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[1] A bibliography of the many standards and calls
for reform used to create the RTOP is found at hitp://
physicsed.buffalostate.edu/AZTEC/RTOP/RTOP_full/index.
htm; click “Resources”.

[2103] Committee on Science Education K—12 and
the Mathematical Sciences Education Board, Designing
Mathematics or Science Curriculum Programs: A Guide for
Using Mathematics and Science Education Standards
(National ~Academy Press), Washington, DC, 1999 ,p.3;
http://books.nap.edu/books/0309065275/html/. \

[4] ACEPT is described at htip://ecept.net. ACEPT
has been supplanted by more recent and larger AZTEC;
see http://physicsed.buffalostate.edu/AZTEC/RTOP/RTOP_
full/index.htm/.

[5][15] S. Wyckoff, “Changing the culture of
undergraduate science teaching,” J Coll. Sci. Teach. 30,
306-312 (Feb. 2001 ).Describes ACEPT, limited value of
lecture in teaching physics, and interactive of engagement.

[6][13] M. Piburn, D. Sawada, K. Falconer, J.
Turley, R. Benford, and I. Bloom. Reformed Teaching
Observation Protocol (RTOP). ACEPT IN-003. (ACEPT,
2000). The RTOP rubric form, training, and statistical
reference manuals, are available from hittp://physicsed.
buffalostaie.edu/AZTEC/RTOP/RTOP_full/index.htm
RESOURCES. Sample streamed video vignettes of physics

FANETE#REH

ﬁ

teaching edited to particular RTOP scores are available
from the. same site under USING RTOP.

[7] A.E.Lawson et al., “Reforming and evaluating
college science and mathematics instruction: Reformed
teaching improves student achievement,”J.Coll.Sci.Teach.
31, 388 -393  (March/April 2002). Discusses links
between RTOP scores and student achievement gains for
six physics science and four university physics classes,
amongst others.

[8] R. Hake, “Interactive —engagement versus
traditional methods: A six —thousand —student survey of
mechanics test data for introductory physics courses,” Am.
J. Phys. 66, 64-74 (Jan. 1998). Available at htip://www.
physics.indiana.edu/~sdi/.

[9] D. Johnson, R. Johnson, and K. Smith, Active
learning: Cooperation in the college Classroom (Interaction
Books, Edina, MN,1991). Also P. Heller, R. Keith,
and S. Anderson, “Teaching problem solving through
cooperative  grouping, Partl: Group versus individual
problem solving,” Am. J. phys. 60, 627 -636 (July
1992). Cooperative learning (CL) is also described at
http://www.weer.wisc.edu/nise/cl1/CL/default.asp.

[101[16] J. Barnett and D. Hodson, “Pedagogical
context knowledge: Toward a fuller understanding of what
good science teachers know,” Sci. Educ. 85 (4), 426-
453 (July 2001).

[11] L. Vygotsky, Thought and Language (MIT
Press, Cambridge, MA, 1997).

[12] M. Hunter, Mastery Teaching: Increasing
Instructional Effectiveness in Secondary Schools, Colleges
and Universities (TIP Pubs, EI Segundo, CA, 1982).
Also see http://www.humboldt.edu/~thal/hunter—eei.html.

[14] J. Minstrell, “Implications for teaching and
learning inquiry: A summary,” Inquiring into Inquiry
Learning and Teaching in Science (AAAS, Washington,
DC, 2000). Also see J. Layman, G. Ochoa, and H.
Heikkinen, Inquiry and Learning: Realizing Science
Standards in the Classroom (The College Board, New
York, 1996), pp. 493-494.

[17] A. Arons, Teaching Introductory ~Physics
(Wiley, New York, 1997).

[18] An annotated bibliography describing Modeling
Physics, whiteboards, and other innovative curricula is
found at http://ecept.net/purcell/.
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