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1. The Goethe-Institut, which administers: “Further Information,” Goethe-

Institut, https://www.goethe.de/en/spr/kup/prf/prf/gc2/inf.html. 

2. “My first thought wasn’t ‘Wow’”: Thanh Huynh, Roger Craig—

Knowledge Tracking, filmed August 2011, YouTube video, 14:20, 

posted November 2011, 

https://www.youtube.com/watch?v=jmld3pcKYYA&t=1s. 
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https://www.npr.org/2011/11/20/142569472/how-one-man-

played-moneyball-with-jeopardy. 
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Everything You’ll Ever Learn? Surrender to This Algorithm,” Wired, 

April 20, 2008, https://www.wired.com/2008/04/ff-
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5. “You can simulate the game”: Huynh, Roger Craig—Knowledge Tracking. 
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Stardew Valley,” Destructoid, March 7, 2016, 

https://www.destructoid.com/review-stardew-valley-345495.phtml. 

7. “This is the type of person”: “College Too Expensive? This Guy Just 
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Free MIT Material” (video), Reddit, 

https://www.reddit.com/r/videos/comments/10tk9j/college_too_exp

ensive_this_guy_just_finished_a/. 

8. Done without the benefit: Steve Pavlina, “Graduating College in 3 

Semesters,” December 4, 2005, 

https://www.stevepavlina.com/blog/2005/12/graduating-college-in-

3-semesters/. 

9. Diana Jaunzeikare embarked on: Diana Jaunzeikare, “Personal PhD.” 

https://diana.is/personal-phd. 
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Review,” Chinese-forums.com, https://www.chinese-

forums.com/forums/topic/43939-independent-chinese-study-

review/. 

11. Trent Fowler, starting in early 2016: Trent Fowler, The STEMpunk 

Project (Self-published, 2017). 
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1. “Average is over”: Tyler Cowen, Average Is Over: Powering America 

Beyond the Age of the Great Stagnation (New York: Penguin, 2013). 

2. The MIT economist David Autor: David H. Autor, Lawrence F. Katz, and 

Melissa S. Kearney, “The Polarization of the U.S. Labor Market,” 

American Economic Review 96, no. 2 (May 2006): 189–94. 

3. Tuition has increased far faster: Danielle Douglas-Gabriel, “College 

Costs Rising Faster than Financial Aid, Report Says,” Washington Post, 

October 26, 2016,https://www.washingtonpost.com/news/grade-

point/wp/2016/10/26/college-costs-rising-faster-than-financial-aid-
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https://www.nytimes.com/2015/07/26/magazine/the-singular-
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 فرایادگیری  - 1 اصل( 4 فصل
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https://www.youtube.com/watch?v=sYpWp7g7XWU. 
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jungle of Brazil. 
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235–46, 
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4334. 
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6. For example, one common recommendation: Victor Mair, “How to Learn 

Chinese and Japanese,” Language Log, February 17, 2014, 

http://languagelog.ldc.upenn.edu/nll/?p=10554. 

7. The literature on self-directed learning: George E. Spear and Donald W. 
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1874), 23. 
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4. “learn to let it arise”: Susan L. Smalley and Diana Winston, Fully Present: 

The Science, Art, and Practice of Mindfulness (Philadelphia: Da Capo 

Lifelong Books, 2010), 59. 
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Cliffs, NJ: Prentice-Hall), 1973. 
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Irving, Kieran C. R. Fox, et al., “Mind-Wandering as Spontaneous 

Thought: A Dynamic Framework,” Nature Reviews Neuroscience 17, no. 

11 (2016): 718–31, https://www.nature.com/articles/nrn.2016.113. 

9. In one experiment, sleep-deprived: Robert T. Wilkinson, “Interaction of 

Noise with Knowledge of Results and Sleep Deprivation,” Journal of 

Experimental Psychology 66, no. 4 (November 1963): 332–37, 

https://psycnet.apa.org/record/1964–03490–001. 
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2. “Despite the importance”: Robert Haskell, Transfer of Learning 

(Cambridge, MA: Academic Press, 2000), xiii. 

3. In another study, college graduates were asked: James F. Voss, Jeffrey 

Blais, Mary L. Means, Terry R. Greene, and Ellen Ahwesh, “Informal 
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Problems by Naive and Novice Individuals,” Cognition and Instruction 

3, no. 3 (1986): 269–302. 

