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Interpolated memory tests reduce mind wandering
and improve learning of online lectures

Karl K. Szpunar’, Novall Y. Khan, and Daniel L. Schacter

Department of Psychology, Harvard University, Cambridge, MA 02138

Biomarker detection in

Edited by Sean Kang, Dartmouth College, Hanover, NH, and accepted by the Editorial Board February 18, 2013 (received breast cancer
The recent emergence and popularty of online educational resour- of testing but that there would be a
ces brings with it challenges for educators to optimize the dissem- there were two testing schedules. On

ination of online content. Here we provide evidence that points list, whereas another group was only
toward a solution for the difficulty that students frequently report list. Students who were tested after

in sustaining attention to online lectures over extended periods. In twice as well as students who had not
two experiments, we demonstrate that the simple act of interpo- Interpolated testing facilitated the I
lating online lectures with memory tests can help students sustain study sequence.

attention to lecture content in a manner that discourages task- Interpretations of the facilitative

irrelevant mind wandering activities, encourages task-relevant on subsequent learning have focus:
note-taking activities, and improves learning. Importantly, frequent mechanisms that are thought to be
testing was associated with reduced anxiety toward a final cumu- when students are actively learning

lative test and also with reductions in subjective estimates of students bring study materials bacl
cognitive demand. Our findings suggest a potentially key role for  17)]. Here we focus on factOrs O ciariigs wusiss wiioowssg o
interpolated testing in the development and dissemination of  Afarerials and Methods provides discussion, and evidence, of fac-
online educational content. tors operating at retrieval). In particular, recent evidence from
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Flipping the Funnel

7,157
8,240 Certified
Took the Final
9,318

Passed the Mid-Term

10,547
Made it the Mid-Term

26, 349
Tried the First Problem Set

154,763

Registered for 6.002x: Circuits and Electronics

Same staff resources as 150 person on-campus class
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SR
An overview of the ideas, methods, and institutions that permit human
society to manage risks and foster enterprise.

Robert Shiller

Sterling Professor of Economics at Yale Universiiy

Econmnomics
Yale University

Robert |. Shiller is Sterling Professor of Economics, Department of

Economics and Cowles Foundation for Research in Economics, Yale University,
and Professor of Finance and Fellow at the International Center for Finance, Yale
School of Management. He received his B.A. from the University of Michigan in
1967 and his Ph_.D. in economics from the Massachuseiits Instifute of Technology in
1972. He has writien on financial markets, financial innovation, behavioral
economics, macroeconomics, real estafte, statistical methods, and on public

atfitudes, opinions, and moral judgmenis regarding markefs.

Bob was awarded the 2013 Nobel Prize in Economic Sciences for his "empirical

analysis of asset prices_”
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Data Driven Education @ NIPS Information  Speakers DataPanel Organizers

NIPS Workshop on Data Driven Education (2013)

Haotels Harrah's and Harveys Lake Tahoe, Mevada, USA
Tuesday December 10, 2013
Location: Harmah's Tahoa D

Schedule

Time Duration Ewvent Speaker Slides
725730 Smn Waelcome and infreduction Jrganizers
T:30-B:00 30 min Discovering and removing bamiers 1o leaming FEn FKoedinger (CMU |pdf]

B.00-B:30 30 min Demographics and kearner behaviar in MITx and Caniel Sexon (MIT, EdX | pdif]
8:30-8:00 30 min Personalized Leamning and Temporal Modeling at Jascha Sohl-Dicksiein (Sianford, Khan [ paf)

B:00-8:30 30 run Ciopffes Break

B30-10:30 1 hr Fosker Spaothghibs

®uetang X .com
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Adaptive and personalized education

Gamification and crowdsourcing in learning

Large scale analytics of MOOC data

Multimodal sensing

Optimization of pedagogical strategies and curriculum design
Content recommendation for learners

Interactive Tutoring Systems

Intervention evaluations and causality modeling
Supporting collaborative and social learning
Data-driven models of human learning

Analysis of social networks of students and teachers

Automated, semi-automated, and crowdsourced methods for formative and
summative assessment.
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Society

