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What’s your orienta/on?
With whom do you agree most?
Jill:  I would really appreciate materials like these because

teaching is so hard and this would help me teach well.
Judy: I would be reluctant to work with materials like these,

because they do not draw enough on what I know and know to
do, and also does not allow room for me to adapt to the
learners with whom I am working.

Alex:  I would like to work with materials like these because they
would make it so much easier to make decisions about how to
improve my teaching as I would be able to study closely how
par6cular aspects actually work.

Lucy:  I would like to do it if everyone else was using them too so
that we could learn from each other.
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The environment of U.S.
mathema/cs educa/on

• U.S. students are not learning as much as they
could, or should

• Many causes, but instruc6on is key
• Students’ access to high‐quality instruc6on is
uneven and inequitable

• We lack a reliable system of supplying such
instruc6on

• Historically, two principal approaches to
addressing these problems
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Improving teaching by recrui/ng
PEOPLE

• Suppose Colin Powell 6res of giving $100,000‐a‐pop speeches and wants to
teach high school social studies. Suppose Meryl Streep has a hankering to
teach drama.  Alas, they would be "unqualified" for a public school. Elite
private schools would snap them up, of course, but public schools that are
begging for teachers would have to turn them away because they don't have
teacher cer6fica6on.  That's an absurd snarl in our educa6on bureaucracy.
Let's relax the barriers so people can enter teaching more easily,
either right out of college or later as a mid‐career switch.  Sure, there are lots
of other problems in the U.S. educa6on system. But this is one of the easiest
to solve.

(Nicholas Kristof, April 30, 2007; New York Times op‐ed)

• Teaching should be open to anyone with a pulse and a college degree—and
teachers should be judged acer they have started their jobs, not before.

(Malcolm Gladwell, December 15, 2008; New Yorker essay)
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Improving teaching by
“teacher proofing” the WORK

• Individualized instruc6on (e.g., IPI)

• Basal textbooks and scripted teachers’
guides

• Curriculum pacing guides

• Computer‐assisted instruc6on (CAI)
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Improving teaching by learning
to do the work
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Effec/ve teaching as unnatural and
intricate work

1. Teaching requires teachers to do things
that are more than commonsense.

2. Teaching involves some moves or
orienta6ons that are unnatural in
regular adult life.

3. Teaching prac6ce is intricate, requiring a
complex combina6on of knowledge,
skill, 6ming, and rela6onal work.
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Core teaching prac/ces
(examples)

• An6cipa6ng and probing students’ thinking

• Diagnosing student difficul6es

• Gejng to the point in a lesson

• Posing good ques6ons, choosing strategic examples

• Explaining content in terms that students can understand

• Assessing and keeping track of student progress

• Crea6ng and managing a respeckul learning environment

• Interac6ng with students’ parents and caregivers

• Trea6ng students with respect
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Teaching prac/ce

• Teaching and learning teaching

• An effec6ve approach must enable agency
by a range of different people, in context,
while also crea6ng consistency of quality
and support for pulling it off
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The case for detail
1. Teaching is intricate work: inefficient to develop by

chance and through individual experience

2. Detailing the work of teaching can give credibility to
the level of skill involved in doing it

3. Much about teaching is predictable

4. The scale of the occupa6on: many people must
teach; need to provide equitable opportuni6es to
learn:  how to do this reliably

This session:  Costs and benefits of detailing prac/ce
and ways of doing this
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Defini/ons
• Detailing:  Talking about and working on
teaching in concrete and local detail to support
enactment; can be done in different ways:
– Specifying:  Offering detail about how to do
something in teaching

– Prescribing: Instruc6ng specifically what to do in
advance

These are not iden6cal. This session intends to talk about
cases of these in sufficient detail to enable concrete
examina6on and considera6on.
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Framing ques/ons