4. “in almost all the empirical work to date”: Michelene T. H. Chi and 

Miriam Bassok, “Learning from Examples via Self-explanations,” 

Knowing, Learning, and Instruction: Essays in Honor of Robert Glaser 

(1989): 251–82. 
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Unschooled Mind: How Children Think and How Schools Should Teach, 

Basic Books (AZ), 2011. 

6. “Researchers who rigorously evaluate training”: John H. Zenger, “Great 

Ideas Revisited. The Painful Turnabout in Training. A Retrospective,” 

Training and Development 50, no. 1 (1996): 48–51. 

7. “Transfer is paradoxical”: Wilbert J. McKeachie, “Cognitive Skills and 

Their Transfer: Discussion,” International Journal of Educational 

Research 11, no. 6 (1987): 707–12. 

8. Better graphics and sounds: Robert W. Proctor, and Addie Dutta, Skill 

Acquisition and Human Performance (Thousand Oaks, CA: Sage 

Publications, 1995). 

 ممارست  و تمرین - 4 اصل( 7 فصل
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of Benjamin Franklin (New Haven, CT: Yale University Press, 2003). 

2. world-changing consequences: Walter Isaacson, Benjamin Franklin: An 

American Life (New York: Simon and Schuster, 2003). 
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Life of the Genius Ramanujan (New York: Simon and Schuster, 2016). 

2. This is essentially the question: Jeffrey D. Karpicke, and Janell R. Blunt, 
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with Concept Mapping,” Science 331, no. 6018 (February 11, 2011): 

772–75, http://science.sciencemag.org/content/331/6818/772. 

3. Minutes after studying something: Henry L. Roediger III and Jeffrey D. 
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Science 1, no. 3 (September 1, 2006): 181–210, 
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Retrieval During Learning,” Journal of Experimental Psychology: General 
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138, no. 4 (2009): 469–86, 

http://memory.psych.purdue.edu/downloads/2009_Karpicke_JEPGen

eral.pdf. 

5. One answer comes: Robert A. Bjork, “Memory and Metamemory 

Considerations in the Training of Human Beings,” in Metacognition: 

Knowing About Knowing, ed. J. Metcalfe and A. Shimamura (Cambridge, 

MA: MIT Press, 1994): 185–205. 

6. Delaying the first test: Jeffrey D. Karpicke and Henry L. Roediger III, 

“Expanding Retrieval Practice Promotes Short-Term Retention, but 

Equally Spaced Retrieval Enhances Long-Term Retention,” Journal of 

Experimental Psychology: Learning, Memory, and Cognition 33, no. 4 

(July 2007): 704–19, 

http://memory.psych.purdue.edu/downloads/2007_Karpicke_Roedige

r_JEPLMC.pdf. 

7. However, if you delay the test: Herbert F. Spitzer, “Studies in Retention,” 
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8. An interesting observation: Chunliang Yang, “Enhancing Learning and 

Retrieval: The Forward Testing Effect,” PhD diss., University College 

London, 2018. 
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New Yorker, November 10, 2014, 

https://www.newyorker.com/magazine/2014/11/10/duke-doubt. 
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Houghton Mifflin Harcourt, 2016). 
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4. In one study, feedback: Michael H. Herzog and Manfred Fahle, “The Role 
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5. “The best feedback is informative”: Maria Araceli Ruiz-Primo and Susan 

M. Brookhart, Using Feedback to Improve Learning (New York: 

Routledge, 2017), 128. 

6. James A. Kulik and Chen-Lin C. Kulik review the literature: James A. 
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7. Expertise researcher: K. Anders Ericsson, Ralf T. Krampe, and Clemens 
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Expert Performance,” Psychological Review 100, no. 3 (1993): 363–406, 
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8. In those studies, however: Wendy Jaehnig and Matthew L. Miller, 
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Psychological Record 57, no. 2 (2007): 219–32. 
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by-stefan-fatsis.html. 
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Times, June 6, 2010, http://www.stuff.co.nz/sunday-star-

times/features/3778594/A-way-with-words. 