The 6th International Conference on Mot yet an IEDM

Educational Data Mining

EDM 2013
Recent News
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o Educational Dl bAining o
Citation InTormation Aaianla mare

gurmal of Educational Da
D'dello, 5. K., Calve, R. A, and Olney, A (eds.) Procesdings of the 85h Inlermational o HERuCER L
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Consensnce of Educational Data Mining ¥ :

S ACAHE herr

Full Procesdings o
Upcoming Conferences

E
Front Matter (Preface, Confents, alc) &
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LEARNING @ SCALE

ATLANTA, GEORGIA MARCH 4-5 zu@

HOME  PROGRAM  ACCEPTED PAPERS  VENUE/REGISTRATION  COMMITTEE

y i i1l A3 reEr - A e T T Pt ! = T mir AT - R o i =T Hal.]
coepted full papers and works-in-progress (posters and demaos) for Learning At Scale 2014, Papers can be

fownd in the ACM Digital Library at hittp:/rdl.acm.orgfcitation.cfm?id=2556325, Proceedings of the first ACM

conference on Learningi@scale,

ACCEPTED FULL PAPERS

SESSION: STUDENT SKILLS AND BEHAVIOR

& Student skl and goal achiesement in the Mapping with Goog e B0

uatangX.com
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The 9th Workshop on Innovative Use of NLP for Building
Educational Applications

ACL 2014 Workshops

4

SPONsars - Worksho Descrnphon - Imalod Speaker - Submession nlo - Imponant Dates - Program Commtiod - Rolatod Links - Upcdrmng Educaton / NLP Events

Oraanizaton Jool Totreault (Yahoo! Labs). i Bursten (Educabongl Testing Sorvice). Claudia Leacock (CTB MeGraw-Ha)
Contact Emadl bea nip workshopiomad com
Qato  Juneo 262014

Voo - Baltrmore, MD, USA

Sponsors

Wo are ploased 10 announce that CTE MeGraw-Hil, odX, Educatonal Tesing Servico, Lightade and Pearson are ol gold kwvel sporsorns of the BEAS
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+ Automated scoring/evaluation for written student responses
> Content analysis for scoring/assessment
> Analysis of the structure of argumentation
> Grammatical error detection and correction
> Discourse and stylistic analysis
> Plagiarism detection
> Machine translation for assessment, instruction and curriculum development
> Detection of non-literal language (e.g., metaphor)
> Sentiment analysis
= Non-traditional genres (beyond essay scoring)

+ Intelligent Tutoring (IT) and Game-hased assessment that incorporates NLP
> Dialogue systems in education
> Hypothesis formation and testing
> Multi-modal communication between students and computers
> (Generation of tutorial responses
> Knowledge representation in learning systems
> Concept visualization in learning systems
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= Learner cognition
> Assessment of learners' language and cognitive skill levels
> Systems that detect and adapt to learners’ cognitive or emotional states
= Tools for learners with special needs

= Use of corpora in educational tools
= Data mining of learner and other corpora for tool building
= Annotation standards and schemas / annotator agreement

« Tools and applications for classroom teachers and/or test developers
= NLP tools for second and foreign language learners
= Semantic-based access to instructional materials to identify appropriate texts
Tools that automatically generate test questions
Processing of and access to lecture materials across topics and genres
Adaptation of instructional text to individual learners’ grade levels
Tools for text-based curriculum development
E-learning tools for personalized course content
Language-based educational games

a]

a]

a]

Q

Q

Q

« Descriptions and proposals for shared tasks
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Weilcome Call For Papers information Organizers

News
March 1, 2014; The submission sie 15 up and we are accepting ] I ‘[A' \\ [ l ] -. l

submissions. Please submit 8 1 page abstract by Monday, March 31,
2014
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MASSIVE

ONLINE  EReloll:h:

Research Initiative

We |CO m e tO the MOOC Research Initiative (MRI) is funded by the Bill &

Melinda Gates Foundation as part of a set of

M O O C Resea rC h H U b investments intended to explore the potential of

MOOCs to extend access to postsecondary credentials

- L , , , through more personalized, more affordable
The dramatic increase in online education, particularly Massive Open
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