University Of California, Berkeley
Department of Mechanical Engineering

ME 206 — Engineering Design and Prototyping: Pedagogy & Assessment (3 units)
Graduate Course
Syllabus

CATALOG DESCRIPTION

This course explores contemporary research in engineering design and prototyping, as well as related cognitive issues in
engineering curricular development, pedagogy, and assessment. One recurring theme throughout the course will be the
duality between learning and design: design-based research, design as a pedagogy for integrative learning and the role of
cognition and the learning sciences in the practice of engineering design. It has been motivated by several reforms: (1)
National efforts to better train and educate engineers for the engineering workplace in the 21st Century: to better prepare
engineers to face multidisciplinary problems and product design in competitive industries and improve their skills in
teamwork and communication. (2) Efforts to improve how engineers build robust problem-solving, design and
prototyping skills. (3) Advances in accessible prototyping technologies such as 3D printing and laser cutters and the
popularity of the Maker movement. (4) Diversity Issues of ethnicity and gender in the engineering programs and practice.
This course includes both qualitative and quantitative research methods in the pedagogy and assessment of engineering
design and prototyping, coverage of key research findings, and a course project.

COURSE PREREQUISITES
None.
TEXTBOOK(S) AND/OR OTHER REQUIRED MATERIAL

(All required readings will be available online)

COURSE OBJECTIVES

This course has been developed to bridge student’s previous knowledge of disciplinary research in design and prototyping
with engineering education research.

e Provide learners the opportunity to question (usually tacit) assumptions about what engineering is, what the
purpose and process of engineering education is, and who gets to be an engineer.

e Understand design as a pedagogy for integrative learning and the role of cognition and the learning sciences in the
practice of engineering design and prototyping.

e Provide the participants with an understanding of theories and practices in content, assessment, and pedagogy for
teaching engineering design and prototyping.

o Familiarize learners with quantitative and qualitative methodologies for data analysis associated with the
assessment of design and prototyping interventions.

e Promote critical thinking and a social construction of knowledge by having face-to-face and online discussions of
readings from a variety of sources.
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DESIRED COURSE OUTCOMES

Students will be able to:

e Identify their own role in shaping engineering and engineering education, and explore paths of connecting their
research in Mechanical Engineering (or a related field) educational interests in design and prototyping;

e Think critically, reflectively and holistically about engineering and education;

o Become aware of the theoretical and practical issues of learning, instruction, and assessment as these concern the
design of educational environments and technologies;

o Apply design research methods to inform and validate designs involving educational issues.

e Atrticulate their own view of the design of educational tools and become more confident about their ability to
work as an engineer and educational designer.

TOPICS COVERED

Philosophy and epistemology of education and engineering
Learning Process: How people learn

Research methods: Qualitative and quantitative

Creativity and project-based learning

Motivation and diversity in learning strategies

Design thinking and learning

Constructivism and constructionism

Design, making and prototyping

. Education, engineering and technology as an agents of emancipation
10. Assessment

11. K-12 education and recruitment

12. Diversity and equity in engineering: Women and underrepresented minorities

© oo NOR~wDdDPE

CLASS/LABORATORY SCHEDULE
3 Hours Lecture Per Week
ASSESSMENT OF STUDENT PROGRESS TOWARD COURSE OBJECTIVES

e 30% on assignments
o 40% on attendance and participation in class
o 30% on final project

TOPICS COVERED/WEEKLY AGENDA
Please see attached.
PERSON(S) WHO PREPARED THIS DESCRIPTION

Professor Alice Agogino, 3/6/16
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ABBREVIATED TRANSCRIPT TITLE (19 SPACES MAXIMUM):
TIE CODE: LECS

GRADING: Letter

SEMESTER OFFERED: Fall and Spring

COURSES THAT WILL RESTRICT CREDIT: None

INSTRUCTORS: Agogino

DURATION OF COURSE: 15 Weeks

EST. TOTAL NUMBER OF REQUIRED HRS OF STUDENT WORK PER WEEK: 9
IS COURSE REPEATABLE FOR CREDIT? No

CROSSLIST: None
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WEEK 1: Philosophy and epistemology of education and engineering

O

Noddings, Nel. "The Philosophical and Educational Thought of John Dewey." Philosophy of Education.
3rd ed. Boulder, CO: Westview, 2012. 23-42.

