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What is TERC?
TERC is actually a company, not a 
curriculum. Its mission, as stated on its 
Website, is to work “at the frontiers of  
theory and practice to contribute to a 
deeper understanding of  learning and 
teaching; enhance instruction through 
teacher professional development; 
develop applications of  new technologies 
to education; create curricula and other 
products; and support reform in both 
school and informal settings.” One of  its 
products, “Investigations in Numbers, Data, 
and Space,” forms the foundation of  the 
math curriculum Pike uses in the Lower and 
Middle Schools, a decision that was made 
more than sixteen years ago by teachers 
in those two divisions, and that product 
is what we are referring to when we say 
TERC. 

Why Do We Use It?
Two decades ago, the Middle School was 
departmentalized, as the Upper School is 
now. Math teachers often taught specific 
students for several years in a row and 
could see that the prevailing model for 
teaching mathematics—the demonstration/
practice model, in which the teacher 
demonstrated the solution method, and the 
student learned it by repeated practice and 
memorization—failed to provide students 
with much in the way of  understanding 
the underlying principles of  math, and, 
therefore, failed to stick.

When subtraction is taught by the 
traditional “borrowing” procedure through 
the method of  demonstration/practice/
memorize, for example, it is not uncommon 
for second and third graders to look at 
the problem, 62 minus 48, and incorrectly 
arrive at an answer of  26. They know from 
memorizing the procedure that they are to 
calculate each column separately, and that, 
up until now, subtraction requires one to 
take the smaller number from the larger 
number. An incomplete understanding of  
what is actually going on mathematically, 
therefore, leads them to subtract 4 from 6 
to get 2 in the left column, and 2 from 8 to 
get 6 in the right column, giving them 26. 

       62
     - 48
    26
By observing those types of  perennial, 
procedural errors, Middle School teachers 
came to realize that embedded in their 
demonstration was the assumption that 
students would appreciate not only how to 
do the procedure but also why it worked. 
Because that assumption often proved to be 
false, and because an understanding of  both 
the “how” and the “why” of  mathematical 
processes is essential to a student’s fluency 
and flexibility, the teachers decided to 
fundamentally change in the way they were 
teaching math.

Choosing TERC’s “Investigations”
An extensive search for a better 
method ultimately led to TERC and its 
“Investigations in Numbers, Data, and 
Space,” which provided teachers with 
new instructional methods while allowing 
students to investigate and construct their 
own understanding about how and why 
these concepts work. “Investigations” was 
adopted for use in grades Kindergarten 
through Fifth. It is a standards-based 
program with seven to nine units at each 
grade level, covering the mathematical 
subjects of  numeracy, geometry, algebra, 
measurement, and data analysis and 
probability. Using the TERC curriculum’s 
hands-on approach, teachers still 
demonstrate, and students still practice, but 
the students additionally engage in their 
own methods of  mathematical thinking: 
analyzing, exploring, and reconstructing 
concepts in ways to best aid their own 
understanding, fluency, and flexibility. Math 
tools such as counters, interlocking cubes, 
2-D and 3-D shapes, money, clocks, regular 
and fraction dice, number lines, and 100s 
charts are essential to the program and 
allow students hands-on opportunities, 
through trial and error, to work out and 
internalize real insight and appreciation of  
why and how a concept works. 
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Rarely has a course of  study 
at Pike engended as much 
antithetical sentiment 
among parents as has the 

mathematics curriculum in the Lower 
and Middle Schools. Among its avid 
supporters are some engineers and 
scientists who delight in the hands-on, 
dismantling approach to numeracy 
TERC provides, while at the opposite 
position are those frustrated by an 
inability to help their children study 
such alien concepts and concerned that 
TERC’s nontraditional method may 
be putting our students at an academic 
disadvantage.
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Understanding and Flexible 
Thinking
Let us revisit the earlier subtraction 
problem, 62 minus 48. At Pike, Second 
and Third Graders are taught the standard 
algorithm for this type of  problem. But 
the “Investigations” curriculum also allows 
them to take the numbers apart and see how 
they work. To explore the “tens” concept, 
for example, a student might reason that 
she can start with 62 and take 40 away, 
leaving 22. Then she can use 20 of  that 
and subtract the remaining 8 to get 12. And 
finally, she can add back the 2 left from the 
22, and her answer is 14.

