources

LC Time Evolution Example

DC RCL Circuit

DC Circuit Basics & X Answer available
Alternating Currents and Voltages

Applet: Oscilloscope

AC Power Dissipation in a Resistor

AC Power Dissipation Example

RMS Current, Voltage, and Power & X Answer available
Inductance in an AC Circuit

Inductance in AC Circuit Example
RL-Circuits Answer available
Capacitor in an AC Circuit
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Proof of Concept:

LON-CAPA
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Gerd Kortemeyer v (Course Coordinator) PHY233B, Spring 2015 - Calculus Concepts in Physics I (More ...) Kl Messages Roles Help Logout
Main Menu | Contents | Course Editor | What's New | Grades v | People v | Settings v | Public v | Switch role v |

@ @ Course Contents omentum and Collisions P | C) Timer E Notes

Q_ﬁ Content Settings
Oé/
Q

Superman StopS;

An out-of-control train is racing to is terminal train station
- only Superman can help. The train has a mass of 45000 kg, and
Superman has a mass of 103 kg. If the train has a velocity of 35 m/s, how
fast does Superman have to fly in the opposite direction to stop it in a

totally inelastic steel-Man-of-Steel collision?

Submit Answer Tries 0/5

Open-
ended
numeric

Multiple
tries

Post Discussion

E <Stored Links ¢ Evaluate aFeedback (= Print 0 Info

IDue this Friday, Feb 27 at 11:00 pm (EST)|

42," Send Feedback
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Discovery

= Need sequenced “shopping cart”

= Amazon-like: “People who bought this also bought that”
But beyond: “People who bought this also bought that afterwards”
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Discovery

Graph of the LON-
CAPA Resource Pool

What follows what in
course sequences?

Vertices: Resources
Edges: “comes after”

Clustering:
approximately
corresponding to
subject areas

Stefan Droschler
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Quality Control

= Usage statistics
= Problem characteristics (“item parameters”)
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Quality Control

= |tem Response Theory, using transactional data

Educational Developm

Exams

Probability

Ability

Probability

0.4

1.0

0.8

0.6

0.2

0.0

Online Homework

—— Homework

T I I

T

2 Gerd Kortemeyer 4

09.05.19
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Adaptivity

= Large resource pool of OERs RECOMMENDER
wide variety of materials
at different level
= Large number of opportunities to
help learners reach their goals

THE DOcTorR

ul IS |IN Vil

Educational Development and Technology



Adaptivity

Traditional, linear course sequence:

Ry
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Adaptivity 1.0

Hardwired, large-granularity sequences

B -
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Materials

Pretest> »
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Adaptivity 1.0

Different duration, losing cohort

Hardwired, large- =
el ©
Q=
=
e
Additional =
Materials

.
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Adaptivity 2.0

Viewing learning differently: having the goal in mind
instead of linear process

Learning

Goal
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Adaptivity 2.0 | Yourplan

Reality
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Adaptivity 2.0

Traditional
ivity 2.0

Learning
% Goal

Adaptivity

[

o il
Build the right bridges where (and only
where) needed
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Adaptivity 2.0

Get recommendations for learners from usage data

Energy Density of Sunlight

E

Question:

Sunlight enters the Earth's atmosphere with an average electric field strength of about 700 N/C.

What is the energy density and the magnetic field strength of it, and what is the intensity?

m Answer:

e We can simply plug the E-field strength into our equation for the energy density:

u=¢€gE2=(8.85- 10712 C2/(N- m2)) (700 N/C)2 = 4.34- 1076 J/m3

: e The B-field strength at this point is simply given by:

e The intensity is:
S=cu=cegE?=(3.0-108 m/s) (8.85-10712 C2/(N-m2)) (700 N/C)2 = 1300 W/m?2

Intensity

The strength of the electric field of sunlight incident on the surface of some asteroid in the solar system is
E = 360 N/C. What is the intensity of the sunlight at its surface in W/m?2?

Submit Answer  Tries 0/99

e Is this a big number? Yes, it is actually big enough to solve all of our energy problems we might

have in the foreseeable future! The power radiateg
MW, the power output of a small nuclear pgQ

Recommended
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e Sun on every square mile is almost 2.6

... because
struggle with this
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Adaptivity 2.0

Consider these sequences

cmTIm T T I T S
e e e e

Y Y Y Y S

¢+ 1 1 Access
Frl other . !

. 1 1 .\ problems
\ N N\ Orpages )

\ \ \ \ /

~ ~ ~ S P
R R e

Successful
attempt to
solve the
same
problem

Unsuccessful
attempt to
solve a

problem
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o

, SES VA
Adaptivity 2.0 = )

AN

)
X o

= All the ways from failing a
certain problem to solving it

= Vertices are resources

= Edges are user paths
through materials
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Adaptivity 2.0

= \ertices are resources

= “What leads to solving
Problem 77"
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Adaptivity 2.0

= Recommender
system

= Can get
50% of viable
recommendations

90% of which are
correct

Educational Development and Technology

0.8

0.6

0.4

0.2

KX XXX XXX XXX X K X i
X Oo
o
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= ©00
X o
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- 00
% o
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xx o
X o
x o
o
X% x o
. X
OoOoOooooooon o
DDDDDDDDDDD X%«
Og XQ
OUn o
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¢ =] XX X X
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0© |
O
50° o X
000 O X
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9PO000000000000000~00 0
X
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© Fraction Correct 004
O
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| oo
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Adaptivity 2.0

Dynamical recommendation which help
the learner reach goals

() Resource
()Assessment
' Recommendation




() Resource
Adaptivity 2.0 ()Assessment
Dynamical recommendation which help ' Recommendation
the learner reach goals

Learning
Goal 2

Learning

Goal 1

Learning Learning
Goal 3 Goal 4
A

Q Large, open resource
Q . pool with usage
§ information enables this
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Habitat for OERs

Rendering Layer

|ldentity Management

Course Management System

Assessment Engine

S92JN0S3Y

S92JN0S3Y

elepelsi\

Institutional | User Rights Management

Systems Data | Digital Library — Content Repository
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©
©

Habitat for OERs

Maybe it's time
to build this!

Course Managem

S92JN0S3Y

User *= Rights Management

Data | Digital Library — Content Repository

yer | 09.0
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Thank You

= Gerd Kortemeyer, Ph.D.
Director

Educational Development and Technology
ETH Zurich

gerd.kortemeyer@let.ethz.ch
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