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Are your students excited about science? They can enjoy learning with the high school science modeling curriculum
Authors:  Gordon Berry, Lynda Rose, Ben Buehler, Erica Posthuma-Adams and Jennie Hicks
(Short Description) We report on highlights of the Notre Dame and University High School (Carmel) 2012 workshops in chemistry and biology, and discuss future NISMEC workshop plans.

(SUMMARY) We report briefly on highlights of the Notre Dame and University High School (Carmel) 2012 workshops in chemistry and biology.  We have completed most of the modeling modules for first year high-school biology; we are urging teachers to test these modules in their classrooms: The IBM (Indiana Biology Modeling) curriculum can be found at the NISMEC website: http://www.nd.edu/~nismec/nismec11.htm , and is coordinated with with the beta version of this curriculum of the AMTA (http://modelinginstruction.org/ the American Modeling Teachers Association). We discuss the close connections of these modeling curricula with the Indiana science standards and with the “Framework for K-12 Science Education”: these focus on student engagement , questioning and presentations in the hands-on science classroom.  Participants will engage in a short illustrative hands-on experience. We shall present plans for summer 2013 modeling workshops in physics, chemistry and biology, especially for the south and central parts of Indiana, for beginning and for “expert” teacher modelers.  
The Biology modeling curriculum: the scientific method and modeling the structure and replication of DNA
Authors:  Dawn Slein, Lynne Barden, Lynda Rose....
(Short Description)  The new Indiana Biology Modeling curriculum: two hands-on investigations: introduction to the modeling scientific method,  and a hands-on modeling of DNA structure and replication.

(SUM) We present two hands-on investigations from the NISMEC summer 2012 biology modeling workshops at Notre Dame and at University High School (Carmel): after an introduction to the use of student whiteboards, in the first investigation, participants will participate in “a sponge bob” questionnaire using whiteboarding; this will be followed by the construction and partition of a “grown-up DNA molecular spiral  “Modeling the Structure and Replication of DNA”. The whole IBM (Indiana Biology Modeling) curriculum as developed by the two high school biology teacher groups can be found at the NISMEC website: www.nd.edu/~hgberry/biology2012/biology1.html  

The use of the modeling curriculum in first year biology 

for special education students 
Authors:  Judith Abram-Odigbok, Karen Mollison and Ronald Newhouse

(Short Description)  Differentiated instruction for adapting lessons to meet Individualized Educational Plans and 504s can be accomplished through the use of accommodations and modification. 

(SUMMARY) To present science teachers with the opportunity and awareness to utilize the Modeling Method, in order to meet required state and federal regulations for students with IEPs and/or 504 plans. This session is designed to augment a teacher’s modeling toolbox with effective methods to reach students who struggle to meet state and federal standards for mastery of the sciences (ECA-End of Course Assessment). The session will be used to describe accommodations, modifications, LRE, team teaching, co-teaching, direct services, integrated services, consultation services, resource services, and 504 guidelines.  This work was developed in part at the NISMEC biology modeling summer 2012 workshop at the University High School in Carmel.

ISI implementation for 5th-8th grades: some teacher-developed extensions
Authors:  Gordon Berry, Kent Mikel and David VanDyke
(Short Description)  A hands-on example from two summer workshops of SBCSC teachers investigating the ISI kits for 5̀-8th grades: their suggestions for implementation and extensions.

(SUMMARY) We report on two Notre Dame summer 2012 workshops, where thirty-five 5th-8th grade South Bend Schools teachers investigated the new ISI modules.  They developed brief summaries of their use, with special focus on practical suggestions for enhancing guided inquiry and student questioning in the classroom; they also made suggestions for extensions.  Following the two workshops, they led a one week summer camp with students testing out their ideas for implementing the ISI modules.  Workshop participants will do an illustrative hands-on experience from one of the adapted ISI modules which accentuates the role of student questions.  All of the teacher reports on implementing ISI, sorted by grade levels 5-8, can be found at the NISMEC website: http://www.nd.edu/~nismec/nismec11.htm .
Engaging students in science at all grades by “Reading an Object” 
Authors:   Gordon Berry and Mary Hynes-Berry
(Short Description)    We present a “reading an object” procedure which focuses directly student questions, as opposed  teacher-questions. The workshop will be an example “reading an object” session.

(SUM) We explore the power of allowing students to construct their own conceptual understanding as they “read an object” in a series of guided inquiry steps, developing their own questions about the object.  We utilize our “reading an object” procedure to focus specifically to generate student questions, as opposed to most procedures which are generated through teacher-questions. The students then own their questions and their answers become part of their personal learning process.  This procedure meets the standards of quality intellectual work and meaningful lifelong learning, as opposed to school-based “mastery learning” for the test. We link the learning process in successful classrooms to the many similarities of the self motivation that appear (1) in children’s learning in play, (2) in guidance of research for and by students working towards advanced degrees, and (3) in the motivations behind the searching for answers of inquiring minds of all ages.  In all cases the thirst (and enthusiasm) for learning arises within the learner.  This development of the “student thirst for learning” greatly reduces the tension of the present requirements of standardized achievement imposed on the nation’s classrooms.

The whole workshop will be an example of this hands-on “reading an object” process.
Galileo and the moons of Jupiter: a student investigation of 

the birth of experimental astronomy 
Authors: Deborah Vannatter (EVSC) and Gordon Berry (ND)
(Short Description)  A simple hands-on astronomy exercise based on Galileo’s famous experiment: illustrating student engagement and developing student questions in the classroom; for high and middle school.

(SUMMARY) For thousands of years before Galileo all the “stars” were supposed fixed on the hemisphere of the firmament; only the seven known planets (“the wanderers”) moved through the heavens.  Galileo’s discovery of the moons of Jupiter in 1610 using his new improved telescope shocked both the scientific and the theological world of the time.  We show how students can be engaged in repeating this experiment, exploring, analyzing and solving the difficulties in the observations; and at the same time develop an understanding of the power of experimental science as developed by “the father of measurement”.  Participants will use their own hands-on discoveries as they re-enact Galileo’s experiment and develop their own ideas and questions about the universe.  We show how this simple hands-on student investigation (requiring only graph paper and pencil) brings quality intellectual work to the classroom, going up the ladder of questioning from the concrete to analysis and synthesis of big ideas in physics and astronomy.