1. What are the purposes for detailing teaching
prac6ce, and what is the underlying model of
teacher learning?

2. In what way is teaching prac6ce treated in
detail? What is and is not detailed about
prac6ce, and why?

3. What kinds of knowledge are made available in
these efforts and who produces this knowledge?

4. In what ways is detailing poten6ally
problema6c?
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Four examples

1. Japanese lesson study (classroom
teachers working on their teaching)

2. Michigan MMPG (preservice teachers
being helped to learn teaching)

3. Delaware (teacher educators teaching
preservice teachers)

4. Michigan mod4 (teacher developers
working with teachers)
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Example 1:  Japanese lesson study
Classroom teachers working on their teaching
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The specifica/on of visual representa/ons
in mathema/cs Instruc/on:

An example from Japanese lesson study
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An overview of lesson study
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Lesson study and specifica/on

A single lesson plan is intricately researched, nego6ated,

and specified, including:
– A range of goals

– An overview of the lesson
– Lesson outcomes and ways to assess these outcomes

– Ways to mo6vate or excite the children

– A teaching script, including an6cipated children’s ideas and
teacher responses in a discussion

– Visual representa6ons of mathema6cal ideas

– A concise summary or conclusion for the close of the lesson
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What are the purposes for specifying teaching
prac/ce, and what is the underlying model of

teacher learning?

• For children’s learning:
– To direct learning about averaging clearly and sequen6ally

– To think through all possible solu6on paths and make them explicit, in
order to be prepared for students’ individual and group work, their ideas,
and their turns in discussion

• For teachers’ learning:
– To make visible the thinking of the teacher and his planning team

– To invite observers into the delibera6ons about teaching this content

– To generate a record so that par6cipants can compare what the planners
an6cipated and what actually transpired with children

– To generate and maintain a sense of collec6ve endeavor
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In what way is teaching prac/ce “specified,” or
treated in detail? What is and is not specified

about prac/ce, and why?

                                        © 2009 Mathematics Teaching and Learning to Teach 
School of Education • University of Michigan • Ann Arbor, MI 48109-1259 • (734) 615-7235 • mtlt@umich.edu 
                                           Please do not circulate or cite without permission



What kinds of knowledge are made available in
these efforts and who produces this knowledge?

• Teaching prac6ces are “unpacked” or “decomposed”
– Content knowledge

– Knowledge about children

 and child development
– Rela6onal work

– Pedagogical moves

– …and then “recomposed”

• Collec6vely produced

• Cross‐occupa6onal contribu6ons
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In what ways is specifica/on poten/ally
problema/c?

• For children:
– Curtails responsiveness in the moment
– Precludes mathema6cally produc6ve diversions and
digressions

– Funnels ideas towards teacher’s desired conclusion

• For teachers: How is teacher agency affected?
– How porous are these specifica6ons?

– Who gets to specify or modify?
– Who creates and receives knowledge?
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Example 2:  MMPG
Preservice teachers being helped to learn teaching
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Specifica/on in MMPG

• Specifica6on of teacher educa3on prac3ce for
course instructors

• Specifica6on of teaching prac3ce for preservice
teachers
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What are the purposes for specifying
teaching prac/ce, and what is the

underlying model of teacher learning?
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Underlying model of teacher learning

• Learning in, from, and for prac6ce

• Prac6ce as the content, a context for, and a
method of learning

• Cycles of engagement and feedback in
increasingly complex prac6ce
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Purposes of specifica/on
• Teaching is complex: hard to “see” and learn to
do well

• Enables decomposi6on of prac6ce so it can be
ar6culated, unpacked, studied, and rehearsed

• Holds aspects of teaching “s6ll” and/or reduces
in‐the‐moment complexity

• Assessing prac6ce requires specifica6on of
what the work is and what competent
performance looks like
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In what way is teaching prac/ce
specified?

What is and is not specified about
prac/ce, and why?
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Specifica/on of teaching prac/ce
for preservice teachers

Focus on prac6ce in four domains
– Planning mathema6cs lessons

– Assessing students’ mathema6cal knowledge, skills,
and disposi6ons

– Represen6ng mathema6cal ideas

– Leading a whole‐class discussion about
mathema6cs
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Challenges of specifying the work of
leading a discussion

• Discussions are (by defini6on) interac6ve
– Can’t specify what students are going to do/say
– Teacher moves are con6ngent on student responses

• Mathema6cal substance and appropriate moves
depend on problem and purpose of discussion

• Many field classrooms do not rou6nely engage
students in discussions of mathema6cs problems
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What have we tried to specify?