Another approach might be to make 6 
towers of  10 interlocking cubes each, plus 
2 singles. Removing 4 entire towers, as well 
as 8 singles from the fifth tower, leaves a 
whole tower of  10, a tower of  2, and the 
2 singles. Thus the student sees that the 
concept can also be expressed as 62 minus 
40 is 22, and 22 minus 8 is 10 plus 2 plus 2, 
or 14.

Yet another approach may be to count up 
from 48 until you reach 62, thereby turning 
the problem into an unknown-quantity 
equation: 48 plus x equals 62. The student 
might again use tens in his figuring: 48 plus 
10 is 58; 58 plus 4 is 62; 10 plus 4 is 14; and 
so 48 plus 14 equals 62.

By demonstrating those and other 
approaches with math manipulatives, or by 
explaining them in words, students see not 
only the “under-the-hood” mechanisms that 
make “borrowing” work mathematically, 
but they also see the variety of  strategies 
that may be used in thinking about it 
and solving the problem. In other words, 
they are actively doing mathematics, seeing 
how numbers work together in different 
situations, and gaining a fluency and 
flexibility in quantitative reasoning that far 
surpasses mere memorization of  algorithms.

Too Much of a Good Thing?
In the teaching of  mathematics, just as 
in the teaching of  reading, the pendulum 
of  educators’ preferences tends to swing 
between contrasting schools of  thought, an 
over-enthusiasm for one method resulting 
in an over-correction toward the other. 
In reading, that behavior manifests itself  
in the oscillations of  the phonics versus 
whole-language debate. It is not surprising, 
then, to find a similar schizophrenia among 
math teachers. Has the “Investigations” 
curriculum, for example, swung too far 

towards conceptual problem solving and 
away from “traditional” math?

In 2001, TERC began considering that 
question and in school year 2007-08 
released a revision of  the “Investigations” 
curriculum. It included more practice 
with computation and an entire algebra 
unit at each grade level, thus bringing 
the pendulum to a position of  greater 
equilibrium. It increased attention to 
numbers and operations in all units. It 
determined how work in all content areas 
could reinforce work with numbers and 
operations. It placed greater emphasis on 
the foundations of  algebra at all grade 
levels. It provided contexts in which 
geometry and measurement units revisit 
multiplication and fractions. And it 
supported work on multiplication through 
the algebraic concepts of  constant change 
and ratios.

The illustrations above show how 
“Investigations” now approaches algebra in 
grades one through five, by building upon 
concepts begun in First Grade.

Customization is Key
The revisions made by TERC effected 
noticeable improvements to the depth of  
students’ understanding of  mathematical 
concepts and provided them with more 
practice in context. Nonetheless, no 
program used directly out of  the box 
can meet the needs of  all students in all 
situations. Pike, therefore, expects teachers 
not only to modify areas of  the curriculum 
wherever they see the need for extensions 
that expand students’ learning or for 
further explorations that secure grasp of  an 
important concept, but also to tailor their 
teaching tactics to the needs of  individual 

students or to the whole class, if  necessary. 
These daily adjustments to both instruction 
and curriculum have always been a hallmark 
of  a Pike education, made possible by small 
classes and the expertise of  conscientious 
teachers. But it has taken on a renewed 
prominence with the increasing focus on 
how assessment can appropriately inform 
instruction.

•	 Penny Jar
•	 Change by constant amount
•	 Number sequence

•	 Verbalization of algebraic thinking
•	 Describing ratios
•	 Recognition of similarities in seemingly  
 disparate events 

Pike students 
are actively 
doing 
mathematics, 
seeing how 
numbers 
work together 
in different 
situations.
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How Do We Assess?
TERC provides short-term assessment 
tools during the teaching of  each unit of  
“Investigations,” which our math teachers 
modify as needed, and which produce 
critical, regular feedback that indicates 
the level of  student mastery. Teachers can 
thereby make adjustments to their lessons, 
either for individual students or the class 
as a whole, that are informed by up-to-the-
minute evidence. For those reasons, these 
short-term assessments provide the greatest 
gains to learning.

