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Report by the Education Endowment foundation on a pilot evaluation in
schools of a sequence of lessons based on spaced learning:

https://educationendowmentfoundation.org.uk/projects-and-
evaluation/projects/spaced-learning/

Review of research literature on spaced repetition:
https://www.gwern.net/Spaced-repetition

Anki spaced repetition flashcard software:

https://apps.ankiweb.net/

Cerego adaptive learning using spaced repetition:
https://www.cerego.com/

Memrise language learning using spaced repetition:
https://www.memrise.com/

Report of study to stimulate rat brain cells:

Fields, R. D. (2005). Making memories stick. Scientific American,
292(2), 74-81.

http://bit.ly/2heDemH

The main study of spaced learning by Kelley and Whatson. It covers
the neuroscience that informs the method and describes three classroom
studies and their results:

Kelley, P., & Whatson, T. (2013). Making long-term memories in
minutes: a spaced learning pattern from memory research in education.
Frontiers in Human Neuroscience, 7, 589.
ncbi.nim.nih.gov/pmc/articles/PMC3782739/

Study in which adults memorised 120 novel faces through massed or
spaced learning. Brain activity was recorded using functional MRI scans:

Xue, G., Mei, L., Chen, C., Lu, Z.-L., Poldrack, R., & Dong, Q. (2011).
Spaced learning enhances subsequent recognition memory by reducing

neural repetition suppression. Journal of Cognitive Neuroscience, 23(7),
1624-1633.
ncbi.nim.nih.gov/pmc/articles/PMC3297428/
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iSpot site for sharing and identifying observations of nature:

www.ispotnature.org

Natural History Museum, London:

http://www.nhm.ac.uk/take-part/citizen-science.html

nQuire-it citizen inquiry platform and linked Sense-it

Android app for collecting data from mobile device sensors:

www.nquire-it.org
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http://obit.ly/10GFpwO

Zooniverse — one of the largest platforms hosting citizen science projects:

https://www.zooniverse.org

Study of the benefits to young people of engaging in citizen science:
Ballard, H. L., Dixon, C. G., & Harris, E. M. (2017). Youth-focused
citizen science: examining the role of environmental science learning and
agency for conservation. Biological Conservation, 208, 65-75.

http://bit.ly/2hefPlg

Edited book that presents evidence about the processes and outcomes of
learning as they have been studied in a range of citizen inquiry projects:
Herodotou, C., Sharples, M., & Scanlon, E. (2018). Citizen Inquiry:
Synthesising Science and Inquiry Learning: Routledge.
http://bit.ly/2wac4Fr

Systematic overview of citizen science projects:

Pocock, M. J., Tweddle, J. C., Savage, J., Robinson, L. D., & Roy, H.
E. (2017). The diversity and evolution of ecological and environmental
citizen science. PloS One, 12(4).
https://doi.org/10.1371/journal.pone.0172579

Report by the US Department of Education presenting ideas and
recommendations for an innovative future in STEM education:

Tannenbaum, C. (2016). STEM 2026: A Vision for Innovation in STEM
Education. US Department of Education: Office of Innovation and

Improvement, Washington, DC.
http://bit.ly/2d0aGxt
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This chapter uses examples to illustrate the empowering potential of open
pedagogy:

DeRosa, R., & Robison, S. (2017). From OER to open pedagogy:
harnessing the power of open. In R.

S. Jhangiani & R. Biswas-Diener (Eds.), Open: The Philosophy and
Practices that are Revolutionizing Education and Science (pp. 115-124).
London, UK: Ubiquity Press. License: CC-BY 4.0

www.ubiquitypress.com/site/chapters/10.5334/bbc.i/

Blog post reporting an interview with an educator who uses open

textbooks:

Gibbs, L (2014). The UnTextbook: an OER interview
http://anatomy.lauragibbs.net/2014/09/the-untextbook-
oer-interview.html

Blog posts and responses that consider what it means to be open:
Groom, J. (2017). I don’ t need permission to be open
http://bavatuesdays.com/i-dont-need-permission-tobe-
open