Van de Poel, I., & Goldberg, D. E. (Eds.). (2010). Philosophy and engineering: An emerging agenda
(Vol. 2). Springer Science & Business Media.

Figueiredo, A. D. (2008). “Toward an Epistemology of Engineering”. In D. Goldberg and N. McCarthy,
eds., Proceedings Workshop on Philosophy & Engineering (WPE 2008), Royal Engineering Academy,
London, November 2008. pp. 94-95.

Optional:
Noddings, Nel. "Philosophy of Education Before the Twentieth Century.” Philosophy of Education. 3rd
ed. Boulder, CO: Westview, 2012. 1-22.

Bucciarelli, Louis. (2003). Engineering Philosophy. Delft University Press. pp. 1-22

Lawson, Bryan and Kees Dorst (2009). Chapter 2: “Understanding Design.” From Design Expertise, pp.
23-80. Architectural Press: Boston.

Petroski, Henry. (1996) Invention by Design: How Engineers Get from Thought to Thing. Chapter 1 and
Chapter 5: Aluminum Cans and Failure.

WEEK 2: Learning Process: How People Learn

O

Bransford, J.D., Brown, A., & Cocking, R.R. (2000). How People Learn: Brain, Mind, Experience, and
School: Expanded Edition. Chapter 1: Learning: From speculation to science (pp. 1-28). Washington,
DC: National Academy Press.

Brown, J.S., Collins, A., and Duguid, P. (1989). Situated cognition and the culture of learning.
Educational Researcher, vol. 18, no. 1.

Vygotsky, L.S. (1978). Mind in society: The development of higher psychological processes. Chapter 6:
Interaction between learning and development (pp. 79-91). Cambridge, MA: Harvard University Press

Optional:

Hsi, S. and A.M. Agogino, "Scaffolding Knowledge Integration through Designing Multimedia Case
Studies of Engineering Design," Engineering Education for the 21st Century: Proceedings of Frontiers in
Education, FIE'95, ASEE/IEEE, pp. 4d1.1-4d1.4.

Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: An overview. Theory into practice, 41(4),
212-218.

Duckworth, E. (1987). The Having of Wonderful Ideas. Teachers College Press. Chapter 1. pp. 1-14.

WEEK 3: Research methods
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o

Olds, B.M., Moskal, B.M., and Miller, R.L. (2005) “Assessment in engineering education: Evolution,
approaches and future collaborations”, Journal of Engineering Education.

Designing for Humans: an Ethnography Primer.,” IDSA. 2010.

Optional:
Laurel, Brenda, Design Research: Methods and Perspectives.
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http://site.ebrary.com/lib/berkeley/detail.action?docID=10495159
http://site.ebrary.com/lib/berkeley/detail.action?docID=10495159
http://link.springer.com/book/10.1007%2F978-90-481-2804-4
http://link.springer.com/book/10.1007%2F978-90-481-2804-4
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1314224
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1314224
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1314224
https://mchua.fedorapeople.org/tmp/juntolin/2003%20Bucciarelli%20ch1-4.pdf
https://books.google.com/books?id=fXBTAQAAQBAJ&printsec=frontcover&dq=Design+Expertise&hl=en&sa=X&ved=0ahUKEwjGpO_inarLAhVE8mMKHXyGAnEQ6AEIKzAA#v=onepage&q=Design%20Expertise&f=false
https://books.google.com/books?id=fXBTAQAAQBAJ&printsec=frontcover&dq=Design+Expertise&hl=en&sa=X&ved=0ahUKEwjGpO_inarLAhVE8mMKHXyGAnEQ6AEIKzAA#v=onepage&q=Design%20Expertise&f=false
https://books.google.com/books?id=9fs5ZUaWSRIC&printsec=frontcover&dq=nvention+by+Design:+How+Engineers+Get+from+Thought+to+Thing&hl=en&sa=X&ved=0ahUKEwim3o65n6rLAhUOwGMKHegfD-MQ6AEINzAA#v=onepage&q=nvention%20by%20Design%3A%20How%20Engineers%20Get%20from%20Thought%20to%20Thing&f=false
https://books.google.com/books?id=9fs5ZUaWSRIC&printsec=frontcover&dq=nvention+by+Design:+How+Engineers+Get+from+Thought+to+Thing&hl=en&sa=X&ved=0ahUKEwim3o65n6rLAhUOwGMKHegfD-MQ6AEINzAA#v=onepage&q=nvention%20by%20Design%3A%20How%20Engineers%20Get%20from%20Thought%20to%20Thing&f=false
http://www.nap.edu/read/9853/chapter/3
http://www.nap.edu/read/9853/chapter/3
http://www.nap.edu/read/9853/chapter/3
http://edr.sagepub.com/content/18/1/32.abstract
http://edr.sagepub.com/content/18/1/32.abstract
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=483230
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=483230
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=483230
http://www.tandfonline.com/doi/pdf/10.1207/s15430421tip4104_2
http://www.tandfonline.com/doi/pdf/10.1207/s15430421tip4104_2
http://ucelinks.cdlib.org:8888/sfx_local?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=article&sid=ProQ:ProQ%3A&atitle=Assessment+in+Engineering+Education%3A+Evolution%2C+Approaches+and+Future+Collaborations&title=Journal+of+Engineering+Education&issn=10694730&date=2005-01-01&volume=94&issue=1&spage=13&au=Olds%2C+Barbara+M%3BMoskal%2C+Barbara+M%3BMiller%2C+Ronald+L&isbn=&jtitle=Journal+of+Engineering+Education&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://ucelinks.cdlib.org:8888/sfx_local?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=article&sid=ProQ:ProQ%3A&atitle=Assessment+in+Engineering+Education%3A+Evolution%2C+Approaches+and+Future+Collaborations&title=Journal+of+Engineering+Education&issn=10694730&date=2005-01-01&volume=94&issue=1&spage=13&au=Olds%2C+Barbara+M%3BMoskal%2C+Barbara+M%3BMiller%2C+Ronald+L&isbn=&jtitle=Journal+of+Engineering+Education&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://www.aiga.org/ethnography-primer/