A long-term assessment tool is provided 
through achievement tests: the ERBs. 
The Educational Records Bureau (ERB) 
was established in 1927 to fulfill a specific 
mission: “To create testing and learning 
solutions that would help schools develop 
improved curriculum based on results, thus 
helping students gain a better education.”
Pike has been administering the ERB tests 
for decades as a method of  tracking our 
students’ achievement in comparison to 
those at our peer schools. ERB data tell a 
compelling story of  the gains Pike students 
make through Middle and Upper Schools. 
For example, when last year’s Eighth Grade 
class took the ERBs back in Third Grade, 
seventy-two percent of  the class scored in 
the “average” and “above average” ranges. 
By the time they reached Seventh Grade, 
ninety-six percent scored at those levels. 
In other words, over those five years, Pike 
students’ achievement outpaced students in 
other independent schools. 

Given those data, a group of  faculty from 
all three divisions analyzed mathematics 
from two dimensions this past summer,. 
First they compared TERC’s standards 
to Massachusetts State Mathematics 
Frameworks. To this they added two years 
of  ERB data to determine the strengths and 
shortfalls of  Pike’s math program. 

What we have learned is that Pike students 
in the Third through Seventh Grades 
exhibit noteworthy strengths in problem 
solving, data analysis, and statistics. On 
the other hand, it is apparent that we 
need to accelerate work on Numbers and 
Operations and Pre-algebra in the lower 
grades. As a result, adjustments have been 
made to the scope and sequence, while 
retaining the convictions and methods 
of  the “Investigations” program. In the 
Numbers and Operations curriculum, 
Lower and Middle School students are being 
introduced to, and helped to master, the 
conventional algorithms sooner. Teachers 
are placing more emphasis on transitioning 
earlier to the use of  efficient strategies for 
problem solving. Those include addition 
and subtraction of  multi-digit numbers, 
multiplication of  three-digit numbers by 
2-digit numbers, and division with two-digit 
divisors. In the Measurement curriculum, 
teachers are introducing the concept of  
volume earlier and are embedding more 
skills in real-life applications. 

Overall, the math curriculum will 
incorporate a wider range of  vocabulary 
and symbols. How math problems are 
presented--the language and formats used, 
for example—will be introduced earlier, so 
that students can be familiar with the typical 
problem formats on standardized tests. 

Recognizing parents’ concerns about 
how to help their children with an 
unfamiliar method of  approaching 
mathematics, classroom teachers are making 
“Investigations” handbooks available to 
parents, when needed. In addition, teachers 
will post or send “Investigations” parent 
letters when useful.

The Pike School, like the parents of  many 
of  its students, is a staunch proponent 
of  the TERC curriculum as a basis for 

•	 Interpretation of data from line graphs  
 rather than tables
•	 Learning X and Y axes
•	 Graphing observed data trends 

•	 Starting amounts and rates of change as  
 they affect behavior of the function
•	 Relationships of quantities with constant  
 rates of change 

•	 Linear and nonlinear relationships
•	 Tables, graphs, and equations
•	 Relationship between two variables
•	 Letter notation to represent variables 

the teaching of  math in the Lower and 
Middle Schools. We expect our changes 
to an already strong math curriculum to 
be demonstrated as we continue to track 
student learning through the divisions. 
We look forward, too, to all Pike parents’ 
appreciating the accomplished numerical 
literacy and love of  mathematics that our 
curriculum is designed to instill in our 
students. The math curriculum, as do 
the curricula for every subject taught at 
Pike, undergoes continual and thoughtful 
evaluation of  what is being taught and 
how well students are learning. Those 
analyses--as well as input from parents, 
changes in state standards, and the 
emergence of  new knowledge--yield various 
accommodations and modifications, as 
needed, on an ongoing and abiding basis. It 
is a commitment that keeps us within the 
top ranks of  Pre-k through Ninth Grade 
independent schools.

Note: Much of  this article is taken from 
materials prepared and presented by Jenn 
Elkin, Head of  Lower School, and Bo 
Baird, Head of  Middle School, at a parent 
forum held at Pike on November 30, 2010.
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