Examination of how much money students can save when open textbooks
are used:

Hilton III, J. L., Robinson, T. J., Wiley, D., & Ackerman, J. D. (2014).
Cost savings achieved in two semesters through the adoption of open
educational resources. The International Review of Research in Open and

Distributed Learning, 15(2).
http://www.irrodl.org/index.php/irrodl/article/ view/1700
Research on cost savings:

Hilton III, J. (2016). Open educational resources and college textbook
choices: a review of research on efficacy and perceptions. Educational
Technology Research and Development, 64(4), 573-590.

https://link.springer.com/article/10.1007/s11423-016-
9434-9
Detailed analysis of use and impact of BC Campus open textbooks:

Jhangiani, R. S., Pitt, R., Hendricks, C., Key, J., & Lalonde, C. (2016).
Exploring Faculty Use of Open Educational Resources at British
Columbia Post-Secondary Institutions.

http://bit.ly/2hep3I3

Making the case that open textbooks are as good as, if not better than,
purchased ones:

Shafer, K. (2014) The Critical Textbook
http://www.digitalpedagogylab.com/hybridped/

critical-textbook

Blog posts on the meaning of openness and open pedagogy:

Wiley, D. (2017). How is open pedagogy different? / When opens collide.
https://opencontent.org/blog/archives/4943
https://opencontent.org/blog/archives/4990

Introduction to the INTRO (increased tuition revenue through OER)
model:

Wiley, D., Williams, L., DeMarte, D., & Hilton, J. (2016).

The Tidewater Z-Degree and the INTRO model for sustaining OER
adoption. Education Policy Analysis Archives/Archivos Analiticos de
Politicas Educativas, 24.

http://epaa.asu.edu/ojs/article/view/1828
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Guide for evaluating information on social media:

Caulfield, M. A. (2017). Web Literacy for Student Fact- Checkers.

https://webliteracy.pressbooks.com/

In this video, Clark Chinn talks about epistemic design and creating
learning environments to foster epistemic growth:

http://bit.ly/2elEyxi

Philosopher Jason Bachr’ s website on Educating for Intellectual Virtues:

http://intellectualvirtues.org/
Materials from the PRACCIS project—promoting reasoning and
conceptual change in science:

http://www.praccis.org/

The Reading Like a Historian curriculum by the Stanford History
Education Group offers resources for developing critical reading and
thinking skills:

https://sheg.stanford.edu/rlh

Introduction to the field of epistemic cognition, including a section that
reviews epistemic cognition interventions:

Greene, J. A., Sandoval, W. A., & Bréten, 1. (2016). Handbook of
Epistemic Cognition: Routledge.

http://bit.ly/2xcMlyG
Online tool for exploring controversial issues on the internet:

Kiili, C., Coiro, J., & Hamaéldinen, J. (2016). An online inquiry tool to
support the exploration of controversial issues on the internet. Journal of



Literacy and Technology, 17, 31-52.

http://bit.ly/2wKy6y0

How an elementary school teacher fostered epistemic norms in her class
by engaging students in scientific argumentation:

Ryu, S., & Sandoval, W. A. (2012). Improvements to elementary
children’ s epistemic understanding from sustained argumentation.
Science Education, 96(3), 488-526.
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The Enemy project website:
http://theenemyishere.org

The Enemy video trailer:

https://www.youtube.com/watch?v=zGOw_l-04ks
Humans of New York website and Facebook page:
http://www.humansofnewyork.com
https://www.facebook.com/humansofnewyork

To Be Education, an online platform that allows the development of
creativity and innovation skills:

http://www.to-be-education.com/
Examination of a professional development programme designed to

support Civics teachers in their efforts to promote empathy among
different groups:

Shapira, N., Kupermintz, H., & Kali, Y. (2016). Design principles for
promoting intergroup empathy in online environments. Interdisciplinary
Journal of e-Skills and Lifelong Learning, 12, 225-246.