• Specified an overarching structure for the discussion of
a mathema6cs problem
– Five components: (1) sejng up the task; (2) monitoring
student work; (3)  launching the discussion; (4)
orchestra6ng; (5) concluding

• For each component, we have worked on specifying:
– What the teacher is trying to accomplish
– Things the teacher should consider or do during its
planning and enactment

– Specific moves the teacher can use
– What competent performance looks like
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Wri\en forms of specifica/on

• Planning frameworks

• “Tool boxes” of teacher moves

• Lesson sketches

• Discussion protocols

• Grading tools
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Planning frameworks
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“Tool boxes” of teacher moves
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“Tool boxes” of teacher moves
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Lesson sketches
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Discussion protocols
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Grading tools
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What is not specified, and why?

• Depends on context
– Easier to specify teaching the more par6cular the
instruc6onal sejng and task

– Different types of and purposes for discussions impact what
is and can be specified

• Depends on loca6on in cycle of work on that prac6ce
– Con6nuum of specifica6on from more to less

– Gradually add on and integrate new prac6ces

– Gradually add nuance and complexity to already detailed
prac6ces
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What kinds of knowledge are made available
and who produces this knowledge?
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Kinds of knowledge made available

• Considera6ons to make when planning and
enac6ng discussions
– about the task, mathema6cs, students, teaching
moves, materials, environment

• MKT

• Teaching moves and their purposes

• Images of competent prac6ce
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Who produces that knowledge?

• Structures, organiza6ons, and names are typically
provided by teacher educators

• Preservice teachers are involved in “unpacking”
prac6ces through course ac6vi6es and assignments
– Studying records of prac6ce

– Analyzing and receiving feedback on their own prac6ce

– Observa6ons of and interac6ons with CTs
– Readings
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In what ways is specifica/on
poten/ally problema/c?

• Might encourage preservice teachers to plow through
protocols or use teaching moves without avending to
students or mathema6cs

• Might encourage preservice teachers to focus on “What am I
supposed to do next?” rather than on “What are students
supposed to be learning?” and “What is my purpose in doing
this?”

• Can be hard to pull general prac6ces out of the specifics
• Can be hard to reintegrate into more holis6c tasks of

teaching
• Can be mismatched to context, task, and instruc6onal

purpose
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Example 3:  University of Delaware
Specifying the teaching of pre‐service mathema;cs
courses: A long‐term project on improving teaching
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Goals of the project

– Build a knowledge base for teacher educa6on.

– Represent what we learn about effec6ve teaching
in a form that allows all instructors to share, test,
and modify the knowledge.

Achieving these goals requires specifying our teaching.

Project on improving teaching

School of Education    www.udel.edu/education/mathed
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K‐8 mathema6cs teacher prepara6on program:

– 3 mathema6cs content courses

– 2 mathema6cs methods courses

– Student teaching
Several sec6ons of the courses are offered each semester.

Several instructors teach each course each semester.

– 7 faculty

– Approximately 10 doctoral students

Context

School of Education    www.udel.edu/education/mathed
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Each lesson plan specifies:
– lesson learning goals
– instruc6onal ac6vi6es
– ra6onales for including instruc6onal ac6vi6es
– 6me alloca6ons
– some teacher explana6ons
– predicted student responses

Reasons for specifica6on are
– unless the details are specified, we have no way of studying the

effects of teaching and improving it
– the best we know should become standard prac6ce.

Improving knowledge for teaching through
highly specified lesson plans

School of Education    www.udel.edu/education/mathed
                                        © 2009 Mathematics Teaching and Learning to Teach 
School of Education • University of Michigan • Ann Arbor, MI 48109-1259 • (734) 615-7235 • mtlt@umich.edu 
                                           Please do not circulate or cite without permission



Learning goals for pre‐service teachers are specified—in lesson‐
level detail.

– Example: Prospec6ve teachers will understand how to
represent subtrac6on of frac6ons with a story problem.
This involves understanding the need to employ the same
referent for each frac6on as well as being able to
dis6nguish story problems in which the referent is the
same from those in which the referent is different.

