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[1] Bard Allen J., Faulkner Larry R., Electrochemical Methods (Fundamentals and
Applications), Second Editions, John Wiley & sons INC. New York, 2001.
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[1] J.R. Macdonald (Ed.), Impedance Spectroscopy, Wiley, NewYork, 1987.
[Y] J. Bisquert, A. Compte, J. Electroanal. Chem 499(2001)112.
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[1] Francke Robert and R. Daniel Little, Redox catalysis in organic electrosynthesis: basic
principles and recent developments, Chem. Soc. Rev., 43 (2014) 2492-2521.
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[2] Bernardo A. Frontana-Uribe, R. Daniel Little, Jorge G. Ibanez, Agust'in Palma and Ruben
Vasquez-Medrano, Organic electrosynthesis: a promising green methodology in organic
chemistry, Green Chem. (2010) 12, 2099-2119.

[3] Hans J. Schafer, Contributions of organic electrosynthesis to green chemistry, Comptes
Rendus Chimie, 14 (2011) 745-765.
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“Introducing Students to Inner Sphere Electron Transfer Concepts through Electrochemistry

Studies in Diferrocene Mixed-Valence Systems”. Chem.Educ. 2017

[2]. Samuel J. Hendel and Elizabeth R. Young. “Introduction to Electrochemistry and the Use of
Electrochemistry to Synthesize and Evaluate Catalysts for Water Oxidation and Reduction”.
Chem.Educ.2016
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energy systems”. Hydrogen Energy.2014

[4]. http://www.satba.gov.ir/fa/hydrogen/hydrogen/production
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conversion for hydrogen production by alkaline water electrolysis: Conceptual design and
analysis”. Energy Conversion Management, 2016
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[3] Marton, F. (1988). Phenomenography: a research approach to investigating different
understandings of reality. In Sherman & Webb (Eds.): Qualitative research in education:
focus and methods. London: Falmer Press.

[4] Bruce, C. (2003). Phenomenography in the Centre for Information Technology Innovation
(CITI). Paper presented at the EARLI, SIG10 Conference, Canberra, December 2002.

[5] Soréngel Rodriguez-Veladzquez, (2013). Development of an Electrochemistry Teaching

Sequence using a Phenomenographic Approach. Raleigh, North Carolina.
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[1] A. Chatmontree, et. al, “Student Fabrication and Use of Simple, Low-Cost, Paper-Based
Galvanic Cells to Investigate Electrochemistry”, J. Chem. Educ., 92 (2015) 1044-1048.

[2] V. I. Birss and D. R. Truax, “An effective approach to teaching electrochemistry”, J. Chem.
Educ., 67 (5) (1990) 403.

[3] A. Basheer, etal, “The Effectiveness of Teachers' Use of Demonstrations for Enhancing
Students' Understanding of and Attitudes to Learning the Oxidation-Reduction Concept”,
EURASIA J. Math., Sci. Tech., 13(3) (2017) 555-570.

[4] A. Tarkin and E. Uzuntiryaki-Kondakci, “Implementation of case-based instruction on
electrochemistry at the 11th grade level”, Chem. Educ. Res. Pract., 18 (2017) 659-681.

[5] N. Poppe, S. Markic and I. Eilks, “Low cost experimental techniques for science education-
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[1] Boulabiar, A., Bouraoui, K.; Chastrette, M., & Abderrabba, M. (2004). A historical analysis
of the Daniell Cell and electrochemistry teaching in French and Tunisian textbooks. J. Chemical
Education, 81, 754-757.

[2] Batteries- Product Stewardship .EPA, Retrieved 11 September 2007
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[1] D. I.Cordova, M. R. Lepper, "Intrinsic motivation and the process of learning: Beneficial
effects of contextualization, personalization, and choice", Journal of Educational
Psychology, (1996). 88,715-73.

[2] K.Royle “Game-based learning: A different perspective” Innovate 4(4).
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WHAT CAUSES CORROSION?

I
;:'*‘; 2. Cold air

I‘I. infiltrates the attic
1 \ and filters down 3'Old insulation
.
inte the baen settles and allows
1.Air chutes that heat to escape
from below.

4. Condensation is
created where
cold and hot air
meet.

tI
Loss rusts the steel.

5. Condensation
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Brian, Marshall, Charles W. Bryant, and Clint Pumphrey.
"Introduction to How Batteries Work." How Stuff Works
Tech. Web. 24 Jan. 2016.
<http://electronics.howstuffworks.com/everyday-
tech/battery.htm>.

Palermo, Elizabeth. How Do Batteries Work? 28 Apr. 2015. Web.
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