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from The Bridge 39(3): 32–37, with permission of the National Academy of Engineering, 
Washington, D.C. 
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

         
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
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      



    

      

   



     

    

    

    

      

    

    
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Reynolds et al., 2009



 
 
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



NRC, 2007

        






           

        





     

       

   Anderson and Schunn, 2000    



Chinn and Malhotra, 2002







       



                                                 
1See for example City Technology (http://www.citytechnology.ccny.edu) and Engineering is 
Elementary (http://www.mos.org/eie) 

2Magic bullets 
     


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    

         

       

Hmelo et al., 2000; Schauble et al., 1991







            

Hmelo et al., 2000; Mehalik et al., 2008

        







2009, .Apedoe et al





 

         

   


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

          NRC, 2007 

     





Reynolds et al., 2009

           

      

 



   

Reynolds et al., 2009







   

Kuhn, 1991; Sweller, 1988





Hutchins, 1995







      

Penner, 2001; Resnick and Wilensky, 1998



Berthold and Renkl, 2009; Hegarty et al, 2003

      



   

Roth, 2001



   

  

Lehrer et al., 2000



MoreTech5-July-2010 

 



         

             

         

         

      

    



         

        

          







Penner et al., 1997   



     Sadler et al., 2000



   Hmelo et al., 2000   







               



  

            



          

          

 

           







   

            







MoreTech5-July-2010 

 

        





     








NRC, 2009







Anderson, J.R., and Schunn, C. D. (2000). Implications of the Act-R Learning Theory: No Magic 

Bullets. In R. Glaser 9( Ed.) Advances in Instructional Psychology, Vol. 5, pp. 1–33. Mahwah, 

N.J.: Lawrence Erlbaum Associates. 

Apedoe, X., Reynolds, B., Ellefson, M. R., and Schunn, C. D. (2009). Bringing engineering design 

into high school science classrooms: The heating/cooling unit. Journal of Science Education and 

Technology. 

Berthold, K., and Renkl, A. (2009). Instructional aids to support a conceptual understanding of 

multiple representations. Journal of Educational Psychology 101(1): 70–78. 

Bransford, J.D., Brown, A. L., and Cocking, R. R. (1999). How People Learn: Brain, Mind, 

Experience, and School.  Washington, D.C.: NRC, National Academy Press. 

Chinn, C.A., and Malhotra, B.A. (2002). Epistemologically authentic inquiry in schools: a theoretical 

framework for evaluating inquiry tasks. Science Education 86(2): 175–218. 

Hegarty, M., Kriz, S., and Cate, C. (2003). The roles of mental animations and external animations in 

understanding mechanical systems. Cognition and Instruction 21(4): 325–360. 

Hmelo, C.E., Holton, D.L. and Kolodner, J.L. (2000). Designing to learn about complex systems.  

Journal of the Learning Sciences 9(3): 247–298. 

Hutchins, E. (1995).  Cognition in the Wild. Cambridge, Mass.: MIT Press. 

Kuhn, D. (1991).  The Skills of Argument. Cambridge, Mass.: Cambridge Press. 

Lehrer, R., Schauble, L., Carpenter, S., and Penner, D.E. (2000). The Interrelated Development of 

Inscriptions and Conceptual Understanding.  In P. Cobb. (Ed.) Symbolizing and Communicating in 

Mathematics Classrooms: Perspectives on Discourse, Tools, and Instructional Design, pp. 325–

360. Mahwah, N.J.:  Lawrence Erlbaum Associates. 



MoreTech5-July-2010 

 

Mehalik, M.M., Doppelt, Y., and Schunn, C.D. (2008). Middle-school science through design-based 

learning versus scripted inquiry: better overall science concept learning and equity gap reduction. 

Journal of Engineering Education 97(1): 71–85. 

NAS/NAE/IOM (National Academy of Sciences/National Academy of Engineering/Institute of 

Medicine). (2007). Rising Above the Gathering Storm: Energizing and Employing America for a 

Brighter Economic Future.  Washington, D.C.:  National Academies Press. 

NRC. (2002). Technically Speaking.  Washington, D.C.: National Academies Press. 

NRC. (2007). Taking Science to School: Learning and Teaching Science in Grades K–8.  Washington, 

D.C.:  National Academies Press. 

NRC. (2009). Understanding and Improving K–12 Engineering Education in the United States.  

Washington, D.C.: National Academies Press. 

Penner, D.E. (2001). Complexity, Emergence, and Synthetic Models in Science Education.  Pp. 177–

208 in Designing for Science: Implications from Everyday, Classroom, and Professional Settings, 

edited by K. Crowley, C.D. Schunn, and T. Okada.  Mahwah, N.J.: Lawrence Erlbaum Associates. 

Penner, D.E., Giles, N.D., Lehrer, R., and Schauble, L. (1997). Building functional models: designing 

an elbow.  Journal of Research in Science Teaching 34(2): 125–143. 

Resnick, M., and Wilensky, U. (1998). Diving into complexity: developing probabilistic decentralized 

thinking through role-playing activities.  Journal of the Learning Sciences 7(2): 153–172. 

Reynolds, B., Mehalik, M.M., Lovell, M.R. and Schunn, C.D. (2009). Increasing student awareness of 

and interest in engineering as a career option through design-based learning.  International 

Journal of Engineering Education.  Forthcoming. 

Roth, W.-M. (2001). Learning science through technological design.  Journal of Research in Science 

Teaching 38(7): 768–790. 

Sadler, P.M., Coyle, H.P., and Schwartz, M. (2000). Engineering competitions in the middle school 

classroom: key elements in developing effective design challenges.  Journal of the Learning 

Sciences 9(3): 299–327. 

Schauble, L., Klopfer, L.E., and Raghavan, K. (1991). Students’ transition from an engineering model 

to a science model of experimentation. Journal of Research in Science Teaching 28(9): 859–882. 

Sweller, J. (1988). Cognitive load during problem solving: effects on learning.  Cognitive Science 12: 

257–285. 

Wiggins, G.P., and McTighe, J. (2005). Understanding by Design, 2nd ed.  Alexandria, Va.:  

Association for Supervision and Curriculum Development. 


