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What is Effective Teaching?

Effective teaching of the mathematics found in the middle grades 
should have a number of characteristics.

1. The mathematical content should make sense.  Since the middle 
grades are responsible for introducing many new concepts as well as 
new computational methods, it is important that the new concepts 
be elucidated by appeals to physical evidence, numerical evidence, 
and reasoned connections to prior mathematics.  Learners should 
explore and discuss not only examples of objects that fit a new 
definition but also examples of objects that do not fit.  A variety of 
physical models and kinesthetic explorations can be helpful.  
Alternation between the concrete and the abstract reinforces the 
benefits of both generalization and specialization.

2.Students (and teachers) need help to 
develop the intellectual stamina and the 
professional communication skills to 
persist in understanding math and 
applying it to analyze and solve problems.  
Effective teaching will provide opportunity 
to build stamina and become fluent with 
asking and answering probing questions.  
Questioning allows learners to engage in 

critique of others’ reasoning, to build coherent arguments of their 
own, and to acquire the habit of monitoring their own reasoning to 
note and correct errors. Effective instruction encourages teachers 
and learners to improve the precision of their mathematical work.

3. Teachers (including teachers of teachers) should make use of a wide 
variety of pedagogical methods and mathematical explanations and 
methods.  No one method works all the time; even if it did, it would 
become boring and lose its effectiveness.  Similar comments apply 
to selection of mathematical tools and strategies.

4. Since people learn most easily and remember best what makes 
sense, is credible for good reasons, and connects to prior knowledge 
– good teaching should emphasize building up from well chosen 
motivating examples to general statements, and should provide 
evidence and connections as it goes.  Along these lines, effective 
teaching allows learners to recognize and/or formulate patterns of 
repeated reasoning and/or repeated structures in the mathematical 
content. 

We believe that the CCSSM standards of 
mathematical practice apply not only to 
school children, but also to teachers, 
mathematics educators, and instructional 
staff at post-secondary institutions.  Indeed, 
these practices represent the core of 
mathematical practice in all sectors and all 
levels. 

Background Information

As of January 2012, we have three cohorts of Partnership Fellows that 
come from our thirteen partner school districts--those districts are: 
Carteret, Edison, Elizabeth, Franklin, Linden, Long Branch, North 
Brunswick, Old Bridge, Orange, Plainfield, Sayreville, Toms River, 
and Union Township. Our first cohort of teachers successfully 
completed the NJ PEMSM Institute in October 2011 (see picture 
below).  Two additional districts (Aberdeen - Matawan and Berkeley 
Heights) have promised to send us teachers for Cohort 4.

What Do We Do at NJ PEMSM?

In our project, each day’s instruction includes: exploratory exercises 
built into exposition; workshop sessions where teacher participants 
work collaboratively on problems with Institute staff as coaches; 
classroom connection sessions discussing how 
and why to translate content to the middle 
school classroom; and group presentations in 
which teachers explain their work using the 
ideas mentioned above.  Thus, we model these 
aspects of good teaching – and encourage our 
participants to use them in their own learning 
and in their teaching.

Challenges

Identifying the obstacles that teachers face in reconsidering and 
deepening their understanding of the mathematics of the middle 
grades.  Constructing activities and facilitating interactions to help 
teachers overcome those obstacles.  Helping teachers use the core 
mathematical practices themselves and help students internalize the 
values of these practices and use them to their own benefit.

What Are We Learning?

•The introduction of very rigid “pacing guides” discourages teachers 
whose students can’t keep up, while simultaneously making it harder 
for teachers to teach for understanding and connection along with 
computational skills.

•Many middle school math teachers have 
had very little explicit instruction in the 
math of the middle grades since they left 
the middle grades themselves. They are 
eager to repair the gaps in their 
preparation, especially if that can be done 
in classes that treat them as professionals.

•Math teachers without preparation in the sciences and other areas of 
applied math can feel at a disadvantage in answering questions from 
students about what the middle grade curriculum is good for and in 
answering questions from parents about why explanation, 
justification and approximation are just as important as 
computational fluency in the traditional basic skills.

•There is a fascinating intellectual 
challenge in figuring out how to present 
and explain mathematics to people whose 
motivation lies in middle school teaching 
rather than in college learning or “real-
w o r l d ” a p p l i c a t i o n . U n i v e r s i t y 
mathematics faculty members recognize 
this challenge, and appreciate the 

opportunity to collaborate with university mathematics educators 
who can help them understand the issues in designing a segment of 
exposition or a workshop problem that will really get at the 
underlying issues in ways that are mathematically accessible and 
correct.

•With good workshop problems, teachers 
c a n g e t v e r y d e e p l y e n g a g e d i n 
understanding the material, in finding 
multiple representations and multiple 
solution methods, and in explaining these 
results to their peers. They can surprise 
themselves as well as their IHE-based 
instructors.

For More Information

Come see our presentation at NCTM 2012 Research Pre-session (April 25 - 28): 
“Developing Teachers’ Mathematical Knowledge Through a University-K12 
Partnership”

Visit our page at www.math.rutgers.edu/NJPEMSM
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