Qualitative methods: from boring to brilliant. pp. 23-29.
Overview of quantitative methods in design research. pp. 63-69

WEEK 4. Creativity and project based learning

O

Resnick, M. (2007). All | Really Need to Know (About Creative Thinking) | Learned (By Studying How
Children Learn) in Kindergarten. Proceedings of the ACM SIGCHI conference on Creativity &
Coqgnition, Washington, DC.

Blumenfeld et al (2000), Motivating Project-Based Learning: Sustaining the Doing, Supporting the
Learning, Educational Psychologist, 1532-6985, VVolume 26, Issue 3, 1991, Pages 369 — 398.

Optional:
Dorst, K and Cross, N (2001), Creativity in the Design Process: co-evolution of problem-solution, Design
Studies, VVol. 22, No. 5, pp. 425-437.

WEEK 5: Motivation and diversity in learning strategies

O

O

Reis, Rick. Student Motivation: Problem Solved?

Felder, R. M., & Silverman, L. K. (1988). Learning and teaching styles in engineering education.
Engineering education, 78(7), 674-681.

Joi Ito’s blog posts: Formal vs Informal Education.

Lau, K., A.M. Agogino, and S. Beckman (2012).“Diversity in Design Teams: An Investigation of
Learning Styles and their Impact on Team Performance and Innovation,” International Journal of
Engineering Education, 28, No. 2, pp. 293-301.

Optional:

Wigfield, A., Eccles, J.S., Schiefele, U., Roeser, RW., & Kean, P.D. (2006). Development of
achievement motivation. In W. Damon & R.M. Lerner (Series Eds.) & N. Eisenberg (Volume Ed.),
Handbook of Child Psychology, 6th Edition, Vol. 3, Social, Emotional and Personality Development .
New York: Wiley.

WEEK 6: Design thinking and learning

O

Dym, C.L., A.M. Agogino, O. Eris, D.D. Frey and L.J. Leifer, "Engineering Design Thinking, Teaching
and Learning," Journal of Engineering Education, Jan. 2005, v. 94, no. 1.

Beckman, Sara L., and Michael Barry (2007). "Innovation as a Learning Process: Embedding Design
Thinking." California Management Review 50, no. 1: 25-56.

Beckman, Sara L., and Michael Barry (2012). “Teaching Students Problem Framing Skills with a
Storytelling Metaphor,” International Journal of Engineering Education 28, no. 2, pp. 364-373.

