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TABLE 10.1. Sample of Student Ratings of Two STEP pbl Experiences by Discipline

Time 1 Time 2

How much did you learn from pbl activity overall (1 = Nothing — 5 = A Lot)?

English (n = 8) 3.75 4.5
Language (n = 5.5) 4.0 4.36
Math (n = 12.5) 3.8 3.9
Science (n = 12.5) 3.8 4.6
Social Studies (n = 11) 3.7 4.6
How much did you learn from the group design steps (1 = Nothing — 5 = A Lot)?
English (n = 11) 3.9 4.5
Language (n = 5.5) 44 4.7
Math (n = 14) 3.57 4-4
Science (n = 13.5) 4.1 4.5
Social Studies (n = 14) 4.1 4.1

How well did the Knowledge Web work for you (1 = Very poorly - 5 = Very
Well)?

English (n = 11) 4.1 4.8
Language (n = 5.5) 4.6 43
Math (n = 14) 4.2 4.4
Science (n = 13.5) 4-4 4.6
Social Studies (n = 12.5) 43 4.2
English

I will make it a goal to utilize this method in designing curriculum for my classes.

I will definitely use aspects of backward design in my planning. I find myself now in
designing courses for next semester thinking about enduring understandings and
assessments before I jump into planning activities throughout the course . . . I will
also take away conscious choices a teacher has to make when teaching controversial
topics. Censorship and getting into trouble over a book seemed in far-away school
districts until this activity.

Social Studies
I'would use the unit itself. It was a good final product. I would also use this method
of creating lesson plans.

I'found this process an exciting way to design lessons. It held me, as a teacher, to a
high standard tojustify lesson plans and choose the most important understandings
in a topic.

Foreign Language
I'would definitely like to use this unit when I teach, as well as the different assess-
ments and activities that my group came up with. It is really nice to see others’
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viewpoints on the same unit because you are able to see different perspectives that
can give you some new and different ideas.

The plan that we made up as a group will be extremely useful for me as a teacher. 1
also learned the value of input from others and how it can help you design a unit.
I also learned how time-consuming planning a unit can be.

Science
I will try to use this process of developing lessons. I will also consult other teachers
when developing a lesson to try and incorporate multiple ideas.

I will be sure to cover these areas thoroughly with other teachers involved in
designing a lesson as well as using my colleagues for feedback. There were several
ideas I had that they said, “no, that won’t work because . . .” and they were reasons
I had never thought of.

Mathematics

Well, this lesson we have designed as a group is definitely something 1 could see
myself using down the road when I have my own classroom. 1 feel it is a well
thought out lesson that can be easily modified to meet the needs of whatever type
of class “make-up” I may have.

I will attempt to use this method when creating lesson plans for next semester.
I think it is a valid model that helps the teacher keep objectives clear and plan
meaningful activities which cater to the objectives.

CONCLUDING COMMENTS

Many researchers (Ball, 2000; Wideen, Mayer-Smith, & Moon, 1998) have
argued that divisions among departments, schools, and courses are creat-
ing a structural fragmentation (Wideen et al., 1998, p. 161) within teacher
education programs. Ball (2000) suggested that the fragmentation appears
in the prevailing curriculum of teacher education by imparting knowl-
edge in different domains, such as educational psychology, sociology of
education, foundations, methods of teaching, and the subject matter disci-
plinary knowledge. She suggested that this kind of fragmentation creates
a difficult challenge for beginning teachers, who must integrate disparate
or conflicting pieces of knowledge into the contexts of classroom practice.
There are also conflicting messages (Borko & Putnam, 1996) that confuse
novice teachers because their practicum and student teaching experiences
may be very different from approaches advocated in the teacher education
programs.

Also, pre-service teachers’ learning experiences are affected by their be-
liefs that they bring with them from personal life experience, schooling,
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instructional experience, and formal knowledge experience (Richardson,
1996). Because these beliefs are a collection of influences in the life of teach-
ers, beliefs act as filters (Borko & Putnam, 1996; Wideen et al., 1998, p. 145;
Richardson, 1996). One common belief held by entering pre-service teach-
ers is that experience is the best teacher (Richardson, 1996, p. 108). The
receptivity of the student teachers to the knowledge that teacher educators
wish to impart in the teacher education program depends very much on
how these prior beliefs are addressed. Many studies on teaching interven-
tions, such as the Second-Grade Mathematics project by Paul Cobb et al.
and the Cognitively Guided Instruction project by Thomas Carpenteretal.,
have shown that the way teachers teach and learn depends on whether their
beliefs are confronted in ways that allow for change to take place (Borko
& Putnam, 1996). Beliefs should be surfaced and acknowledged during
teacher education programs if programs are to make a difference in the
deep structure of knowledge and beliefs held by the students (Richardson,
1996).