Without such specifica6on, it is impossible to measure
improvements in teaching.

Learning goals

School of Education    www.udel.edu/education/mathed
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Knowledge of students’ thinking: predicted student
responses, history of the lesson
– Example: A common error pre‐service teachers make
when wri6ng subtrac6on story problems is trea6ng the
minuend as the referent for the subtrahend. For example,
a number sentence like 8/5 – 1/2 = ? would be matched
with a story for 8/5 – (1/2 of 8/5), or 8/5 – (1/2 × 8/5).

Knowledge for teaching

School of Education    www.udel.edu/education/mathed
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Strategies for teaching toward par6cular learning goals:
instruc6onal ac6vi6es, proven explana6ons

– Example: Write one story for 8/5 – 1/2, and one
story for 8/5 – (1/2 of 8/5). Then draw a diagram
to represent and solve each number sentence.

Knowledge for teaching

School of Education    www.udel.edu/education/mathed
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Usually caricatured as “teacher proofing” the curriculum

– Some jus6fica6on for this (many prescrip6ons based on opinions of
“experts”)

– The danger is that all prescrip6ons are painted as undermining
teachers’ professionalism

The lesson plans (scripts) we develop are products of teachers’ professional
work

– They are the outcomes of teachers’ crea6vity and research

– They are (tenta6ve) answers to “How can we best help students
achieve learning goal x?”

School of Education    www.udel.edu/education/mathed

Challenge 1:
Changing common percep/ons of “scripted” instruc/on
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Wriven lesson plans cannot fully capture subtle6es of teaching
– We have found more varia6on than our knowledge
warrants

– Video examples are needed as supplements

Level of detail can be too small or too large
New instructors ocen need different specifica6ons than

experienced instructors

Specifica6ons must both (1) communicate knowledge acquired
(jus6fy current prescrip6on) and (2) invite innova6on (to
search for improvements)

Challenge 2:
Specifying instruc/on in ways that communicate well

School of Education    www.udel.edu/education/mathed
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Specifying teaching is essen6al for studying and
improving it

Specifying teaching can promote, capture, and build on
teachers’ exper6se rather than undermine it

Conclusions

School of Education    www.udel.edu/education/mathed
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Example 4:  mod4 Project
Teacher educators and professional developers
working with teachers
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mod4 Project
• Developing materials for preservice teacher educa6on
and inservice professional development

• Focused on helping elementary teachers develop
mathema6cal knowledge for teaching (MKT)

• Tasks and supports for teachers educators and
professional developers (facilitators) to use in their
work with teachers
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What are the purposes for specifying
teaching prac/ce, and what is the underlying

model of teacher learning?
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Underlying model of teacher learning

• For teachers:
Prac6ce as the content, context for, and method of
learning

• For facilitators:
Use of representa6ons of prac6ce and design of
simula6ons of components prac6ce for enactment
and analysis
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Purposes of specifica/on
Specifica6on allows for several things when grounding
teacher learning in prac6ce –

For teachers:
•Holds some of the complexity teaching “s6ll” so that focused work can
be done on MKT
•Enables MKT, embedded within prac6ce, to be ar6culated, studied, and
rehearsed

For facilitators:
•Provides detailed supports to help facilitators avend to and focus
teachers’ work on the special mathema3cal knowledge and skills needed
for teaching
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In what way is teaching prac/ce “specified,”
or treated in detail?

What is and is not specified about prac/ce,
and why?

For facilitators: Two levels

1. Specifying the kinds of representa6ons and designs of
simula6ons of prac6ce to be used with teachers

2. Specifying the reasons for these representa6ons and
designs, and how they may be used to support teacher
learning of MKT
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An example of specifica/on in mod4
materials:

Task:  Viewing video records of a third grade
mathema6cs lesson to study mathema6cal
defini6ons emergent in student thinking
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MKT focus

Helping teachers develop –
• a flexible command of the mathema6cal terrain of the
instruc6on, and

• knowledge of student thinking and learning

And the capacity to–
• hear and evaluate significant emergent mathema6cal
thinking among the children who do not yet have the
more formalized concepts, language, and nota6on
with which to ar6culate or represent their ideas
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What have we tried to specify in this use
of video?