5. “The cycling helps”: Fatsis, “Nigel Richards Article.” 
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Mindsports Academy, 

https://www.mindsportsacademy.com/Content/Details/2133?title=m

eeting-nigel-richards. 
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Championships 2011,” filmed October 2011, YouTube video, 1:51, 

posted October 2011, https://www.youtube.com/watch?v=EZE_olsi-

pM&t=1m46s. 

8. “Physicians with more experience”: Niteesh K. Choudhry, Robert H. 

Fletcher, and Stephen B. Soumerai, “Systematic Review: The 
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Annals of Internal Medicine 142, no. 4 (2005): 260–73, 
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relationship-between-clinical-experience-quality-health-care. 

9. This seems especially likely: Joyce W. Lacy and Craig E. L. Stark, “The 
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Reviews Neuroscience 14, no. 9 (September 2013): 649–58, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4183265/. 

10. The authors of a popular study guide: Peter Wei and Alex Chamessian, 

Learning Medicine: An Evidence-Based Guide (Self-published, 2015). 

11. procedural skills, such as: Jong W. Kim, Frank E. Ritter, and Richard J. 
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Ergonomics Science 14, no. 1 (2013): 22–37. 
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13. One study of algebra students: Harry P. Bahrick and Lynda K. Hall, 

“Lifetime Maintenance of High School Mathematics Content,” Journal of 

Experimental Psychology: General 120, no. 1 (1991): 20–33, 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1020.7785

&rep=rep1&type=pdf. 

14. Rajveer Meena, the Guinness World Record: “Most Pi Places 

Memorised,” Guiness World Records, 

http://www.guinnessworldrecords.com/world-records/most-pi-

places-memorised. 
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Science of Richard Feynman (New York: Vintage, 1993), 10. 
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2. “He’s the only guy”: Richard P. Feynman and Ralph Leighton, “Surely 

You’re Joking, Mr. Feynman!”: Adventures of a Curious Character (New 

York: Random House, 1992), 133. 

3. “I happened to know”: Ibid., p. 193. 

4. “I had a scheme”: Ibid., p. 85. 

5. In a famous study, advanced PhDs: Michelene T. H. Chi, Paul J. Feltovich, 

and Robert Glaser, “Categorization and Representation of Physics 
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rep=rep1&type=pdf. 
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Feynman!,” 21. 
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symmetrical. That is to say, there are certain physical processes that 
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surprise to physicists, who had assumed that this symmetry existed. 

Ibid., 249. 

10. One of Einstein’s earliest: Walter Isaacson, Einstein: His Life and 

Universe (New York: Simon and Schuster, 2008). 

11. “illusion of explanatory depth”: Rebecca Lawson, “The Science of 

Cycology: Failures to Understand How Everyday Objects Work,” 

Memory & Cognition 34, no. 8 (2006): 1667–75, 

http://gearinches.com/misc/science-of-cycology.PDF. 

12. Feynman’s and Einstein’s approach: The artist and designer Gianluca 
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think they ought to (but that of course don’t work). You can see some 
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13. In one study of this effect: Fergus I. M. Craik and Robert S. Lockhart, 

“Levels of Processing: A Framework for Memory Research,” Journal of 

Verbal Learning and Verbal Behavior 11, no. 6 (December 1972): 671–

84, 

http://wixtedlab.ucsd.edu/publications/Psych%20218/Craik_Lockhar

t_1972.pdf. 

14. Those who processed the words: Thomas S. Hyde and James J. Jenkins, 

“Differential Effects of Incidental Tasks on the Organization of Recall of 
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82, no. 3 (1969): 472–81, 

https://people.southwestern.edu/~giuliant/LOP_PDF/Hyde1969.pdf. 

15. The Dunning-Kruger effect occurs: Justin Kruger and David Dunning, 

“Unskilled and Unaware of It: How Difficulties in Recognizing One’s 
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Personality and Social Psychology 77, no. 6 (December 1999): 1121–34, 
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16. “Some people think”: Feynman and Leighton, “Surely You’re Joking, Mr. 

Feynman!,” 244. 
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3. sold for more than $82 million: Judd Tully, “$82.5 Million for van Gogh; 
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7. It may also dispel: I had my own experience when trying to write this 
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Netherlands: New in Chess (1994), 203. 
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Washington Post, March 1992. 
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