The challenge for teacher education thus goes beyond imparting a
knowledge base that is, at best, uncertain, to fostering a discourse that
incorporates the preconceptions and varied interests and messages that af-
fect how student teachers view and learn from their teacher education pro-
grams. This is a difficult instructional design problem, particularly in the
context of large university programs that may provide a supporting envi-
ronment in some ways, but also must deal with problems of departmental
fragmentation, limited resources, placing responsibility on relatively in-
experienced teaching assistants, substantial turnover among instructional
staff, overloaded senior faculty, and social conflicts created by personali-
ties, status differences, and institutional contexts.

We have described our recent attempts to address some of these prob-
lems through design of a socio-technical environment for shaping group
interactions so that they are in greater accord with a KBC model of learning,
which encourages diverse viewpoints and mentored work activities that
involve interaction among those viewpoints. We began with a more ambi-
tious vision for a larger, more cohesive online community, but this vision
could not be immediately realized, largely because the change required to
achieve it would be too great and would involve overcoming many socially
and historically rooted forces of resistance. We scaled back to a more mod-
est goal, to create a model for that part of the curriculum in which learning
sciences are infused into the teacher education program. Our approach
engages small groups of students in mentored problem-based learning
activities that involve analysis and design of learning environments.

Prior to the online version of STEP pbl, PBL activities took place
in classrooms. We studied discourse in these classrooms in conjunction
with considering the program’s broader social contexts and their possi-
ble reflection in classroom discourse. We observed that many pedagogical
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demands are placed on relatively untrained and inexperienced TAs. Vari-
ous contextual issues, such as conflicting voices and goals and discipline-
based status differences within the program, exacerbate the difficulty of
a TA’s position. It is not surprising that conflict occurs and that a TA
might have trouble managing it. Moreover, large-course implementation
requires that TAs manage several pbl groups at once. We concluded that
an online approach to the course might alleviate many of these problems.
Our design provides a structured and supportive environment for facil-
itated, online problem-based learning. Because students investigate and
discuss learning sciences in the context of design problems, they have the
opportunity to socially construct knowledge about learning sciences and
integrate it with other points of view as they work on authentic instruc-
tional tasks that are perceived as meaningful. The instructional design
problem for us is how to scaffold and support social knowledge construc-
tion through system design. The evolving solution is the STEP pbl system
reported here.

Did our original vision fail? Definitely not. Consistent with other ac-
counts in this volume (Barab, MaKinster, & Scheckler, this volume; Schlager
& Fusco, this volume), our greatest error was the naive idea that we could
pull one already-complex community into the shape of a newly envi-
sioned complex community, in one fell swoop. Designing a knowledge-
building community requires support and active participation from many
people, and the altering of many ingrained habits, communication chan-
nels, and beliefs. Bringing these changes about is an evolutionary process.
It takes time, and substantial grant money helps. Socio-technical communi-
ties evolve simultaneously as social systems and interwoven technologies.
STEP is at an intermediate stage of its evolution. Cooperating teachers
are not yet real members of the STEP community, but there are important
roles for teachers in the structure we have designed and we will soon be
ready to actively court their participation. The STEP pbl system currently
serves only one type of foundations course, but we are organizing projects
involving cross-course use of STEP resources in vertical and horizontal
curriculum integration. For example, we are now developing cases for
joint, coordinated use in methods, psychology, and diversity courses. So
the original vision is not lost; in many ways we are slowly moving toward
it. Through our work we will continually develop and integrate the STEP
pbl system so that it becomes part of and facilitates the evolution of our
existing community.

APPENDIX: BRIDGING INSTRUCTION IN MATHEMATICS — PROBLEM
STATEMENT

Bridging instruction in mathematics means utilizing students’ informal
strategies and understandings to make sense of more formal mathematical




290 Derry, Seymour, Steinkuehler, Lee, and Siegel

Basketball Problem: A Dad and his four daughters went to a sporting goods store to
look for a basketball. The daughters wanted to purchase a basketball for $42. The Dad
said he would pay $18, but that the daughters would need to pay for the remaining cost. If
the daughters pay for the rest, how much does each daughter need to contribute for her

share?