https://www.informingscience.org/Publications/3605
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Overview of immersive learning for teachers

Burns, M. (2012). Immersive learning for teacher professional
development. eLearn, 2012(4), 1.

http://elearnmag.acm.org/featured.cfm?aid=2181208

Gary Priestnall used immersive virtual reality with Geology students on
field trips to see how the landscape looked during the last Ice Age (pictured
on previous page).

http://bit.ly/2w4Bhzq

http://oro.open.ac.uk/29887/1/

Blog post that provides an introduction to virtual reality and learning:

Jagannathan, S. (2017). Virtual reality: the future of immersive learning
for development

http://bit.ly/2zQwBP9
Immersive learning and dental education:

Duta, M., Amariei, C. 1., Bogdan, C. M., Popovici, D. M., Ionescu, N., &
Nuca, C. L. (2011). An overview of virtual and augmented reality in dental
education. Journal of Oral Health and Dental Management, 10, 42-49.

http://bit.ly/2hfg2I1
Augmented reality and language learning:

Godwin-Jones, R. (2016). Augmented reality and language learning: from
annotated vocabulary to place-based mobile games. Language Learning
& Technology, 20(3), 9-19.

http://lit. msu.edu/issues/october2016/emerging.pdf
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A suite of tools at the University of Michigan, showing how students and
teachers can make use of (studentled) analytics:
http://ai.umich.edu/portfolio/academic-reportingtools

Learning Analytics Report Card (LARC):

http://larc-project.com/

Design and implementation of the Learning Analytics Report Card
(LARC):

Knox, J. (2017). Playing with student data: the Learning Analytics Report
Card (LARC). Practitioner Track Proceedings of the 7th International
Learning Analytics & Knowledge Conference (LAK17).

http://bit.ly/lak17-practitioner-track

Making the links between students’ dispositions towards learning,
behaviour and learning analytics predictions.

The abstract and introduction to this paper are openly available:

Tempelaar, D. T., Rienties, B., & Nguyen, Q. (2017). Towards actionable
learning analytics using dispositions. /[EEE Transactions on Learning
Technologies, 1 (Jan-March 2017), 6-16.

http://ieeexplore.ieee.org/document/7839177/
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Blog post that considers what data science is and how to teach it:
Erickson, T. (2017). Smelling like data science.
https://bestcase.wordpress.com/2017/02/21/
smelling-like-data-science

Text and video introducing the Common Online Data Analysis Platform
and showing it in use in schools:
http://www.oceansofdata.org/projects/commononline-
data-analysis-platform-codap

The Ocean Tracks interface was designed to enable students to develop
questions, plan and carry out investigations, and analyse and interpret data:
http://oceantracks.org/about

http://oceantracks.org/map/

This article from The Guardian newspaper introduces some of the main
themes of Cathy O’ Neil’ s book, referenced below, which deals with the
harmful effects of algorithms:

Weapons of Math Destruction: Cathy O’ Neil adds up the damage of
algorithms

http://bit.ly/2eYuH40

Tableau is a commercial data tool that enables paying customers to use
visual analytics for data exploration:

https://www.tableau.com

Using Ocean Tracks with students to investigate marine migration:

Busey, A., Krumhansl, R., Mueller-Northcott, J., Louie, J., Kochevar, R.,
Krumbhansl, K., & Zetterlind, V. (2015). Harvesting a sea of data: using
authentic data to investigate marine migrations. The Science Teacher,
82(5), 44-49.

Itd.edc.org/sites/Itd.edc.org/files/Article.pdf

Guidelines for courses in data science:

De Veaux, R. D., Agarwal, M., Averett, M., Baumer, B. S., Bray, A.,
Bressoud, T. C., Bryant, L., Cheng, L. Z., Francis, A. Gould, R. et al.
(2017). Curriculum guidelines for undergraduate programs in data
science. Annual Review of Statistics and Its Application, 4, 15-30.
http://bit.ly/2lgW7rT

Consideration of the ways of thinking, questioning, and problem-solving
that learners can develop as they work with data:



Finzer, W. (2013). The data science education dilemma.