Optional:
Owen, C. L. (2005, October). Design Thinking. What It Is. Why It Is Different. Where It Has New Value.
In Proceedings of the International Conference on Design Education and Research (pp. 96-112)

WEEK 7: Constructivism and constructionism
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O

Papert, S. (1980). Mindstorms: Children, Computers, and Powerful Ideas. Basic Books. Foreword,
Introduction.
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http://dl.acm.org/citation.cfm?id=1254961
http://dl.acm.org/citation.cfm?id=1254961
http://dl.acm.org/citation.cfm?id=1254961
http://www.tandfonline.com/doi/abs/10.1080/00461520.1991.9653139
http://www.tandfonline.com/doi/abs/10.1080/00461520.1991.9653139
http://www.sciencedirect.com/science/article/pii/S0142694X01000096
http://www.sciencedirect.com/science/article/pii/S0142694X01000096
http://cgi.stanford.edu/~dept-ctl/tomprof/posting.php?ID=913
http://s3.amazonaws.com/academia.edu.documents/31039406/LS-1988.pdf?AWSAccessKeyId=AKIAJ56TQJRTWSMTNPEA&Expires=1457214925&Signature=UN4xDUeOUrCshBKZsODzOhoTFEA%3D&response-content-disposition=inline%3B%20filename%3DLearning_and_teaching_styles_in_engineer.pdf
http://s3.amazonaws.com/academia.edu.documents/31039406/LS-1988.pdf?AWSAccessKeyId=AKIAJ56TQJRTWSMTNPEA&Expires=1457214925&Signature=UN4xDUeOUrCshBKZsODzOhoTFEA%3D&response-content-disposition=inline%3B%20filename%3DLearning_and_teaching_styles_in_engineer.pdf
http://joi.ito.com/weblog/2010/02/28/formal-vs-infor.html
http://onlinelibrary.wiley.com/doi/10.1002/j.2168-9830.2005.tb00832.x/abstract
http://onlinelibrary.wiley.com/doi/10.1002/j.2168-9830.2005.tb00832.x/abstract
http://cmr.ucpress.edu/content/50/1/25.abstract
http://cmr.ucpress.edu/content/50/1/25.abstract
https://new-methods.id.iit.edu/content/uploads/2014/10/owen_korea051.pdf
https://new-methods.id.iit.edu/content/uploads/2014/10/owen_korea051.pdf
http://delivery.acm.org/10.1145/1100000/1095592/cb-ms-papert.pdf?ip=169.229.32.36&id=1095592&acc=ACTIVE%20SERVICE&key=CA367851C7E3CE77.3158474DDFAA3F10.4D4702B0C3E38B35.4D4702B0C3E38B35&CFID=588921122&CFTOKEN=28457499&__acm__=1457208258_c5d8a240856d65b8aa1c9dd366e5ae06
http://delivery.acm.org/10.1145/1100000/1095592/cb-ms-papert.pdf?ip=169.229.32.36&id=1095592&acc=ACTIVE%20SERVICE&key=CA367851C7E3CE77.3158474DDFAA3F10.4D4702B0C3E38B35.4D4702B0C3E38B35&CFID=588921122&CFTOKEN=28457499&__acm__=1457208258_c5d8a240856d65b8aa1c9dd366e5ae06

O

Ackermann, E. (2001). Piaget’s constructivism, Papert’s constructionism: What’s the difference? Future
of learning group publication, 5(3), 438.

Papert, S. (2000). What's the big idea? Toward a pedagogy of idea power. IBM Systems Journal, 39(3/4),
720.

Optional:
Papert, S. (1980). Mindstorms: Children, Computers, and Powerful Ideas. Basic Books. Chapter 1,
Chapter 3, Chapter 8.

Turkle, S. (2007). “Evocative Objects: Things We Think With.” Introduction and selected essays.

WEEK 8: Design, making and prototyping

O

O

Blikstein, P. (2013) Digital Fabrication and ‘Making’ in Education: The Democratization of Invention.

Jordan, S., & Lande, M. (2013, October). Should Makers be the engineers of the future?. In Frontiers in
Education Conference, 2013 IEEE (pp. 815-817). IEEE

“Prototyping Is The Shorthand Of Design”, IDEO.

Sandhu, Jaspal S.(Jan. 2013) “Measure early, measure often: rapid, real-time feedback in design for social
innovation”.