Situation Equation Solution Equation

[(4 X D)+ $18==3$42
(342 - $18)/4 = $6

iD = Amount of money each daughter pays

FIGURE 10.7. STEP pbl problem for mathematics

strategies and representations. The classroom depicted in this video case
(Case 6: Boulder Math) is an example of an effort to implement this concept
of bridging to help sixth grade students make the transition from arith-
metic to algebraic types of reasoning that will be critical to their success
in pre-algebra and algebra classes in middle and high school. The case in-
cludes video taken from five class sessions, although the organization of the
cases is largely thematic as opposed to sequential. The teacher in this case
worked closely with Dr. Mitchell Nathan in the development, implementa-
tion, and recording of these lessons. The lessons revolve around the class’s
efforts over several class periods to solve word problems, many of which
were authored by students in the class. An example problem is shown in
Figure 10.7.

Students at this level of development are often able to arrive at “the
answer” to this type of question through strategies such as unwinding (see
Nathan/Koedinger articles in the case’s Inquiry Materials for a more thor-
ough explanation of student strategies). In the basketball problem students
will often start with the total cost of the basketball, $42, and “unwind” or
work backward until they reach a solution. They might say, “If the bas-
ketball costs $42 and Dad gives me $18, then we can subtract 18 from 42
and we only need to pay $24. Since there are four of us, we will divide 24
by 4 and each pay $6.” These operations are then depicted in the solution
equation column. What the teacher is trying to do with these problems is
help students represent the situation using an algebraic model that doesn’t
yet answer the question. So she tries to help them create a mathematical
description of the situation, shown in the situation column, and uses var-
ious methods to accomplish this, including having them develop and act
out skits of the situation for the class. On several occasions she even films
(only briefly depicted in this case) these skits, so that students are able to
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reflect on what occurred as it relates to the mathematical representations of
the situation. Once they have developed these two representations of the
problem, situation, and solution equations, she asks them to examine the
structure of these two mathematical sentences to see how they are related.
In this way they can “bridge” the relationship between their representation
and strategies from the solution equation, and the target representation de-
picted by the situation equation.

From a learning sciences perspective this case has many interesting
facets as well. Bridging curriculum begins with what the students already
know how to do and attempts to build on their prior knowledge and
representations. This case also demonstrates various methods and tools
for involving students in their learning and building on their contribu-
tions, including using problems they authored as part of the instruction.
The teacher uses these problems in interesting ways, revisiting previously
solved problems on several occasions to draw out new relationships. An-
other point of interest is the fact that this teacher was working hand-in-hand
with researchers who are experts in both the subject domains of algebra
learning /teaching and the learning sciences, who were trying to apply
what they had discovered about student and teacher strategies into an
actual classroom.

This case revolves around the class’s interaction with various word prob-
lems. Of particular interest are students’ efforts to move from informal
strategies depicted in the result-unknown solution equations to more sym-
bolic beginning-unknown representations of the problem in the situation
equations, and their understanding of the relationships between the two.
In order to get the most from this case, it is highly recommended that you
review the math problem index in the inquiry materials and become fa-
miliar with the problem statements and situation and solution equations
so that you can better understand the students’ activities.

Your Task

After studying the video case, your group’s task is to design its own bridg-
ing instruction unit, where the objective is to identify and incorporate stu-
dents’ informal strategies into the target strategies and representations of
your unit. You may choose to redesign the unit depicted in this case, or to
use it as amodel to design a unit on a topic of interest to you. As you watch
the video try to answer the following questions:

What do you think the teacher is trying to accomplish?
Why is she doing what she is doing?

How useful are the activities?

How would you build on what seems to be working?
What changes would you make and why?
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What instructional activities would you include?
What types of assessments would you use to evaluate your own teaching
and your students’ progress?

To answer these questions and complete your design assignment you will
need to become familiar with the problems described in the inquiry mate-
rials, read the articles by Nathan and Koedinger on teachers’ and students’
understandings of the development of algebraic reasoning, and investigate
the learning science concepts listed within each minicase. Your group will
then need to determine whether they want to redesign the unit depicted
in this case, or apply the principles and methods from this case to a related
unit of interest. Once this is decided, the group should evaluate the case to-
gether and identify their target enduring understandings (see Wiggins and
McTighe textbook) they want from their unit. Following these decisions,
your group will generate and develop proposals for assessments and in-
structional activities that will support the enduring understandings. These
are the only real parameters of the activity. It is up to the group to make
any other design decisions that aren’t specified here. Good Luck!!
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