Technology Innovations in Statistics Education, 7(2).
http://escholarship.org/uc/item/7gv0g9dc
O’ Neil, C. (2017). Weapons of Math Destruction:

How Big Data Increases Inequality and Threatens Democracy. New York,
NY: Crown Publishing Group.

What will it mean to be statistically literate in the next
decade?

Wild, C. J. (2017). Statistical literacy as the earth moves. Statistics
Education Research Journal, 16(1), 31-37.
http://bit.ly/2ifMeso
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EvoRoom — an immersive, room-sized simulation of a rainforest
ecosystem:
https://encorelab.org/2014/01/evoroom/

Knowledge Forum — an electronic group workspace designed to support

the process of knowledge building:
http://www.knowledgeforum.com/

Reforming an introductory Biology course:
https://sites.google.com/site/biology1technion

B8 ETKCIK “Bimm” FIIMEIISH

The Web-based Inquiry Science Environment (WISE) — a research-based
digital learning platform:
https://wise.berkeley.edu/

Study of a Science module, showing its potential to support students’
internal values:

Ben-Horin, H., Pion, C., & Kali, Y. (2016). Designing technology to
foster socioscientific reasoning by promoting internal values of learning.
Paper presented at the /2th Chais Conference for the Study of Innovation
and Learning Technologies: Learning in the Technological Era, The Open
University of Israel.

www.openu.ac.il/innovation/chais2017/f1_2.pdf

This paper reports a three-year study designed to encourage students to
assume increasing levels of collective responsibility for advancing their
knowledge of optics:

Zhang, J., Scardamalia, M., Reeve, R., & Messina, R. (2009). Designs for
collective cognitive responsibility in knowledge-building communities
Journal of the Learning Sciences, 18(1), 7-44.

http://bit.ly/2fEvBWs
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Empirical articles on the theory and practice of HKBCs by its founders:

Rogers, C. R. (1969). Freedom To Learn: A View of What Education
Might Become. Merrill Publishing Company.

Openly accessible summary by C. J. Weibell of ‘Freedom to Learn’ :

http://bit.ly/2f9b5No

Scardamalia, M., & Bereiter, C. (1994). Computer support for knowledge-
building communities. The Journal of the Learning Sciences, 3(3), 265-
283.

http://bit.ly/2xjibsf

List of resources about knowledge building and the Knowledge Forum:

http://bit.ly/2wQCTgu
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Innovating Pedagogy 2017 :

Towards the Future Needs of the Society and Cultivating Crucial Skill of Learners

Rebecca Ferguson', Sarit Barzilai’,Dani Ben-Zvi’, Clark A Chinn’, Christothea Herodotou', Yotam Hod', Yael Kali’, Agnes
Kukulska Hulm', Haggai Kupermintz’, Patrick McAndrew', Bart Rienties', Ornit Sagy’, Eileen Scanlon', Mike Sharples',
Martin Weller' and Denise Whitelock'

(1.Insititute of Educational Technology, The Open University, Milton Keynes MK76BJ, UK;2. Learning In a Networked Society (LINKS) Israeli Center
of Research Excellence (I-CORE), Jerusalem 91040, Israel )

Abstract: Innovating Pedagogy Report 2017 is a collaborative work from two institutions: Open University (UK) and the Learning in
a Networked Society Israeli Center of Research Excellence Researcher. This report is different from the United States NMC  “Horizon
Report” , focusing more on the pedagogical level of education informatization. This report introduces ten pedagogies including Spaced
learning, Learners making science, Open textbooks, etc., as well as their applications. Combined with his own experience in the educa-
tion technology, the translator excerpted out crucial parts of this report, made some rewrites based on the original text, and introduced
each pedagogy its “principle” and “case and practice” , in order to offer the essence of the report to readers.

Keywords: Innovating Pedagogy; open textbook; immersive learning; big-data inquiry; humanistic knowledge-building communities
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