• Preliminary setup
• Goals for the work
• Contextual setup of the video
• Preliminary viewing task
• Viewing focus setup and video viewing task
• Post‐viewing reflec6on
• Post‐viewing discussion
• Transi6on to session wrap‐up
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Preliminary viewing task

                                        © 2009 Mathematics Teaching and Learning to Teach 
School of Education • University of Michigan • Ann Arbor, MI 48109-1259 • (734) 615-7235 • mtlt@umich.edu 
                                           Please do not circulate or cite without permission



Viewing focus set up and
video viewing task
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Viewing focus

• Classroom video is rich and complex; there can be too
much to take in and produc6vely process in one
viewing

•  Need to focus on par6cular phenomena (the teacher,
discourse paverns, par6cipa6on structure, use of
public space, etc.)

• Specific framing ques6ons to be explored

• Answered with evidence from what can be seen/heard
on the video
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Suppor/ng materials for video viewing task:
Sample transcript
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Viewing focus (cont.)

• Framing ques6ons guided by:
-Goals of the session
- Knowledge of what teachers (now in the role of
learners) bring to this material – knowledge,
disposi6ons, misconcep6ons, etc.
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Post‐viewing discussion

                                        © 2009 Mathematics Teaching and Learning to Teach 
School of Education • University of Michigan • Ann Arbor, MI 48109-1259 • (734) 615-7235 • mtlt@umich.edu 
                                           Please do not circulate or cite without permission



What kinds of knowledge are made
available?

Who produces this knowledge?
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Kinds of knowledge made available

In this example
• The nature and roles of defini6ons in mathema6cs
• How these manifest themselves in mathema6cs instruc6on and

student thinking
• Images of teacher percep6on of and response to emergent

mathema6cs in student thinking.
General entailments of use of video in learning MKT

• Ar6cula6ng goals
• Preparing the viewing environment
• Formula6ng viewing focus and framing ques6ons
• Preparing suppor6ng materials for evidence‐based discussion
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Who produces that knowledge?

• Increasingly, knowledge about the MKT and ways to
support the learning of MKT is being more systema6cally
developed by:
– Those who design curricula for teacher educa6on and professional

development
– Researchers on mathema6cal knowledge for teaching

• Professional developers and teacher educators are also
contribu6ng to this work, building crac knowledge through
their diverse work with teachers

• Prac6cing classroom teachers are involved in unpacking,
elabora6ng, and extending this knowledge in and for their
own work with students
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How is specifica/on poten/ally problema/c?

• Substan6al specifica6on can be mistaken to represent the final
goal of professional performance, rather than a founda6on on
which to more securely rest the skillful integrated enactments
of teaching

• Substan6al specifica6on can be overwhelming, crea6ng too
much to take in or produc6vely process (or requiring too much
6me to go through)

• How to produc6vely make use of such specifica6on can be
unclear, unfamiliar, and uncomfortable for facilitators; it can
seem overly constraining, removing too much autonomy,
personal style, and openness to serendipity or the unexpected
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Discussion ques/ons

1. What stands out about the detailing of
teaching in each case?  What are some key
commonal6es? What are some key
differences?

2. What are the affordances of detailing
prac6ce?

3. What are the challenges and problems of
detailing prac6ce?

74
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Discussion ques/ons

1. How would you feel if you were handed
teaching materials like these and you were
expected to teach with them?

2.  If you were a department chair, would you
want to ask your faculty (and other
instructors) to teach with these?
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With whom do you agree most?
Alex:  I would love to work with materials like these because they

would make it so much easier to make decisions about how to
improve my teaching as I would be able to study closely how
par6cular aspects actually work.

Jill:  I would really appreciate materials like these because
teaching is so hard and this would help me teach well.

Judy: I would be reluctant to work with materials like these,
because they do not draw enough on what I know and know to
do, and also does not allow room for me to adapt to the
learners with whom I am working.

Lucy:  I would like to do it if everyone else was using them too so
that we could learn from each other.
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