Conceptual Consolidation (Kasitteellinen lujittaminen) by Physics Teachers

There are noteworthy differences in the scope and breadth of graduate and undergraduate physics content coursework for physics teacher preparation in Helsinki and Buffalo.  Buffalo State physics teachers have traditionally included a much broader scope in their undergraduate physics coursework than their Helsinki counterparts.  Buffalo State physics coursework for teachers includes considerable undergraduate coursework in mathematics (four semesters of calculus; mathematical physics, computational methods in mathematics and mathematical physics) and courses in intermediate mechanics (Lagrangian and Hamiltonian dynamics), electromagnetic waves and quantum mechanics.  These courses are entirely absent from the standard undergraduate and graduate physics teacher preparation programs in Finland.  Other physics content coursework was quite comparable, with the single area treated in greater scope in Helsinki than Buffalo was a single course in thermodynamics and statistical mechanics.
In fact, faculty members in the Helsinki University program were quite astounded to hear of these additional courses, and were frankly incredulous whether these courses were appropriate for introductory physics teachers.  
What does occur in Helsinki is an emphasis on the depth of understanding in pedagogy and those content topics taught by grade school teachers.  This is done pedagogically via a series of two major written projects at the undergraduate level – one in pedagogy in the second year and a second on physics pedagogy in the final year of undergraduate study, then a final masters thesis on physics pedagogy at the end of the fifth year.   The graduate thesis is preceded by significant amounts of coursework dedicated to re-examining and re-organizing (reconceptualizing or lujitta) the basic first and second year introductory sequence of physics mechanics content topics by undertaking significant practical (hands-on laboratory) and didactic coursework designed to promote rich conceptual understanding and interconnectedness of the introductory physics canon at reduced levels of mathematics. 
Hence Helsinki physics teachers have had as many as four separate passes through the basic canon of physics they will teach – either one or two in grade school  -- the equivalent of a Hewitt conceptual physics course in their equivalent of junior high school and portions (possible all of) of a college physics course for non-majors (these two courses often refer to Hewitt and standard US College Physics texts).  In their first and second years, Helsinki physics teachers then move through an entire calculus-based physics course for scientists and engineers with some supplementary materials (usually using the international edition of 

Table of what content what texts when

Grade 7-9
Conceptual Physics (with math supplements)
Finnish texts, Hewitt references

Grades 10-11
College Physics (word problem heavy)
Finnish 8 volume series, College Algebra text refs e.g. Walker

Intro Univ Sequence
Calc Based Physics (all of US texts like Knight) with some limited extensions

Graduate course sequences reworking (via lab course sequence and didactical course sequence) of all intro calc physics focused on Mechanics and E&M
all previous texts, use of PER