Scan: Build Methods on theDesignExchange

WEEK 9: Education, engineering and technology
o Blikstein, P. (2008) Travels in Troy with Freire: Technology as an Agent for Emancipation. in Noguera,

o

P. & Silva, C. A. (eds.). Freire and the Possible Dream. Sense Publishers, Rotterdam.

Kulkarni, C., M. S. Bernstein, and S.R. Klemmer (2014). How do we harness the scale and diversity of an
online class? In Learning with MOOCS, a Practitioner’s Workshop.

Gerard, L., J. M. Vitale, D.F. Donnelly and M.C. Linn (2016) “Combining Automated Scoring and
Teacher Guidance to Improve Students' Science Learning”, Proceedings of the American
Educational Research Association (AERA) Conference.

Optional:
Freire, P. (2000). Pedagogy of the oppressed. Bloomsbury Publishing.

WEEK 10: Assessment
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O
O

o

(Video) Assessment: The Silent Killer of Learning / Eric Mazur (start at minute 8:30)
ABET Accreditation Assessment Planning.

Hey, J.H., A.P Van Pelt, A.M Agogino, and S. Beckman, "Self-Reflection: Lessons Learned in a New
Product Development Class," Journal of Mechanical Design, ASME, Vol. 129, No. 7, July 2007, pp. 668-
676.

Cobb, C.L. J. Hey, A.M. Agogino, S.L. Beckman, and S. Kim, "What Alumni Value New Product
Development Education: A longitudinal Study,” special issue of ASEE Advances in Engineering
Education, 5 (1) pp. 1-37, 2016.

Optional:
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http://www.sylviastipich.com/wp-content/uploads/2015/04/Coursera-Piaget-_-Papert.pdf
http://www.sylviastipich.com/wp-content/uploads/2015/04/Coursera-Piaget-_-Papert.pdf
http://worrydream.com/refs/Papert%20-%20Whats%20the%20Big%20Idea.pdf
http://worrydream.com/refs/Papert%20-%20Whats%20the%20Big%20Idea.pdf
http://s3.amazonaws.com/academia.edu.documents/30555959/Blikstein-2013-Making_The_Democratization_of_Invention.pdf?AWSAccessKeyId=AKIAJ56TQJRTWSMTNPEA&Expires=1457213698&Signature=hf1v2xnLSLiUiFaQFz1jhOu9zPE%3D&response-content-disposition=inline%3B%20filename%3DDigital_Fabrication_and_Making_in_Educat.pdf
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6684939
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6684939
http://www.ideo.com/images/uploads/news/pdfs/Kelley-Prototyping_Shorthand_DesignSummer-01.pdf
http://poptech.org/e3_jaspal_sandhu
http://poptech.org/e3_jaspal_sandhu
https://www.thedesignexchange.org/design_methods/method_category/2
http://paulo.blikstein.com/documents/books/Blikstein-TravelsInTroyWithFreire.pdf
http://paulo.blikstein.com/documents/books/Blikstein-TravelsInTroyWithFreire.pdf
http://hci.stanford.edu/research/assess/lwmooc.pdf
http://hci.stanford.edu/research/assess/lwmooc.pdf
https://www.researchgate.net/publication/283423167_Combining_Automated_Scoring_and_Teacher_Guidance_to_Improve_Students'_Science_Learning
https://www.researchgate.net/publication/283423167_Combining_Automated_Scoring_and_Teacher_Guidance_to_Improve_Students'_Science_Learning
https://www.researchgate.net/publication/283423167_Combining_Automated_Scoring_and_Teacher_Guidance_to_Improve_Students'_Science_Learning
https://www.youtube.com/watch?v=CBzn9RAJG6Q
http://www.abet.org/accreditation/get-accredited-2/assessment-planning/
http://mechanicaldesign.asmedigitalcollection.asme.org/article.aspx?articleid=1449420
http://mechanicaldesign.asmedigitalcollection.asme.org/article.aspx?articleid=1449420
http://mechanicaldesign.asmedigitalcollection.asme.org/article.aspx?articleid=1449420
http://advances.asee.org/publication/what-alumni-value-from-new-product-development-education-a-longitudinal-study/
http://advances.asee.org/publication/what-alumni-value-from-new-product-development-education-a-longitudinal-study/

O
O

Black, P., & Wiliam, D. (2010). Inside the Black Box.
Worsley, M., & Blikstein, P. (2014). Analyzing Engineering Design through the Lens of Computation.
test, 1(2), 151-186.

WEEK 11: K-12 education and recruitment

O

(@]

Martin, L. (2015). The promise of the Maker Movement for education. Journal of Pre-College
Engineering Education Research (J-PEER), 5(1), 4.

Resnick, M., and Silverman, B. (2005). Some Reflections on Designing Construction Kits for Kids.
Proceedings of Interaction Design and Children conference, Boulder, CO.

Oh, H., Eisenberg, M., Gross, M. D., & Hsi, S. (2015, June). Paper mechatronics: a design case study for
a young medium. In Proceedings of the 14th International Conference on Interaction Design and Children
(pp. 371-374). ACM.

Optional:
Next generation science standards: Science and Engineering Practices

Next generation science standards: Three dimensional learning

Eisenberg, M., Oh, H., Hsi, S., & Gross, M. (2015, September). Paper mechatronics: A material and
intellectual shift in educational technology. In Interactive Collaborative Learning (ICL), 2015
International Conference on (pp. 936-943). IEEE.

WEEK 12: Diversity and equity in engineering: Women and underrepresented minorities

O

Steele, Claude, A Threat in the Air. How Stereotypes Shape Intellectual Identity and Performance,
American Psychologist, VVol. 52 (6), June 1997, pp. 613-629.

Oehlberg, L., Shelby, R., & Agogino, A. (2010). Sustainable product design: Designing for diversity in
engineering education. International Journal of Engineering Education, 26(2), 489-498.

(Video) Thinking About Making — An examination of what we mean by making (MAKEIing) these days.
What gets made? Who makes? Why does making matter? - Leah Buechley

Turkle, S., & Papert, S. (1990). Epistemological Pluralism. Signs, vol. 16, no. 1.

Hsi, S., M.C. Linn, and J. E. Bell (1997) “The Role of Spatial Reasoning in Engineerng and the Design
of Spatial Instruction.,” Journal of Engineering Education, 86 (2) pp. 151-158.

Optional:
(Video) Young, Valierie, “Overcoming the Imposter Syndrome”

Weinbaum, Sheldon, “Fulfilling the Dream: The Importance of Doing What You Believe and Being
Taken Seriously”

Huang, Gary, Bebiyu Taddese and Elizabeth Walter, “Entry and Persistence of Women and Minorities in
College Science and Engineering Education,” Education Statistics Quarterly, Vol. 2, (3), 2000.

Margolis, Jane and Allan Fisher, Unlocking the Clubhouse: Women in Computing, The MIT Press, 2003.
(not available online)

WEEK 13 & 14: Project presentations
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http://dietkasaragod.org/download/Inside%20The%20Black%20Box.pdf
https://epress.lib.uts.edu.au/journals/index.php/JLA/article/view/3541/4161
https://epress.lib.uts.edu.au/journals/index.php/JLA/article/view/3541/4161
http://docs.lib.purdue.edu/jpeer/vol5/iss1/4/
http://docs.lib.purdue.edu/jpeer/vol5/iss1/4/
http://dl.acm.org/citation.cfm?id=1109556
http://dl.acm.org/citation.cfm?id=1109556
http://dl.acm.org/citation.cfm?id=2771919
http://dl.acm.org/citation.cfm?id=2771919
http://dl.acm.org/citation.cfm?id=2771919
http://www.nextgenscience.org/sites/default/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
http://www.nextgenscience.org/three-dimensions
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=7318153&tag=1
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=7318153&tag=1
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=7318153&tag=1
http://www.ijee.ie/articles/HMUDD/Vol26-2/32_Ijee2282.pdf
http://www.ijee.ie/articles/HMUDD/Vol26-2/32_Ijee2282.pdf
https://vimeo.com/110616469
https://vimeo.com/110616469
http://www.papert.org/articles/EpistemologicalPluralism.html
http://onlinelibrary.wiley.com/doi/10.1002/j.2168-9830.1997.tb00278.x/pdf
http://onlinelibrary.wiley.com/doi/10.1002/j.2168-9830.1997.tb00278.x/pdf
http://impostorsyndrome.com/
http://link.springer.com/article/10.1007/s10439-009-9893-9#page-2
http://link.springer.com/article/10.1007/s10439-009-9893-9#page-2

WEEK 15: Reading, Review and Recitation
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